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Modeli Gelistirilmesi ve Modelin Tiirkiye Orneginde
Uygulanmasi
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Degerleme, nesnel olgiitler kullanilarak tasinmazlarin kiymetinin belirli bir tarih
icin kestirilmesi islemidir. Tasinmazlarin yasal, konumsal, fiziksel ve c¢evresel
nitelikleri ile ekonomik faktorler géz oniine alinarak yiritiilen degerleme siireci,
Arazi Bilgi Yonetiminin (Land Administration) mali bileseni kapsamindadir. Etkin
bir arazi bilgi yonetimi, degerleme verilerini iireten ve kayit altina alan envanterler
ve bilgi sistemlerine sahip olmalidir. Degerleme siireclerine iliskin anlamsal ve
teknik tanimlamalar sunan uluslararasi standartlar bulunmaktadir. Ayrica,
degerleme siireclerinde ihtiya¢ duyulan tasinmaz nitelikleri hakkinda uluslararasi
standartlar ve veri modelleri gelistirilmistir. Ancak, degerleme verilerinin
yonetimine iliskin bir veri modeli veya standardi bulunmamaktadir. Bu tez
calismasi, uluslararasi kapsamda bir tasinmaz degerleme veri modeli
gelistirilmesine ve gelistirilen modelin test edilmesine odaklanmistir. Bu amaca
ulasabilmek icin éncelikle Uluslararas: Olgmeciler Birligi (FIG) biinyesinde yapilmis

anket c¢alismasindan, literatiir arastirmasindan, uzman gorislerinden ve
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uluslararasi standartlardan yararlanilmis; Uluslararasi Standartlar Teskilat1 (ISO)
19152:2012 Arazi Bilgi Yonetimi Alan Modeli (LADM) standardinin bir moduli
olarak, li¢ boyutlu (3B) ve zamansal veri yonetimine olanak veren kavramsal bir
degerleme veri modeli gelistirilmistir. Model, degerleme siireglerinde gorev alan
kisileri, degerleme nesnelerini ve bunlarin niteliklerini, degerleme stireglerini,
performans analizleri ve kalite kontrol siiregleri ile piyasa analizlerine iliskin
verilerin kaydedilmesi ve yonetilmesine olanak saglayacak sekilde tasarlanmistir.
Model, kamu sektoériiniin tasinmaz degerlemesine yonelik yerel veya ulusal diizeyde
veri tabanlar1 ve bilgi sistemleri gelistirmesi; 6zel sektoriin ise ¢esitli yazilim
uygulamalar1 gelistirmesine olanak veren bir cerceve saglamaktadir. Modelin
islerligi, ulkemizde emlak vergisi amaciyla yapilan degerlemeler 6rneginde test
edilmistir. Gelistirilen veri modeli, bilim camiasi ve ilgili standardizasyon kurulusu
ISO TC/TC 211 tarafindan kabul gormiis; modelin uluslararasi arazi bilgi yonetim
standardi olan ISO LADM'nin ikinci versiyonunda ayri bir standart olarak yer

almasina karar verilmistir.

Anahtar Kelimeler: Tasinmaz degerleme, LADM Tasinmaz Degerleme Veri Modeli,

arazi yonetimi, kavramsal modelleme, konumsal uygulama semasi.
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Property valuation is the process of estimating value of immovable properties, at a
specific time, using objective criteria. The valuation process, which is carried out by
taking into account the legal, spatial, physical and environmental characteristics of
properties together with economic factors, is one of the basic elements of the value
component of the Land Administration. It is expected from an effective land
administration to create inventories and information management systems in order
to compile and record used and produced data in property valuation. Although
international standards and data models containing information about the
characteristics of properties required in the valuation processes have been
developed in addition to international standards that offer formal semantics and
technical specifications regarding property valuation processes, there are no
guiding references on property valuation information management. This thesis
focuses on the development of an international property valuation data model

within the scope of land administration, and the implementation and testing of the
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developed model. In order to achieve these goals, initially by making use of the
questionnaire survey conducted within the International Association of Measurers
(FIG), literature researches, expert opinions, and especially the existing
international standards; a conceptual valuation data model has been developed that
allows three-dimensional (3D) and temporal data management, as a module of the
International Organization for Standardization (ISO) 19152:2012 Land
Administration Domain Model (LADM). The data model is designed to enable
recording and managing the parties involved in the valuation processes, valuation
objects and their required characteristics, valuation procedures, valuation
performance analysis and quality control processes. The model provides a common
basis for government to direct the development of local or national inventories,
databases and information management systems and for the private sector to
develop information technology products. The operability of the developed model
is evaluated with an implementation in terms of the valuation processes carried out
to determine tax values of properties. The developed data model has been accepted
by the scientific community and ISO/TC 211 standardization committee, and it was
decided to include the model in the ISO LADM Edition II as a separate standard,

which is the international standard for administration.

Keywords: Property valuation, LADM Valuation Information Data Model, land

administration, conceptual modelling, geospatial application schema.
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GIRIS

Bu tez ¢alismasi, biitiinciil bir degerleme veri yonetim sistemine altyap1 saglayacak
uluslararasi oOlgcekte bir veri modeli gelistirilmesine ve gelistirilen modelin
lilkemizde 6rneginde test edilmesini amaclamaktadir. izleyen boliim (Béliim 1.1),
tasinmaz degerlemesinde veri yonetimi kavraminin o6nemi ile itilkemizde ve
diinyada degerleme verilerinin yonetimine duyulan gereksinime iligkin bir literatiir
ozeti vermektedir. Tezde hedeflenen amaglar Bolim 1.2’de, kurulan hipotezler

Bolim 1.3’te sunulacaktir.
1.1 Literatiir Ozeti

Tasinmaz degerlemesi; bir tasinmazin, tasinmaza bagh haklarin, sorumluluklarin ve
kisithliklarin bagimsiz, yansiz ve nesnel dlciitlere dayanarak kestirimidir (Aglar ve
Cagdas, 2002). Vergilendirme, konumsal planlama, kamulastirma, sigortalama,
ipotek, gayrimenkul gelistirme, tasinmaz devir islemleri gibi 6zel ve kamusal bir¢ok
islemde tasinmaz degerlemesinden yararlanilir (FAO, 2017). Tasinmazlarin yasal,
geometrik, konumsal, fiziksel ve c¢evresel nitelikleri ile ekonomik faktorler goz
onlne alinarak yapilan tasinmaz degerlemesi faaliyetleri, Arazi Bilgi Yonetiminin
(Land Administration - LA) 6nemli bir unsurudur (Enemark, Williamson, ve Wallace,

2005).

LA arazinin miilkiyet, deger ve kullanimina iliskin bilgilerin tespit edilmesi,
kaydedilmesi ve yayimlanmasina iliskin siirecleri ifade eder (UNECE, 1996). LA'nin
yasal bileseni miilkiyet, planlama bileseni arazi kullanimi, mali bileseni ise
degerleme ve vergilendirmeye iliskin verilerinin yonetimi ile ilgilidir (Enemark vd.,
2005). Uluslararasi literatiirde LA’ya iliskin arastirmalar 6zellikle yasal ve planlama
bilesenlerine odaklanmis, mali bilesen hak ettigi ilgiyi gormemistir. Mali boyutla
iliskin literatiir genellikle vergilendirme politikalarina, degerleme siireclerine,
istatistiksel yaklasimlarla deger kestirimine, tasinmazlarla ilgili ekonomik ve mali

verilerin liretimine yogunlasmakta; degerlemeye iliskin verilerin kaydedilmesine ve



yonetilmesine iliskin sinirli sayida ¢alisma bulunmaktadir (Cagdas vd., 2016). Buna
karsilik, son yillarda uluslararasi yol gosterici kuruluslar degerleme verilerinin
etkin yonetimine dikkat cekmektedir. Birlesmis Milletler (United Nations - UN) Gida
ve Tarim Orgiitii (Food and Agriculture Organization - FAO) tarafindan hazirlanan
Miilkiyet Haklarinin Sorumlu Yénetisimi Uzerine Goniillii Kilavuz (Voluntary
Guidelines on the Responsible Governance of Tenure) (FAO, 2012) ve Miilkiyet
Haklarinin Degerlemesi Hakkinda Teknik Rehber (A technical guide on valuing land
tenure rights) (FAO, 2017) "sosyal, ekonomik, cevresel ve stirdiirtilebilir kalkinma
hedeflerini gerceklestirme kapsaminda, miilkiyet haklarinin adil ve zamaninda
degerlenmesi i¢in uygun bilgi yénetim sistemleri’nin gerektigi ifade etmektedir.
Bunun yaninda, UN tarafindan kentsel siirdiirtilebilirlik hedefinin gerceklestirilmesi
dogrultusunda diizenlenen HABITAT III konferansi sonucunda hazirlanan Yeni
Kentsel Gindem (New Urban Agenda) dokiimaninin 104. maddesi “kadastro,
degerleme ve tasinmazlarin degerlerindeki degisimleri belirlemek icin gerekli olan
tasinmaz fiyatlarini iceren temel arazi bilgi yonetim envanterlerinin kurulmasi ve

kullanilmast” gerektigini belirtmistir (UN, 2016).

Degerleme islemlerinin dogrulugu, tutarliligi ve giivenirligi; stirecte kullanilan
verilerin kalitesi, tamlig1 ve glincelligiyle dogrudan iliskilidir (IAAO, 2017).
Degerlemede kullanilan en 6nemli veri kaynaklar1 kamu envanterleri ve sicilleridir
(Grover, Torhonen, Munro-Faure ve Anand, 2016). Tasinmazlarin geometrik,
konumsal ve fiziksel karakterleriyle birlikte miilkiyete iliskin hukuki detaylar1 ve
satis fiyatlarin1 kaydeden ve diizenli olarak gilincelleyen resmi envanterler,
degerleme islemlerini ve dolayisiyla degere dayali uygulamalar1 destekleyen en
temel unsurlardir (Tang, Wong, ve Liu, 2011). Tapu ve kadastro, bina ve bagimsiz
boliim, arazi kullanimi, mekansal planlama, adres, satis fiyat ve kira sicilleri
tasinmaz degerlemesinde kullanilan temel envanterlerdir (Almy, 2014; Cagdas vd.,
2016; FAO, 2017). Ancak, sozi edilen kamu sicili ve envanterlerinde saklanan
veriler giiniimiiz degerleme uygulamalarinin ihtiyac¢larina cevap vermekte yetersiz
kalabilmektedir (Cagdas vd. 2016; OGC, 2019). Geleneksel kadastral sistemler
tasinmaz miilkiyeti ve geometrisine iliskin genellikle iki boyutlu (2B) bilgiler
icerirken, glinlimiiz degerleme analizleri li¢ boyutlu (3B) bilgilere (6r. 3B miilkiyet
sinirlar1 ve hacimleri) ihtiya¢ duymaktadir (Atazadeh, Kalantari, Rajabifard, Ho, ve
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Ngo, 2016). Bunun yaninda, bina ve bagimsiz bolim sicilleri yap1 ve yapi
birimlerinin fiziksel 6znitelikleri (6r. net alan, gercek yas) hakkinda tutarsiz ve
diistiik dogruluklu bilgiler icerebilmekte veya hicbir bilgi icermemektedir (Boeters,
Arroyo Ohori, Biljecki, ve Zlatanova, 2015). Ayrica bazi tilkelerde farkli kurumlar
tarafindan yonetilen kadastro ve bina sicillerinin kayit birimleri farkli olabilmekte
(INSPIRE, 2014); bu durum degerleme uygulamalarinda karisikliklara yol
acmaktadir (Cagdas vd., 2016). Diger taraftan, degerleme igin gerekli olan fakat
herhangi bir envanterde kayit edilmeyen veriler (6r. topografik veriler, manzara, ilgi
noktalarina mesafe) de bulunmaktadir. Bu verileri tiiretmek i¢in kent ve bina bilgi
modellerinden faydalanilabilir (Isikdag, Horhammer, Zlatanova, Kathmann, ve van
Oosterom, 2014; 2015). Bu kapsamda tiiretilen verilerin de degerleme
envanterlerine kaydedilmesi beklenir. Bunlara ek olarak kamu sicillerinde
kaydedilen mali ve ekonomik veriler (6r. satis fiyati, tasinmaz degeri), bazi
durumlarda degerleme siireclerinde ihtiya¢c duyulan dogruluk diizeyinin altina
olabilir (Aclar ve Cagdas, 2002). Yukarida belirtilen etmenler gz 6niine alindiginda,
tasinmaz degerleme islemlerinde kullanilan ve iiretilen tiim verilerin yonetilmesine
olanak saglayacak, uluslararasi oOlgekte bir degerleme veri yonetim modeline

gereksinim duyuldugu séylenebilir.

Baz1 tllkeler tasinmaz devir islemlerine iliskin verileri kaydetmek i¢in 06zel
envanterler gelistirmislerdir. Ornegin, irlanda’da Konut Amagh Tasinmaz Fiyat Sicili
(Residential Property Price Register), Slovenya’da Satis Fiyatlar: Sicili (Sales Price
Register), Singapur’da Konut Tekrar Satis Fiyatlari (Resale Flat Prices) ve Birlesik
Krallik'ta Gergeklesmis Satis Verisi (Price Paid Data) tasinmaz satis fiyatlarina
iliskin verileri kaydetmek iizere gelistirilen 6zel sicillerden bazilaridir. ilaveten
Danimarka’da Satis Istatistikleri (Sales Statistics), ingiltere’de Konut Fiyat Endeksi
(House Price Index) ve Hollanda’da Mevcut Konut Fiyat Endeksi (Price Index Existing
Own Homes) gibi satis fiyatlari verilerinin analiziyle piyasa istatistikleri lireten 6zel
mekanizmalar gelistirilmistir (Tomson, 2016; Cagdas vd., 2016). Biitiincil bir
degerleme veri yonetim sisteminin ayrica tasinmaz devir islemlerine iliskin verileri
de icerecek sekilde kurulmasi gerekir (Almy, 2014; Cagdas vd., 2016; 0GC, 2019;
Van Oosterom vd., 2019; Lemmen vd., 2019).



Degerleme uygulamalarina veri saglayan kamu sicilleri genellikle farkli kurumlar
tarafindan yonetildiginden, bunlar arasindaki anlamsal (semantik) iligkilerin a¢ik¢a
belirlenmesi gerekir. Bu iligkilerin cografi (mekansal - konumsal) veri altyapisi
araciigiyla kurulmasi beklenir (Rajabifard ve Williamson, 2001). Cografi veri
altyapilar;; konumla iligkili tanimlamalar igeren alan bagimsiz (domain-
independent) standartlar (6r. ISO 19103:2015 Kavramsal $ema Dili) ile bu
standartlar: esas alarak belirli bir alana iliskin anlamsal tanimlamalar sunan alana
0zgl standartlar (domain-specific) (6r. ISO 19160-1:2015 Adresleme) ile
islevsellestirilir (Lemmen, van Oosterom, Uitermark, Zevenbergen ve Cooper,
2011). Belirli bir alana 6zgii yeni bir veri modeli veya standart gelistirirken mevcut
standartlardan en iist diizeyde yararlanmak, birlikte ¢alisabilirlik ilkeleri agisindan
onemlidir (Van Oosterom vd., 2018). Bu nedenle, uluslararasi 6l¢ekte bir degerleme
veri modeli gelistirme strecinde, degerlemeyle ilgili olan tiim uluslararasi

standartlardan en tist diizeyde yararlanilmasi gerekir.

Tasinmaz degerlemesiyle dogrudan veya dolayl iliskili bir¢ok uluslararasi standart
bulunmaktadir. Bolgesel ve uluslararasi degerleme kuruluslar1 tarafindan
yayimlanan, diizenli olarak glincellenen, degerleme siireclerine iliskin tanimlamalar
sunan pek c¢ok standart bulunmaktadir. Bu standartlar genellikle deger
kavramlarina (Or. piyasa, sigorta, vergi), degerleme yontemlerine, istatistiksel
analizlere, etik degerlere ve uygulama yaklasimlarina iliskin tanimlamalar
icermektedir. Avrupa Degerleme Uzmanlari Birligi (The European Group of Valuers'
Associations - TEGoVA) tarafindan yayimlanan Avrupa Degerleme Standartlari
(European Valuation Standards) (6r. Mavi Kitap - The Blue Book) (TEGoVA, 2016);
Uluslararasit Degerleme Memurlar Birligi (International Association of Assessing
Officers — 1AAQ) tarafindan yayimlanan Tasinmazlarin Kiime Degerlemesi Uzerine
Standart (Standard on Mass Appraisal of Real Property) (IAAO, 2017) ve Oran
Calismalar Uzerine Standart (Standard on Ratio Studies) (IAAO, 2013); Uluslararasi
Degerleme Standartlar1 Konseyi (The International Valuation Standards Council -
IVSC) tarafindan yayimlanan Uluslararasi Degerleme Standartlar1 (International
Valuation Standards) (IVS, 2020) ve Birlesik Krallik Yeminli Olgmeciler Kurumu
(The Royal Institution of Chartered Surveyors — RICS) tarafindan yayimlanan Kirmizi
Kitap Global (Red Book Global) serisi (RICS, 2019) bu standartlardan baslicalaridir.
4



Yukarida belirtilen standartlarin yani sira degerleme ile dolayh ilgili olan,
tasinmazlarin boyut (alan ve hacim) odlciimlerine iliskin formel tanimlamalar ve
kurallar sunan uluslararasi 6l¢iim standartlar1 bulunmaktadir. Bu standartlardan
bashcalart: Uluslararasi Standardizasyon Orgiitii (International Organization for
Standardization - [SO) 9836:2017 Binada Alan ve Hacim Gostergelerinin
Tanimlanmasi1 ve Hesaplamasi (Definition and Calculation of Area and Space
Indicators) (1SO, 2017); Uluslararasi Tasinmaz Olgiim Standartlar1 Koalisyonu (The
International Property Measurement Standards Coalition - IPMSC) tarafindan
yayimlanan Ofis Binalar1 i¢in IPMS (IPMS for Office Buildings) (IPMSC, 2014), Konut
Amach Binalar icin IPMS (IPMS for Residential Buildings) (IPMSC, 2016) ve RICS
Ol¢gme Uygulamalan Kilavuzudur (Code of Measuring Practice) (RICS, 2015).

Zamansal ve 3B veri yonetimine iliskin uygulama semalar1 sunan cografi veri
standartlar da degerleme ile ilgili baz1 kisith tanimlar igcermektedir. Bunlardan
baslicalar:: ISO 19152:2012 Arazi Bilgi Yonetimi Alan Modeli (Land Administration
Domain Model - LADM) (ISO, 2012); bina bilgi modelleme (Building Information
Modelling - BIM) ile ilgili ISO 16739-1:2018 Endiistri Temel Siiflar1 (Industry
Foundation Classes - IFC) (ISO, 2018), Avrupa Konumsal Veri Altyapisi
(Infrastructure for Spatial Information in Europe — INSPIRE) direktifi kapsaminda
yayimlanan Bina (INSPIRE, 2013a), Kadastral Parsel (INSPIRE, 2014), Arazi
Kullanimi (INSPIRE, 2013b) veri temalar;; Agik Cografi Konsorsiyum (Open
Geospatial Consortium - 0GC) tarafindan yayimlanan CityGML (0OGC, 2012) ve Arazi
ve Altyap1 Kavramsal Model Standardi (Land and Infrastructure Conceptual Model
Standard - LandInfra) (OGC, 2016) olarak siralanabilir. Degerlemenin farkh
boyutlarina odaklanan uluslararasi standart ve veri modeli bulunmasina karsin,
degerleme alanina 6zgi uluslararasi bir veri modeli veya standardi bulunmadigi

yinelenmelidir.

Degerleme alanina 6zgii bir veri modelinin; degerleme nesnelerinin yasal,
konumsal, geometrik, fiziksel, ekonomik ve c¢evresel ozelliklerinin yani sira,
degerlemenin kalite kontrol siirecleri ile fiyat hareketlerinin izlenmesi ve piyasa
analizlerine yonelik verileri kapsamasi beklenir (Almy, 2014; Cagdas vd., 2016).

Ayrica, veri modelinin degerleme nesnelerinin 3B temsiline ve cografi analizlerle



tliretilen tasinmaz 6zniteliklerinin kaydedilmesine olanak tanimasi istenir (Isikdag

vd., 2014; 2015; Atazadeh vd., 2016).

Uluslararast veri modelleri ve standartlari nesneye yonelik kavramsal bir
modelleme dili olan ve Nesne Yonetimi Grubu (Object Management Group — OMG)
tarafindan gelistirilmis Birlesik Modelleme Dilinin (Unified Modeling Language -
UML) smif diyagramlarn ile temsil edilmektedir. UML siif diyagramlar statik
yapilar1 siniflar, 6znitelikler, metotlar ve bunlar arasindaki iliskilerle tanimlar
(OMG, 2017). Yeni gelistirilen bir veri modelinin o alanin gereksinimlerini ne 6lgtide
karsiladigi, modelden tiiretilmis ve veriyle zenginlestirilmis uygulama semalarinin
cesitli sorgularla test edilmesiyle degerlendirilir (Van Oosterom vd., 2018). UML’nin
en onemli avantaji kavramsal modellerden otomatik olarak uygulama semalar:
tiretilmesini saglamasidir (Lemmen, van Oosterom, ve Bennett, 2015; Kutzner,

Chaturvedi, ve Kolbe, 2020).

Tasinmaz degerleme alanina 6zgi uluslararasi bir veri modeli veya standardi ulusal
ve yerel 6lcekte envanterler ve bilgi yonetim sistemleri olusturulmasina kilavuzluk
edebilir. Bunun icin ulusal ve yerel o6lcekteki degerleme stireglerinin incelenmesi;
veri modelinin yerel uygulamalarin ihtiyaclarina cevap verebilecek sekilde
genisletilerek modelin bir profilinin olusturulmas: gerekir. Bir¢ok tilkede oldugu
gibi llkemizde de degerleme veri yonetimine iliskin bir yaklasim eksikligi

bulunmaktadir (Ag¢lar ve Cagdas, 2002; Cagdas vd., 2016).

Ulkemizde tasinmaz degerleme satis, ipotek, sigorta, gayrimenkul gelistirme gibi
ozel ve vergilendirme, kismen ya da tamamen kamulastirma ya da devletlestirme,
tasinmazlar tizerinde bir hak tesis etme gibi bircok kamusal islemde
kullanilmaktadir (Ag¢lar ve Cagdas, 2002). Son yillarda degerlemeye ihtiya¢ duyan
uygulamalarin sayis1 yiirirliige giren yasal diizenlemelerle birlikte giderek
artmaktadir. Tapu ve Kadastro Mudirligi (TKGM) tarafindan yayimlanan 2019/1
(1795) sayih genelgeyle yirtrliige giren Yabancilarin Tasinmaz Ediniminde
Degerleme Raporu Alinmasi1 Hakkinda Genelge ile 7194 sayili Dijital Hizmet Vergisi
ile Bazi1 Kanunlarda ve 375 sayili Kanun Hiilkmiinde Kararnamede Degisiklik
Yapilmas1 Hakkinda Kanun ve 7221 sayih Cografi Bilgi Sistemleri ile Baz

Kanunlarda Degisiklik Yapilmas1 Hakkinda Kanun ile yiiriirliige giren degerli konut
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vergisi ile deger artis uygulamalar1 yakin zamanda tanimlanmis ve deger esash

uygulamalardir.

Bunlarin yani sira 6zellikle emlak vergi degerlerinin kestirimi icin TKGM Tasinmaz
Degerleme Daire Bagkanligi (TDDB) tarafindan tasinmazlarin piyasa degerlerini

belirlemek i¢in kiime degerlemesi ¢alismalar ytritilmiistir (TKGM, 2016).

Ulkemizde farkh yasal diizenlemeler esas alinarak takdir edilmis tasinmaz
degerlerini etkin bir sekilde yonetebilmek, degerlemeye ihtiya¢ duyan islemleri
hizli, seffaf ve yiiksek dogrulukla yiiriitebilmek ve degerleme siireglerinde
kullanilan ve iiretilen verilerle birlikte siirece iliskin bilgileri kaydetmek i¢in bir veri
yonetim modeline ve sistemine ihtiya¢ duyuldugu agiktir. Son iki ulusal kalkinma
plan1 bu ihtiyaci gidermeye yonelik calismalar yapilacagina iliskin hedefler
icermektedir. Kalkinma Bakanlig: tarafindan hazirlanan 10’ncu Kalkinma Plani’nin
(2014-2018) 942. maddesi “kentsel donlisiimiin, kamulastirma, toplulastirma ve
imar uygulamalarinin etkililigini artirmak ve piyasanin daha saghkli islemesini
saglamak iizere objektif olciitlere dayali bir gayrimenkul degerleme sisteminin
gelistirilmesine ihtiya¢c vardir.” ifadesini icermektedir. Tiirkiye Cumhuriyeti
Cumhurbagskanlhgl, Strateji ve Biitce Baskanlhigl tarafindan hazirlanan 11’inci
Kalkinma Planr’nin (2019-2023) 684. maddesi “Gayrimenkul deger artislarinin etkili
yonetimiyle kentsel mekdn ve hizmet kalitesinin artirilmasi, kentsel hizmetlerin
yayginlastirilmast ve gelistirilmesine yénelik faaliyetlere kaynak olusturmasi
saglanacaktir.” ve ayn1 maddenin birinci fikras1 “Tapu islemlerinde gerceklesen
fiyatin kaydedilmesi, deger degisimlerinin takip edilebilmesi, kamu yatirimlari ve
diizenlemeleri sonucu ortaya ¢ikan dedger artislarinin tespit edilmesi, yer se¢cim
analizlerine katki verilmesi ve tasinmaz deger haritalarinin olusturulabilmesi icin
Tapu ve Kadastro Bilgi Sistemine entegre bir gayrimenkul deger bilgi merkezi
kurulacak ve tasinmazlarin degere yédnelik verileri miilkiyet bilgileri ile birlikte
tutulacaktir.” seklindedir. Kalkinma planlarinda resmi bir tasinmaz degerleme
envanteri olusturma hedefi agikca belirtilmesine ragmen, bu hedefi gerceklestirmek
icin bir yol haritasinin olusturulmadigi bilinmektedir. Bunun yaninda, olusturulmasi
hedeflenen degerleme envanterinin kapsami, icerigi ve izlenecek gelistirme

metodolojisini detaylandiran herhangi bir calismaya da ulasilamamistir. Ulkemizde



degerleme veri yonetimi icin olusturulacak envanterin uluslararasi standartlardan
ve en iyi uygulamalarda faydalanarak olusturulmasi gerektigi

degerlendirilmektedir.
1.2 Tezin Amaci

Bu c¢alisma, degerleme alanina 06zgl uluslararasi olgekte bir veri modeli
gelistirilmesini ve gelistirilen modelin iilkemiz icin gercgeklestirimini
amaclamaktadir. Literatirden, anket calismasindan, uzman gorislerinden ve
uluslararasi standartlardan faydalanarak gelistirilecek modelin; Siirdiirtlebilir
Kalkinma Hedeflerini ve Yeni Kensel Giindem dokiimaninda belirlenen hedeflere
yonelik bir altyapiy1 saglamasi beklenmektedir. Veri modeli farkli tasinmaz
birimleri icin cesitli amaclarla yirttilen degerleme islemlerinde ihtiya¢ duyulan ve
uretilen verilerin yani sira tek ve kiime degerleme stireglerine iliskin bilgiler ile
istatiksel performans analizlerini icerecek sekilde gelistirilecektir. Model ayrica,
degerleme envanterinin kamu sicilleriyle arasindaki anlamsal iliskileri de
tanimlayacaktir. Modelin; satis fiyatlar sicili ve satis istatistiklerine iliskin bilgileri
de kapsamasi, zamansal veri yonetimini saglamasi ve cografi analizleriyle
tiiretilebilecek tasinmaz Ozniteliklerinin kaydedilmesine olanak vermesi
hedeflenmektedir. Gelistirilen tasinmaz degerleme veri modelinin uluslararasi bir
standart olarak kabul edilmesi icin gerekli girisimler baslatilmistir. Gelistirilecek
veri modelinin tlkemiz gereksinimlerine ne 6l¢lide yanit verdigi bir Tiirkiye profili
uygulamasi ile sinanacaktir. Emlak vergisine iliskin giincel mevzuattan yararlanarak
gelistirilecek kavramsal iilke profilinden uygulama semalar tiiretilecektir. Gerekli
verisetleriyle zenginlestirilecek uygulama semalarinin islerligi ¢esitli sorgularla test
edilecek, 3B deger haritalar tiretilecektir. Bu tez calismasinin nihai amaci; kamu
sektoriiniin ulusal veya yerel veritabanlar: veya bilgi sistemleri, 6zel sektoriin ise
cesitli teknolojik aracglar gelistirmesine uygun bir altyapi sunacak uluslararasi
Olcekte bir veri modeli tasarlanmasi ve tasarlanan modelin ulusal olcekte test

edilmesidir.



1.3

Hipotez

Amaclanan hedefler géz ontinde bulundurularak kurulabilecek en genis kapsamh

hipotez; degerleme alanina 6zgi etkin, gelismis, adil, giivenilir, sturdiirtlebilir ve

birlikte calisabilir bilgi yonetim sistemleri i¢in bir degerleme veri modeline duyulan

gereksinimdir. Bu basit hipotez asagidaki hipotezlerle detaylandirilabilir:

Degerleme streclerinde kullanilan ve uretilen bilgiler arasindaki acik ve
zimni iliskileri formel bicimde tanimlayan bir veri modeli; ilgili taraflarin
etkin bir sekilde iletisimini mimkiin kilarak veri degisimi, yonetimi ve
sunumuna iliskin gseffaf, kaliteli ve disiik maliyetli uygulamalar
gelistirilmesine yonelik bir altyap1 saglar.

LA kapsaminda gelistirilecek uluslararasi bir veri modelinin; tasinmazlarin
yasal, konumsal, fiziksel ve c¢evresel 6znitelikleriile degerlemede ihtiyac
duyulan (6r. satis fiyatlar1) ve tretilen (6r. deger, performans analizi) tim
verileri icermesi, farkli degerleme birimleri i¢in farkli amaglarla yiiritiilen
degerleme siireclerinin temsiline olanak tanimasi ve uluslararasi
standartlardan en tist diizeyde faydalanarak olusturulmasi gerekir.
Degerlemeye 6zgi bir veri modeli; 3B ve zamansal bilgi yonetimi, satis ve
degerlemeye iliskin istatistikler, degerlemeyle ilgili tiim taraflar ve
degerleme sonuclarina yapilan itirazlara iliskin verilerin temsiline olanak
saglar.

Gelistirilen veri modelinin temsil glicliniin ve islerliginin; ¢cesitli uygulamalar

ve sorgulamalarla test edilmesi ve degerlendirilmesi gerekir.



2

ARAZI BILGI YONETIMI KAPSAMINDA TASINMAZ
DEGERLEMESI

Bu boliim, LA’ya ve LA kapsaminda tasinmaz degerlemesinin konumuna, 6nemine
ve degerleme bilgi yonetiminde dikkate alinmasi gereken standartlara iliskin genel
bir bakis sunmaktadir. LA teriminin tarihsel gelisim sireci, kapsami ve
tanimlamalarina iliskin bir arastirma Boliim 2.1’de; LA kapsaminda degerleme bilgi
yonetiminden beklenenler ve bilgi yonetimi kapsaminda uygulanan veya onerilen
yaklasimlar Bolim 2.2’de; degerleme bilgi yonetimiyle iliskili olan uluslararasi

standartlar Boliim 2.3’te sunulmustur.
2.1 AraziBilgi Yonetimi

Bir alana ait terminoloji, o alandaki yeni gelismelere cevap veremedigi zaman yeni
bir terim gelistirilir (Kockaert ve Steurs, 2015). Neden yeni bir terime ihtiyag
duyuldugu ve yeni gelistirilen terimi daha iyi anlamak icin eski ve yeni terimler ile
bu terimlerin tanimlari arasindaki iliskilerin bilinmesi gerekir. Bu nedenle, gorece
daha kisa bir ge¢misi olan LA terimini daha iyi anlayabilmek i¢in dncelikle kadastro,
arazi tescili ve kadastral sistem terimlerine iliskin tanimlamalarin incelenmesi

gereKir.

Kadastro en basit tanimiyla, parsel sinirlar1 hakkinda bilgi sunan biiyiik 6l¢ekli bir
haritadir (Silva ve Stubkjaer, 2002). Kadastro vergilendirme amaciyla, arazi vergi
degerini ve vergi miikellefinin kimligini tespit etmek i¢cin dogmustur (Silva ve
Stubkjeer, 2002). 1800’lerin sonunda bu mali kadastro yaklasimi hukuki kadastroya
doniismiistiir (Enemark ve Sevatdal, 1999). Giinltimiiziin kadastro sistemleri Kita
Avrupa'sinda ¢ogunlukla hukuki amaclara hizmet ederken, kimi iilkelerde (or.

Hollanda) hem mali hem de hukuki amaclara hizmet etmektedir (Stoter, 2004).

Kadastro terimi Simpson (1976) tarafindan “bir tilkedeki tasinmazlarin miktari,
degeri ve miilkiyetine ilskin bilgilerin vergilendirmeye temel teskil etmek lizere
derlendigi kamu sicili” seklinde tanimlanmistir. Simpson (1976) ayn1 eserinde arazi
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tescilinde kullanilan yaklasimlardan sézlesme tescilini “arazi haklarini etkileyen
belgelerin kopyalandigi kamu sicili”; tapu tescilini ise “belirli bir kisi veya kurulusa ait
arazi birimlerindeki haklarin ve varsa bu haklarin tabi oldugu kisitlamalarin resmi
kaydr” olarak tanimlamistir. Henssen (1995) kadastroyu “belirli bir iilke veya
bélgedeki tasinmazlarin sinirlarinin élgiilerini temel alarak olusturulmus ve
sistematik olarak diizenlenmis kamu envanteri” seklinde tanimlarken; arazi tescilini
“sozlesme tescili veya tapi tescili ile arazideki haklarin resmi olarak kaydedilmesi
stireci” olarak acgiklamistir. Hensen’in ayn1 eserinde literatiire yaptigr énemli bir
katki, arazi tescili ve kadastronun genellikle birbirini tamamlayan, etkilesimli
sistemler olarak ¢alistigini ifade etmesi, arazi tescilinin prensip olarak 6zne (or.
malik) ve hak (6r. mulkiyet) iliskisini acikliga kavustururken, kadastronun hak ve
nesne (Or. parsel) iliskisine odaklandigini vurgulamasidir. Hensen'in ac¢ikca ortaya
koydugu kisi-hak-tasinmaz iligkisi, LA alaninda daha sonra yapilacak ¢alismalarin
temelini olusturmustur. Uluslararas: Olgmeciler Birligi (International Federation of
Surveyors - FIG) (1995) kadastroyu “arazi iizerindeki haklar, kisitlamalar ve
sorumluluklara iliskin kayitlari iceren parsel tabanli ve giincel bir arazi bilgi sistemi
(land information system — LIS)” olarak tanimlamis ve kadastronun mali amaglarla
(or. tasinmaz degerleme, adil vergilendirme), hukuki amaglarla (6r. tasinmaz devir
islemleri), arazi kullanimi1 bilgi yonetimine yardimci olmak amaciyla ve
stirdirilebilir kalkinma ile ¢evresel korumayr kolaylastirmak amaciyla
kurulabilecegini ifade etmistir. Yukaridaki verilen kadastro tanimlamalarina
bakildiginda, terim taniminin yeni teknolojilerle birlikte degistigi ve evrildigi
gorulmektedir (Lemmen, 2012). Kadastronun birden farkli amacla yapilabilecegi ve
kadastral verilerin bir bilgi sistemi ile yonetilmesi gerekligi FIG (1995) tarafindan
yayimlanan Kadastro Bildirgesi'nde (FIG Statement on the Cadastre) acikca

belirtilmistir.

Literatiirde kadastro ve kadastral sistem terimlerinin birbirinin yerine kullanildig:
gorilmektedir. Kadastral sistem, hukuki (arazi tescili) ve geometrik (kadastro)
unsurlardan olusan tasinmaz bilgilerini kaydetmek i¢in yaygin olarak kullanilan bir
terimdir (Larsson, 1991; Dale ve McLaughlin, 1999; Cagdas ve Stubkjeer, 2009).
Kadastro ve arazi tescili birbirinden ayr1 dogup ve gelismis; daha sonra bu iki sicilin
entegre calist1g1 sistemler olusturulmus ve kadastral sistem olarak adlandirilmistir
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(Zevenbergen ve Bogaerts, 2000; Silva ve Stubkjeer, 2002; Cagdas ve Stubkjeer,
2011). Bu baglamda, FIG (1995) tarafindan sunulan kadastro tanimi igeriginin

kadastral sistem kavramina daha ¢ok uydugu degerlendirilebilir.

Kadastro ve kadastral sisteme iliskin literatiirde farkli tanimlamalar bulunmasi ve
tilkelerin bu terimleri farkl sekillerde yorumlamasindan dolayi, Birlesmis Milletler
Avrupa Ekonomik Komisyonu (United Nations Economic Commission for Europe -
UNECE) cati bir terim olarak LA'y1 kullanmistir (Cagdas ve Stubkjezer, 2009).
UNECE'nin Dogu ve Merkez Avrupa tilkelerinin LA kapasitesini giiclendirmek i¢in
baslattig1 girisim, Arazi Bilgi Yonetimi Yonergeleri (Land Administration Guidelines)
isimli referans dokiimani ile 1996 sonug¢lanmistir (UNECE, 2005). Bu dokiimanda
LA terimi, “arazinin miilkiyet, deger ve kullanimina iliskin bilgilerin ve bu bilgilere
iliskin kaynaklarin tespit edilmesi, kaydedilmesi ve yayimlanmasina iliskin stirecler”
seklinde tanimlamistir (UNECE, 1996). LA teriminin kullanimina daha eski
tarihlerde rastlansa da UNECE'nin LA tanimi genis kabul géren ilk tanim olarak
kabul edilebilir. Dale ve McLaughlin (1988)'a gore 1973 yilinda Malezya’'da
diizenlenen Arazi Bilgi Yénetimi Uzerine Seminer, LA teriminin en erken
kullanimlarindan biridir. Diger taraftan, LA’ya iligkin ilk tanimlardan biri Nichols
(1993) tarafindan sunulmustur. Buna gore LA, “arazi miilkiyet rejimini (land tenure)
etkileyen bir¢cok yasa ve yénetmeligin izlenmesine ve uygulanmasina yénelik
diizenlemeler dahil olmak lizere, arazi miilkiyetinin yénetiminin saglanmasidir”
(Nichols, 1993). Bu tanimin UNECE’nin tanimindan en belirgin farkli, LA’y1 sadece
miilkiyete iliskin bilgilerin yonetimiyle sinirlamasidir. UNECE tarafindan yapilan LA
tanimi ise kadastro, arazi tescili ve kadastral sistem terimlerinin tanimlamalariyla
yakindan iligkilidir ve tiim bu terimleri kapsayan bir terim olarak degerlendirebilir.
Nitekim Steudler (2004), UNECE'nin LA tanimini arazi tescili, kadastral 6lgmeler ve
haritalama, mali, yasal, ¢ok amac¢h kadastro ve LIS tanimlamalarini kapsayacak
sekilde olusturdugunu ifade etmistir. UNECE (1996) ayrica LA’'nin etkin bir sekilde
saglanmasi ve arazi bilgi yonetim sistemleri (Land Administration Systems — LASs)
kurulmasi islerinin devletlerin sorumlulugunda oldugunu, ancak bu siireclere 6zel

sektoriin dahil edilebilecegi alanlar oldugunu belirtmistir (Lemmen, 2012).
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UNECE Arazi Bilgi Yonetimi Yonergeleri (1996) dokiimaninda sunulan LA tanimi ve
etkin LA i¢in 6nerilen yaklasimlar oldukga ilgi gormiis ve arastirmacilar tarafindan
farkl sekillerde yorumlanmistir. Dale ve Mclaughlin (1999)’e gore LA, “tasinmaz
gelistirme, kullanim ve korumaya yonelik islemlerin diizenlenmesine; tasinmazlardan
satis, kiralama ve vergilendirme yoluyla gelir elde edilmesine ve arazinin miilkiyeti ve
kullanimina iliskin anlasmazliklarin ¢éziilmesine iliskin stirecleri” ifade etmektedir.
UN ve FIG tarafindan 1999 yilinda yayimlanan Bathurst Deklarasyonu,
stirdiirtlebilir kalkinma i¢in LA’nin roliine iliskin bilgiler sunmus ve LA'nin arazi
yonetimi politikalar’’'ndaki islevi vurgulamistir (UN-FIG, 1999). FAO (2002) LA’'y1
“arazi miilkiyet rejimine iliskin kurallarin uygulandigi ve isler hale getirildigi bir bilgi
yonetim yaklasimi” olarak tanimlamis; LA'nin araziye iliskin haklar, arazi
kullanimina iliskin diizenlemeler, degerleme ve vergilendirme uygulamalar1 gibi
bilgi yonetim stireglerini ve sistemlerini kapsadigini ifade etmistir. Enemark (2004),
FAO (2002) tanimimi genisleterek, LA'nin arazi gelistirme siirecleri (6r. yapi
planlama, yapi ruhsati) ile bu siiregleri yonetmek icin gelistirilecek LASs ile de iliskili
oldugunu belirtmistir. Enemark (2004)'a gore, etkin LASs siirdirilebilir
kalkinmaya imkan tanir ve verimli arazi piyasalarini destekleyici rol oynar.
Enemark (2004) LASs’in nasil yapilandirilmas: gerektigini ve bu sistemlerin
arasinda olmasi gereken iliskileri Sekil 2.1'de gorsellestirmistir. Enemark (2004)’e
gore, arazi politikalar1 ve kurumsal yapilar tarafindan desteklenen ve tasinmazlara
iliskin kadastral ve topografik verilerle birlikte cografi veri altyapisindan
yararlanarak olusturulan LASs; ekonomik, sosyal ve c¢evresel sirdiiriilebilir
kalkinmaya olanak saglar. Williamson, Enemark, Wallace, ve Rajabifard (2010) LA’y1
devletlerin kamu ve 6zel sektér kurumlarini kullanarak yuriittiigli araziye iliskin
milkiyet, deger, kullanim ve gelistirilme ilgili siirecler seklinde tanimlamistir
Williamson vd. (2010)’a gore LAS, siirdiiriilebilir kalkinmay1 desteklemek icin arazi
politikalarinin ve arazi yonetimi stratejilerinin uygulanmasina yonelik bir
altyapidir. Bu altyap;; kurumsal diizenlemeleri, yasal bir catkiyi, siirecleri,
standartlari, araziye iliskin bilgileri, veri yonetme ve paylasma sistemlerini ve
tasinmaz degerlemeyi, tasinmaz piyasasini, arazideki kullanma ve gelistirme
haklarinin kontroliinti destekleyecek teknolojileri kapsamaktadir (Williamson vd.,

2010; Lemmen, 2012).

13



Siirdiirilebilir Kalkinma
(Ekonomik, Sosyal ve Cevresel)

Etkin arazi piyasasi Etkin arazi kullamim yénetimi
= . Arazi geligtirme
ri lanimi
Milkiyet Deger Arazi Kullanim
i I re izinleri
. Taginmaz degerinin belirlenmesi Mekansal politikalar ve planlama |r‘§€i&lpa.r.1|ama5| ve izinleri
Tapu, Mortgage ve Irtifak Haklan . . . L Yasal diizenlemeler ve
. Taginmaz vergilendirme Arazi kullanimimin denetimi
Haklanin glivence altina alinmasi uygulamalar
Arazi Arazi Bilgisi Kurumsal
Politikalan Kadastral ve Topografik Veri

erceve
Mekansal Veri Altyapilan c ¢

Sekil 2.1 Arazi bilgi yonetim sistemleri i¢in global bir yaklasim (Enemark,
2004’ten Tiirkge’ye cevrilmistir)
2010 yilina kadar yapilmis ¢alismalarda LA'nin taniminin, kapsaminin ve
fonksiyonlarinin ortaya konuldugu ve bu goriislerin genis bilimsel cevrelerde kabul
gordiigl soylenebilir. Ancak terimin yorumlanma yolculugu halen devam etmekte;
LA bazi yaklasimlarla harmanlanarak degismekte ve/veya gelismektedir. Global
Arazi Araglan Agi (Global Land Tool Network - GLTN) ve Birlesmis Milletler insan
Yerlesimleri Programi (United Nations Human Settlements Programme - UN-
HABITAT) tarafindan hazirlanan Amaca Uygun (Fit-For-Purpose - FFP) LA
dokliimani, LAS'in “bir devlete tasinmaz miilkiyet haklarini gtivence altina almak,
tasinmaz degerlerini ve vergilerini belirlemek ve arazi kullanimi ve gelistirilmesine
yonelik bilgileri yénetmek icin uygun bir altyapr” sagladigini ifade etmistir. Bu
dokiimanda o6zellikle az gelismis tilkelerde bir LAS kurmak i¢in FFP yaklasimi
onerilmis; LA'nin tim fonksiyonlarini siiratle etkin duruma getirebilmek icin bilgi
toplama, derleme ve yonetmeye iliskin pratik ¢éziimler sunulmustur (GLTN/UN-

HABITAT, 2016).

Van Oosterom, Bennett, Koeva, ve Lemmen (2020) LA’ya iliskin 3B uygulamalari
terim taniminda kapsamak amaciyla 3B LA kavramini 6nermislerdir. Van Oosterom
vd. (2020), LA'nin kadastro, arazi tescili, tasinmaz degerleme, arazi kullanimi ve
bunlarin 3B uygulamalarini icermesinden dolay1 3B kadastro yerine 3B LA teriminin

kullanilmasinin uygun oldugunu savunmustur. 3B LA’'nin tasinmazlarin miilkiyet,
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deger ve kullanimiyla ilgili stireclerdeki tiim 3B bilgi liretme, yonetme ve sunumuna

iliskin uygulamalar1 kapsadigi ifade edilebilir (Van Oosterom vd., 2020).

Yukarida verilen tanimlamalar incelendiginde, LA'nin kadastro, arazi tescili,
kadastral sistem gibi terimleri kapsayan c¢ati bir terim oldugu anlasilmistir. Ayrica
etkili bir LA'nin sadece arazi tescili ve kadastral bilgilerle sinirli olmadigy; arazi
kullanimi (6r. planlama, gelistirme), degerleme ve vergilendirme unsurlarini
kapsamasi gerektigi kabul gormiistiir. Bunun yaninda miilkiyet, deger ve kullanima
iliskin bilgi yonetiminin saglanmasi i¢in uygun LASs kurulmasi gerektigi de
vurgulanmistir. Takip eden bo6liim, LA'nin deger bileseni kapsaminda degerleme
bilgi yonetimine yogunlasacak; degerleme bilgi yonetiminden beklentiler ve

onerilen uygulama yaklasimlari incelenecektir.
2.2 Tasimmaz Degerlemesi

Degerleme verilerinin yonetimi, LA'nin 6énemli bir boyutudur. LA kapsaminda
degerleme veri yonetiminin konusu, kapsami ve amacina iliskin tanimlamalar sunan
calismalarin yaninda, etkin bilgi yonetiminin saglanmasi i¢in yaklasimlar 6neren

calismalar da bulunmaktadir.

LA'nin deger bileseninin konusu, kapsami, amacina iliskin bilgi sunan ilk ve en
kapsamli ¢alismalar UNECE (1996; 2005) dokiimanlaridir. Bu dokiimanlarda;
LA'nin deger bileseninin tasinmaz fiyatlarini ve degerlerini kapsadigi ve birbiriyle
iliskili olan bu kavramlara iliskin bilgilerin topluca yonetilmesi gerektigi
belirtilmistir (UNECE, 1996; 2005). Fiyat terimi, genellikle satis fiyat1 veya tasinmaz
devir bedelini (property transaction price) ifade eder (UNECE, 1996). Daha acik bir
ifadeyle fiyat, bilinen ve anlasilan kosullar altinda belirli bir alicinin 6demeyi kabul
ettigi belirli bir saticinin satmaya razi oldugu miktar1 temsil etmektedir (UNECE,
1996). Deger terimi ise degerlemenin amacina, baglamina ve kullanimina bagh
olarak farkli anlamlara gelir (UNECE, 1996). Deger bir tasinmazin belirli bir
zamanda parasal karsiligini ifade eder. Karisikliklar1 6ncelemek i¢in bu terim yalniz
kullanilmamali, degerin baglami veya neyi temsil ettigi (6r. piyasa, vergi, sigorta,

vd.) acgikea belirtilmelidir (UNECE, 1996).
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Kadastro ve arazi sicilleri, degerleme ve vergilendirme uygulamalarinin ana veri
kaynagidir (UNECE, 1996; 2005). Degerleme siireclerinde ihtiya¢ duyulan temel
veriler UNECE (1996; 2005) tarafindan (a) degerleme ve vergilendirmeye konu olan
tasinmazlara iliskin kayitlar ve haritalar (6r. parsellerin alani, sekli ve konumu), (b)
tasinmaz birimleri (6r. arazi, bagimsiz b6liim) i¢in arazi egimi, toprak tipi, kullanim
tlirt, alani ve yapi tiirti gibi 6znitelikler ve (c) tasinmazlara iliskin satis fiyaty, kira ve
yap1 maliyeti benzeri finansal bilgiler sekilde 6zetlenmistir. UNECE (1996; 2005),
tasinmaz degerlerinin karsilastirma, maliyet ve gelir yontemleri ile kestirildigini;
degerlemede hangi yontemin tipi, veri kalitesi ve miktarina bagh olarak
degisebilecegini belirtmistir. UNECE (1996; 2005); tasinmaz degerlemesi bilgi
yonetiminin, degerleme siireclerinde kullanilan yontemlere iliskin bilgileri ve
ihtiya¢c duyulan verileri kapsamasinin yaninda, bu siirecin sonunda iiretilecek

tasinmaz degerlerine iligkin bilgileri de kapsadigini ifade etmistir.

UNECE (1996; 2005), (kamusal) degerleme siireclerini yiiriitmek ve degerleme
verilerinin yOnetimini saglamak icin ulusal kadastro kuruluslarinin veya bu
kuruluslarla yakin isbirligi icindeki otoritelerin blinyesinde merkezi bir degerleme
organizasyonu kurmanin yararlarindan s6z etmektedir. Bu yararlar soyle
Ozetlenebilir: (a) Degerlemeye iliskin mevzuatin ve standartlarin tutarh sekilde
uygulanmasi, (b) Dijital bilgi yonetimi yoluyla biiyiik hacimli satis verilerinin
organize edilmesi, (c) Tasinmaz satis fiyatlarindaki degisimleri izleyerek piyasaya
veri sunulmasi ve tasinmaz spekiilasyonlarinin 6nlenmesi ve (d) Degerleme
sonuglarina yapilan itirazlar1 incelenmesi ve itiraz siirec¢lerinin yirttiilmesi.
Merkezi bir degerleme otoritesinden (a) vergilendirme amaciyla tasinmaz
degerlerinin belirlenmesi, (b) kamulastirma gibi islemlerde maliklere 6denecek
tazminat tutarinin belirlenmesi, (c) planlama kararlarin1 uygulayabilmek icin
maliklere 6denmesi gereken miktarlar belirleyerek olumsuz planlama kararlarinin
engellenmesi ve (d) devlete ait tasinmazlara 6denecek kiralarin belirlenmesi gibi

islemleri yiiriitmesi beklenir (UNECE, 1996).

Degerleme genellikle onceden belirlenmis tasinmaz o6zniteliklerini kullanarak
yuriitiillen tekrarlayan islemlerden ve karmasik analizlerden olustugu icin bu

stireglere iliskin bilgi yonetiminin standartlastirilmis dijital sistemler kullanilarak
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ylriitiilmesi cesitli yararlar saglar (UNECE, 1996; 2005). Degerleme veri yonetimi
icin bir veritabani olusturulmasi ve veritabaninin giincel tutulmasi, fiyat ve maliyet
verilerinin analiz edilmesi, genel piyasa egilimlerinin belirlenmesi ve istatistiksel
analizler yapilmasi gibi islemlerin standart prosediirlerle dijital olarak yiirttiilmesi;
(a) degerleme uygulamalarinin dogrulugunu ve hizini gelistirir, (b) ofis ve islem
masraflarini azaltir ve (c) kamu otoritelerinin performansini ve hizmet kalitesini
artirir (UNECE, 1996). Bunlarin yaninda, bilgisayar destekli kiime degerleme
(Computer-Aided Mass Appraisal - CAMA) araglarinin kullanilmasi, degerleme
stire¢lerinin otomatiklestirilmesi i¢in bir firsat yaratir (UNECE, 2005). Ayrica, CAMA
sistemleri cografi bilgi sistemleri ile entegre edilerek degerleme siirecleri
gliclendirilebilir (UNECE, 2005). Kiime degerleme (a) matematiksel modeller,
araclar ve prosedirler gelistirilmesi, (b) lilke capinda belirlenen bdlgeler icin
degerleme ofisleri kurulmasi, (c) benzer tasinmaz gruplarn i¢in kiime degerleme
sonuglarinin tutarliigini garanti altina alan bir kalite kontrol sisteminin kurulmas;,
(d) degerleme modellerinde kullanilan verilerin toplanmasi ve analizi, (e)
degerleme siireclerinin etkin yirutilmesi icin ilgili veritabaninin bakimi ve
glincellenmesi ve (f) kamuya acik itiraz sisteminin gelistirilmesi siireglerini
icermelidir (UNECE, 2005). UNECE (2005)'nin degerleme siireglerinde kullanilan ve
tretilen tiim verilerin yonetildigi bir veritabanini kiime degerleme sisteminin

onkosulu olarak belirlemis olmasi dikkat ¢ekicidir.

Tasinmaz degerlemesi ile ilgili verilerin yonetimi hakkinda kapsamli agiklamalar
sunan UNECE (1996; 2005); sonraki bir¢cok ¢alismaya rehber olmustur. Ornegin,
Dale ve McLaughlin (1999), UNECE (1996)’de belirtilen degerleme veri yonetimine
iliskin bir¢cok tanimlamay1 degistirmeden eserlerinde kullanmislardir. FAO (2002),
LA’'nin deger bileseninin “degerleme ve vergilendirme yoluyla devlet kurumlarinin
gelir toplamasi ve bu islemlere ilgili ihtilaflarin yargi yoluyla ¢éziilmesi” islemleriyle
ilgili oldugunu belirtmistir. FAO (2002) ayrica, degerleme ve vergilendirmeye iliskin
prosediirlerin belirlenmesi ve gerekli metodolojilerin tanimlanmas islerinin de
LA’'nin deger bileseni kapsaminda olmasi gerektigini ifade etmistir. Enemark
(2004), LA'nin deger bileseninin kapsamini “tasnmazlarin degerlerinin belirlenmesi,

vergilendirme yoluyla devlet kurumlarinin gelir toplamasi, degerleme ve
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vergilendirmeye yapilan itirazlarin bir karara baglanmasi ve itiraz siireglerin

yonetilmesi” olarak tanimlamistir.

LA’'nin degerleme boyutuna iliskin agiklamalar sunan bir diger ¢alisma, GLTN ve UN-
HABITAT tarafindan hazirlanan ve FFP yaklasiminin LA’ya uygulanmasina yonelik
oneriler iceren dokiimandir. FFP LA dokiimaninda, LA’'nin miilkiyet boyutuna iligkin
calismalarini heniiz tamamlamamis olan tlkelerin, LA'nin deger bileseni
kapsaminda yapmasi gereken oncelikli ve minimum gereksinimler belirlenmistir.
Tasinmazlarin miilkiyet sinirlarinin haritada kabaca belirlenebildigi, alanlarinin
oOlciilebildigi ve kullanim durumlaritla ilgili bilgiler iceren haritalarin degerleme
siireclerini FFP yaklasimiyla yonetmek icin yeterli olabilecegi belirtilmistir
(GLTN/UN-HABITAT, 2016). Bu kapsamda, veri kaynagi olarak da uydu
goruntiilerinden faydalanilabilecegi ifade edilmistir (GLTN/UN-HABITAT, 2016).
Diger taraftan, etkili bir degerleme ve vergilendirme sistemi olusturmak icin
tasinmazlara iliskin, giivenilir ve yeterli miktarda, konumsal bilginin 6n kosul

oldugu dokiimanda acikea belirtilmistir (GLTN/UN-HABITAT, 2016).

Uluslararasi kilavuzlarda, etkili ve bittlincil bir degerleme veri yonetiminin 6nemi
ve gerekliligi siklikla vurgulansa da pek ¢ok tilkenin bu hususta anlamli bir asama
kaydedemedigi soylenebilir. Onceki bélimde belirtildigi gibi bazi iilkeler (6r.
irlanda, Singapur, Slovenya, Hirvatistan, vd.) tasinmazlara iliskin satis fiyatlarin
kaydetmek icin resmi envanterler ve veritabanlar1 olusturmuslardir (Tomson,
2016; Cagdas vd., 2016). Bunun yaninda, baz iilkelerde (ér. isve¢. Kanada, Yeni
Zelenda, Amerika Birlesik Devletleri, vd.) vergi degerlerini daha adil ve hizh
belirlemek i¢in kiime degerleme yaklasimi aktif olarak uygulanmaktadir (Almy,
2013; Bahl, Linn ve Wetzel, 2013; Almy, 2014; Blochliger, 2015). Ayrica, son yillarda
Orta ve Dogu Avrupa’da da kiime degerleme sistemi kullanan iilkelerin (or.
Slovenya, Litvanya, Sirbistan) sayisinin giderek arttigi gorilmektedir (Smodis ve
Mitrovi¢, 2012; Bagdonavicius ve Deveikis, 2006; Brankovic ve Tesla, 2011). Tiim
bu gelismelere karsin, degerleme calismalarinda kullanilan ve iiretilen verilerin
kaydedildigi, yonetildigi, analiz edildigi ve diger kamu sicileriyle iliskilendirildigi
resmi envanter veya bilgi sistemleri gelistirme calismalar1 simirhdir. Ulkelerin

mevcut degerleme sistemleri hakkinda bilgi toplamak amaciyla FIG (2017)
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biinyesinde yiiriitiilmiis olan anket calismasina 22 farkh iilkeden 24 uzmanin
verdigi cevaplar incelendiginde, resmi ve biitlncil bir degerleme veri yonetim
sistemi kuran bir iilke olmadigi, ancak bu kapsamda ¢alismalar yapilan bazi
tilkelerin oldugu gériilmiistiir. Ornegin, ingiltere ve Galler’de Degerleme Ofisi Ajansi
(Valuation Office Agency - VOA) tarafindan degerlemede kullanilan tasinmaz
ozniteliklerinin kaydedildigi bir veritabani kurulmustur (FIG, 2017). Ancak VOA
veritabaninda, sadece degerleme siiregler i¢in ihtiya¢ duyulan verilerin kaydedildigi
gorilmektedir (VOA, 2020). Hollanda’da bazi belediyelerin tasinmaz niteliklerin ve
degerlerini kaydetmek icin kurdugu veritabanlari bulunsa da bu girisimler yerel
diizeyde kalmistir (FIG, 2017). Hindistan ve Polonya’da da benzer girisimler
bulunmaktadir, ancak bu girisimler de yerel diizeyde kalmis, ulusal 6lgekte bir

sistem kurulamamistir (FIG, 2017).

Degerleme veri yonetimine iliskin merkezi veya yerel yonetimler tarafindan
yuritilmis ¢alismalar sinirli olsa da, degerleme verilerinin etkili yonetimi icin

onerilerde bulunan akademik calismalar bulunmaktadir.

Wyatt (1997); tasinmazlarin yasal, konumsal, fiziksel ve ekonomik karakterlerini
iceren bir veritabaninin deger esasli uygulamalarin (6r. deger haritasi olusturma)
temel tasi oldugunu ifade etmis, bu savini dogrulamak amaciyla bir veritabani
olusturarak, tasinmaz degerlerine erisilebilirligin etkisini arastirmistir. Olusturulan
veritabani, tasinmazlarin erisilebilirlik karakteristiklerini konumsal ag analizleriyle

cografi bilgi sistemi ortaminda tiiretmek icin kullanilmistir..

Cagdas (2013), OGC tarafindan standart olarak kabul edilmis olan CityGML (OGC,
2012) veri modelini temel alarak, Tirkiye’de tasinmaz vergilendirme bilgi
yonetimimin saglanmasina yonelik bir Uygulama Alan Uzantis1 (Application Domain
Extension - ADE) gelistirmistir. Bu calismada, CityGML standardinin secilme nedeni,
vergilendirme siirecinde ihtiya¢ duyulan bir¢ok verisetinin (6r. bina, bina bélimleri,
arazi kullanimi) ana CityGML modelinde yer almasi olarak ifade edilmistir. CityGML
modelinde yer almayan fakat vergilendirme icin gerekli olan tasinmazlarin hukuki
ve mali unsurlari ana CityGML modeline eklenmistir. Calisma CityGML'in
vergilendirme stireglerine iliskin veri yonetimini tilke kosullarina 6zgii eklentilerle

gerceklestirme potansiyeli tasidigini gostermistir.
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Isikdag vd. (2014; 2015) 3B kadastro ve bina modellerinin degerleme ve
vergilendirme islemlerinde veri kaynagi olarak kullanilabilecegini ifade etmistir. Bu
calismalarda ayrica, 3B verisetlerinden c¢esitli analizlerle tiiretilen tasinmaz
ozniteliklerinin = degerleme  sonuglarinin  dogruluklarini  arttirabilecegini

belirtilmistir.

Son olarak, Van Oosterom vd. (2020) 3B LA kapsaminda degerleme veri yonetimi
icin kurulacak envanterlerde, 3B tasinmaz O6zniteliklerinin (6r. miilkiyet hacmi)
kaydedilmesi gerektigini belirtmistir. Calismada ayrica, degerleme islemlerinde 3B
verisetlerinden nasil yararlanilabilecegini belirleyen metodolojilerin olusturulmasi
3B verisetlerinden tiiretilen tasinmaz 6znitelikleri ile birlikte, bu 6znitelikleri elde
ederken kullanilan analiz parametrelerinin de envanterlere kaydedilmesi gerektigi

ifade edilmistir.

LA’'nin deger boyutu sadece degerleme stireclerinde tretilen verilerle degil ayni
zamanda tasinmaz devir bedelleri (or. satis, kira, vd.) ve fiyat degisimlerinin
belirlenmesiyle de ilgilidir. Bu nedenle, biitiinciil bir degerleme veri yonetim
sisteminden tek ve kiime tasinmaz degerlemesi siireclerine iliskin verilerle birlikte,
tasinmaz degerleri, fiyatlar1 ve fiyat degisimlerine iliskin verileri de kapsamasi
beklenir. Degerlemede kullanilan ve iiretilen verilerle ilgili formel tanimlamalar ve
zengin anlamsal bilgiler uluslararasi standartlardan elde edilebilir. Uluslararasi
standartlardan en Ust diizeyde faydalanilmasi, degerleme veri yonetim sisteminin

diger sistemlerle birlikte ¢alisabilmesini saglayacaktir.

izleyen boéliim, degerleme veri yonetimiyle dogrudan ve dolayh iliskili olan

uluslararasi standartlari agiklamaktadir.
2.3 Tasinmaz Degerlemeyle iligkili Uluslararasi Standartlar

Tasinmaz degerleme slrecglerinde iretilen ve kullanilan veriler hakkinda
tanimlamalar iceren birgok farkh uluslararasi standart bulunmaktadir. Bunlar
degerleme yoOntemleri ve siireclerine odaklanan degerleme standartlari ile
degerleme uygulamalarinda gereksinim duyulan tasinmaz niteliklerine iliskin
tanimlamalar iceren tasinmaz alan dl¢iim standartlari ve cografi veri standartlarini

kapsar.
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2.3.1 Tasmmmaz Degerleme Standartlar:

Bu bolumde, tasinmaz degerlemesi ile ilgili bolgesel veya uluslararas: diuzeyde

standartlar kisaca tanitilacaktir.
2.3.1.1 IAAO Teknik Standartlar1

Kar amaci giitmeyen bir egitim ve arastirma birligi olan Uluslararasi Degerleme
Memurlar Birligi (International Association of Assessing Officers - 1AAO), 1934
yilinda Amerika Birlesik Devletleri'nin Kansas Sehrinde kurulmustur. 1AAO,
kamusal amaglarla tasinmaz degerleme yapan gorevliler ve emlak vergi ile ilgilenen
profesyoneller icin standartlar gelistirmekte ve bu standartlar tlicretsiz olarak
yayimlamaktadir (IAAO, 2018a). IAAO, emlak vergisine iliskin politikalar ve
yonetimsel hususlar ile kiime degerleme de dahil olmak tizere pek ¢ok alanda kendi
pozisyonunu yansitan teknik standartlar hazirlamakta ve bu standartlar1 belirli
donemlerde glincellemektedir. IAAO teknik standartlar1 degerleme streclerine
iliskin anlamsal tanimlamalar sunmasinin yaninda, veri yonetimine, degerleme
yontemleri ve analizlerine iliskin Oneriler icermektedir. Bu standartlarndan

baslicalar1 amaclari ile birlikte asagida 6zetlenmistir:

e Sayisal Kadastral Haritalar ve Parsel Tamimlayicilar1 Uzerinde Standart
(Standard on Digital Cadastral Maps and Parcel Identifiers), degerleme
amaciyla ihtiya¢ duyulan kadastral verilerin yonetimi icin olusturulacak bir
sisteme iliskin tavsiyeler icermektedir (IAAO, 2018b).

e Kiime Degerlemesi Uzerine Standart, (Standard on Mass Appraisal of Real
Property) (IAAO, 2017) ile Otomatik Degerleme Modelleri Uzerine Standart
(Standard on Automated Valuation Models - AVMs), tasinmaz degerlerinin
matematiksel modeller araciligiyla otomatik sekilde elde edilmesine olanak
saglayacak sistemlerin gelistirilmesine yonelik prensipler, 6neriler ve en iyi
uygulamalari tanimlamaktadir (IAAO, 2018a).

e Satis Fiyat Verisinin Dogrulanmasi ve Dengelenmesi Uzerine Standart
(Standard on Verification and Adjustment of Sales), degerleme
uygulamalarinin en temel verisi olan satis fiyatlarinin hangi kriterlere gore

incelenmesi gerektigine iliskin bilgiler sunmaktadir (IAAO, 2020).
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e Oran Calismalar Uzerine Standart (Standard on Ratio Studies), deger takdir
islemlerinin kalitesini ve performansini test etmek icin uygulancak oran
calismalarinin tasarimi, hazirlanmasi, yorumlanmasi ve kullanimina iliskin
oneriler sunmaktadir (IAAO, 2013).

e Degerleme Itirazlar Uzerine Standart (Standard on Assessment Appeal) ise
degerlemeye, oOzellikle vergi miikelleflerince yapilan itirazlarin

yonetilmesine iliskin 6neriler icermektedir (IAAO, 2016a).
2.3.1.2 IVSC Uluslararasi Degerleme Standartlar:

Uluslararasi Degerleme Standartlar1 Kurulu (International Valuation Standards
Council - 1VSC), 1981 yilinda Amerika Birlesik Devletleri'nde kurulmus, merkezi
Londra, Birlesik Krallik'ta bulunan bagimsiz, kar amaci giitmeyen ve 6zel sektor icin
standartlar iireten bir kurulustur. Degerleme uygulamalarinda seffaflik ve tutarlilik
saglayarak toplumsal giiveni olusturma amaci giiden organizasyon, Uluslarasi
Degerleme Standartlarimi (International Valuation Standards - 1VS) yayimlamakta
ve glincellemektedir. Degerleme uygulamalarina iliskin teknik, etik ve yontemsel
tanimlamalar sunan IVS, tlkemizin de dahil oldugu birgok tilkede kullanilmaktadir.
IVS, belirli bir standarta uygun degerlemelerin yapildigini belirlemek i¢in uyulmasi
gereken zorunlu kosullardan olusmaktadir. Bu kosullar deger tanimlamalarsi,
degerleme metotlar: ve yaklasimlari ile raporlama ile ilgili hususlar1 icermektedir.
IVS, degerleme uzmanlar arasinda gugli bir iletisim saglanmasina, uzmanlarin

birbirlerini anlayabilmesini kolaylastiran bir ontoloji saglamaktadir (IVS, 2020).
2.3.1.3 TEGoVA Avrupa Degerleme Standartlar:

Degerleme Birlikleri Avrupa Grubu (The European Group of Valuers' Associations -
TEGoVA), Avrupa’daki yerel degerleme birliklerini bir ¢ati altinda toplamak ve
degerleme piyasasinda standart, etik ve kalitenin gelistirilmesi amaciyla 1977
yilinda kurulmus bir organizasyondur. Serbest ¢alisan veya 6zel sektor sirketleri,
kamu kurumlari, yerel veya uluslararasi finans kuruluslarinda ¢alisan degerleme
uzmanlarini catist altinda toplayan bir kurulus olan TEGoVA’'nin temel amacy;
degerleme mesleginin bilimsel ve egitsel acgilardan desteklenmesi ve Avrupa
degerleme standartlarinin uyumlastirlmasidir (TEGoVA, 2020a). TEGoVA, yerel

degerleme birlikleri tarafindan belirlenen kurallarin uyumlastirilmasina yardimci
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olmak icin Mavi Kitap olarak da bilinen Avrupa Degerleme Standartlarini (European
Valuation Standards) hazirlamistir. Diizenli araliklarla giincellenen EVS; deger
tirleri, degerleme strecleri, raporlama, degerleme metodolojileri ve nitelikli
degerleme uzmani gibi kavramlari tanimlayan ve tavsiyeler iceren bir dokiimandir
(TEGoVA, 2020b). Avrupa Degerleme Standartlari; degerleme ile ilgili kavramlara
iliskin tanimlamalar icermesine ragmen, degerleme veri yonetimi ile ilgili herhangi
bir yaklasim 6nerisinde bulunmamakta ve degerleme siireclerinde ihtiya¢ duyulan

tasinmaz niteliklerine iliskin detayli bilgi sunmamaktadir.
2.3.1.4 RICS Kirmiz Kitap Global

Lisansh Haritacilar Kraliyet Kurumu (Royal Institution of Chartered Surveyors -
RICS), arazi, insaat ve altyap1 gelistirme ve yonetimi gibi ¢ok genis alanda
standartlar olusturmak iizere 1868 yilinda kurulmus bir kurulustur. RICS’in ana
faaliyet alanlarindan biri de degerlemedir. RICS Kirmizi Kitap Global; deger turi
tanimlamalari, degerleme yaklasimlari ve metotlari, raporlama ve farkli nesnelerin
degerlenmesi uygulamalarina iliskin oneriler iceren bir standarttir (RICS, 2019).
RICS Kirmizi Kitap Global standardi IVS ile birlestirilmis ve bu standartlar
uyumlandirilmustir (RICS, 2019). RICS Kirmiz1 Kitap Global, degerleme veri

yonetimine iliskin herhangi yaklasim 6nermemektedir.
2.3.2 Alan Olgiim Standartlar:

Alan verisi tim degerleme uygulamalarinda ihtiya¢ duyulan, degeri etkileyen
onemli bir faktordiir. Ozellikle binalara iliskin alan tipleri hakkinda tanimlamalar
sunan, bu alanlar1 6l¢gmek i¢in kurallar ve yontemler belirleyen, uluslararas: ve
bolgesel diizeyde yayimlanmis standartlar bulunmaktadir. Bu béliimde, uluslararasi
alan 6l¢tim standartlarinin amaci, kapsami ve anlamsal yapisina iliskin temel bilgiler
sunulacaktir. Bolgesel diizeydeki standartlar (6r. CEN 15221-6, TEGoVA Code of
Measurement, CLGE euREAL, BOMA) bu ¢alismada kapsam dis1 tutulmustur.

2.3.2.1 1S0 9836:2017 Bina performans standartlari

ISO 9836:2017 Bina perfomans standartlar1 - Alan ve hacim gdstergelerinin
tanimlanmasi ve hesaplamasi (Performance standards in building — Definition and

calculation of area and space indicators) binalarda ylizey alani ve hacim

23



biiytikliklerine iliskin tanimlamalar ve bu biiytikliiklerin nasil 6l¢iilecegine yonelik
kurallar sunan bir standarttir. ISO 9836:2017 tarafindan sunulan tanimlamalar ve
kurallar farkli kullanimdaki (6r. konut, ofis, sanayi) tiim binalarin alan ve hacim
biiyiikliiklerini hesaplamak icin kullanilabilr. Standardin ana amaci, satin alma ve
etkin yap1 tasarimi gibi slregler icin bina alan ve hacimlerine iliskin teknik

dokiimantasyon saglamaktir (ISO, 2017).

Bina ve bina boélimlerinin alan ve hacim biytkliiklerinin hesaplanmasi i¢in
kullanilan yerel tanimlamalar ve kurallar birbirinden farklilik gosterebilmektedir.
Bu durum, tasinmaz alanlarinin standart bigcimde 6l¢iilmesini engellemekte ve alan
biiytikliigiine ihtiya¢ duyan uygulamalarin dogrulugunu olumsuz etkilemektedir.
ISO 9836:2017 tarafindan saglanan alan ve hacim tanimlamalar, yerel kurallara ve
tanimlamalara gore 6lciilen alan ve hacimlerinin karsilastirmasi i¢cin uygun bir temel
saglamaktadir. Bu nedenle, ISO 9836:2017’nin sundugu bina alan tanimlamalari,
degerleme dahil bir¢ok uygulamanin seffafliginin ve dogrulugunun artirilmasi icin

onem teskil etmektedir.

ISO 9836:2017 standardinda tanimlanan bina kat alami tiirleri Sekil 2.2’de
gosterilmistir. Toplam Kat Alami (Total Floor Area), Net Kat Alam ve Yapisal
Elemanlar Alani'nin toplaminidir. Net Kat Alani ve Dis Duvar Alani toplami da
Toplam Kat Alani’na esit olmaktadir. Toplam Kat Alani tiim i¢ ve dis duvar alanlarini
kapsamaktadir (ISO, 2017). ISO 9836:2017'de tanimlanan Toplam Kat Alam
kavrami, bagka standartlarda veya yerel uygulamalarda siklikla kullanilan briit kat
alan1 kavramina karsilik gelmektedir. Duvar I¢i Kat Alami (Intra-Muros Area),
Toplam Kat Alani’'ndan Dis Duvar Alani’'nin ¢ikarilmasiyla elde edilir. Net Kat Alan
(Net Floor Area); Kullanmlabilir Alan, Servis Alami ve Sirkiilasyon Alani’'nin
toplamidir. Servis Alani (Service Area) binadaki teknik yapilarin (6r. asansor, su ve
gaz tesisati, vd.) net kat alaniny; Sirkiilasyon Alani (Circulation Area) ise merdivenler,
koridorlar ve bekleme alanlar1 gibi alanlar1 ifade eder. Net Kat Alani’'ndan Servis
Alam1 ve Sirkilasyon Alam ¢ikarildiginda Kullanilabilir Alan (Usable Area)
biiytikligii elde edilir. Yapisal Elemanlar Alan1 (Area of Structural Elements); i¢ ve
dis tasiyic1 duvarlar gibi yapisal elemanlarin toplam kat alanini ifade eder. Siitunlar,

bacalar ve b6lme duvarlar Yapisal Elemanlar Alani’na dahil edilmez (ISO, 2017).
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Bina Taban Alani (Covered Area), bina dis duvarlarinin zemine diisey izdiisimii
olarak tanimlanmistir. Bu standardin bina kat alanlarini pratik olarak 6l¢gmek
amaciyla olusturulmasindan dolay1 alan 6l¢iimlerinde bina i¢ ve dis duvar sinirlari
kullanilmakta, duvar orta ¢izgisi gibi fiziksel olmayan siirlar kullanilmamaktadir
(IS0, 2017). Toplam Kat Alani, Duvar i¢i Kat Alani, Net Kat Alan1 ve Kullanilabilir

Alan biiyiikleri degerleme uygulamalarinda siklikla kullanilan alan tiirlerindendir.

Toplam kat alani “%ﬁﬂ\
=< B

>— >
Duvar ici kat alani & ‘ .<
—

Kullanilabilir alan ’ ‘

AVAAVAL

Yapisal elemanlarin alani [

Bina taban alani

Sekil 2.2 1SO 9836:2017’de tanimlanan temel bina kat alani tiirleri (ISO, 2017)

2.3.2.2 IPMS Bina Alan Ol¢iim Standartlan

Uluslararas1 Tasinmaz Olgme Standartlar1 Koalisyonu (The International Property
Measurement Standards Coalition - IPMSC); bina alan oOlg¢limleri i¢in uluslararasi
diizeyde standartlarin olusturulmasi ile yerel ve ulusal tasinmaz olglim
standartlarinin  uyumlastirilmas1 amaciyla 2013 yilinda kurulmus bir
organizasyondur (IPMSC, 2013). IPMSC, ofis (IPMSC, 2014), konut (IPMSC, 2016),
endtstriyel (IPMSC, 2018) ve ticari (IPMSC, 2019) binalarin alan él¢iimlerine ililskin
tanimlamalar ve kurallar iceren dort farkl standart olusturmustur. Gelecek yillarda
okul, hastane, otel, 6grenci yurdu gibi kamusal ve kamu/6zel karisik amach

kullanimlardaki binalarin alan él¢iimleri i¢in de standartlar gelistirilebilecegi ifade
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edilmistir (IPMSC, 2013). IPMSC; IAAO, RICS ve FIG gibi birgok uluslararasi kurulus
tarafindan taninmakta, IPMSC standartlar: sozii edilen kuruluslar tarafindan etkin
bicimde kullanilmakta veya kullanilmasi onerilmektedir. Ornegin, RICS tiim
tiyelerine ofis ve konut binalarinda alan 6l¢iimleri icin IPMS’lerin kullanilmasini

zorunlu tutmustur (RICS, 2015).

IPMSC, yerel ve bolgesel alan 6l¢iim standartlarinda kullanilan terimleri (6r. briit kat
alani, net kat alani) kullanmama karar1 almistir. Bu kararin nedeni, ayni teriminin
farkli standartlarda farkli anlamlara gelecek bicimde tanimlanmis olmasidir (IPMSC,
2014). Ayni alanin farkh standartlardaki tanimlamalara ve kurallara gore 6l¢gtilmesi,
alan biytikliikleri arasinda %24’e varan tutarsizliklara neden olmaktadir (IPMSC,
2013). Burada o6rnek olarak IPMS’'nin konut amacl tasinmazlar icin belirledigi bina
kat alani terimleri incelecektir. Sekil 2.3 konut amagh binalar i¢in belirlenen IPMS
1 (D1s) (IPMS 1 (External)) alaninin bilesenlerini gostermektedir. Bir kat icin Sekil
2.3'te gorilen tiim bilesen alanlarinin toplami IPMS 1 (Dis) alanin1 vermektedir.
IPMS 1 (Di1s) alani, bina dis duvarlarinin dis sinirlarindan 6él¢iilmekte; tiim stitun,
balkon ve veranda alanlarin1 kapsamaktadir. IPMS 2—Konut (i¢) (IPMS 2—
Residential (Internal)), IPMS 1 (D1s) alanindan dis duvar alaninin ¢ikarilmasiyla elde
edilir. IPMS 2—Konut (I¢) alami élgiiliirken i¢ duvarin i¢ yiizeyi dikkate alinmalidir.
IPMS 3—Konut (IPMS 3—Residential) 6zel kullanima uygun kat alanlarin1 temsil
eden cat1 bir terimdir ve ti¢ farkl tiirii bulunmaktadir. IPMS 3A—Konut (IPMS 3A—
Residential) alan1 miistakil konutlarda dis duvarin dis sinirindan; dis duvar sinir1
baska bir konut ile paylasiliyorsa duvarin merkez hattindan odlciilerek hesaplanir.
IPMS 3B—Konut (IPMS 3B—Residential) i¢ duvarlarin dominant yiizeylerinden
Olculir ve i¢ duvarlar ile kolonlarin kapladig1 alanlan da icerir (IPMS, 2016). [PMS
3C—Konut (IPMS 3C—Residential), IPMS 3B—Konut alanindan kalic1 i¢ duvar ve
stitun alanlarinin ¢ikarilmasiyla elde edilir (IPMS, 2016).

IPMSC standartlarinin detaylh bina alan1 dl¢ciimlerinde yaygin bicimde
kullanilabilecegi diisiiniilmektedir. Bu nedenle yerel standartlarda belirlenen bina
alan tanimlarinin, IPMSC tanimlamalariyla karsilastirilmasi yararli olacaktir.

Ornegin, biiyiikk o6lcekte uluslararasi tasinmaz satis islemlerinde IPMSC
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standartlarina uygun 6l¢lilmiis alanlarin sunulmasi, taraflarin birbirlerine giiven

duymasini saglayacaktir.

A
(et ] ]

Sekil 2.3 IPMS 1 — Konut amagli binalarda kat alaninin bilesenleri: A- dikey yapisal

alanlar1, B1- dis duvar, B2- igyap1 elemanlari1, B3- yapisal olmayan i¢ elemanlar, C-

teknik servis alanlari, D- temizlik alanlari, E- dongii alanlari, G- yasam alani, and H-
diger alanlar (IPMS, 2016)

2.3.3 Cografi / Konumsal Veri Standartlari

Bu boéliimde, degerlemede ihtiya¢ duyulabilecek tasinmaz nitelikleriyle ilgili
tanimlamalar iceren cografi veri standartlar1 hakkinda kisa bir inceleme

sunulacaktir.

Degerleme stireclerinde ihtiya¢c duyulan en temel ve vazgecilmez bilgi miilkiyet
haklardir (IAAO, 2014). Baska bir deyisle, tasinmazlarin fiziksel ve cevresel
karakterleri tasinmazin degerine etki etse de, tasinmaz degerini oncelikli olarak
belirleyen unsur lizerinde kurulmus olan ayni haklardir. Bu béliimde (a) arazi ve
kisiler arasindaki yasal iliskileri modelleyen veya (b) degerleme siireclerinde ihtiyag
duyulan fiziksel veya ¢evresel (6r. bina fiziksel 6zellikleri, arazi kullanimi) tasinmaz

karakterleri hakkinda bilgiler sunan standartlar secilmis ve incelenmistir.
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2.3.3.1 1S0 19152:2012 LADM

ISO 19152:2012 Arazi Bilgi Yonetimi Alan Modeli (Land Administration Domain
Model - LADM), LA’'nin hukuki ve konumsal boyutuna iliskin kavramsal model sunan
uluslararasi bir standarttir (ISO, 2012). LA'nin ana konsepti olan kisi-hak-tasinmaz
iligkisini temel alarak gelistirilen standart, uluslararasi toplumda kabul gérmiistiir
ve bircok tlilkede farkli amaglarla kullanilmaya baslanmistir. LADM'nin amaci,
mevcut kadastral sistemleri degistirmek yerine sistemlerin benzerliklerinin ve
farkliliklarinin daha iyi anlasilabilmesi ve agiklanabilmesi icin bir yap1 sunmaktir
(ISO, 2012). LADM tanimlayic1 veya bilgilendirici nitelikte bir standarttir; kural
koyucu nitelikte degildir (ISO, 2012; Lemmen vd., 2015).

LADM’nin sundugu referans veri modeli iki amaca hizmet etmek i¢in gelistirilmistir.
(i) Modele Dayal1 Mimari (Model Driven Architecture - MDA) kullanilarak, verimli ve
etkili arazi yOnetim sistemlerinin olusturulmasi icin genisletilebilir bir temel
saglamak ve (ii) Model tarafindan sunulan ontolojiden (LA terimleri ve bunlar
arasindaki anlamsal iliskiler) faydalanarak, hem iilke icinde hem de farkh
tlkelerdeki taraflar arasinda etkili iletisim kurulmasimi saglamaktir (ISO, 2012).
LADM kavramsal veri modeli, son donemde cografi verilerin Nesneye Yonelik
Modellemesinde (Object-Oriented Modelling - OOM) yogun olarak kullanilan UML ile
temsil edilmektedir. Bunun bir nedeni, UML ile olusturulmus kavramsal modellerin,
otomatik uygulama semalar gelistirilmesine, baska bir deyisle LASs gelistirmesine

olanak tanimasidir (Lemmen vd., 2015).

LADM’nin temelini, Taraf (LA_Party), TemelidariBirim (LA_BAUnit), Hak-Kisitlama-
Sorumluluk (LA_RRR) ve KonumsalBirim (LA_SpatialUnit) smiflar1 ve bu siniflar
arasinda tanimlanan iliskiler olusturur (Sekil 2.4). Taraf LA islemlerinde rol
oynayan Kisileri veya kuruluslari;; TemelidariBirim yasal kayit birimini; Hak-
Kisitlama-Sorumluluk taraflarla yasal kayit birimi arasindaki hukuki iliskileri ve
KonumsalBirim bir alan veya hacim geometrisini temsil eder (ISO, 2012). Bu siniflar
LA’nin kisi-hak-tasinmaz anlayisinin LADM’de nasil modellendigini acik¢a ortaya
koymaktadir. LADM’'nin kavramsal yapisi bu dort temel sinifla birlikte baska

siniflarinda da yer aldig1 paketlerle detaylandirilmistir.

28



LA_Party
4‘ LA_RRR
4‘ LA_BAUnit ’

LA_SpatialUnit

Sekil 2.4 ISO 19152 LADM standardinin ana siniflar1 (ISO, 2012)

LADM'nin kavramsal yapisi1 li¢ ana ve bir alt paketten olusmaktadir. Bu paketler; (1)
Taraf Paketi (Party Package), (2) idari Paket (Administrative Package), (3)
Konumsal Birim Paketi (Spatial Unit Package) ve Konumsal Birim Paketi'nin alt
paketi olarak tanimlanan Ol¢me ve Temsil Alt Paketi (Surveying and Representation
Subpackage) olarak yapilandirilmistir. LA'nin konusu olan fakat LADM’nin birinci
versiyonunda kapsam dis1 tutulan degerleme, vergilendirme ve arazi kullanimi gibi
alanlar ise Harici Siiflar (External Classess) kapsamindadir. LADM bu siniflara
iliskin harhangi bir tanimlama verilmemistir. Sekil 2.5’te Taraf Paketi’'nde yer alan
siniflar yesil, idari Paket’te yer alan siniflar sar1, Konumsal Birim Paketi'nde yer alan
siniflar mavi, Olgme ve Temsil Alt Paketi’nde yer alan siniflar turuncu ve baz Harici

Siniflar pembe renkle gorsellestirilmistir.

Taraf Paketi; gercek ve tiizel kisileri de iceren Taraf sinifiyla birlikte, tyelerin
birleserek olusturdugu GrupTaraf (LA_GroupParty) ve GrupTarafin her bir tiyesini
temsil eden TarafUye (LA_PartyMember) smiflarindan olusmaktadir.

idari Paket; arazi sicillerindeki temel kayit birimini temsil eden TemelidariBirim ve
Hak-Kisitlama-Sorumluluk ana sinifiyla birlikte, yasal kaynaklara iliskin bilgilerin
derlendigi (6r. sozlesme, tapu) IdariKaynak (LA_AdministrativeSource) ve
idariKaynak ile  TemelidariBirim arasindaki iliskileri  detaylandiran
GerekliTemelidariBirimiliskisi ~ (LA_RequiredRelationshipBAUnit)  smiflarindan
olusmaktadir. Ayrica, Hak-Kisitlama-Sorumluluk ana sinifindaki bilesenleri
ayrintilandiran Hak (LA_Right), Kisitlalilhik (LA_Restriction), Sorumluluk
(LA_Responsibility) ve Ipotek (LA_Mortgage) siiflar1 da bu pakette yer almaktadir
(ISO, 2012). Bu paket herhangi bir konumsal bilgi icermemektedir.
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Sekil 2.5 ISO 19152 LADM standardininda tanimlanan siniflar ve iliskiler
(Lemmen vd., 2015’ten yararlanarak olusturulmustur)

Konumsal Birim Paketi'nin KonumsalBirim ana sinifi, parsel, bina birimi, teknik
altyapi ag1 gibi nesnelerin konumsal bilgilerini temsil etmektedir (ISO, 2012).
HukukiKonumsalBinaBirimi (LA_LegalSpaceBuildingUnit) bina birimlerinin yasal
konumsal sinirlarin1 ve HukukiKonumsalAltyapiAg: (LA_LegalSpaceUtilityNetwork)
altyap1 birimlerinin yasal konumsal sinirlarini ifade etmektedir. Burada belirtilen
hukuki mekansal simir ifadesi, fiziksel nesne sinirlarindan farkli bir anlama
gelmektedir.. Bir kadastral nesnenin hukuki sinirlari, ayni nesnenin fiziksel
sinirlariyla cakisik veya daha biyiik (fiziksel sinirlar1 kapsayacak sekilde) olabilir
(Lemmen, 2012). Birden fazla konumsal (mekansal) birimin birleserek olusturdugu
sinirlar  (0r. kadastral ada, belediye, il, tilke) KonumsalBirimGrubu
(LA_SpatialUnitGroup) sinifiyla temsil edilmektedir. Katman (LA_Level) sinifi,
geometrik, topolojik veya tematik bitinlik gosteren konumsal birimleri
gruplandirmak igin gelistirilmistir (ISO, 2012). Kentsel ve kirsal katmanlar veya
noktasal, cizgisel ve alansal konumsal birim katmanlari bu sinif araciligiyla ayri ayri
gruplandirilabilmektedir (Lemmen vd., 2011). GerekliKonumsalBirimiliskisi
(LA_RequiredRelationshipSpatialUnit) ise konumsal birimler arasindaki topolojik
iligkileri (or. cakisma, dokunma, vd.) temsil etmek i¢in olusturulmustur (ISO, 2012).
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Konumsal Birim Paketi’'nde temsil edilen kadastral nesnelerin geometrik bilgileri,
Olgme ve Temsil Alt Paketinde detaylandirilmistir. Bu alt pakette, kadastral
nesnelerin geometrik ve topolojik karakterleri Nokta (LA_Point), SinirYiizeyiKenari
(LA_BoundaryFaceString) veya SinirYlzeyi (LA_BoundaryFace) siflariyla temsil
edilmektedir (ISO, 2012). LADM standardi kadatral nesnelerin sifir-boyutlu (or.
sozel bilgiler), bir-boyutlu (6r. nokta geometrisi), 2B ve 3B kadastro yaklasimlarini

desteklemektedir (ISO, 2012).

Harici Siniflar, kadastral sistemlerle iligkili olan fakat LADM'nin ilk versiyonunda
detaylandirilmamis sicilleri ve veritabanlarini temsil etmektedir. Tasinmaz
degerleme, vergilendirme, arazi kullanimi, arsiv ile fiziksel bina ve altyap:

envanterleri, Harici Siniflar kapsaminda degerlendirilmistir (Lemmen vd., 2011).

Bir ISO standardinin gecerliligini yitirdigi diisiiniiliiyorsa, standart tedaviilden
kaldirilabilir veya giincellemeye giderilebilir. ISO standartlar1 her alti yilda bir
glincellemeye girmektedir. LADM 2018 yilinda glincelleme c¢alismalarina baslamis
ve standartin kapsaminin genisletilmesi karar1 alinmistir (Van Oosterom vd., 2019;
Lemmen vd., 2019). Gilincelleme c¢alismalar1 kapsaminda, LA’nin temel
bilesenlerinden olan tasinmaz degerleme ve arazi kullanimi (6r. konumsal
planlama) ile birlikte LADM uygulamalarinin da igerildigi ¢ok b6liimlii bir standart
olusturma karar1 alinmistir (Lemmen vd., 2019). Giincellenecek ISO 19152 LADM
standardinin yeni béliimlerinin asagidaki bicimde olmasina karar verilmistir (Van

Oosterom vd., 2019; Lemmen vd., 2019):

e [SO19152-1 - LA’'nin Temelleri (Land Administration Fundamentals)
e 1SO 19152-2 - Arazi Tescili (Land Registration or Land Interest)

e 1SO 19152-3 - Deniz Alanlar (Marine Space or Marine Geo-Regulation)
e [SO 19152-4 - Tasinmaz Degerleme (Land Valuation)

e IS0 19152-5 - Konumsal Planlama (Spatial Planning)

e IS0 19152-6 - Uygulamalar (Implementations)

ISO 19152:2012 LADM standardinin giincellenme c¢alismalarinin 2023 yilinda
tamamlanmasi hedeflenmektedir. LA kapsaminda oldugu bilinen bir¢ok unsurun,
yeni  olusturulacak ¢ok  boélimli LADM  standartinda yer alacagi
degerlendirilmektedir (Van Oosterom vd., 2019; Lemmen vd., 2019).
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2.3.3.2 0GC LandInfra/InfraGML

0GC tarafindan 2016 yilinda kabul edilen Arazi ve Altyap1 Kavramsal Modeli (Land
and Infrastructure Conceptual Model - LandInfra) standardi, arazi ve insaat
miithendisligi altyap: tesislerine yoneliktir (OGC, 2016). LandInfra’nin amaci, uzun
stiredir kullanilmakta olan LandXML'’in islevselligini koruyarak ulastirma (or.
karayolu, demiryolu), arazi yiizeyi, arazi parselleri ve 1slak altyapilara (6r. yagmur
drenaji, atik su ve su dagitim sistemleri) iliskin veri yonetimi i¢in kavramsal bir yap1
ve uygulama semas1 sunmaktir. Standardin ilk versiyonunda 1slak altyapilar harig¢
hedeflenen tiim unsurlar: igeren bir model sunulmustur. LandInfra i¢cin Cografi
isaretleme Dilini (Geography Markup Language - GML) kullanilarak InfraGML
uygulama semasi hazirlanmistir (OGC, 2016).

LandInfra/InfraGML modelinin LA kapsaminda degerlendirilecek kismi Arazi
Boliimii (LandDivision) paketidir. Sekil 2.6 Arazi Boliimi paketindeki temel siniflari
gostermektedir. Bir arazi, yasal olarak yonetsel (6r. idari birimler) veya 6zel amagla
(or. parsel) olusturulmus parcgalara ayrilabilir. LandInfra’da yonetsel boliimler
idariBoéliim  (AdministrativeDivision), miilkiyete konu arazi béliimleri ise
AraziBolimiu (LandDivision) siniflariyla temsil edilmistir. Bu yasal nesnelerin
geometrileri, KonumsalBirim (SpatialUnit) smifiyla modellenmistir. LandInfra
KonumsalBirim’lerin bir-boyutlu, 2B ve 3B geometrik temsillere olanak
vermektedir. KonumsalBirim, IrtifakHakki (Easement) ve AraziParseli (LandParcel)

geometrilerini tanimlamaktadir (0OGC, 2016).

AraziParseli; parsel alani (parcelArea), gliincel arazi kullanimi (currentLandUse) ve
planlanan arazi kullanimi (plannedLandUse) gibi Oznitelikleri igcermektedir.
AraziBéliimii; AraziUzerindekiHak (InterestInLand), TasinmazBirimi (PropertyUnit)
ve IrtifakHakki (Easement) smiflaryla ozellestirilmistir. TasinmazBirimi o6zel
miilkiyete konu birimleri temsil ederken; irtifakHakki, AraziParseli {izerinde
kurulan irtifak haklarini (6r. gecis hakki) eder. TasinmazBirimi, AdiMiilkiyetBirimi
(LandPropertyUnit) ve KatMiilkiyetiBirimi (CondominiumUnit) simiflarinda
detaylandirilmistir. AdiMiilkiyetBirimi bir veya daha fazla AraziParseli'nden olusan
miilkiyet birimini temsil ederken; KatMiilkiyetiBirimi kat miilkiyeti birimlerini

temsil etmektedir. UstHakkiNesnesi (SuperficieObject), parsel maliki haricindeki bir
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kisiye ait bir bina veya boru, kablo, tlinel gibi bir tesisi temsil eder. Beyan
(Statement) smifi, AraziUzerindekiHak'larin kurulmasina iliskin dokiimanlar
kapsar. DetayTipi (Feature) smifi, ISO 19109 - Uygulama Semas! icin Kurallar
standartinda icerilen sinif, gercek diinya fenomenlerinin soyutlanmasi olarak

tanimlanmaktadir.

AnyFeature

«FeatureTypen
LandInfra::Feature

«FeatureTypes
LandDivision

Document

wFeaturaTypes
Statement

«FeatureTypes
InterestinLand

i

«FeatureTypen
SuperficieObject

«FeatureTypen
PropertyUnit wFeatureTypen
ﬁ‘) Easement
wFeatureTypes «FeatureTypen
LandPropertyUnit Condominium::
CondominiumUnit
«FeatureTypes
LandParcel
aFeatureTypen SpatialUnit

Administrative Division ‘

Sekil 2.6 OGC LandInfra/InfraGML standardinin arazi boliimii paketi (OGC, 2016)

LandInfra, KatMiilkiyetiBirimi simnifininin niteliklerini baska bir pakette
detaylandirmistir. Bu paketteki tanimlamalara gore KatMiilkiyetiBirimi; temel
bagimsiz boliim, eklenti, ortak alanlar ve bunlarin kat alanlarini (floorArea) igeren
BinaBolim (BuildingPart) sinifiyla iliskilidir. BinaBoliim’lerinin geometrileri
KonumsalBirim araciligiyla belirlenmekte ve BinaBoliim'leri birleserek

KatMiilkiyetiBinasi'n1 (CondominiumBuilding) olusturmaktadir (OGC, 2016).

LandInfra; arazi ve arazi Uzerindeki haklar1 tanimlayip modelledigi icin LA ve

dolayisiyla degerleme ile iligkilidir. LandInfra, degerleme uygulamalarinda oldukg¢a
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onemli olan adi miilkiyet ve kat miilkiyetini acikca modelleyen ilk standart olmasi
acisindan 6nemlidir. Ancak, LADM’ye benzer sekilde degerlemede ihtiya¢ duyulan
tasinmazlarin fiziksel ve ¢evresel niteliklerine iliskin yeterli diizeyde tanimlama

icermemektedir.
2.3.3.3 INSPIRE Veri Temalar

Avrupa Birligi'nde cografi veri altyapisi olusturulmasini amaglayan INSPIRE
direktifi, Avrupa Parlamentosunun 2007 /2/EC sayili karari ile yiirtirlige girmistir.
Direktif, konumsal verinin wulusal ve Avrupa diizeyinde paylasiminin
etkinlestirilmesini hedeflemektedir. INSPIRE, tilkelerin konumsal veri altyapilarinin
birbirleriyle uyumlu olmasi icin veri tanimlamalari, metaveri, konumsal veri
servisleri, veri ve servis paylasimi, izleme ve raporlamaya yoénelik uygulama
kurallar1 sunmaktadir. Konumsal veri yonetimi kapsaminda gerekli oldugu
belirlenen 34 veri temasi belirlenmis ve bu temalar i¢cin veri modelleri tiretilmistir

(INSPIRE, 2020).

INSPIRE kapsaminda degerlemeye iliskin herhangi bir ¢alisma yapilmamistir, fakat
degerleme ile dolayh ilgili INSPIRE veri temalar1 bulunmaktadir. INSPIRE kadastral
parsel, bina ve arazi kullanimi veri tanimlamalari, degerleme uygulamalarinda

ihtiya¢ duyulan verilerin bir béliimiinii kapsamaktadir.

INSPIRE Kadastral Parsel veri tanimlamasi, kadastral verilerinin cografi boyutuna
odaklanmaktadir. Bu tema, LADM ile uyumlu gelistirilmistir, ancak LADM’ye gore
kisithdir. Ornegin, INSPIRE Kadastral Parsel veri temasi 3B parsel temsiline imkan
vermemektedir. Tasinmazlarin hukuki durumlarina (miilkiyet verileri) iliskin

veriler bu veri temasinin kapsami disinda tutulmustur.

Sekil 2.7°de INSPIRE Kadastral Parsel veri tanimlamasinin temel siniflar1 ve bunlar
arasindaki iligkiler gosterilmistir. Bu temanin ana sinifi olarak belirlenen
KadastralParsel (CadastralParcel), kadastral siciller tarafindan kaydedilen, bir
geometriye sahip miilkiyete konu alanlar1 temsil etmektedir. KadastralSinir
(CadastralBoundary), kadastral parsellerini olusturan sinir1 gostermektedir.
KadastralBolge (CadastralZoning), ulusal cografyay: kadastro parsellerine ayirmak

icin kullanilan ara alanlann (6r. ilge, bolge, ada vb.) temsil eder.
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TemelTasinmazBirimi (BasicPropertyUnit), bir veya daha fazla parselin birleserek

olusan, tapu sicilinin temel kayit birimini ifade etmektedir (INSPIRE, 2014).

Degerleme uygulamalarinda bina ve bina bdliimlerinin fiziksel niteliklerine
gereksinim duyulur. INSPIRE Bina veri spesifikasyonu, binalarin 2B ve 3B temsiline
olanak vermesinin yaninda fiziksel ozellikleri hakkinda da detaylh bilgiler
saglamaktadir. Bu veri temasi farkli detay dizeylerinde uygulama semalari
icermektedir. TemelBina (BuildingsBase) semasinda tanimlanan ve diger tim
semalarda da kullanilan SoyutYap:1 (AbstractConstruction) sinifinda, yapim tarihi
(dateOfConstruction), yenilemeTarihi (dateOfRenovation), ylikseklik (elevation) gibi
yap1 nitelikleri yer alirken; SoyutBina (AbstractBuilding) sinifinda, kullanimTiirt
(currentUse), konutSayisi (numberOfDwellings), birimSayis1
(numberOfBuildingUnits), zeminUstiiKatSayis1 (numberOfFloorsAboveGround) gibi
nitelikler yer almaktadir. Binalara iliskin daha detayli tanmimlamalar
GenisletilmisTemelBina (BuildingsExtendedBase) semasi ile yapilmistir. Bu semanin

BinaBilgi  (BuildingInfo) sinifinda, yapiMalzemesi (materialOfStructure),

cepheMalzemesi (materialOfFacade) ve yerAltindakiKatSayisi
(numberOfFloorsBelowGround) niteliklerini; BinaVeBinaBirimiBilgi
(BuildingAndBuildingUnitlnfo) sinifinda ise enerjiPerformansi
(energyPerformance), 1sitmaSistemi (heatingSystem), 1sitmaKaynagi

(heatingSource), resmiAlan (officialArea) ve altyapi baglantilari (elektrik baglantisi,
gaz baglantisi, vd.) gibi nitelikleri icermektedir. Bina boéliimlerinin kullanimTiirleri
(currentUse) ise SoyutBinaBirimi (AbstractBuildingUnit) sinifinda tanimlanmistir.
INSPIRE Bina veri temasinda tanimlanan soyut sinflar1 uygulama semalarinda
gerceklestirmek icin Bina (Building), BinaBolimii (BuildingPart) ve BinaBirimi
(BuildingUnit) siniflarini olusturulmustur (INPIRE, 2013a).

Degerleme kapsaminda INSPIRE Bina veri tanimlamasinda modellenen bir diger
onemli detay ise BinaVeBinaBirimiBilgi sinifinin resmiDeger (officialValue)
Ozniteligidir. INSPIRE bu 06znitelik yardimiyla bina veya bina birimlerinin
degerlerinin bina veri temasinda dogrudan temsil edilebilecegini veya deger
bilgilerinin yonetildigi sisteme bir baglanti saglanabilecegini belirtmistir (INPIRE,

2013a). Burada onerilen ilk yaklasimin degerleme veri yonetimi i¢cin uygun olmadigi
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ifade edilmelidir. INSPIRE Bina veri tanimlamasi sadece bina ve bina birimlerinin
geometrik ve fiziksel karakterleri hakkinda bilgiler sunmakta, miilkiyet haklarina
iliskin herhangi bir bilgi icermemektedir. Oysa degerleme veri yonetim sistemi,
tasinmazlarin hukuki 6zelliklerini icermeli veya bu 6zellikleri iceren bir sistemle
iligkili olmahdir (IAAO, 2014). Dolayisiyla deger verilerini yonetmek icin 6zel
gelistirilmis veri yonetim sistemine baglanti saglamanin daha uygun oldugu

belirtilmelidir.

«featureType»
BasicPropertyUnit

«featureType» «featureType»
CadastralParcel A CadastralZoning

‘ «featureType» ’

CadastralBoundary

Sekil 2.7 INSPIRE kadastral parsel veri modelinin ana siniflari ve iliskileri
(INSPIRE, 2014)

Degerleme uygulamalarina veri saglayabilecek bir diger model INSPIRE Arazi
Kullanimi veri tanimlamasidir. Bu tanimlama, arazinin mevcut ve planlanan arazi
kullanimina (6r. konut, endiistri, ticaret, tarim, orman, vb.) iliskin verileri
kapsamaktadir. Bu veri temasinin INSPIRE Kadastral Parsel veri temasiyla iliskisi,
kadastral parsellerin arazi kullanimlarinin tanimlanmasini olanakh kilmaktadir

(INSPIRE, 2013b).

Bunlarin yaninda, 6zel alanlarla ilgili (6r. icme suyu havzalari, nehir havzasi
bolgeleri, vd.) ilgili geometrik ve hukuki wverileri iceren INSPIRE Alan
Yonetimi/Kisitlama/Diizenleme Bolgeleri ve Raporlama Birimlerine iliskin veri
tanimlamas1 (INSPIRE, 2013c) ile yilikseklik modelleri ve topografya hakkinda
veriler iceren INSPIRE Yiikseklik veri tanimlamasinin (INSPIRE, 2014d) degerleme

uygulamalarina yararli olabilecegi ifade edilmelidir.
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2.3.3.4 OGC CityGML

CityGML, 2008 yilinda OGC tarafindan kabul edilen 3B kent nesnelerinin temsili,
degisimi ve gorsellestirilmesini saglayan bir veri modeli ve GML uygulama
semasidir. CityGML, kent nesnelerinin (or. bina, arazi kullanimi, topografya, kent
mobilyasi, ulasim, tiinel, bitki ortiisii, su kiitlesi, vd.) 2B ve 3B geometrileri,
topolojileri, anlamsal agiklamalar1 ve gorsellestirmeleriyle ilgili bir model
sunmaktadir. Bu modelden tiiretilen uygulama semasi, 3B kentsel verilerinin
saklanmasi, degisimi ve gorsellestirmesine olanak saglayan bir yap1 saglamaktadir
(OGC, 2012). CityGML kent nesnelerine iliskin sundugu onii¢ farkli veri temasinin
yaninda, modeldeki verileri kullanarak modelin genisletilmesine imkan
saglamaktadir. Baska bir deyisle, CityGML ADE o6zelligi ile modiiler yapidadir ve bu
ozellik 3B kent nesnelerini uygulamalarinda kullanan alanlarin, temel CityGML
modelini genisletilmesine olanak tanir (Kolbe, 2009; Van den Brink, Stoter, ve

Zlatanova, 2013).

CityGML, tasinmaz degerleme siirec¢lerinin yonetilmesine iliskin herhangi bir bilgi
icermemektedir. Ancak degerleme siire¢lerinde ihtiya¢ duyulan birtakim veriler
CityGML’de tanimlanmistir. CityGML SoyutBina (_AbstractBuilding) sinifi, insaatYili
(vearOfConstruction), kullanimTiirii (usage), zeminUstiiKat (storeysAboveGround),
zeminAltiKat (storeysBelowGround) 6zniteliklerini icermektedir. SoyutBina sinifinin
uygulama semalarinda temsil edilmesi icin, Bina (Building) ve BinaBoélimi
(BuildingPart) alt siniflar1 olusturulmustur. CityGML ayrica Bina disindaki yapilari
(or. balkon, merdiven, vd.) temsil etmek i¢in Bina Donatis1 (BuildinglInstallation),
bina icindeki alanlar1 (6r. konut, ticari) gésteren Oda (Room) sinifi bulunmaktadir

(0GC, 2012).

CityGML'in icerdigi diger temalar da degerleme siireclerine bilgi saglayabilir. Belirli
bir arazi kullanmimina ayrilmis arazi ve arazi ortiisi hakkinda bilgiler sunan
AraziKullanimi (LandUse) sinifi ve araziye iliskin topografik bilgiler iceren
Topografya (ReliefFeature) siifi degerleme uygulamalarinda ihtiya¢ duyulan bazi
verileri icermektedir. Bunlarin yaninda, CityGML ADE o6zelligi kullanilarak
gelistirilen bazi modiiller, degerleme uygulamalarina veri saglayabilir. Binalarin

hangi altyapilara erisimi oldugu Altyap1 Ag1 ADE (UtilityNetworkADE) modiili ile
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belirlenebilir (Kutzner, Hijazi ve Kolbe, 2018). Binalarda enerji verimliligi, Enerji
ADE (EnergyADE) ile belirlenebilmektedir (Agugiaro, Benner, Cipriano, ve Nouvel,
2018). CityGML yol aglarimi da icerdiginden, binalarin belirli noktalara (6rn. kent
merkezi, ana yol, toplu tasima, vd.) olan uzakliklarinin hesaplanmasina imkan tanir.
Son olarak, emlak vergisi ve bu amagla yapilan degerleme islemlerine iliskin veriler
CityGML Emlak Vergisi ADE (ImmovablePropertyTaxationADE) (Cagdas, 2013) ile

temsil edilebilir.

CityGML 3.0 versiyonun yayimlanmasina yonelik ¢alismalar 2015 yilinda baslamus,
ancak heniiz tamamlanmamstir. CityGML’in yeni versiyonunda LA’'ya iligkin
tanimlamalarin da yer almasi beklemekteydi, ancak bu versiyonla ilgili yayimlanan
glincel calismalarda (Kutzner vd., 2020), LA'nin CityGML 3.0 kapsami disinda
birakildig1 anlasilmistir. Baska bir deyisle CityGML 3.0 versiyonunda parsel,

miilkiyet, deger gibi LA bilesenlerine iliskin herhangi bir tanimlama sunulmamistir.
2.3.3.5 1S0 16739:2013 IFC BIM

ISO 16739:2013 IFC BIM, yap1 liretim siirecinin tiim asamalarini modellemek ve
yonetmek icin buildingSMART tarafindan gelistirilerek bir ISO standardina
doniismistiir (ISO, 2018). Standardin amaci, mimarlik ve mithendislik sektériinde
tiretilen zengin BIM’lerin birlikte ¢alisabilirligine olanak saglamaktir (ISO, 2018).
Binalar ve yapilar hakkinda kapsamli konumsal ve anlamsal bilgiler iceren ISO
16739:2013 standardi, 3B geometrik bilgilerin kaydedilmesi ve yonetilmesi i¢in
uygulama semalar1 da icermektedir (ISO, 2018). Yapilarla ilgili fiziksel (6r. kat alani,
yas, kullanim tiirdi, yap1 malzemesi, yap1 kalitesi, enerji verimliligi, vd.) ve geometrik
(or. 3B bina ve bina bdliimleri) bilgilerin hemen hepsini kapsayan IFC BIM veri
modeli LA'ya iliskin herhangi bir tanimlama icermemektedir. Baska bir deyisle
degerlemede ihtiya¢ duyulan hukuki nesneler (6r. parsel) ve bunlara iliskin yasal
veriler ile tasinmazlarin deger ve arazi kullanimina iliskin tanimlamalar, IFC BIM

modelinde yer almamaktadir.
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3

TASINMAZ DEGERLEMESI iCiN VERI MODELI
TASARIMI

Bu boéliimde, LA'nin deger boyutuna yonelik uluslararasi dlgekte bir veri modeli
gelistirilecektir. izlenecek metodoloji Béliim 3.1’de detaylandirilacaktir. Ardindan
veri modelini gelistirmek icin yapilan 6n calismalar anlatilacaktir. Bolum 3.2°de,
degerleme ile ilgili kavram ve terimlerin tanimlarini ve bunlar arasindaki semantik
iliskileri iceren bir degerleme kavramlar dizini (thesaurus) olusturulacaktir. Bolim
3.3'te, degerleme sistemlerine iliskin uluslararasi uygulamalar belirlemek amaciyla
FIG biinyesinde yiiriitiilmiis olan anket ¢calismasinin sonuglari, literatiir analizleriyle
desteklenerek irdelenecektir. Boliim 3.4’te LA kapsaminda tasinmaz degerleme veri
modeli gelistirmek icin temel alinabilecek tematik konumsal standartlara iliskin bir
inceleme sunulacaktir. Boliim 3.5’te, 6nceki asamalarda edinilen bulgular esas
alinarak gelistirilen veri modeli hakkinda detayl bilgiler verilecektir. Bolim 3.6’da,
degere etki eden bazi cevresel faktorlerin 3B verisetleri ve cografi analizlerle
tliiretilmesine iliskin yaklasimlar incelenecek, bu kapsamda manzara faktoriine
iliskin verilerin tiiretilmesine olanak verecek bir uygulama yapilacak ve cevresel

faktorler icin degerleme veri modeli profilleri gelistirilecektir.
3.1 Arastirma Metodolojisi

Degerleme veri modeli, Peffers, Tuunanen, Rothenberger, ve Chatterjee (2008)
tarafindan Onerilen, bilgi yonetim sistemleri olusturmaya yonelik kurallar ve
prosediirler iceren tasarim metodolojisi (design research methodology) kullanilarak

gelistirilecektir.

Peffers vd. (2008) tarafindan onerilen metodoloji alti adimdan olusur: (a)
Problemin ve arastirma motivasyonunun tanimlanmasi, (b) C6ziim i¢in hedeflerin
belirlenmesi, (c) Tasarim ve gelistirme, (d) Ispat - test (gercek verilerle prototip

gelistirme), (e) Degerlendirme (f) Iletisim ve sonuglarin yayimlanmas .
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Degerleme siireglerinde ihtiya¢ duyulan ve liretilen tiim verilerin kaydedilmesine
olanak saglayacak, uluslararasi olcekte biitiincil bir degerleme veri yonetim
modelinin eksikligi bu calismada ¢6ziime ulastirilmasi1 hedeflenen problemdir.
Metolojinin ilk iki adimi olan problem tanimive problemin g¢6ziimiine yonelik

hedefler B6lim 1.1‘de sunulmustur.

Peffers vd. (2008)’in lg¢lincii asamasinda ‘yapl’’ veya ‘“Uriin’ (artefact) tasarimi
yapilir. Yap1 tasarimi, kavramlar veya modellerle yapilabilir (Cagdas ve Stubkjeer,
2011). Bu tez calismasinda tasarlanmasi hedeflenen yapi, degerleme ile iligkili
kavram ve terimler ile bunlar arasindaki iliskileri ortaya koyan bir model olarak
belirlenmistir. Model tasariminin ilk asamasinda bir gereksinim analizi yapilacaktir.
Gereksinim analizi dort asamadan olusur: (a) Degerleme ile iliskili temel
kavramlarin belirlenmesi i¢in uluslararasi degerleme standartlarinin incelenmesi,
(b) Ulkelerin degerleme sistemlerinin tammlanmasi icin literatiir arastirmasi ve
anket calismasi, (c) Uluslararasi tematik cografi veri standartlardan yararlanmak
icin karsilastirmali analiz ve (d) Uluslararas1 olcekte degerleme veri modeli
gelistirilmesidir. Gereksinim analizinin asamalari, bu asamalarda kullanilacak

yontemler ve elde edilecek sonuclar Sekil 3.1’de gosterilmistir.

Asama 1: Tasinmaz degerlemeye iliskin kavramlarin belirlenmesi
Yontem: Degerleme standartlarinda kullanilan kavramlarin semantik
analizi

Cikti: Taginmaz degerlemesi icin bir bilgi organizasyon sistemi

(thesaurus) olusturulmasi .
Agsama 4: Taginmaz degerleme

veri modelinin gelistirilmesi

Yéntem: Analizlerden elde
edilen sonuglar temel alinarak
veri modellemesi

Asama 2: Ulke uygulamalarinin belirlenmesi
Yontem: Ankete dayali tlke analizleri
Ciktr: Ulkelerin tasinmaz degerleme sistemlerinde kullanilan ve tretilen

verilerin ve yontemlerin belirlenmesi
¥ Gikti: Kavramsal, uluslararasi

bir tasinmaz degerleme veri
modeli

Asama 3: Tematik konumsal veri standartlarin incelenmesi

Yontem: Tematik konumsal veri standartlarinin kargilastirmali analizi
Cikti: Tasinmaz degerleme veri modeli igin temel alinacak ve
yararlanilacak tematik konumsal standartlarin belirlenmesi

Sekil 3.1 Tasinmaz degerleme veri modeli gelistirmesi yonelik yapilacak analizler

Tasarim metodolojisinin dordiincii adimi, tasarlanan modelin problemi nasil

¢6zdligiinln ispatlanmasidir. Tasarlanan modeli temel alarak yapilan bir vaka
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calismasi veya gelistirilen bir prototip kanit olarak sunulabilir. Besinci asama, ispat-
test amaciyla yapilan uygulamanin cesitli analizlerle degerlendirilmesini 6ngortir..
Gelistirilen bir prototipin sorgularla sinanmasi bir degerlendirme yontemidir.
Altinci ve son asamada ise arastirma sonucunda elde edilen yeni bilgilerin, tez veya
makalelei araciligiyla, yayilmasi ve ilgilerle paylasilmasini 6nerir (Peffers vd., 2008).
Bu metodolojideki son ti¢ adimin gerceklestirilmesine iliskin ¢alismalar Boliim 4’te

anlatilacaktir.
3.2 Tasinmaz Degerleme Kavramlar Dizini

Bu béliimde, veri modelini gelistirmek icin esas alinacak bir degerleme kavramlar
dizini (thesaurus) gelistirilecektir. Kavramlar dizininin, degerleme alanina iliskin
kavram ve terimlerin semantik yapisini tanimlamasi hedeflenmistir. Ardindan,
belirlenen kavramlar ve terimler Diinya Capinda Ag Konsorsiyumu (World Wide
Web Consortium - W3C) tarafindan gelistirilen Basit Bilgi Organizasyon Sistemi

(Simple Knowledge Organization System — SKOS) formatiyla temsil edilecektir.
3.2.1 Bilgi Organizasyon Sistemleri

Bilgi Organizasyon Sistemleri (Knowledge Organization Systems - KOS), bilgi
yapilarinin organizasyonunu saglayan araclari ifade eden genel bir terimdir (Zeng,
2004). KOS tabiri, bilgiyi organize etmek ve bilgi yonetimini tesvik etmek icin
kullanilan her tiir semay1 kapsar. KOS araglari (a) terim listeleri, (b) siniflandirmalar

ve kategoriler ile (c) iliski listeleri gibi li¢ genel grupta toplanabilir (Hodge, 2000).

Terim listeleri grubu; terim listeleri (glossaries), sozlikler (dictionaries) ve yer
adlarn dizinlerinden (gazetteers) olusur. Terim listeleri ve sozlikler, terimleri
tanimlariyla birlikte sunmaktadir. Sozliikler, kapsam acisindan terim listelerinden
daha geneldir ve bir kelimenin kékeni, varyantlari ve terimin farkl disiplinlerdeki
anlamlar1 hakkinda bilgiler saglayabilir (Miguel, 2009). Yer adlar dizini ise, yer

adlarina iligkin bilgiler sunan bir listedir.

ikinci grup KOS araglar taksonomiler, kavramlar dizinleri ve ontolojileri icerir
(Hodge, 2000). Taksonomiler terimlerin hiyerarsik yapisi hakkinda bilgiler
sundugundan, terim listelerinden daha ayrintili anlamsal yapilarn temsil

edebilmektedir. Her bir terimin bir veya birden fazla hiyerarsik yapiya ait oldugu
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kontrollii sozliikler taksonomi olarak adlandirilmaktadir (ANSI/NISO, 2005).
Kavramlar dizini, terimler arasindaki iligkilerin a¢ik hale getirilmesi i¢in formel
olarak diizenlenmis bir terim kiimesidir. Kavramlar dizininde hiyerarsik (alt-iist),
esdeger (esanlamli) ve birliktelik iliskileri bulunabilir (Hodge, 2000; Clarke ve Zeng,
2012). Ontoloji ise; terimler arasindaki kompleks iliskilerin agik¢a belirlenebildigi
bir yapidir. Ontoloji, belirli bir alana iliskin terimler arasindaki tiim iliskilerin temsil

edildigi bir bilgi modeli olarak da ifade edilebilir (Gruber, 1993).

KOS yapilarindan en ayrintili tanimlamalari ontolojiler saglar; ¢iinkii bir ontoloji bir
kavramin hem ne ifade ettigini hem de ne ifade etmedigini tanimlar. Bagka bir
deyisle, ontolojiler terim tanimlarina belirli kisitlamalar koyarak, terimlerin farkl
yorumlanmasini onler (Schwarz, Kouwenhoven, Dignum ve van Ossenbruggen,
2005). Ancak, ontoloji gelistirme siireci zahmetli ve karisik bir stirectir. Belirli bir
alana iliskin bir ontoloji gelistirilirken diger ontolojilerden yararlanilmasi gerekliligi
ve terimler arasindaki tim iliskileri temsil etmenin giicliigli; ontoloji gelistirme
surecini maliyetli ve karisik hale getirir. Diger taraftan, bir kavramlar dizini gérece
diisiik diizeyde anlamsal bilgiler sunmasina karsin, gelistirilmesi gorece kolay ve
diisiik maliyetlidir (Miguel, 2009). Kavramlar dizinleri, esasen ontolojilerin temel

yap1 tasi olarak goriiliir (Ma, Carranza, Wu, van Der Meer, ve Liu, 2011).

Tasinmaz degerlemesi kavramlar dizini Amerika Ulusal Standartlar Enstitiisi
(American National Standards Institute - ANSI) Ulusal Bilgi Standartlari
Organizasyonu (National Information Standards Organization - NISO) tarafindan
cikarilan ANSI/NISO Z.39.19-2005 standardinda o©nerilen yodnteme gore
gelistirilmistir. Buna gore kavramlar dizini olusturma ¢alismasi (i) terim se¢imi, (ii)

amlamsal iliskilerin belirlenmesi asamalarinda olusur.

ANSI/NISO Z39.19-2005'e gore aday terimler komite yontemi, amprik yontem veya
bu yontemlerin bir kombinasyonu ile segilebilir. Komite yonteminde, alan uzmanlari
aday terimlerin bir listesini hazirlar ve terimler aralarindaki iliskileri belirtir.
Amprik yontemde ise terimler belgelerden ya insanlar tarafindan manuel ya da
yazilimlar aracilifiyla otomatik olarak belirlenir. Aday terimler, standartlastiriimis
kaynaklardan (orn. sozlik, kavramlar dizini, standart) ve standartlastirilmamis

kaynaklardan (or. literatiir) tiiretilebilir (Soergel, 1974; Schneider, 2004).
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ANSI/NISO Z39.19-2005, kontrollii sozltiklerde kullanilan tg tiir iliski tanimlar: (a)
Hiyerarsi, (b) Esdegerlik ve (c) Birliktelik. Bir kavramlar dizininde bu iliskilerin
tlimt olabilir. Hiyerarsik iligkiler genel terim (broader term) ve 6zel terim (narrower
term) arasindaki iligkilerdir. Bir iist sinif ve onun tiyeleri arasindaki genelleyici
iliskiler (generic relationships), genel bir bir nesne ile bunun 6rnek durumlari
arasindaki ornek durum iliskisi (instance relationship) ve bir terimin taniminin
baska bir terimin tanimini kapsadig1 parc¢a-biitiin iliskisi (whole-part relationship)
hiyerarsik iliskilere 6rnektir. Esdegerlik (equivalence) iliskisi, iki veya daha fazla
terimin ayn1 kavrama atifta bulundugu iliskilerdir. Esanlamli, yakin esanlamli,
sozciik varyantlar1 ve ¢apraz referanslar esdegerlik iliskileri ile temsil edilebilir.
Birliktelik (association) iliskisi ise; hiyerarsik ve esdeger olmayan terimler
arasindaki iliskileri temsil etmek icin kullanilir. Bu iliskide terimler arasinda

anlamsal baglantilar kurulur. Birliktelik iliskisine iyi bir 6rnek simetri baglantisidir

(ANSI/NISO, 2005).

ANSI/NISO Z39.19-2005'e gore kavramlar dizini olusturmanin son asamasi, segilen
kavramlar ve bunlar arasinda tanimlanan iliskilerin temsilidir. Bu temsil i¢in formel
bir yapiya ihtiya¢ duyulmaktadir. Bu calismada, bu temsil SKOS kullanilarak
yapilacaktir.

SKOS kavramlar dizini, taksonomiler ve benzeri diger KOS’larin temel yapisini ve
icerigini ifade etmek i¢in gelistirilmis bir veri modelidir. SKOS, Kaynak Tanimlama
Catkisi'nin (Resource Description Framework - RDF) bir uygulamasi oldugundan,
KOS'larin makineler tarafindan okunmasini ve Web araciligiyla iliskilendirilmesine

olanak tanir (W3C, 2009a; 2009b).

SKOS veri modeli ile ilgili W3C (2009a; 2009b) tarafindan yapilan tanimlamalar
asagidaki sekilde 6zetlenebilir: SKOS veri modeli, bir KOS'un 6gelerini kavram
olarak temsil eder ve kavramlarin cesitli etiketler (label) ve notlarla (notes)
zenginlestirilmesine olanak tanir. Bir SKOS kavrami (skos:Concept), SKOS veri
modelinin temel 6gesidir. Kavramlar, diisiince birimlerini, anlamlari1 veya nesne ve
olaylar1 temsil eder. Bir SKOS kavram semasi (skos:ConceptScheme), bir veya daha
fazla SKOS kavraminin bir araya gelmesiyle olusur. SKOS kavram semalar: ve

kavramlari, Uniform Kaynak Tanimlayic1 (Uniform Resource Identifier - URI) ile
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tanimlanir. Boylece SKOS tanimlamalar1 Web'in bir parcasi haline gelir ve herkesin

bu kaynaklara erismesi saglanir.

SKOS kavramlari, dogal bir dilde sinirsiz sayida sozciik ve ifadeyle etiketlenebilir.
SKOS’da kavramlara tercih edilen terim (skos:prefLabel), alternatif terim
(skos:altLabel) ve gizli terim (skos:hiddenLabel) eklenebilir. Tercih edilen terim bir
kavrama tercih edilen bir s6zclik atamak i¢in kullanilirken; alternatif terim tercih
edilen terimin alternatifleri (6r. esanlanlamli) i¢in kullanilir. Gizli terim ise, 6rnegin,

yanlis yazilmis kavramlara erisim saglamak icin kullanilabilmektedir.

SKOS kavramlari, amlamsal iliskilerle diger SKOS kavramlariyla iligkilendirilebilir.
SKOS veri modeli temel olarak iki sematik iligki sunar: Hiyerarsik ve birliktelik
(association). iki kavram arasindaki hiyerarsik iliski, bir kavramin digerinden daha
genel (skos:broader) veya daha 6zel (skos:narrower) oldugunu gosterir. Bu iki
ozellik (skos:broader ve skos:narrower) birbirinin tersi hiyerarsiyi temsil etmek i¢in
kullanilir. Iki kavram arasindaki birliktelik baglantisi, iki kavramin dogas1 geregi
iliskili oldugunu, ancak birinin digerinden hicbir sekilde daha genel veya 6zel bir
anlama gelmedigini gosterir. SKOS kavramlar ile ilgili bilgi saglamak i¢in SKOS
notlar1 kullanilir. Bunlardan tanim (skos:definition) bir kavramin anlamini; 6érnek
(skos:example) bir kavramin kullanimini, tarih notu (skos:historyNote) bir kavramin

anlamindaki veya bicimindeki degisikliklere iliskin bilgileri gosterir.

SKOS kavramlari, farkli kavram semalarinda diger SKOS kavramlariyla
eslestirilebilir. Bunun i¢cin SKOS veri modelineki genis eslesme (skos:broadMatch),
dar eslesme (skos:narrowMatch) veya baglantisal eslesme (skos:relatedMatch)
ozelligi kullanilir. Anlamsal agidan yeterince benzer olan iki kavrami birbirine
baglamak icin yakin eslesme (skos:closeMatch) tercih edilirken, iki kavram tam

olarak eslesiyorsa tam eslesme (skos:exactMatch) kullanilir.
3.2.2 Tasinmaz Degerleme icin Bir Kavramlar Dizini

ANSI/NISO Z39.19-2005'te belirlenen metodolojiye gore dncelikle aday terimlerin
nasil secilecegi belirlenmelidir. Bu calismada, aday terimler komite yontemi ve

amprik yontemin bir kombinasyonu ile secilmistir. Amprik yontem, aday terimlerin
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kaynaklardan elle (manuel) secilmesini silirecini de igerir. Aday terimler, asagida

belirtilen uluslararasi degerleme standartlarindan sec¢ilmigtir:

e Oran Calismalar Uzerine Standart (Standard on Ratio Studies) (1AAO, 2013)

e Kiime Degerlemesi Uzerine Standart (Standard on Mass Appraisal of Real
Property) (1AAO, 2017)

e Otomatik Degerleme Modelleri Uzerine Standart (Standard on Automated
Valuation Models) (1AAO, 2018a)

e Avrupa Degerleme Standartlar1 (European Valuation Standards) (TEGoVA,
2016)

e Uluslarasi Degerleme Standartlar1 (International Valuation Standard) (IVSC,

2016)

Kavramlar dizinini gelistirmek icin o©ncelikle bu standartlarda kullanilan
kavramlarin dilbilimsel analizi yapilmistir. Yukarida adi gegen uluslararasi
standartlarinin ana metinlerinden ve sozliklerinden, degerleme stireglerine iliskin
temel terimler ve kavramlar elde edilmistir. Bu asamada toplam 522 terim ortaya
cikarilmistir. Manuel olarak derlenen terimler listesinde tekrarlayan terimler, ayni
anlama gelen fakat farkli yazilan terimler ile ¢ogul ve kisaltma olarak yazilan
terimler bir dilbilimsel bir analiz ile belirlnmistir (bkz. Schneider, 2004). Yapilan
elemelerden sonra geriye 139 terim kalmistir. Bu 139 terim arasindaki anlamsal
iligkiler (or. hiyerarsi, esdegerlik ve birliktelik) 6nceki boliimde a¢iklanan ilkelere

uygun olarak tanimlanmis ve gelistirilen dizin SKOS veri modeli ile temsil edilmistir.

Degerleme kavramlar dizininde, Tasinmaz degerleme (Immovable property
valuation) en Ust diizey kavram olarak sec¢ilmistir. Bu kavram, Degerleme uzmani
(Valuer), Deger (Value), Degerleme kayitlar1 (Valuation record), Degerleme islemi
(Valuation activity) ve Degerleme Nesnesi (Valuation object) kavramlarini
kapsamaktadir (bkz. Sekil 3.2). Tablo 3.1'de Tasinmaz degerleme ile bu kavramin alt
hiyerarsisindeki kavramlarin SKOS formatinda yapilandirilmis bir ifadesi
gorilmektedir. Gelistirilen dizindeki kavramlar, bu kavramlara iliskin terimler,
kavramlarin uluslararasi standartlardan derlenen tanimlar1 ile kavramlar

arasindaki iliskiler SKOS formatinda EK-A’da sunulmustur.
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Assessor
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Valuation record Appraiser

.

Immovable property valuation
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S Valuation activity
~
~
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~ «altemative label
~

RN Valuation object

N

Real estate appraisal

Sekil 3.2 Tasinmaz degerlemesi kavramlar dizini - degerleme uzmani (valuer)
kavrami

Degerleme uzmani (Valuer) kavramu ile iliskili kavramlar $ekil 3.2’de gosterilmistir.
Tasinmaz degerleme islemini icra eden ve kamu veya 6zel kurulus bilinyesinde
calisan kisileri temsil eden Degerleme uzmani (Valuer veya Appraiser) kavrami, dort
farkli degerleme uzmani kavramimi (Qualified valuer, External valuer, Internal
valuer, Assessor) kapsamaktadir. Vergilendirme, kamulastirma, arazi kullanimi,
planlama, finansman, yatirim analizi ve sigorta gibi cesitli kamu ve 6zel amaclar icin

tasinmazlarin degerini kestirmek, Degerleme uzman'’larinin ana goérevidir.

Tablo 3.1 Tasinmaz degerleme kavrami ve bu kavramin iist diizey terimlerle
iliskisinin SKOS formatinda temsili

<skos:Concept rdf:about="http://cadastralvocabulary.org/IPVT/ImmovablePropertyValuation">

<skos:preflLabel>ImmovablePropertyValuation</skos:prefLabel>

<skos:altLabel>RealEstateAppraisal</skos:prefLabel>

<skos:definition> (1) The process of establishing the value of an asset or liability; OR

(2) The amount representing an opinion or estimate of value (Source: International Valuation

</skos:Concept>

Standards

Counsil, 2016).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://cadastralvocabulary.org/IPVT"/>

<skos:narrower rdf:resource="http://cadastralvocabulary.org/IPVT/Valuer"/>
<skos:narrower rdf:resource="http://cadastralvocabulary.org/IPVT/Value"/>
<skos:narrower rdf:resource="http://cadastralvocabulary.org/IPVT/ValuationObject"/>
<skos:narrower rdf:resource="http://cadastralvocabulary.org/IPVT/ValuationActivity"/>
<skos:narrower rdf:resource="http://cadastralvocabulary.org/IPVT/ValuationRecord"/>
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Degerleme nesnesi ile iliskili kavramlar Sekil 3.4’te gosterilmistir. Degerleme
Nesnesi bir veya daha fazla Parsel (Parcel) ve Parsel lizerine insa edilmis Yapr'lari
(Construction) da igeren Tasinmaz’lar1 (Immovable property veya Real estate) temsil
eder. Yap1 kavraminin alt terimleri; Bina (Building), Bina bolimii (Building part) ve

Diger yapilar (Other construction) olarak belirlenmistir.

Acquisition value
Alternative use value
Appraised value
Assessed value
Fair value
Hope value - ----- alternative label Future value
Insurable value
Investment value
Valuer Market value

Value E—— Synertegic value - - - -altemative label » Marriage value

Aation record

Immovable property valuation

Net present value

S Valuation activity Reconstruction value

~ \a}tfmatlvc label Valuation object

Residual value - -- -~ alternative label Salvage value

T
Real estate appraisal

Reversionary value
Special value
Use value
Plottage value

Base year value

Mortgage lending value

Sekil 3.3 Tasinmaz degerlemesi kavramlar dizini - deger (value) kavrami

Tasinmaz Degerleme islemlerinde degerlerme nesnelerin nitelikleri dikkate alinir.
Parsel nitelikleri (Parcel characteristics); Parsel alan1 (Parcel area), Arazi kullanimi
(Land use) ve Topografya (Topography) olarak siralanabilir. Yapi nitelikleri
(Construction characteristics); Takvim yasi (Chronological age), Efektif yas (Effective
age), Kullanilabilir alan (Living Area), Oda sayis1 (Number of rooms), Yapi
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malzemeleri (Construction materials), Yapi kalitesi (Construction quality), Ekonomik
omiir (Economic life) ve Enerji verimliligi (Energy efficiency) olarak tanimlanmistir.
Konumsal karakterler (Locational characteristics); Dogal afet riski (Risk of natural
disaster), Konumsal olanaklar (Site amenities) ve Muhit 6zellikleri (Neighborhood)
olarak ortaya ¢ikmistir. Degerlemede kullanilacak Degerleme yaklasimi (Valuation
approach), tasinmazlarin kullanim durumuna gore farklilasabilir (IAAO, 2017). Bu
nedenle, Kullanim tiirii (Property use type) kavrami olusturulmus ve bu kavram
Meskun tasinmaz (Residential property), Ticari tasinmaz (Commercial property) ve
Karisik kullanimdaki tasinmaz (Mixed residential and commercial) olarak alt

kavramlara ayrilmistir.

Chronological age

. Number of rooms

[ Construction materials
_ ™ li
— ‘onstruction quality
\.7 ~—— i q Y
/ ~ —
/ ~ Construction technique
/ ™ ~
/ ~ -
~
/ . e
. emaining ¢
~~ R g
/ e
/ Parcel
-
/ _—
_— o » Landuse
/ Parcel characteristiocs ~——____
/ " T Topography
/S
Property characteristics Risk of natural disasters
. —
S [
Locational characteristics !
—
— T
~— Site amenities
Valuer External nuisances
.—/'
— __» Value . Agricultural property
o - . . —
- — B Commercial property —

- & Valuation record — — " Industrial property
Immovabl 1y valu — i )
mmovable property valus - e — —

~ -— T Valuation activity Property use type ————* Residential propery 5
. ion activity - y usetype Special-purpose property
. —— _— ——a
~ altemative label ™ — Mixed residential and commercial property
altemative label ™ v ution object ——e Immovable propeny —_____
. -~ _alemative label - Propertyobject — Pl . ahemativelabel . ___» Land
.o ~ —* Parcel - -7
Real estate appraisal T ™~
Real estate ~ alternative label _ _ - .y IMprovement
- ) -
[ - Building

‘Other construction

Sekil 3.4 Tasinmaz degerlemesi kavramlar dizini - degerleme nesnesi (valuation
object) kavrami ve iliskili terimler

Degerleme islemi ile iligkili terimler Sekil 3.5'te gosterilmistir. Degerleme islemi
ayni diizeydeki Degerleme yaklasimi (Valuation approach), Tek tasinmaz degerleme

(Single property appraisal), Kiime degerleme (Mass appraisal) ve Degerleme tarihi
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(Valuation date) kavramlariyla hiyerarsik olarak iliskilendirilmistir. Degerleme
yaklasimi terimi; Karsilastirma yaklasimi (Sales comparison approach), Maliyet
yaklasimi (Cost approach) ve Gelir yaklasimi (Income approach) terimleriyle

detaylandiriimistur.

Karsilastirma yaklasiminda, Karsilastirilabilir satislar (Comparable sales) dikkate
alinarak tasinmaz degeri tahmin edilir. Karsilastirilabilir satislar, degerleme konusu
tasinmazin niteliklerine benzer satislardan secilmelidir. Bu yaklasimda, degerleme
konusu tasinmazin degerine bazi Diizeltmeler (Adjustments) getirilerek ulasilir. Bu
Diizeltmeler; genellikle Satis tarihi (Sale date), Konum (Location) ve Fiziksel
nitelikler (Physical characteristics) (0r. Parsel nitelikleri, Yap1 nitelikleri ve

Konumsal nitelikler) dikkate alinarak yapilir (Gloudemans, 1999).

Maliyet yaklasimi; bir alicinin, benzer niteliklerdeki bir tasinmazi elde etme
maliyetinden daha fazla 6demeyecegi ilkesine dayanarak, ilgili tasinmazin degerinin
tahmin edildigi bir yontemdir (TEGoVA, 2016). Bu yaklasimda, yapili bir parselin
Piyasa degeri, parsel degeri ve yapinin amortisman degerinin toplami olarak tahmin
edilebilir (Eckert, Gloudemans, ve Almy, 1990). Maliyet yaklasimi’'nin farkh
versiyonlar1 olan, Soyutlama yontemi (Abstraction method) veya Artik yontemi
(Residual method), arazi satis sayilarinin yeterli olmadig1 durumlarda arazilerin
degerlenmesi icin kullanilmaktadir. Maliyet yaklasimi’'nda, dogrudan ve dolayh
giderleri kapsayacak sekilde yap1 maliyetlerinin tahminine ihtiya¢ duyulur (IAAO,
2017). Bu yaklasimda iki farkli Maliyet (Cost) kullanilir: Yeniden tretim maliyeti
(Reproduction cost) ve Yerine koyma maliyeti (Replacement cost). Yeniden liretim
maliyeti, tasinmazin bir kopyasini olusturmanin maliyetini ifade ederken; Yerine
koyma maliyeti esdeger niteliklerde olan bir tasinmazin maliyetini ifade eder (IVSC,
2016). Bu yoOntemde ayrica, Yapi'da olusan Yipranma (Obsolescence veya
Depreciation) oranlarinin da belirlenmesini gerekmektedir. Yipranma, tasinmazin
Yeniden iiretim maliyeti veya Yerine koyma maliyeti'ne gore belirlenmis deger
kaybini ifade eder (IAAO, 2017). Yipranma; Fiziksel yipranma (Physical
obsolescence), Islevsel yipranma (Functional obsolescence) ve Harici yipranma

(External obsolescence) olarak alt terimlere ayristirilabilir (IVSC, 2016).
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Gelir yaklasimi; tasinmazdan elde edilen mevcut veya olasi gelir akisini Dogrudan
kapitalizasyon (Direct capitalization) veya Getiri Kkapitalizasyonu (Yield
capitalization) yoluyla sermaye degerine doniistiirir (Shugrue, 1963). Dogrudan
kapitalizasyon; Net gelir (Net income) ve Kapitalizasyon orani (Capitalization rate)
veya Briit gelir (Gross income) ve Briit kira carpani (Gross rent multiplier)
kullanilarak hesaplanabilir. Kapitalizasyon orani, net isletme gelirinin piyasa
degerine oranini (IAAO, 2017); Briit gelir ¢carpani ise, potansiyel briit gelirin veya
efektif briit gelirin piyasa degerine oranini temsil eder. Getiri kapitalizasyonu,
beklenen gelecekteki Nakit akisinin (Cash flows) bugiinkii degerini hesaplamak i¢in
kullanilir (IAAO, 2014). Getiri oram1 (Rate of return) ile Gelecekteki nakit akislari
(Future cash flows) degere doniistiiriliir. Getiri orani, bir yatirnmda gerceklesen
veya beklenen bir gelir miktarini ve /veya degerdeki degisimi ifade eder ve yatirimin
ylizdesi olarak ifade edilir (IVSC, 2016). Getiri orani; i¢ getiri oram (Internal rate of
return), Risksiz oran (Risk free) ve Risk Primi'nden (Risk premium) alt terimleriyle
detaylandirlabilir. i¢ getiri orani, yatirnmin gelecekteki nakit akislarinin bugiinkii
degerinin, yatirnm edinim maliyetine esit oldugu iskonto oranini ifade etmektedir.
Risksiz oran, temerriit riski tasimayan bir yatirimin piyasada mevcut getiri oranini
gostermektedir. Risk primi, riski yansitmak i¢in risksiz bir orana eklenen bir getiri

oranini ifade etmektedir (IVSC, 2016).

Yukarida 6zetlenen degerleme yaklasimlari, Tek tasinmaz degerleme ve Kiime
degerleme siirecglerinde kullanilmaktadir. Tek tasinmaz degerleme; belirli bir
tarihte, belirli bir tasinmazin degerini kestirirken; Kiime degerleme; belirli bir
tarihte, ortak verileri, standartlastirilmis yontemleri ve istatistiksel testleri
kullanarak bir grup tasinmazin degerini tahmin eder (IAAO, 2013; 2017). Bilgisayar
destekli istatistiksel analizler yoluyla Kiime degerleme yapildiginda, Bilgisayar
destekli kiime degerleme (Computer aided mass appraisal) terimi kullanilir (IAAO,

2017; 2018a).
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Sekil 3.5 Tasinmaz degerlemesi kavramlar dizini - degerleme islemi (valuation
activity) kavrami ve iliskili terimler

Kiime degerlemesi’'nin ana bileseni, Deger ile arz ve talep faktorlerini temsil eden
degiskenler arasindaki iligkiyi aciklayan Kiime degerleme modeli (Mass appraisal
model) olarak ifade edilebilir (IAAO, 2017). Model spesifikasyonu (Model
specification) ve Model kalibrasyonu (Model calibration), modellemedeki farkh
adimlardir. Model spesifikasyonu, veri analizi ve degerleme teorisine dayanan
matematiksel bir model gelistirilmesini ifade eder (IAAO, 2017; 2018a). Burada
modeller benzer niteliklere sahip tasinmaz gruplar icin belirlenir. Model tiiri
(Model type); Eklemeli model (Additive model), Carpimsal model (Multiplicative
model) ve Hibrit model (Hybrid model) seklinde seklinde belirlenebilir.
Tasinmazlarin belirlenen niteliklere gore gruplanmasi (6r. konum, biytikliik, yas ve
yap1 kalitesi), Tabakalandirma (Stratification) olarak adlandirilir. Tabakalandirma,
Kiimeleme analizi (Cluster analysis) ile gerceklestirilebilir (IAAO, 2018a). Model
kalibrasyonu, kiime degerleme icin belirlenen modellerin piyasa analizine dayal
olarak diizenlenmesi veya model katsayilarin gelistirilmesi asamasidir (IAAO, 2017;
2018a). Bu asamada, Coklu regresyon analizi (Multiple regression analysis),

Uyarlamali tahmin prosediirii (Adaptive estimation procedure), Zaman serisi analizi
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(Time series analysis) ve Yapay ag analizi (Artificial network analysis) gibi cesitli
istatistiksel teknikler uygulanabilir. Kiime degerleme ayrica, baska performans
analiz asamalar da icgerebilir. Oran ¢alismas1 (Ratio study), kime degerleme
sonuglarinin dogrulugunu belirlemek amaciyla, kestirilen degerlerin piyasa
degerleriyle karsilastirilmasi olarak ifade edilebilir (Gloudemans, 1999; IAAO, 2013;
2017; 2018a). Oran ¢alismasi’'nda, Degerleme orami (Appraisal ratio) kestirilir.
Takdir edilen degerin piyasa degerine orani, Degerleme orani olarak ifade edilebilir
(IAAO, 2013). Kiime degerlemenin performansini 6l¢gmek i¢in Oran ¢alismasi’'nda,
Degerleme diizeyi (Appraisal level) ve Degerleme istikrar1 (Appraisal uniformity)
olmak tizere iki analiz yapilabilir. Degerleme diizeyi, takdir edilen degerlerin piyasa
degerlerine toplam veya 0zglin oranini temsil eden bir gostergedir. Degerleme
diizeyi; ortalama, medyan, agirlikli ortalama gibi dlciilerle ile belirlenebilir.
Degerleme istikrari, tasinmaz gruplari arasindaki ve icindeki degerleme tutarliligini
ve esitligi tanimlar. Degerleme istikrari; Dagilim katsayisi (Coefficient of dispersion)
veya Varyasyon katsayisi (Coefficient of variation) ile ifade edilebilir (Gloudemans,

1999).

Degerleme kaydi kavramu ile iligkili terimler Sekil 3.6’da gosterilmistir. Tasinmaz
degerleme siireclerinde kullanilan ve tretilen veriler degerleme kayitlari ile temsil
edilir. Bu kayitlar; Degerleme raporlar1 (Valuation reports) veya Degerleme
veritaban1 (Valuation database) araciligiyla tutulabilir. LA'nin deger bileseni
kapsaminda olusturulan bir Degerleme veritabani, tasinmaz satis bilgilerini ve bu

bilgilere iliskin istatistiksel analizleri de igerebilir.

Valuer

Value

alternative label . Real estate appraisal

Immovable property valuation Valuation report
>

R Valuation record
B . - related -
Valuation database — Sales statistics --- -~~~ #» Sale price
Valuation activity

Valuation object

Sekil 3.6 Tasinmaz degerlemesi kavramlar dizini - degerleme kaydi (valuation
record) kavrami ve iliskili terimler

52



Tasinmaz degerlemesi kavramlar dizininin gelistirilme amaci, uluslararasi tasinmaz
degerleme veri modelinin aday siniflarinin, 6zniteliklerinin ve iligkilerin
belirlenmesini desteklemek oldugunu yeniden belirtmek gerekir. Bir sonraki
bolimde, yine ayni amag¢ icin, degerleme sistemlerine iliskin bir inceleme

sunulacaktir.
3.3 Tasinmaz Degerlemesine iliskin Uluslararas1 Uygulamalar

Bu boliimde, tasinmaz degerleme sistemleri arasindaki benzerlikleri ve farkliliklar:
belirlemek amaciyla bir inceleme sunulacaktir. Bu kapsamda, tasinmaz degerleme
sistemleri hakkinda genel bilgilerin (6r. sorumlu kurulislar, degerleme nesneleri, ve
veri yonetimi) yani sira uygulanan yaklagimlar (or. kiime degerleme, tek tasinmaz

degerleme), bu siire¢lerde kullanilan ve tretilen veriler irdelenecektir.

Vergileme amag¢h tasinmaz degerlemesinde uluslararasi uygulamalarinin
belirlenebilmesi icin bir anket ¢alismasi yuritilmiistir. Hazirlanan anket, FIG
sekreteryasi araciligiyla FIG Komisyon 7 - Kadastro ve Arazi Yonetimi (Cadastre and
Land Management) ve FIG Komisyon 9 - Tasinmaz Degerlemesi ve YOnetimi
(Valuation and Management of Real Estate) delegelerine iletilmistir. Bu
komisyonlarin ulusal delegeleri tarafindan yanitlanan anketlerden edinilen veriler,
tlkelerin vergisel amagh degerleme uygulamalari hakkinda bir envanter

olusturmak i¢in kullanilmistir.

24 delege tarafindan yanitlanan anket 22 tlkeye dair bilgiler icermektedir. Ankete
yanit veren tilkeler; Arjantin, Bolivya, Brezilya, Kolombiya, Kosta Rika, Hirvatistan,
Glney Kibris, Danimarka, Ekvador, Yunanistan, Hindistan, Letonya, Makedonya,
Hollanda, Polonya, Singapur, Slovenya, Gliney Afrika, Gliney Kore, ispanya, Tirkiye
ve Birlesik Krallik seklindedir. Tiim anket yanitlar1 EK-B’de sunulmustur. Bu anket
yanitlarina  ayrica  http://isoladm.org/ValuationQuestionnaire = adresinden

erisilebilmektedir.

Bu tezde sadece anket sonuglariyla yetinilmedigi, anket sonuclarinin literatiirdeden
edinilen verilerle desteklendigi belirtilmelidir. izleyen béliim, anket calismasinin
sonugclarini literatiir analiziyle harmanlayarak sunacaktir. Bu baglanda dncelikle

tilkelerde degerleme sistemlerinin genel yapisi incelenecek (Boéliim 3.3.1), ardindan
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sirasiyla kiime degerlemesi (Boliim 3.3.2) ve degerleme siireglerine (Boliim 3.3.3)

iliskin durum irdenecektir.
3.3.1 Tasinmaz Degerleme Sistemlerinin Genel Yapisi

Degerleme 6zel veya kamusal birgok farkli amagla yapilmaktadir. Bu boliim daha

cok emlak vergisi ile ilgili degerleme uygulamalarina odaklanmaktadir.

Anketi yanitlayan iilkelerde, emlak vergi degerini belirleme yetkisi ¢ogunlukla
belediyeler veya yerel yonetimlere verilmistir (Tablo 3.2). Ayrica, degerleme
yetkisinin ulusal kadastro veya haritaciik kurumlar: ile maliye bakanlklarina

verildigi tilkeler de vardir.

Tablo 3.2 Ulkelerde degerleme uygulamalarindan sorumlu kuruluslar

Kurulus Ulke
Maliye Bakanhg Hirvatistan, Danimarka, Singapur
Belediyeler/Yerel Makedonya, Tirkiye, Hollanda, Bolivya, Brezilya, Kosta Rika,
yonetimler Ekvator, Gliney Afrika, Hindistan
Kadastro/Haritacilik .
Slovenya, Kibris, Arjantin, Kolombiya, Ispanya
kurumlan
Giiney Kore (Arazi, Altyapi ve Ulasim Bakanlig1), Letonya (Adelet
Diger kurumlar
Bakanlig1 Arazi Midirligii)

Bazi lilkeler sadece araziyi, bir kismi sadece yapilari, biiyiik cogunlugu ise arazi ve
yapiy1 genellikle bir biitiin olarak degerlemekte ve vergilendirmektedir. Bazi
tilkelerde ise arazi ve yapi bilesenlerine ayr1 ayr1 deger bicilmekte ve farkli oranlarla
vergilendirilmektedir (Bird ve Slack, 2002). Buna gore degerleme nesneleri
(birimleri) genel olarak sunlardan olusur: (a) Sadece arazi (6r. kadastral parsel), (b)
sadece yap1 (0r. bina ve bagimsiz boliimler), (c) adi miilkiyete konu arazi ve yapi, ve
(d) kat miilkiyetine konu arazi ve yap1 (McCluskey, 1999; Bird ve Slack, 2002).
Ayrica, vergi degerlerini belirlemek icin yapilan deger takdirlerinde farkli kullanim
tirtndeki tasinmazlar (6r. konut, ticari, sanayi, tarim, vd.) icin farkhh yaklasimlar
uygulanabilir. Tasinmaz kullanim tiirleri ulusal siniflandirma semalarinda
detaylandirilmaktadir. Ornegin, Danimarka yasalarinda 41 farkhi tasinmaz tiirii

(6rn, miistakil ev, tarim ve orman tasinmazlari, santiye, kir evi, vd.) belirlenmistir.
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Emlak vergileri, genellikle deger tizerinden alinmaktadir. Ancak degerden baska
Olcutler uygulayan tilkeler de bulunmaktadir. Deger esash sistemlerde vergiye konu
deger; piyasa degeri, yillik kira degeri veya tasinmazlarin edinim bedeli olabilir.
Diger yandan, tasinmazlarin alanlarini, hacimlerini dikkate alarak veya sabit bir
formiile dayanarak vergi degerilerinin hesaplandig: iilkeler de bulunmaktadir
(Youngman ve Malme, 1994; McCluskey, 1999; Bird ve Slack, 2002; Kitchen, 2003;
[IAAO, 2014). Tablo 3.3'te tllkelerin emlak vergilerini belirlemek icin temel
aldiklarim1 deger tiirleri gosterilmistir. Polonya hari¢ ankete katilan tilkelerin
tlimiinde deger esaslh vergilendirme yapildig1 anlagilmistir. Burada tilkelerin farkl
deger tirleri (Or. vergi, kadastral, sermaye) ilizerinden vergi degerlerini
belirlemeleri dikkat g¢ekicidir. Ayrica, bazi iilkeler (6r. Birlesik Krallik, Kosta Rika)
farkli kullanimdaki tasinmazlarin vergi degerlerini belirlemek icin farkli deger
tirleri kullanmaktadirlar. Polonya’da ticari amagla kullanilan tasinmazlar harig,

kalan tiim tasinmazlar alan tizerinden vergilendirilmektedir.

Tablo 3.3 Ulkelerin emlak vergisinde esas aldiklar1 degerler

Deger tiirii Ulke

Yillik deger i indi

(Annual value) Singapur, findistan

Kayith deger icari ici
(Book value) rolonya (feart amaglar )
Kadastral deger ispanva

(Cadastral value) pany

Sermaye degeri Hindistan

(Capital value)
Ticari deger
(Commercial value)

Kosta Rika (ticari amaglar i¢in)

Brezilya, Kolombiya, Hirvatistan, Kibris, Danimarka, Ekvator,
Letonya, Makedonya, Slovenya, Hollanda, Birlesik Krallik (konutlar

icin)

Piyasa degeri/Rayic¢ bedel
(Market value)

Vergilendirilebilir deger Birlesik Krallik (konut disinda kalan tasinmazlar i¢gin)

(Rateable value)

Beyan edilmis deger _

(Self assessed value) Bolivya

Vergi degeri Gliney Kore, Tiirkiye
(Tax value)

Degerleme islemlerinde veri kaynag olarak c¢ogunlukla kamu sicileri ve
envanterleri kullanilmaktadir. Tasinmazlarin miilkiyete iliskin verileri ve satis
fiyatlarin1 kaydeden resmi envanterler, degerleme islemleri ve dolayisiyla degere
dayali uygulamalar1 destekleyen en temel unsurlardir (Tang vd., 2011). Tablo 3.4’te
degerleme stireglerinde kullanilan verilerin edinildigi kamu sicilleri gosterilmistir.

Anket sonuglar ve literatiir, tasinmazlara iliskin hukuki ve konumsal veri saglayan
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kadastro ve tapu sicilinin degerleme uygulamalar: icin en temel veri kaynaklar:
oldugunu ortaya koymustur. Degerleme streclerinde ayrica, belediye (6r. bina
fiziksel 6zelliklerini elde etmek amaciyla), adres ve arazi kullanim envanterlerinden

de yararlanmaktadir.

Tablo 3.4 Degerleme stireclerinde yararlanilan kamu sicilleri

Resni sicil Ulke
Kadastro Hirvatistan, Makedonya, Slovenya, Tiirkiye, Hollanda, Arjantin, Brezilya,
Kolombiya, Kosta Rika, Ekvator, Letonya, Polonya, Gliney Afrika, Giiney Kore
Tapu sicili Hirvatistan, Slovenya, Tiirkiye, Letonya, Polonya
Belediye . 1 . .
. Danimarka, Makedonya, Tiirkiye, Bolivya, Kosta Rika
envanterleri
Adres sicili Slovenya, Tiirkiye, Hollanda
Arazi kullanim Slovenya, Tirkiye
Diger Birlesik Krallik (Vergi orami listesi, Belediye vergi listesi), Kibris (Arazi
g Idaresi Sistemi), Hollanda, Kosta Rika (Bina izinleri), Hindistan (Tasinmaz
envanterler

ve bos arazi vergi bilgi sistemi)

Bazi iilkeler tasinmaz devir islemlerine iliskin bilgileri kaydetmek icin 6zel siciller
gelistirmislerdir. Ornegin, irlanda’da Konut Amach Satis Fiyatlar: Sicili (Residential
Property Price Register), Slovenya'da Satis Fiyatlar1 Sicili (Sales Price Register),
Singapur’da Yeniden Satis Konut Fiyatlar1 (Resale Flat Prices), Birlesik Krallik’'ta
Odenmis Fiyat Verisi (Price Paid Data). Ayrica baz iilkelerde bu sicillere kayith satis
fiyatlarindan yararlanilarak hesaplanan istatistikler yayimlanmaktadir. Ornegin,
Danimarka’da Satis Istatistikleri (Sales Statistics), Ingiltere’de Konut Fiyat Endeksi
(House Price Index), Hollanda’da Mevcut Konutlar icin Fiyat Endeksi (Price Index
Existing Own Homes) (Tomson, 2016; Cagdas vd., 2016).

Tablo 3.5 satis fiyatlarn sicillerine kaydedilen verileri géstermektedir (Kertscher,
2004; Peltola, 2013; Tomson, 2016; Raskovic’, Grover, ve Jordanovic’, 2016; Price
Paid Data, 2020; Property Price Register, 2020). Buna gore, satis fiyatlari sicillerinin
esasen satis fiyati, satis tarihi ve taraflar1 hakkinda bilgiler icerdigi anlasilmistir.
Piyasa kosullarina uygun olmayan devir islemleri (6r. akrabalar arasinda yapilan
satis, vb.), degerleme uygulamalarinda emsal olarak kullanilamayacagindan; satis
fiyatlar1 sicillerinde devir islemlerinin hangi kosullar altinda yapildigi da

belirtilmektedir.
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Tablo 3.5 Tasinmaz satis fiyati sicillerini kaydedilen veriler

Ulke Satis fiyat sicillerinde kaydedilen veriler

Finlandiya | Kadastral tanimlayici, tasinmaz tiirii, satis fiyati, tasinmaz alani, kullamim tiiri, ayirt
edici nitelikler, alic1 ve satic1 bilgileri, yaklasik koordinatlar, plan tiiri

Almanya Tasinmazin konumu, koordinatlar, alan, tasinmaz tiri (6r. bina, bagimsiz bdliim),
satis fiyati, 6deme sartlari, haklar ve yiikiimliiliikler

Irlanda Adres, satis tarihi, fiyat, piyasa degerinde satild1 (evet, hayir), KDV haric¢ (evet,
hayir), tasinmaz agiklama (ikinci el bagimsiz béliim, yeni miistakil ev), tasinmaz
alan agiklama (38 metrekareden biliyik, 125 metrekareden kii¢giik 125
metrekareden biiytik)

Letonya Taraflar, yasal durumlar, tasinmazlar ve satis fiyatlar

Litvanya Satis fiyat, satis tarihi ve kiralamalara iligkin bilgiler

Makedonya | Satis fiyati, para birimi, tasinmaz tipi, satis tarihi, tasinmaz alani

Slovenya Satis fiyati, satis tarihi, tasinmaz tipi, tasinmaz alani, konum bilgileri, satis tipi
(vakinlar arasi satis, a¢ik piyasa satisi), kira verileri

Ingiltere ve | Satis essiz tammlayici, satis fiyaty, satis tarihi, posta kodu, yapi tipi (miistakil, yar
Galler miistakil, apartman dairesi), yeni insa edilmis/eski, siire (siiresiz, kira), adres

Tablo 3.6’da degerleme siireclerinde kullanilan ve tiretilen verileri saklamak i¢in bir
veritabani olusurup olusturup olusturmadigi hakkinda aciklamalar yapilmistir.
Ankete katilan delegelerinin bir kismy, tilkelerinde ulusal diizeyde bir degerleme
veritabani olugunu ifade etmistir. Bu veritabanlarindan bazilarinin (6r. Hollanda,
Birlesik Krallik) kiime degerleme sonucu tretilen tasinmaz degerlerini, fiyat
istatistikleri tiretmek icin devir bilgilerini (6rn. satis fiyatlari, islem tarihi) ve bazi
tasinmaz niteliklerini (6r. tasinmaz tiirt, alan) icerdigi gértlmustiir. Bazi iilkelerde
(6r. Hirvatistan, Giiney Kibris, Giiney Afrika, Ispanya) tasinmaz degerlerinin ulusal
kadastral veritabanlarinda saklandigi ifade edilmistir. Bunlarin yaninda, ankete
Gliney Amerika kitasindan katilan delegeler (or. Arjantin, Brezilya, Kolombiya,
Ekvator), iilkelerinde tasinmaz degerleme verilerinin kaydedilmesi ve

yonetilmesine yonelik bir sistem olmadigini belirtmislerdir.

Tablo 3.7'de ankete katilan iilkelerin piyasa verilerini (6r. tasinmaz satis fiyatlari,
satis tarihleri ve kira bedelleri) elde etmek igin kullandiklar1 kaynaklar
gosterilmistir. Kamu sicillerinin ve beyan bilgilerinin piyasa verilerini elde etme i¢in

en yogun kullanilan veri kaynaklari oldugu gértilmisttr.
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Tablo 3.6 Ulusal ve yerel diizeyde tutulan degerleme veri tabanlari

Degerleme

veritabani diizeyi Ulke

Hirvatistan (eProperty), Danimarka (SVUR), Makedonya (Registry for Lease
and Prices), Slovenya (Real Estate Valuation Database), Birlesik Krallik (VOA
ve Land Registry), Gliney Kibris, (CLIS), Hollanda (Basisregistratie WOZ),

Ulusal diizeyde Hindistan (Property and Vacant Land Tax Information System), Letonya
(Real Estate Market Database), Singapur, Giiney Afrika (eCadastre), ispanya
(Cadastre)

Yerel diizeyde T}'jr.kiye,. Bolivya, Kosta Rika, Giiney Kore, Polonya (yerel degerleme
birlikleri)

Yok Arjantin, Brezilya, Kolombiya, Ekvator

Tablo 3.7 Piyasa verilerini derleme yontemleri

Piyasa verisi toplama arac1 | Ulke

Hirvatistan, Danimarka, Makedonya, Slovenya, Hollanda,
Ekvator, Letonya, Giiney Kore, Ispanya

Danimarka, Makedonya, Birlesik Krallik, Hollanda, Brezilya,
Hindistan, Giiney Afrika, ispanya

Kamu sicilleri

Beyan (istek iizerine)

Saha arastirmalari Makedonya, Kibris

Diger kaynaklar (internet, Brezilya, Kolombiya, Hindistan, Ispanya
gazete)

Piyasa verileri o . A
toplanmamaktadir Arjantin, Kosta Rika, Tiirkiye, Polonya

Kamusal amaglarla yiiriitillen tasinmaz degerleme sonuglarinin acik ve seffaf bilgi
yonetimi kapsaminda kamu ile paylasilmasi gerekmektedir. Anket calismasina
katilan tim tulkeler, kamuya acik veri paylasimi icin bazi mekanizmalar
gelistirdiklerini ifade etmislerdir. Ornegin, Giiney Kibris’ta tasinmaz degerleri ve bu
degerleri hasaplarken kullanilan temel tasinmaz karakterleri kamuyla
paylasilirken; satis ve cografi analiz (6r. merkeze uzaklik) verilerinin Web portali
araciligiyla yalnizca lisanl degerlemecilere agik oldugu ifade edilmistir. Slovenya’da
ise satis verileri, tasinmaz nitelikleri ve tasinmazlarin takdir edilmis degerleri tiim
kamuya acik olarak sunulmaktadir. Danimarka’da alt1 ayda bir giincellenen satis
istatistikleri halka sunulmaktadir. Hollanda’da tasinmaz degerleri (WOZ-
waardeloket), yap1 yili, yap1 kullanim tipi ve yapi alan bilgileri 2014’ten bu yana,
Web araciligiyla kamu ile paylasilmaktadir. Ispanya’da vergilendirmede kullanilan
kadastro degerleri, kadastral veri portali lizerinden sadece kamu gorevlileri ile
paylasilmaktadir. Giiney Kore’de tasinmaz satis bilgileri Web tlizerinden tiim kamu
ile paylasilmaktadir. Ote yandan; Arjantin, Bolivya, Kolombiya, Kosta Rika, Ekvador
ve Polonya'da degerleme bilgileri kamuya acik degildir. Ozetle, degerleme
stureclerinde kullanilan ve tlretilen verilerin paylasilmasina iliskin genel kabul
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gormiis bir yaklasim bulunmamaktadir. Ancak, seffaf ve denetlenebilir bilgi
yonetimi kapsaminda, en azindan takdir edilmis degerlerin ve bu degerleri elde
etmek icin kullanilan verilerin kamuoyu ile paylasilmasinin gerekli oldugu ifade

edilebilir.

Ozellikle emlak vergisi agisindan taginmaz degerlerinin izlenmesi, tasinmazlarin
periyodik olarak yeniden degerlenmesi gerekmektedir (Bird ve Slack, 2002). Ankete
katilan tlkeler arasinda Hollanda, Singapur ve Giiney Kore'de her yil genel yeniden
degerleme yapilmaktayken; Ekvador ve Letonya'da iki yi1lda bir; Kosta Rika'da her
¢ yilda bir; Slovenya ve Tiirkiye'de dort yilda bir; Gliney Kibris ve Birlesik Krallik'ta
her bes yilda bir yeniden degerleme yapilmaktadir. Danimarka’da 2002 yilina kadar
dort yilda bir, 2002-2012 yillar arasinda iki yi1lda bir degerleme yapilmaktayken;
yeni kurulmasi beklenen degerleme sistemiyle birlikte her yil degerleme yapilmasi
planlanmaktadir. Bunun yaninda, Makedonya’da belediyelerin ¢ogunlugunda 20

yildan fazla bir stiredir genel yeniden degerleme yapilmamistir.
3.3.2 Kiime Degerleme Uygulamalari

Kiime degerleme; tasinmaz niteliklerini, standart yontemleri ve istatistiksel testleri
kullanarak, belirli bir tarih i¢in tasinmaz degerlerinin toplu olarak belirlenmesi
sirecidir (Gloudemans, 1999). Tek tasinmaz degerlemenin aksine, kiime
degerlemede arz ve talebi aciklamak icin matematiksel modeller (6r. eklemeli,
carpimsal, hibrit) ve olusturulan degerleme modelini analiz etmek i¢in istatistiksel
metotlar (O6r. ¢oklu regresyon analizi, yapay sinir aglari, uyarlamali tahmin
prosediirii) kullanilmaktadir. Kime degerleme stireci ayrica, degerlemenin
dogrulugunu belirlemek icin takdir edilen degerleri piyasa degerleriyle
karsilastirmak icin ‘oran calismasi’ (ratio study) adi verilen bir performans analizi

asamasini da icerir (Gloudemans, 1999).

Tablo 3.8’de kiime degerleme uygulamalarinin yapildig tilkeleri gostermektedir.
Kiime degerleme sistemi esas olarak emlak vergisi amaciyla tasinmaz degerlerini
tahmin etmek icin kullanmaktadir. Bu sistemden tasinmaz piyasasindaki egilimleri
analiz etmek ve degere ihtiyagc duyan LA siireclerini yiiriitmek icin de
yararlanilmaktadir. Ankete cevap veren lilkelerde kiime degerleme sistemlerinin

farkli kuruluslar tarafindan yiritildigi gorilmistir. Kiime degerleme
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uygulamalar1 Bolivya, Brezilya ve Gliney Kore'de belediyeler; Hollanda’da belediye
ve o6zel sirketler; Danimarka’da Vergilendirme Bakanhgi; Slovenya'da Olgme ve
Haritalama Kurumu; Giiney Kibris'ta Arazi ve Olgme Dairesi; Kolombiya ve

Ispanya'da ise kadastro otoritesi tarafindan yiiriitiilmektedir.

Tablo 3.8 Kiime degerleme sistemine sahip tilkeler

Kiime degerleme sistemi Ulke

Danimarka, Slovenya, Hollanda, Kibris, ispanya, Gliney Kore,
Var Giiney Afrika, Letonya, Hindistan, Kosta Rika (kismen),
Kolombiya (kismen), Brezilya, Bolivya

Hirvatistan, Makedonya, Tiirkiye, Birlesik Krallik, Polonya,
Ekvator, Arjantin

Yok

Tablo 3.9°da ankete cevap veren iilkelerin kiime degerleme siirecglerinde
kullandiklar1 yazilimlar gésterilmistir. Burada iilkelerin daha ¢ok kendi yazilimlarini
olusturduklar;, ancak var olan ticari yazilimlardan da yararlandiklari

goriilmektedir.

Tablo 3.9 Kiime degerlemede kullanilan yazilimlar

Yazilim tiirii Ulke

Ulk_e t_ar_‘aflndan Danimarka, Slovenya, Kibris, Hollanda, ispanya
gelistirilen yazilim

Kibris (SPSS), Bolivya (AutoCAD, MicroStation, ArcGIS), Kolombiya
Ticari yazilimlar (ArcGIS, AutoCAD, Maplnfo, QGIS, Gvsig, Erdas), Kosta Rika (ArcGIS,

AutoCAD, QGIS, Gvsig)

Kiime degerleme sistemine sahip tlkelerde, degerleme siireclerinin genellikle
CAMA yazilimlari ile yuriitildigi tespit edilmistir. Tablo 3.10 ankete cevap veren
tilkelerde uygulanan istatistiksel model yaklasimlarini1 géstermektedir. Slovenya’da
Genellestirilmis Eklemeli Model (Generalized Additive Models for Location, Scale and
Shape) ve ¢oklu regresyon analizinin kullanildig: ifade edilmistir. Danimarka’da da
coklu regresyon analizi, Hollanda’da lineer regresyonun kullanilmaktadir. Bunlarin

yaninda, Singapur’da yapay sinir aglarinin kullanildigi ifade edilmistir.

Tablo 3.10 Kiime degerlemede kullanilan istatistiksel modeller

Model tiirii Ulke

Eklemeli model Kibris, Arjantin, Ekvator

Carpimsal model Kibris, Arjantin, Brezilya, Hindistan, Letonya, Singapur, Gliney Afrika
Melez model Slovenya

Diger Hollanda (Clustering), Kolombiya, Bolivya, ispanya
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Tablo 3.11'de ankete cevap veren tllkelerde kiime degerleme uygulamalarinda

performans analizi yapilip yapilmadig1 gosterilmistir.

Tablo 3.11 Kiime degerlemede performans analizi

Kiime degerleme

Ulke
performans ¢alismasi

Kibris, Hollanda, Hindistan, Letonya, Singapur, Gliney Afrika, Giiney
Kore, Ispanya

Danimarka, Makedonya, Arjantin, Bolivya, Brezilya, Kolombiya,
Kosta Rika, Ekvator

Var

Yok

Matematiksel modellerde agiklayici degiskenler olarak parsel ve yapi nitelikleri ile
ve bunlara iliskin konumsal veriler kullanilmaktadir. Bu veriler genellikle farkl
kamu sicillerinden edinilir. Danimarka’da degerleme modelleri olusturulurken
parsel alanlar1 kadastrodan, yap1 verileri Bina ve Konut Sicilinden (Building and
Dwelling Register), arazi kullanimlari ise Planlama Sicilinden (PlansystemDK) elde
edilmektedir. Slovenya’da arazi ve binaya iliskin kadastro sicillerinden elde edilen
verilerle kiime degerleme yapilir. Giiney Kibris’'ta bu amag i¢in kadastral veritabani
(Digital Cadastral Database) kullanilmaktadir. Hollanda’da ise tasinmaz alanlari
kadastro sicilinden, bina ve bagimsiz boliim verileri ile adres verileri, adres ve bina
sicilinden edinilir. Hollanda’da ayrica topografik haritalardan ve hava

fotograflarindan da yararlanilmaktadir.

Ankete cevap veren llke delegelerinin tiimii parsel alany, izin verilmis ve planlanmis
arazi kullanimi verilerinin kiime degerleme modellerinde kullanildigini
belirtmislerdir. Ulkeler kiime degerleme modellerini olusturmak icin cesitli yapi
nitelikleri kullandiklarini ifade etmislerdir. Danimarka’da; bina kullanim tiirti (6r.
konut, ticari) yap1 malzemesi, ingaat tiirii ve yapi ruhsat tarihi gibi 150 farkli yap1
niteligi degerleme modellerinde yer almaktadir. Slovenya’da kullanilan degerleme
yontemine goére farkli yapi nitelikleri kullanilmaktadir. Ornegin, konut amach
tasinmazlarin karsilastirma yontemiyle degerlerinin takdir edilmesinde bina alani,
yapim yili, tadilat yili, kat sayisi, bagimsiz boéliim sayisi ve binada asansér, balkon,
teras, garaj mevcudiyeti gibi yapi nitelikleri bagimsiz degisken olarak
kullanilmaktadir. Gelir yontemi ile ticari tasinmazlarin deger takdirinde bina tiird,
alani, mikro lokasyon oOzellikleri; maliyet yontemi ile tarimsal, endiistriyel ve

kamusal tasinmazlarin degeri takdir edilirken bina tiirii ve biytikligi, degisken
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olarak kullanilmaktadir. Gliney Kibris’ta yapi yasi, tipi, alani, durumu ve kullanim
tirl; Hollanda'da kullanim tiirt, yapi alani, insaat yapim yili, eklentiler (or. garaj),
yap1 kalitesi ve bakim durumu bagimsiz degisken olarak degerleme modellerine
girmistir. Slovenya'da otoyollara ve demiryollarina olan uzaklik; Brezilya, Gliney
Kibris, Ekvador, Yunanistan, Hindistan, Singapur ve Giiney Afrika'da ilgi noktalarina

uzaklik bagimsiz degisken olarak kullanilmaktadir.

Ankete cevap veren llkeler, kiime degerleme siireclerinde 3B tasinmaz niteliklerini
kullanmadiklarin1 belirtmislerdir. Ancak, Giiney Kibris, Danimarka, Slovenya,
Yunanistan, Hindistan, Letonya ve Giiney Afrika’da bagimsiz boliimlere iliskin 3B
geometri ve nitelik (0r. alan, kat sayis1) verilerinin kat planlarindan edinildigi ve

degerleme siireclerinde kullanildig: belirtilmistir.
3.3.3 Degerleme Siirecleri

Tek tasinmaz degerlemesindekarsilastirma, maliyet ve gelir yontemleri kullanarak
tasinmaz degeri takdir edilir. Tablo 3.12, ankete cevap veren tilkeler icinde kamusal
amach tek tasinmaz degerlemesi uygulayan iilkeleri gostermektedir. Bolivya'da

sadece karsilastirma, Makedonya'da sadece maliyet yontemi kullanilmasi dikkat

cekicidir.
Tablo 3.12 Tasinmaz degerlemesinde kullandig1 yontemler
Degerleme tiirii Ulke
Karsilastirma Hirvatistan, Birlesik Krallik, Kibris, Hollanda, Arjantin, Kolombiya, Kosta
yontemi Rika, Ekvator, Polonya, Giiney Kore, Bolivya
Maliyet yontemi Hirvatistan, Makedonya, Birlesik Krallik, Kibris, Hollanda, Arjantin,
Kolombiya, Ekvator, Polonya, Giiney Kore
. . Hirvatistan, Birlesik Krallik, Kibris, Hollanda, Arjantin, Kolombiya,
Gelir yontemi "
Ekvator, Polonya, Giiney Kore

Ankete cevap veren lilkelerde, tek tasinmaz degerleme siireglerinde tasinmaz
niteliklerinin c¢esitli kaynaklardan elde edildigi belirlenmistir. Hirvatistan’da
kadastral planlar ve arazi kullanim planlari;; Birlesik Krallik’ta biiytk olcekli
(1:2500) topografik haritalar althik veri olarak kullanilmaktadir. Ayrica ankete
cevap veren tim tlilkelerde, tapu verileri, arazi kullanim planlar1 ve yapi izinlerinin
hem kiime degerlemesi hem de tek tasinmaz degerlemesinde dikkate alindig:

gorulmustir.

62



Son olarak, tek tasinmaz degerlemesinde dikkate alinan yapi niteliklerine
deginilecektir. Tablo 3.13'te degerlemede kullanilan yapi fiziksel 6znitelikleri
gosterilmistir. Ankete yanitlayan iilkelerin cogunlugu, ulusal envanterleriden
yararlanarak yapilara iliskin fiziksel verilere eristiklerini ifade etmislerdir.
Danimarka’da bina ve bagimsiz boliim sicillerinden elde edilen veriler, lisansh
miihendisler tarafindan hazirlanan raporlarla desteklenmektedir. Giiney Kore ve
Hirvatistan’da veritabanlarinda kaydedilen yapi nitelikleri, degerleme uzmani
tarafindan yapilan saha analizleriyle dogrulanmaktadir. Yunanistan’da yap1
nitelikleri yerel yonetimlerin veritabanlarindan ve saha c¢alismalar ile elde
edilmektedir. Hollanda’da yapi nitelikleriresmi sicillerden elde edilmektedir. Ancak
resmi sicillerde kaydedilmeyen maliyet verileri belediyeler birligi tarafindan
toplanip tiim belediyelerle paylasilmakta, kira bedelleri de yine belediyeler

tarafindan maliklere gonderilen anketlerle derlenmektedir.

Tablo 3.13 Degerlemede kullanilan yap nitelikleri

Yap1 ..
karakterleri Ulke
Danimarka, Kibris, Arjantin, Tiirkiye, Singapur, Giiney Afrika, Gliney Kore,
Alan . 1.
Hollanda, Hindistan, Letonya
Yas Danimarka, Tiirkiye, Kibris, Arjantin, Singapur, Giiney Afrika, Makedonya,

Ekvator, Slovenya, Hollanda, Brezilya, Hindistan, Letonya, ispanya
Danimarka, Arjantin, Bolivya, Singapur, Gliney Afrika, Kosta Rika, Ekvator,
Brezilya, Hindistan, Letonya

Danimarka, Tiirkiye, Bolivya, Singapur, Gliney Afrika, Slovenya, Hindistan,

Yap1 malzemesi

Yapi kalitesi .
Letonya, Ispanya
- Tirkiye, Kibris, Kosta Rika, Giiney Kore, Makedonya, Kosta Rika, Gliney Kore,
Yapa tiirii . ;
Slovenya, Hollanda, Brezilya, Letonya, Ispanya
Oda sayisi Tiirkiye, Arjantin, Ekvator
f}evresel Tirkiye, Ekvator
imkanlar
Kapi ve pencere Makedonya, Bolivya
sayisl

Degerleme veri modeli bu boélimde sunulan bulgulardan yararlanilarak
tasarlanacaktir (bkz Boliim 3.5). Izleyen béliimde, degerleme veri modeline dayanak
olacak cografi/konumsal veri standartlar1 incelenecek, bir karsilagstirma

sunulacaktir.
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3.4 Degerleme Veri Modeline Dayanak Olacak Cografi

Standartlar

Degerleme uygulamalarinda ihtiya¢ duyulan en temel ve vazgecilmez veri miilkiyet
haklardir (IAAO, 2014). Tasimmmazlar TUzerindeki hak-kisitlama-sorumluluk
bilgilerinin yaninda, degerleme uygumalarinda tasinmazlarin geometrik, konumsal,
fiziksel ve cevresel nitelikleri ile ekonomik faktorler goz 6ntine alinir (Wyatt, 1997;

Sirmans, Macpherson ve Zietz, 2005).

Daha o6nce belirtildigi gibi, degerleme birimleri sadece arazi, sadece yapi, adi
milkiyete ve kat miilkiyetine konu yapili tasinmazlar1 kapsar. Tablo 3.14’te
degerleme uygulamalarinda ihtiya¢ duyulan temel tasinmaz nitelikleri
gosterilmistir. Bu nitelikler; Bolim 3.3’te sunulan anket yanitlari, Bolim 3.2°de
degerleme kavramlar dizini, bilimsel literatiir ile 6zellikle Boliim 2.3.1’de sunulan
uluslararasi degerleme standartlarindan derlenmistir. Tablo 3.14 degerlemede
gereksinim duyulan tasinmaz niteliklerinin uluslararasi cografi veri standartlarinda

ne 6l¢ide temsil edildigini yonelik bir ¢catki sunmaktadir.

Degerleme birimlerinin cografi veri standartlarinda nasil temsil edildigi Tablo
3.15'te gosterilmistir. Buna gore, LADM ve LandInfra degerleme birimlerini temsil
eden smiflar icermektedir. LADM bu birimlerin daha ¢ok hukuki ve geometrik
niteliklerine odaklanmaktayken; LandInfra hukuki ve o6l¢me ile ilgili detaylara
yogunlasmistir. Hukuki nitelilkler ac¢isindan LADM LandInfra’dan; o6l¢me
uygulamalar1 ag¢isindan LandInfra LADM’den daha detayll tanimlamalar
icermektedir. Bunun nedeni bu iki standardin amag ve kapsaminin farkl olmasidir.
LADM temel olarak kadastral sistemlere veya daha genel bir ifadeyle arazi bilgi
yonetimine, LandInfra ise altyapi tesisisleri, arazi ve 6l¢me yontemlerine yoneliktir.
LADM ve LandInfra bina ve bina boliimlerinin fiziksel ve ¢evresel durumlarina
iliskin kisith tanimlamalar icermektedir. Diger taraftan, CityGML’de sadece bina ve
bina boliimlerine iliskin tanimlamalar yer almaktadir. Ancak bu tanimlamalarin
binalarin fiziksel yapisi ile ilgili oldugu, CityGML’in binalarin hukuki durumu ile ilgili
bir tanimlama icermedigi vurgulanmalidir. INSPIRE’da araziye iliskin cografi veriler

kadastral parsel veri temasinda, bina ve bina béliimlerine iliskin fiziksel bilgiler de
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bina veri temasinda tanimlanmistir. Son olarak ISO 16739:2013 IFC BIM
standardinda bina ve bina boliimlerine iliskin oldukg¢a ayrintili fiziksel veriler

icerdigi ifade edilmelidir.

Tablo 3.14 Degerleme siireclerinde kullanilan tasinmaz nitelikleri

Parsel alan1 (TEGoVA, 2016; IAAO, 2018b; IAAO, 2018a)
Topografya (IAAO, 2018a)

Arazi (parsel) nitelikleri Arazi kullanim1 (TEGoVA, 2016; IAAO, 2018a; IVSC, 2016)
Ozel hukuk kisithliklar: (6r. irtifak hakki) (IAAO, 2018a)
Kamu hukuku kisithliklar1 (IAAO, 2018a)

Alan (IAAO, 2018a)

Kullanilabilir alan (IAAO, 2017)

Yas (IAAO, 2018a; TEGoVA, 2016)

Etkin yas (IAAO, 2017)

Kullanim tiiri
Yap1 (6r. bina, bina

Kat veya bagimsiz boliim sayis1 (IAAO, 2014)
Yap1 malzemesi (TEGoVA, 2016)

Yapr tiirti (TEGoVA, 2016)

Yapi kalitesi (IAAO, 2014; 2017; TEGoVA, 2016)
Mevcut altyapilar (IAAO, 2017; 2014)

boéliimii, diger yapilar)

nitelikleri

Yapiya nitelikleri (6r. havalandirma, sémine, garaj, havuz) (IAAO, 2017)
Enerji verimliligi (TEGoVA, 2016)

Muhit 6zellikleri (IAAO, 2018a; 2017; 2014)

Dogal afetlerden etkilenme riski (IVSC, 2016; TEGoVA, 2016)

Konumsal nitelikler {lgi noktalarina yakinlik

Dissal etkiler (6r. yogun trafik, giirtiltii) (IAAO, 2017; 2014)
Manzara (IAAO, 2018a; 2017; 2014)

Tablo 3.16 cografi veri standartlarinda temsil edilen degerlemeyle iliskili arazi
(parsel) niteliklerini gostermektedir. Tablodan LADM ve LandInfra’nin araziye
iliskin en detaylh tanimlamalar igerdigi anlasilmaktadir. CityGML ve IFC BIM

standartlarinda parsel, dolayisiyla parsele iliskin nitelikler temsil edilmemektedir.
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Tablo 3.15 Konumsal veri standartlarinda tasinmaz birimlerinin temsili

Degerleme
c Bilesenler | LADM LandInfra CityGML INSPIRE
birimi
Arazi Parsel LA_SpatialUnit LandParcel - CadastralParcel (CP)
LA_SpatialUnit Buildin _AbstractBuildi
Bina ExtPhysicalBuilding s s ng AbstractBuilding (BU)
. CondominiumBuilding o
Unit Building
LA_SpatialUnit o Building (BU)
Yapi Bina birimi | ExtPhysicalBuilding | BuildingPart g:)li)lilmgPart BuildingPart (BU)
Unit BuildingUnit (BU)
Diger LA_SpatialUnit ?é)[si;ractCOnstructlon
yapilar Ext_PhysmalBulldmg SuperficieObject - AbstractOtherConstr
Unit .
uction (BU)
Arazive
yap1 . .
. . ) BasicPropertyUnit
birlikte, adi Tasinmaz LA_BAUnit PropertyUnit (CP)
miilkiyet
Arazive Bagimsiz LA_LegalSpaceBuildi CondominiumUnit )
boliimler ngUnit
yapl1 -
Ortak LA_LegalSpaceBuildi -
birlikte, kat | alanlar ngUnit BuildingPartType )
miilkiyeti Eklentiler LA_Le.galSpaceBmldl BuildingPartType -
ngUnit
Tablo 3.16 Cografi veri standartlarinda arazi nitelikleri
Arazi
LADM LandInfra CityGML INSPIRE
nitelik
area parcelArea areaValue
Alan -
(LA_SpatialUnit) | (LandParcel) (CadastralParcel) (CP)
plannedLandUse
Arazi type (LandParcel)
LandUse (LandUse)
kullanim1 (ExtLandUse) currentLandUse
(LandParcel)
irtifak (LA_RRR)
(Easement) - -
hakki (LA_Restriction)
(Data  Specification on Area Management
Kamu (LA_RRR)
(Easement) - Restriction, Regulation Zones and Reporting Units)
kisithklar1 | (LA_Restriction)
(Data Specification on Land Use)
Topografya | - (LandElement) | (ReliefFeature)| (Data Specification on Elevation)

Tablo 3.17 cografi veri standartlarinda temsil edilen degerlemeyle iligkili yapi

niteliklerini gostermektedir. LADM ve LandInfra’nin binalarin fiziksel niteliklerine

yonelik tanimlamalari kisithdir. Buna karsin, CityGML, INSPIRE ve IFC BIM detayh

bina tanimlamalar: icermektedirler. Burada alan niteligine dikkat cekmek gerekir.

CityGML, INSPIRE ve IFC BIM standartlar1 bina ve bina béliimlerinin alanlarina

iliskin 6znitelikler icerse de, Boliim 2.3.2’de sunulan alan 6l¢iim standartlar1 bu
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Oznitelige iliskin daha detayli tanimlamalar sunmaktadir. Alan degere 6nemli 6l¢iide

etki eden bir degiskendir; bu nedenle uluslararasi alan 6l¢im standartlarinda

belirtilen tanimlamalara uygun bicimde modellenmesi ve 6l¢iimesi gerekir.

Tablo 3.17 Cografi veri standartlarinda yapi nitelikleri

Yap:
LADM LandInfra CityGML INSPIRE BU
nitelikleri
Al area floorArea officialArea, officialVolume
an -
(LA_SpatialUnit) (BuildingPart) (BuildingAndBuildingUnitInfo)
Kullanmilabilir
alan
yearOfConstruction dateOfConstruction,
Takvim yasi1 - yearOfDemolition dateOfDemolition
(_AbstractBuilding) (AbstractConstruction)
dateOfRenovation
(AbstractConstruction)
Etkin yas - -
conditionOfConstruction
(AbstractConstruction)
Ekonomik
omiir
Kalan
ekonomik - - -
omiir
numberOfFloorsAboveGround
storeysAboveGround
floorNumber (AbstractBuilding)
Kat sayisi storeysBelowGround
(BuildingPart) numberOfFloorsBelowGround
(_AbstractBuilding)
(BuildingInfo)
materialOfStructure,
Yap1 materialOfFacade,
malzemesi materialOfRoof
(BuildingInfo)
materialOfStructure
Yap1 teknigi - -
(BuildingInfo)
Yap Kkalitesi - - -
utilityNetworkType connectionToElectricity,
(LA_LegalSpaceUtility connectionToGas,
type
Altyapilar Network) /UtilityNetworkADE connectionToSewage,
(FacilityPart)
ExtPhysicalUtilityNet connectionToWater
work (BuildingAndBuildingUnitInfo)
numberOfDwellings,
numberOfBuildingUnits
Diger (BuildingInstallation)
- (Building)
ozellikler (Room)
(BuildingPart)
(BuildingUnit)
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Bu boliimde yapilan karsilastirmalarda, tematik cografi veri standartlarinin
degerleme uygulamalarinda gereksinim duyulan 6znitelik tanimlamalarini farkl
diizeylerde icerdigi gorulmistir. Belirli bir alana 6zgii yeni bir veri modeli
gelistirirken mevcut standartlardan en ist diizeyde yararlanmak, bu standartlari
temel almak gerekir (Van Oosterom vd., 2018). Bu ¢alismanin amac1 bir uluslararasi
degerleme veri modeli gelistirmek oldugundan hem degerleme hem de cografi veri

standartlardan da en iist diizeyde yararlanmak gerekecektir.

Yapilan karsilastirmali analiz sonucunda degerleme uygulamalarinda ihtiyag
duyulan verilere iliskin en detayli tanimlamalarin LADM’de bulundugu gorilmiis,
degerleme veri modelinin LADM esas alinarak gelistirilmesine karar verilmistir.
LADM’nin bu kararin alinmasina dayanak olan tstiinliikleri soyle 6zetlenebilir: (a)
Tasinmazlarin hukuki ve geometrik niteliklerine iliskin en detayli tanimlamalari
sunmasl, (b) Arazinin miilkiyet, deger ve kullanimina iliskin verilerini kapsayan LA
alanina 6zgii olmasi; (c) Ilk veriyonunun tasinmaz degerlemeye iliskin icerigi
detaylandirilmamis, taslak diizeyinde bir sinif (ExtValution) icermesi, (d) Sundugu
esnek ve genisletilebilir veri modelininin yerel gereksinimlere kolaylikla
uyarlanabilmesi, (e) Degerleme sicilleri ve diger kamu sicilleri (6r. kadastro, bina,
arazi kullanimi) arasindaki anlamsal iligkileri kurabilmesi. LADM dayanakl
degerleme veri modeli tasariminda ayrica yapilara iligkin fiziksel ve cevresel
tanimlamalar iceren CityGML, INSPIRE ve BIM IFC standartlarindan
yararlanilacaktir. LADM’nin detaylandirmadigi diger hukuki tanimlamalar

LandInfra standardindan uyarlanacaktir.
3.5 LADM Tasinmaz Degerleme Veri Modeli

Bu tez calismasinin ana amaci degerleme uygulamalarinda kullanilan ve tretilen
verilerin kaydedilmesine olanak saglayacak bilgi yonetim sistemlerine altlik olacak
bir veri modeli gelistirmektir. Onceki béliimde yapilan inceleme sonucunda
LADM'nin degerleme uygulamalarinda gereksinim duyulan verilerin bir¢ogunu
icerdigi goriilmiis, degerleme veri modelinin LADM’nin bir uzantisi/modiilii olarak
tasarlanmasina karar verilmistir. LADM Tasinmaz Degerleme Veri Modelinin

beklenen katkilar1 sunlardir:
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e Tasinmaz degerlemesinde wuluslararasi bir yap1 ve terminolojinin
gelistirilmesi ve sektorde iletisimin gliclendirilmesi,

e Degerleme sicillerinin ve envanterlerinin iceriginin ve diger kamu sicilleriyle
iliskilerinin (or. tapu sicili ve kadastro, bina sicili, adres sicili, vergi sicili)
belirlenmesi,

e Kurumlar arasinda veri degisimi igin standart bir uygulama semasi
olusturulmasi,

e Ulusal cografi bilgi sistemi projelerine degerleme bilgilerinin de dahil
edilmesini saglamasi,

e Degerlemeye iliskin tiriinler ve uygulamalar (6r. veri tabanlari ve a¢ik kaynak
kodlu yazilimlar) gelistirilmesi icin bir altlik saglamas;,

e Degerleme sonuglarina ihtiya¢ duyan kamusal islemlerin (6r. emlak vergisi,
kamulastirma, imar uygulamasi, vd.) acik, seffaf, etkin ve adaletli olarak

yuritiilmesini saglamasi.

ISO 19152:20212 LADM, ISO 19100 serisi standartlar1 temel alinarak gelistirilmis
kavramsal bir veri modelidir. Kavramsal model, belirli alana iliskin (universe of
discourse) kavramlarin tanimlandigr bir model olarak ifade edilmektedir (ISO,
2014). Kavramsal bir modelin formel olarak tanimlanabilmesi i¢cin bir kavramsal
sema diline (Conceptual Schema Language - CSL) ihtiya¢ duyulur (ISO, 2015). LADM
dahil olmak tizere, ISO 19100 serisi standartlar1 kavramsal sema dili olarak UML'yi
kullanmislardir. Bunun yaninda son dénemde tercih edilen ve UML’ye gore bazi
avantajlar saglayan INTERLIS dili de kavramsal sema dili olarak kullanilabilir. LADM
tasinmaz degerleme veri modeli hem UML hem de INTERLIS CSL ile temsil
edilecektir. Izleyen béliimde éncelikle UML’in ana yapisi hakkinda kisa bir bilgi
verilecek, LADM tasinmaz degerleme veri modelinin bu dil ile gelistirilecektir.
Sonraki boéliimde INTERLIS hakkinda kisa bir inceleme sunulacak, veri modelinin bu

dil ile nasil temsil edildigi anlatilacaktir.
3.5.1 Birlesik Modelleme Dili

UML nesneye yonelik iligkisel bir modelleme dilidir. Herhangi bir yazilim veya

donanimla iligkili olmayan UML, platformdan bagimsiz bir modelleme imkani sunar
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(OMG, 2017). ISO 19100 serisi standartlar1 genellikle UML statik sinif modelleme

kurallari ile temsil edilmistir.

UML ile statik sinif modellemede, nesneler suniflarla temsil edilir. Sinif; ayni
nitelikleri, operasyonlari, iliskileri ve semantigi paylasan bir dizi nesnenin
tanimlanmasi olarak ifade edilmistir (ISO, 2014). Siniflar, stereotipler (stereotype)
araciligiyla genisletilebilir ve anlamlandirilabilir. detaySinifi (featureType) gercek
diinya olgularinin soyutlamalarini temsil eden siniflardir. detaySinifi; 6znitelikler,
islemler, kisitlamalar, operasyonlar ve iliskilerden olusabilir. veriTipi (dataType)
stereotipine sahip bir sinif; herhangi bir nesneyi temsil etmeyen, baska bir deyisle
kimligi olmayan bir 6znitelik kiimesidir. veriTipi sinifinin birincil amac1 basit
verileri saklamaktir (ISO, 2014). kesinListe (enumeration) sterotipli sinif, belirli bir
Ozniteligin degismez degerlerini iceren bir listedir. kesinListe ile iliskilendirilmis bir
Oznitelik sadece bu sinifta tanimlanan listeden deger alabilir (ISO, 2014). kodListesi
(codelList) sterotipli sinif ise belirli bir 6zniteligin alabilecgi potansiyel degerleri
iceren listedir. kodListesi, kesinListe gibi sabit degerler icermez; esnek,
genisletilebilir bir listetir (ISO, 2014). detaySinifi ve veriTipi sinifi; bu simniflarla
temsil edilen yapiy1 detaylandirmak amaciyla 6znitelikler igerir. Bir 6zniteligin
alabilecegi degerler basit bir veri tipi (6r. tam sayi, karakter dizgisi, vd.) ile temsil

edilebilecegi gibi, baska bir sinifla (6r. kesinListe, kodListesi) da temsil edilebilir.

UML'deki bir iliski, model 6geleri arasindaki bir anlamsal baglantidir. UML sinif
diyagramlarinda kullanilan temel iligki tipleri Sekil 3.7°de gosterilmistir. Baglanti
(Association) iligkisi, bir veya daha fazla sinif arasindaki amlamsal iliskiyi temsil
eder. Genellestirme (Generalization) iliskisi, daha genel bir sinif ile daha 6zel bir sinif
arasindaki taksonomik bir iliskidir. Genel sinifin igerdigi tiim tanimlamalar
Genellestirme iliskisiyle alt siniflara miras birakilir ve alt sinifin 6zelligi haline gelir.
Birlestirme (Aggregation) iliskisi, en basit deyisle bir sinifin diger sinifin bir parcasi
(part-of) oldugunu ifade eder. Giclii Birlestirme (Composition) iliskisi ise,
Birlestirme iliskisine gore daha gli¢li bir baglantiy1 temsil etmektedir. Giicli
Birlestirme iliskisinde iliskinin yonledigi sinif modelden silinirse (6r. list veya ana
sinif), alt siniflar da modelden otomatik olarak silinir. Bagimlilik (Dependency)

iliskisi, tek veya bir dizi model 68esinin, spesifikasyonu veya uygulamasi i¢in baska
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model 6gelerine ihtiya¢ duyuldugunu ifade eder; genellikle UML paketleri arasinda
kurulur. Gergeklestirme (Realization) iliskisi, bir spesifikasyon ve bu
spesifikasyonun gerceklestirimi arasindaki iliskiyi temsil etmektedir. Baska bir
ifadeyle, Gergeklestirme iligkisinin yonlendirildigi sinif, yonlenen sinifin tiim yapisal
ozelliklerini miras almak zorunda degildir, ancak tiim davranis 6zelliklerini (6r.

kisitlama, operasyon) miras alir (ISO, 2014).

UML smiflarindaki 6znitelikler ve siniflar arasindaki iliskiler c¢esitli ¢okluk
(multiplicity) degerleri alabilir. Cokluk, bir nesnenin dahil olabilecegi belirli bir
tirdeki iligkilerin sayisin1 ifade eder. Nesneye yonelik bircok dilde ¢okluk,
nesnelerin bir dizi (array) olarak nasil gergeklestilecegi hakkinda bilgi verir. Cokluk,
bir dizinin uzunlugu ve izin verilen bos deger sayis1 lizerindeki kisitlamalar
gosterir. UML’de bir sinif karakterinin veya iliskinin ¢okluk degeri ifade edilmediyse
bir (1) olarak kabul edilir. Bunun haricinde ¢okluk degerleri, sifir veya bir (0..1), bir
veya ¢ok (1..%), sifir veya ¢ok (0..*) veya belirli bir aralik (m,n) olarak tanimlanabilir

(IS0, 2014).

_____ _[‘;»;‘ Gerceklestirme
> Genellestirme [ Birlestirme

________ Bagimlilik e M Giiclii Birlestirme

Sekil 3.7 UML’de temel iliski tipleri

Son olarak UML sinif diyagramlarindaki paket yapisina deginmek gerekir. Paketler
(packages), UML o6gelerini (6r. sinif, paket) gruplar halinde organize etmek
kullanilir. Paket, her tiir model 6gesini (Or. tiim siniflari, sinif tanimlamalarini ve
bunlar arasindaki iliskileri) iceren bir ad alanidir (namespace). Paketler baska
paketler icerebilir. Paketlerin diger paketlere arasinda bagimhlik iligkileri

tanimlanabilir (ISO, 2014).
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3.5.2 LADM Tasinmaz Degerleme Veri Modelinin UML temsili

Bu boélimde, LADM Tasinmaz Degerleme Veri Modeli UML kavramsal sema dili
kullanilarak gelistirilecektir. Bolim 3.2’de sunulan Tasinmaz Degerleme Kavramlar
Dizini ve Bolim 3.3'te sunulan tlke uygulamalari, gelistirilecek veri modeline
dayanak olacaktir. Baska bir deyisle, ad1 gecen boliimlerden elde edilen bilgiler
LADM'nin yeni bir paketi olarak tasarlanacak veri modelinin siniflarini, sif

ozniteliklerini, iliskilerini ve ¢okluk degerlerini belirlemek i¢in kullanilacaktir.

Modelin ilk versiyonu, bu tezin yazan tarafindan tez danismaninin katkilariyla
gelistirilmistir. Gelistirilen model, FIG Komisyon 7 ve FIG Komisyon 9 biinyesinde
kurulmus olan Ortak Calisma Grubunda degerlendirilmis ve modelde bazi
diizenlemeler yapilmistir. Ortak Calisma Grubu; Volkan Cagdas, Abdullah Kara, Umit
Isikdag, Peter van Oosterom, Christiaan Lemmen, Erik Stubkjer ve Ruud
Kathmann’dan olusmaktadir. Model daha sonra bir ¢ok konferans, ¢alistay, seminer
ve ISO Teknik Komite 211 (ISO/TC 211) toplantilarinda sunulmus, alinan geri

donitslerle giincellenerek son halini almistir.

LADM Tasinmaz Degerleme Veri Modelinin; degerleme siireclerinde rol oynayan
kisileri, tasinmaz birimlerini, tasinmazlarin yasal, konumsal, fiziksel ve ¢evresel
niteliklerini, tasinmaz devir islemlerine iliskin bilgileri (6r. satis fiyatlari, satis tiirti),
satis istatistiklerini (Or. satis fiyatlar1 endeksi), degerleme ydntemlerine iligskin
bilgileri (0r. degerleme yontemi, istatistiksel yontem), degerleme sonuglarini (6r.
kestirilen deger, performans analizi) ve degerleme sonuclarina yapilan itirazlari
kapsayacak bir anlamsallia sahip olmasi amag¢lanmistir. Model esasen emlak
vergisi amacl degerlemelere odaklansa da farkli amaglarla ytriitiilen degerleme

verilerinin yonetimine iliskin bir yap1 sunacaktir.

LADM Tasinmaz Degerleme Veri Modelinin temel siniflan (yesil) ve iliskili oldugu
temel LADM siniflan (gri) olarak Sekil 3.8’de gosterilmistir. LADM'de tiim siniflar
LA_ 6n ekini almistir. Bu yaklasimla, modele iliskin tiim bilgiler bir ad alaninda
toplanmistir. LADM Tasinmaz Degerleme Veri Modeli’de benzer bir yaklasimla tim
siniflara VM_ 6n ekiyle verilmistir. Veri modelinin temel siniflarinin timi UML

detaySinifi olarak yapilandirilmigtir.
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Sekil 3.8 LADM tasinmaz degerlemesi veri modeli - ana yap1

LADM Tasinmaz Degerleme Veri Modeli, degerleme nesneleri ve degerleme bilgileri
olarak iki ayr1 béliimde incelenebilir. Oncelikle modelin degerleme nesneleri olarak
anilan kismi tzerinde durulacaktir. Sekil 3.9 modelin degerleme nesneleri
boliimiiniin ana smniflarini, 6zniteliklerini ve iligkilerini gosterimektedir. Sekil

3.10’da ise degerleme nesneleri boliimiine iliskin kod listeleri verilmistir.

Bolim 3.3’te deginildigi gibi, degerleme birimleri (a) sadece arazi (0r. kadastral
parsel), (b) sadece yapi (0r. bina ve bagimsiz béliimler), (c) arazi ve yap1 birlikte adi
milkiyet ve (d) arazi ve yap:r birlikte kat miilkiyeti olarak gruplandirilabilir
(McCluskey, 1999; Bird ve Slack, 2002). Bu degerleme birimleri LADM’nin
TemellidariBirim (LA_BAUnit), KonumsalBirim (LA_SpatialUnit) ve
HukukiKonumsalBinaBirimi  (LA_LegalSpaceBuildingUnit) simiflariyla temsil
edilebilir. Ancak LADM tasinmazlar (0r. bir veya birden fazla parsel tizerindeki
binalar veya bagimsiz boliimler) ve bunlara iliskin haklarin kadastral agidan
modellenmesine odaklanmistir. LADM’nin kullandigi yaklasim degerleme
nesnelerinin LADM ile dogrudan temsil edilmesine olanak vermemekte ve
dolayisiyla LADM, degerleme sistemlerinin ihtiyaclarina yanit verememektedir. Bu
nedenle, LADM Tasinmaz Degerleme Veri Modeline degerleme nesnelerini temsil

etmek icin DegerlemeBirimi (VM_ValuationUnit), DegerlemeKonumsalBirimi
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(VM_SpatialUnit), Bina (VM_Building), BagimsizBolim (VM_CondominiumUnit) ve
DegerlemeBirimGrubu (VM_ValuationUnitGroup) siniflar1 olusturulmustur (bkz.

Sekil 3.8 ve Sekil 3.9).

DegerlemeBirimi (VM_ValuationUnit), degerleme sicillerinde tutulan temel kayit
birimlerini temsil eder. DegerlemeBirimi sinifi ile LADM'nin TemelidariBirim sinifi
arasinda kurulan baglanti iliskisiyle birlikte, degerleme birimleriyle kadastral
sistemlerdeki temel kayit birimleri arasindaki iliski agik¢a belirlenmistir.
DegerlemeBirimi; birim tanmimlayicis1 (vuid), birim tird (type), bolge tiri
(neighbourhoodType) ve altyapr servisleri (utilityNetwork) o6zniteliklerini
icermektedir (bkz. Sekil 3.9). Degerleme birim tiirii 6zniteligi, DegerlemeBirimTiiru
(VM_ValuationUnitType) kod listesinde tanimlanmis parsel (parcel), bina (building),
bagimsiz bolim (condominium) gibi degerlerden birini alabilir (bkz. Sekil 3.10).
Benzer sekilde, bolge tirti Ozniteligin alabilecegi olasi degerler BolgeTiru
(VM_NeighboorhoodType) kod listesi ile detaylandirimistir (bkz. Sekil 3.10). Bu
sinifin son 6zniteligi olan altyap servisleri ise degerleme biriminin hangi altyap1

tesislerine erisimi oldugunu tanimlamay1 amaglar (bkz Sekil 3.10).

DegerlemeBirimi ile DegerlemeKonumsalBirimi, Bina ve BagimsizBoliim arasinda
baglanti iligkileri kurulmustur. Baglanti iligkilerinin ¢okluk degerleri literatiir ve

uluslararasi degerleme uygulamalarina uygun sekilde belirlenmistir.

DegerlemeKonumsalBirimi (VM_SpatialUnit), degerlemeye konu olan parselleri ve
alt-parselleri (sub-parcel) temsil eder. Alt-parsel, Ispanya ve Fransa gibi iilkelerde
bir parselin vergilendirme veya arazi kullanimina goére boliimlenen pargalarini ifade
eder. DegerlemeKonumsalBirimi, parsellerin geometrik biigileri ve bazi temel
Oznitelik (oOr. alan) verilerini iceren LADM’nin KonumsalBirim (LA_SpatialUnit)
sinifyla iliskilendirilmistir. DegerlemeKonumsalBirimi, giincel (currentLandUse) ve
planlanan (plannedLandUse) arazi kullanim durumu o6zniteliklerini icermektedir.
Var olan standartlardan ve veri modellerinden en iist diizeyde yararlanma ilkesi
geregi, arazi kullanim durumlarina iliskin bu 6znitelikler INSPIRE arazi kullanimi
veri temasindan  uyarlanmistir =~ (INSPIRE, 2014). Benzer sekilde

DegerlemeKonumsalBirimi arazi kullanim degerlerini belirtmek icin de INSPIRE
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Hiyerarsik Arazi Kullanimi1 Siniflandirma Sistemi (Hierarchical INSPIRE Land Use

Classification System - HILUCS) degerlerinin kullanilmasi 6nerilmistir.
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Sekil 3.9 LADM tasinmaz degerlemesi veri modeli - degerleme nesneleri

LADM yalnizca binalarin ve bina béliimlerinin (6r. bagimsiz boliim, ortak alan) yasal
sinirlaniyla ilgilidir (ISO, 2012). LADM’de bina bdlimlerinin yasal sinirlari
HukukiKonumsalBinaBirimi (LA_LegalSpaceBuildingUnit) sinifi ile temsil edilmistir.

Degerleme uygulamalarinda ihtiya¢ duyulan fiziksel bina nitelikleri, B6liim 3.4’te
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belirlendigi gibi INSPIRE bina veri temasi (INPIRE, 2013a) ve CityGML (OGC, 2012)
standardinda ayrintili olarak belirlenmistir. LADM tasinmaz degerleme veri
modelinde, tasinmaz degerlemesine konu olan binalart1 ve degerlemede
stireclerinde ihtiya¢ duyuldugu belirlenen bina niteliklerini temsil etmek i¢in Bina
(VM_Building) smifi olusturulmustur. Bina; bina tanimlayicisi (buildingID), kullanim
tiirt (useType), konut sayis1 (numberOfDwelling), kat sayis1 (numberOfFloor), yapim
tarihi (dateOfConstruction), yap1 kalitesi (constructionQuality), yap1 malzemesi
(constructionMaterial), cephe malzemesi (facadeMaterial), 1sitma kaynagi
(heatingSource), 1sitma  sistemi  (heatingSystem), enerji  performansi
(energyPerformance), alan (area) ve hacim (volume) 6zniteliklerini icermektedir
(bkz. Sekil 3.9). Kullanim tiirti 6zniteligi, BinaKullanimTiirti (VM_BuildingUseType)
kod listesi ile tanimlanan konut (residential), tarim (agriculture), ofis (office),
endustri (industrial) gibi degerleri alabilir (bkz. Sekil 3.10). BinaKullanimTiirt kod
listesinde sunulan degerlerin yetersiz olmasi durumunda INSPIRE bina veri
temasinda tanimlanan hiyerarsik bina kullanim tirlerinin de kullanilabilecegi kod
listesinin yanina ilistirilen UML notu ile belirtilmistir. Yapi malzemesi, cephe
malzemesi, 1sitma kaynagl, 1sitma sistemi, enerji performansi o6zniteliklerinin
alabilecekleri degerler sirasiyla YapiMalzemeTiirt (VM_ConstructionMaterialType),
CepheMalzemeTiiri (VM_FacadeMaterialType), [sitmaKaynakTiiri
(VM_HeatingSourceType), I[sitmaSistemTiirt (VM_HeatingSystemType),
EnerjiPerformansDegeri  (VM_EnergyPerformanceValue) kod listeleri ile
sunulmustur (bkz. Sekil 3.10). Bu kod listelerinde igerilen degerler, INSPIRE bina
veri temasi ve CityGML standardindan derlenmistir. Yine Bina sinifinda tanimlanan
alan ve hacim o6znitelikleri sirasiyla AlanDegeri (VM_AreaValue) ve HacimDegeri
(VM_VolumeValue) smiflan ile ayrintilandirilmistir. AlanDegeri sinifi, alan tiri
(condominiumAndBuildingAreaType) ve alan degeri (areaValue) o6zniteliklerini;
HacimDegeri sinifi ise hacim tiirii (condominiumAndBuildingVolumeType) ve hacim

degeri (volumeValue) 6zniteliklerini icermektedir (bkz. Sekil 3.9).

Alan tiiri ve hacim tiirt 6znitelikleri sirasiyla BinaAlanTuru (VM_BuildingAreaType)
ve BinaHacimTiirli (VM_BuildingVolumeType) kod listeleri ile ayrintilandirilmistir.
BinaAlanTiirii kod listesindeki degerler, Bolim 2.3.2’de anlatilan tasinmaz alan
Olclim standartlarindan derlenmistir. Bu kod listesinde, briit toplam kat alani
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(totalFloorArea), duvar ic¢i kat alani (intra-murosArea) ve net kat alanm
(netFloorArea) gibi ISO 9836:2017 standardinda tanimlanan biytklikler
tanimlanmistir. IPMSC tarafindan yayimlanan standartlarin gelecekte yaygin
bicimde kullanilacag: diisiiniildiigiinden, ilgili kod listesine eklenen notla birlikte
[PMSC standartlarindaki alan tanimlamalarinin da kullanilabilecegi not olarak ifade
edilmistir. Benzer sekilde, BinaHacimTiirt kod listesi ISO 9836:2017 standardinda
tanimlanan hacim degerleriyle ayrintilandirilmistir. Bu kod listesi, briit hacim

(grossVolume) ve net hacim (netVolume) gibi degerler icermektedir (bkz. Sekil 3.10).
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Vgl u'allon.. The building floor area terms and definitions of the International Property
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------ to IPMSs, the floor areas are measured according to building use types (i.e. office,
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+ o+ o+

Sekil 3.10 LADM tasinmaz degerlemesi veri modeli - degerleme nesneleri kod
listeleri

Degerleme modelindeki diger degerleme birimi bagimsiz béliimlerdir. Bu birimler
OGC LandInfra standardindan uyarlanan BagimsizBolim (VM_CondominiumUnit)
sinifi ile temsil edilmistir. Kat miilkiyetine konu bir bina (a) bagimsiz boliimler (or.

konut, magaza); (b) bagimsiz boliimlerin 6zel kullanimina tahsis edilen eklentiler
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(or. garajlar, depolama alanlar1) ve (c) parsel, yapisal bilesenler (o6r. temeller,
catilar), erisim alanlar1 (6r. giris holleri, bosluklar) ve diger bina alanlarim (or.
merdivenler, 1sitma odalar1) kapsayan ortak yerlerden olusur (0OGC, 2016). Bagimsiz
boliimler ve eklentiler maliklerin 6zel kullanimina tahsis edilmisken; ortak alanlar
bagimsiz boliimlerin arsa paylarina gore tiim malikler tarafindan toplu olarak sahip
olunan alanlari ifade eder (OGC, 2016). BagimsizBoliim ve Bina sinifi birlestirme
iligkisi ile baglanmistir. Bu iliski, bagimsiz bélimlerin birleserek binay:
olsturabilecegini ifade eder. BagimsizBoliim; bagimsiz boliim tanimlayicisi (culD),
eklenti  (accessoryPart), eklenti tiri (accessoryPartType), oda sayisi
(numberOfRoom), kat sayis1 (floorNumber), alan (condominiumArea) ve arsa payl
(sharelnjointFacilities) ozniteliklerini icermektedir (bkz. Sekil 3.9). Eklenti tiiri
ozniteligi, Eklenti Turt (VM_AccessoryPartType) kod listesinde tanimlanan garaj
(garage) ve ¢amasir odasi (laundary) gibi degerlerden birini alabilir (bkz. Sekil
3.10).

LADM Tasinmaz Degerleme Veri Modelinin degerleme nesneleri kapsaminda
olusturulan son sinif DegerlemeBirimGrubu (VM_ValuationUnitGroup) smifidir.
DegerlemeBirimGrubu degerleme nesnelerinin idari birimler, tasinmaz kullanim
tirii veya deger boélgeleri acgisindan gruplandirilmasini saglar. Bu sinif, kiime
degerleme c¢alismalar1 i¢in olusturulan gruplari temsil etmek igcin LADM’nin
KonumsalBirimGrubu (LA_SpatialUnitGroup) sinifiyla iligkili olarak
olusturulmustur. DegerlemeBirimGrubu’; grup tamimlayicist (vuglID), grup adi
(valuationGroupName) ve adres tanimlayicis1 (ExtAddressID) o6zniteliklerini

icermektedir (bkz. Sekil 3.9).

Model, LADM'nin uzantis1 olarak tasarlandigindan degerleme nesnelerinin 3B
olarak temsiline olanak saglar. Bu temsil, KonumsalBirim (LA_SpatialUnit) sinifi ile
iliskili olan SiirYiizeyi (LA_BoundaryFace) smifiyla saglanir. BIM ve 3B kadastro
verilerinden tilretilen tasinmaz birimleri (6r. bina, bagimsiz bdliim, eklenti)
LADM’de (Cemellini, van Oosterom, Thompson, ve de Vries, 2020; Meulmeester,
2019) ve dolayisiyla LADM Tasinmaz Degerlemesi Veri Modelinde temsil
edilebilmektedir.
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LADM Tasinmaz Degerleme Veri Modelinin degerleme bilgileri olarak adlandirilan
ikinci bolimiiniin ana sinifi Degerleme (VM_Valuation) sinifidir. Bu sinif, tek ve
kiime tasinmaz degerleme uygulamalarinda kullanilan ve tretilen verileri
diizenleyen bir simiftir (bkz. Sekil 3.11). Degerleme sinifi ile DegerlemeBirimi ve
Taraf (LA_Party) siniflar1 arasindaki iliskiler, bir degerleme biriminin bir veya daha
fazla degerleme uzmani tarafindan yirttilen bir veya daha fazla degerleme
faaliyetine konu olabilecegini gostermektedir. Degerleme sinif;; degerleme
tanimlayic1 (vID), degerleme raporu tanimlayic1 (valuationReportID), degerleme
tarihi  (dateOfValuation), deger tiiri  (valueType), degerleme amaci
(purposeOfValuation), takdir edilmis deger (assessedValue), degerleme yaklasimi
(valuationApproach) ve itiraz durumu (statusOfAppeal) 6zniteliklerini icermektedir.
Deger tiirti 6zniteligi, DegerTuru (VM_ValueType) kod listesi ile detaylandirilmistir.
Bu kod listesi, Bolim 3.3’te anlatilan tllke uygulamalarindan elde edilen piyasa
degeri (marketValue), vergi degeri (taxValue) ve sermaye degerini (capitalValue)
icermektedir (bkz. Sekil 3.12). B6lim 3.2’de olusturulan Tasinmaz Degerleme
Kavramlar Dizini daha fazla deger tiirii icermesine ragmen, modelin basit yapisini
korumak icin DegerTiirii kod listesi sinifina sadece anketlerden elde edilen deger
tirleri eklenmistir. Kod listeleri genisletilebilir bir yapi1 sundugundan, DegerTiiru
kod listesinin yerel deger tiirleriyle genisletebilecegi belirtilmelidir. itiraz durumu
ozniteligi, itiraz sonuglarina iliskin kabul edilmis (accepted), karar asamasinda
(inDecision),  reddedilmis  (rejected) durumlar1  iceren ItirazDurumu

(VM_AppealStatus) kod listesi ile detaylandirilmistir (bkz. Sekil 3.12).

Degerleme smifinin  bir diger 0Ozniteligi olan degerleme yaklasimi,
DegerlemeYaklasimi  (VM_ValuationApproach) UML veriTipi sinifi olarak
olusturulmustur. Bu sinifin, bir tasinmazin farkli yontemler kullanilarak birden fazla
degerlemeye konu olabilecegi ve birden c¢ok degeri olabilecegi distinilerek
tasarlandigini belirtmek gerekir. Tasinmaz Degerleme Kavramlar Dizininde (B6lim
3.2) ve iilke uygulamalarinda (Boliim 3.3) belirlendigi gibi, tek ve kiime tasinmaz
degerleme siireclerinde genellikle karsilastirma, maliyet, gelir yontemleri veya
bunlarin farkli bir versiyonu kullanilmaktadir. Karsilastirma, maliyet, gelir
yontemlerine iliskin detaylar sirasiyla, EmsalKarsilastirmaYontemi
(VM_SalesComparisonApproach), = MaliyetYaklasimi  (VM_CostApproach)  ve
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GelirYontemi (VM_IncomeApproach) veriTipi siniflan ile verilmistir (bkz. Sekil

3.11). Bu siniflar, degerleme yontemlerinde 6zel olarak ihtiya¢ duyulan karakterleri

icermek ve bu yontemlere iliskin bilgileri kaydetmek ve ydnetmek amaciyla

olusturulmustur.

VersionedObject «featureType»
o0x «featureType» Valuation::VM_MassAppraisal
- Valuation::VM_Valuation
VersionedObject| valueParty i Sl < C (011
) vID: Oid + analysisType: VM_MassAppraisalAnalysisType [0..1]
«featureType» 1. 0.* [+ valuationReportiD: Oid [0..1] + i VM_MassApprai [0..1]
Party::LA_Party +value | + dateOfvaluation: DateTime + estimatedValue: Currency [0..1]
+party + valueType: VM_ValueType [0..1] +appraisal | 0.
+ * + " + assessedValue: Currency +stat
il paty | -1 valueRr _ +value + statusOfAppeal: VM_AppealStatus [0..1] Fvalue VersionedObject;
rmParty 0.* [+ purposeOfvaluation: CharacterString [0..1] o N
| oox P + valuationApproach: VM_ValuationApproach [0..1] | " 0. v«f('ela(ureType» -
1* Valuation::VM_SalesStatistic
VersionedObject 0.* +value | 0.* +value * R
baunitasParty «featureType» +value + dateOfAnalysis: DateTime [0..1]
Administrative:LA_RRR X X + averagePricePerSquareMeter: Currency [0..1]
+price | 0.* *price at |+ basePriceindex: Decimal [0..1]
+mo[ 1% 4| 0.* Object + dateOfBasePricelndex: DateTime [0..1]
0.»[ o.x|+ pricelndex: Decimal [0..1]
unitRrr «featureType» + dateOfPricelndex: DateTime [0..1]
1. Valuation::VM_TransactionPrice
+unit[0..* +unit | 1 e rsat | 0.
- priceRr  +price | * tpID: Oid
VersionedObject| . . + dateOfContractOrDeclaration: DateTime [0..1]
«featureType» + transactionPrice: Currency [0..1] vugHierarchy
Administrative::LA_BAUnit |01 + typeOfTransaction: VM_TypeOfTransaction [0..1] +set +element
+price 0.+ “tp . 0.1 0.% +vug| 1.% g [ 1.*
+baunit | 0.* VuHierarchy VersionedObject
+vunit +vu2 0..1 «featureType»
relationSu subierarchy Baunit 0.1] 0..1[+unit +vul0.* +unit| 0.1 Valuation::VM_ValuationUnitGroup
VersionedObject | +part +whole
* * * * «featureType» * N
*+8u2 0.%5u1 0.40-1 () +su10.%| +su|0.. V. i __VMivyp Jnit 0 0- +vug | 0.*
Object 154w
+ wulID: Oid
 «featureType» + type: VM_ValuationUnitType [1..] +set 0.1
Spatial Unit::LA_SpatialUnit 4 100dType: VM_| .' Type [0..1]| 0..* +vs 0. | g.x+vs +sug 0.% +e\em|em 0..*
+ utilityServices: CharacterString [0..*] y
T LA_Source VersionedObject!
+part0..* *part g« | +su | 1.*hole| 0.* +whole [ 0.* +whole [ 0.1 «featureType» «featureType» +whole
Valuation::VM_ValuationSource Spatial Unit::LA_SpatialUnitGroup 0.%
+ text: MultiMediaType [0..1]
«featureType» + type: VM_ValuationSourceType | 0..*
Spatial Unit:: L~
LA_LegalSpaceBuildingUnit cuVu
0.1Part - -
+bu | 0.* wpart | o1 VersionedObject
+bu - 5 «featureType»
1 VersionedObject | +whole +part Valuation::VM_Cq Init
+whole | 0..* +part | 0.* 0.* «featureType» 02
VersionedObiject | *SU +bu Valuation::VM_Building o +cu 0.*
«featureType» 1.* 0.*
Valuation::VM_SpatialUnit
«dataType» «dataType» «dataType»
Valuation::VM_ValuationApproach VM_M pprai: rformance Valuation::
) N VM_SalesComparisonApproach
+ costApproach: VM_CostApproach [0..1] + dateOfAnalysis: DateTime [0..1]
+ incomeApproach: VM_IncomeApproach [0..1] + sampleSize: Integer [0..1] + comparableValuationUnitiD: Oid [0..*]
+ salesCe i h: VM_SalesCi isonApproach [0..1] + measureOfAppraisalLevel: VM_MeasureOfAppraisalLevel [0..1] + timeAdjustment: Currency [0..1]
+ evel: Decimal [0..1] + locationalAdjustment: Currency [0..1]
+ measureOfAppraisalUniformity: VM_MeasureOfAppraisalUniformity [0..1] + physicalAdjustment: Currency [0..1]
+ appraisalUniformity: Decimal [0..1] + estimatedValue: Currency [0..1]
«dataType»
Valuation::VM_CostApproach
«dataType» «codeList» «codeList» «codeList» «codeList»
+ costType: VM_CostType [0..1] Valuation::VM_IncomeApproach Valuation:: Valuation:: Valuation:: Valuation::
+ dateOfCostPrice: DateTime [0..1] VM_ValueType \VM_AppealStatus| VM_CostType VM_TypeOfTransaction
+ sourceOfCostPrice: CharacterString [0..1] | |+ netincome: Currency [0..1]
+ costPricePerSquareMeter: Currency [0..1] | | + grossPotentiallncome: Currency [0..1]
+ totalCost: Currency [0..1] + effectiveGrossincome: Currency [0..1] «codeListy «codeListy deList
+ chronologicalAge: Integer [0..1] + operatingExpenses: Currency [0..1] Vel Valuation:: :/:u:lion?’
+ effectiveAge: Integer [0..1] + capitalizationRate: Decimal [0..1] VM_MeasureOfAppraisalLevel | |VM_MassAppraisalAnalysisType VM NeighborhoodType
+ physicalObsolescence: Currency [0..1] + grossincomeMultiplier: Decimal [0..1] _Neig yp
+ functionalObsolescence: Currency [0..1] + discountRate: Decimal [0..1]
+ extemalObsolescence: Currency [0..1] + estimatedValue: Currency [0..1] «codeList» «codeList «codeListy
+ totalObsolescence: Currency [0..1] + depreciationFactor: Decimal [0..1] Valuation:: Valuation:: Valuation::
+ estimatedValue: Currency [0..1] + vacancyRate: Decimal [0..1] VM_MeasureOfAppraisalUniformity

VM_ValuationSourceType

VM_ValuationUnitType

Sekil 3.11 LADM tasinmaz degerlemesi veri modeli - degerleme bilgileri

EmsalKarsilagtirmaYontemi; emsal olarak kullanilan tasinmazlarin tanimlayicilari

(comparableValuationUnitID),

Zaman

diuzeltmesi
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diizeltmesi (locationalAdjustment) ve fiziksel diizeltme (physicalAdjustment)

Ozniteliklerinin yani sira bu yodntemle tahmin edilen deger (estimatedValue)

Ozniteligini icermektedir.

MaliyetYontemi sinif;; maliyet tiri (costType), birim maliyet fiyati

(costPricePerSquareMeter), birim fiyat tarihi (dateOfCostPrice), birim fiyatin kaynagi
(sourceOfCostPrice), toplam

efektif

maliyet (totalCost),

yas (effectiveAge),

(physicalObsoloscence), islevsel yipranma (functionalObsoloscence), dissal yipranma

koronolojik yas

(choronologicalAge), fiziksel ylpranma

(externalObsoloscence), toplam yipranma (totalObsoloscence) ile bu yodntem
kullanilarak Kkestirilen deger (estimatedValue) 6zniteliklerini icermektedir (bkz.
Sekil 3.11). Bu siniftaki, maliyet turi 6zniteligi, MaliyetTiru (VM_CostType) kod
listesi ile tanimlanan yeniden iiretim maliyeti (reproductionCost) ve yerine koyma

maliyeti (replacementCost) degerlerini alabilir (bkz. Sekil 3.12).

GelirYontemi  smnifi; net gelir (netlncome), brit potansiyel gelir

(grossPotentiallncome), efektif briit gelir (effectiveGrossincome), isletme giderleri
(operatingExpences), kapitalizasyon oram (capitalizationRate), briit gelir carpani

(grossincomeMultiplier), iskonto orani1 (discountRate), asinma

pay1
(depreciationFactor), bosluk orani (vacancyRate) ile bu yontem ile kestilen deger

(estimatedValue) 6zniteliklerini icermektedir (bkz. Sekil 3.11).

«codeList»
«codeList» Valuation::
Valuation:: VM_MeasureOfAppraisalUniformity
VM_ValueType «codeList» «codeList» «codelList»
Valuation:: Valuation:: Valuation:: + coefficientOfConcentration

+ assessedValue VM_CostType \VM_AppealStatus| VM_MeasureOfAppraisalLev el + coefficientOfDispersion
+ annualRentalValue + coefficientOfVariation
+ marketValue + replacementCost + accepted + mean + interquartileRange
+ useValue + reproductionCost + inDecision + median + medianAbsoluteDeviation
+ taxValue + rejected + weightedMean + medianPercentDeviation
+ appraisedValue + range
+ fairvalue - + standardDeviation
+ bookvalue «codeList» - + weightedCoefficientofDispersion
+ cadastralValue Valuation:: «codelList» + weightedCoefficientOfVariation
+ capitalValue VM_TypeOfTransaction Valuation::VM_MassAppraisalAnalysis Type P Gther
+ rateableValue
+ commercialValue * ppenMarketSale * mqlppleRegremonAnalyss
5 eeaeaEE + inheritence + amflm.aINeu.raIN.etwork «codeList»
+ other + forcgdSa|e + a}daptlngsnmatl(.)nProcedure valuation::

+ familyTransfer + timeSeriesAnalysis VM_ValuationSourceType

+ other + clusterAnalysis =

+ voluntaryTransfer + locationalValueResponseSurfaceAnalysis| | + valuationReport

+ exchange + other + declarationDocument

Sekil 3.12 LADM tasinmaz degerlemesi veri modeli - degerleme nesneleri
boéliimiiniin kod listesi siniflari
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LADM Tasinmaz Degerleme Veri Modeli, kiime degerlemesi ile ilgili verileri,
KiimeDegerleme (VM_MassAppraisal) simnifi ile diizenlemistir. KiimeDegerleme
genellestirme iligkisi ile Degerleme sinifinin alt sinifi olarak tanimlanmistir. Bagka
bir deyisle, KiimeDegerleme, Degerleme simifinin tiim 6zelliklerini miras alacak
sekilde olusturulmustur. KiimeDegerleme sinifi; matematiksel model
(mathematicalModel), istatistiksel analiz yontemi (analysisType), performans
gostergesi  (performancelndicator) ve Kestirilen deger (estimatedValue)
ozniteliklerini icermektedir. Analiz yontemi 6zniteligi, KimeDegerlemeAnalizTiru
(VM_MassAppraisalAnalysisType) kod listesi ile tanimlanan ¢oklu regresyon analizi
(multipleRegressionAnalysis), uyarlamal tahmin prosediiri
(adaptiveEstimationProcedure), zaman serisi analizi (timeSeriesAnalysis) ve yapay
ag analizi (artificialNetworkAnalysis) degerlerini igerebilir (bkz. Sekil 3.12).
Performans  gostergesi  Ozniteligi ise  KiumeDegerlemePerformansAnalizi
(VM_MassAppraisalPerformance) veriTipi sinifi ile detaylandirilmistir. Bu sinif
analiz tarihi (dateOfAnalysis), 6rneklem sayisi (sampleSize), degerleme diizey 6l¢iitii
(measureOfAppraisalLevel), degerleme diizeyi (appraisalLevel), degerleme istikrar
olcuti (measureOfAppraisalUniformity) ve degerleme istikrar (appraisalUniformity)
ozniteliklerini icermektedir. Degerleme diizey olguiti Ozniteligi,
DegerlemeDiizeyOlgiit (VM_MeasureOfAppraisalLevel) kod listesi ile
ayrintilandirilmistir ve ortalama (mean), medyan (median) ve agirlikli ortalama
(weightedMean) degerlerini alabilir. Degerleme istikrar olgiitii Ozniteligi ise
DegerlemelstikrarOlciit kod listesi ile detaylandirilmistir. Bu kod listesi varyasyon
katsayis1 (coefficientOfVariation), dagilma katsayisi (coefficientOfDispersion) ve

standart sapma (standardDeviation) gibi degerler icermektedir.

DegerlemeKaynak (VM_ValuationSource) sinifi, degerleme uygulamalarinda kaynak
olarak kullanilabilecek belgeleri temsil eder (bkz. Sekil 3.11). Bu sinif, LADM’nin
temel siniflarindan olan ve LA’ya iliskin temel kaynaklarla alakali genel bilgiler
iceren Kaynak (LA _Source) smifinin alt smifi olarak olusturulmustur.
DegerlemeKaynak smifinin igerdigi tiir 0Ozniteligi, degerleme raporu
(valuationReport) ve malik beyanlar1 (declarationDocument) degerlerini iceren
DegerlemeKaynakTiirti (VM_ValuationSourceType) kod listesi ile detaylandirilmistir
(bkz. Sekil 3.12).
82



Biittlnciil ve etkili bir degerleme bilgi sisteminin en énemli bilesenlerinden biri,
Bolim 3.3’te belirtildigi gibi, satis fiyati sicilleridir. Bu nedenle LADM Tasinmaz
Degerleme Veri Modelinde satis fiyat: sicillerine iliskin temel bilgileri temsil etmek
icin SatisFiyatlar1 (VM_TransactionPrice) sinifi olusturulmustur (bkz. Sekil 3.11). Bu
sinif, tasinmaz satis fiyati tanimlayicisi (¢pID), satisa iliskin kontrat veya beyan tarihi
(dateOfContractOrDecleration), satis fiyati (transactionPrice), devir tiru
(typeOfTransaction) Ozniteliklerini icermektedir. Devir tiri o6zniteligi, miras
(inheritance), aile ici satis (familyTransfer), serbest piyasa satis1 (openMarketSale)
degerlerini iceren SatisTuri (VM_TypeOfTransaction) kod listesi ile
detaylandirilmustir (bkz. Sekil 3.12).

SatisFiyatlar1  (VM_TransactionPrice) sinifinda kaydedilen verilerin analiz
edilmesiyle tasinmaz piyasasina iliskin resmi endekslerin olusturulmasi icin
Satisistatistikleri (VM_SalesStatistic) sinifi olusturulmustur (bkz. Sekil 3.11). Satis
istatistikleri veya endeksler genellikle belirli bir bolgedeki belirli kullanim
tiriindeki tasinmazlar icin  olusturuldugundan, Satisistatistikleri  siifi
DegerlemeBirimGrubu (VM_ValuationUnitGroup) sinifi ile iliskilendirilmistir.
Satisistatistikleri; istatistik tanimlayicis1 (analysisID), analiz tarihi (dateOfAnalysis),
metrekare basina ortalama fiyat (avaragePricePerSquareMeter), baz fiyat endeksi
(basePricelndex), baz alinan endeks tarihi (dateOfBasePricelndex), fiyat endeksi
(pricelndex) ve endeks tarihi (dateOfPricelndex) Ozniteliklerini icermektedir.
Ornegin, 2012 yilinda (baz alinan fiyat endeksinin tarihi) 100 olarak belirlenmis baz
fiyat endeksi; 2020 yilinda (fiyat endeksinin tarihi) 180 olarak (fiyat endeksi)
giincellenerek kaydedilebilir ve yénetilebilir. Satisistatistikleri sinifinda kaydedilen
veriler, SatisFiyatlar1 ve/veya Degerleme siniflarinda kaydedilen veriler
kullanilarak tretildiginden bu smiflar arasinda baglanti iliskileri kurulmustur.
Deger haritalar, Satisistatistikleri simifinda kaydedilen veriler esas alinarak

olusturulabilir.

LADM'deki Taraf (LA_Party) sinifi, LA’da rol oynayan gercek ve tiizel Kkisilerile
birlikte gruplari (6r. aile, asiret) temsil etmektedir (LADM, 2012). LADM’nin Taraf
sinifina bagh olarak olusturulan TarafRolTipi (LA_PartyRoleType) kod listesi amaci,
LA’ya iliskin kisilerin rollerini detaylandirmaktir (6r. noter, topograf, ciftci). Ancak
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bu kod listesi degerleme siireclerinde rol alan kisileri kapsamamaktadir. Nesneye
yonelik modelleme metodolojisi uyarinca, LADM’ye yeni bir kavram eklenmiyorsa,
var olan siniflarin genisletilmesi gerekir (Paasch, van Oosterom, Lemmen ve
Paulsson, 2015). Bu yaklasim, TarafRolTipi kod listesinin degerleme siireclerinde
rol oynayan Kkisilerle zenginlestirilmesini olanakl kilar. Bu nedenle, B6ltim 3.2’de
Tasinmaz Degerleme Kavramlar Dizininde belirlenmis degerleme siireglerinde
gorev alan Kkisilerin (6r. degerleme uzmani) TarafRolTipi kod listesi sinifina

eklenmesine karar verilmistir.

LADM Tasinmaz Degerleme Veri Modeli zamansal veri yonetimine olanak verir. Veri
modelinin cesitli siniflarinda kaydedilen bazi zamansal 6znitelikler (6r. degerleme
tarihi, satis tarihi) bu islemlerin gerceklesme zamanlarini ifade eder. Ancak, bu
verilerin uygulama semalarina (Or. veritabani semasi, veri degisim modeli)
kaydedildigi sistem zamanlarinin da zamansal veri yonetiminde oldukc¢a 6nemli
oldugu belirtilmelidir. LADM’de sistem zamanlarinin yonetimi
VersiyonlanmisNesne (VersionedObject) sinifinda yer alan yasam siiresini baslat
(beginLifespan) ve yasam stiresini bitir (endLifespan) 6znitelikleri ile saglamaktadir.
VersiyonlanmisNesne sinifi tim LADM siniflarinin (Kaynak sinifi harig) tist sinifi
olarak belirlenmistir. LADM’nin bu tasarim yaklasimi, LADM Tasinmaz Degerleme
Veri Modeli tasariminda da sirdiirilmistiir. Bagska bir deyisle, degerleme veri
modelinin tim siniflar1 (DegerlemeKaynak sinifi hari¢) dogrudan veya dolayl
olarak VersiyonlanmigsNesne smifinin alt sinifi olarak tanimlanmistir. Boylelikle,
LADM Tasinmaz Degerleme Veri Modelinin hem gercek hem de sistem zamanlarini
yonetilmesini sagladigi; baska bir deyisle iki-zamanl (bitemporal) veri yonetimini

sagladig1 vurgulanmalidir.

Son olarak, temel LADM paketleri ve LADM Tasinmaz Degerleme Veri Modeli paketi
arasinda kurulan iliskiye deginmek gerekir. Sekil 3.13, LADM ana paketleri ile bir
LADM paketi olarak tasarlanmis Tasinmaz Degerleme Veri Modeli arasindaki
bagimhilik iligkilerini gostermektedir. Burada kurulan Bagimhlik (Dependency)
iliskisi, LADM Tasinmaz Tasinmaz Degerleme Veri Modelinin tanimlanmasi veya

uygulamasi i¢in ihtiya¢ duydugu diger LADM 06gelerini ifade eder.
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«conceptualSchema»
Party

+ LA_PartyMember

«conceptualSchema» +LA_Party
Valuation + LA_GroupParty
+LA_PartyType «conceptualScheman»
+ VM_AccessoryPartType i FLA P Administrative
=l _PartyRoleType e —————— =
+ VM _AppealStatus ———>> +LA_GroupPartyType + LA_AdministrativeParty
+VM_AreaValue = ~ = —
- = + LA_AdministrativePartyRoleType
+VM_Building (from LADM classes) +LA RRR
+ VM_BuildingAreaType - _
+ VM_BuildingUseType :ti—iAiTn
+ VM_BuildingVolumeType N LAingst i
+ VM_CondominiumuUnit _Resind u?n. .
+ VM_ConstructionMaterial Type T = 2 : tif;esponsmllny
+ VM_CostApproach + LAiA;r:igr:‘;?ativeSource
+VM_CostType = - ) o )
+VM_EnergyPerformanceValue «conceptualScheman + LA_RequiredRelationshipBAUnit
+ VM_FacadeMaterial Type Spatial Unit +LA_AvailabilityStatusType
(= - .
) = +LA_BAUnitType
+ VM_HeatingSystemSource + LA_RequiredRelationshipSpatialUnit S
= ) ’ ) + LA_AdministrativeSource Type
+VM_HeatingSystemType + LA_SpatialUnit <= —=> +LA_RightType
+ VM_IncomeApproach + LA_SpatialUnitGroup . LAiRestrictionType
+ VM_MassAppraisal + LA_LegalSpaceBuildingUnit = - -
; ) = = . + LA_ResponsibilityType
+ VM_MassAppraisalAnalysisType + LA_LegalSpaceUtilityNetwork = +LA MorgageType
+ VM_MassAppraisalPerformance +LA_Level - gageyp
+ VM_MeasureOfAppraisalLevel +LA_Areavalue (from LADM classes)
+ VM_MeasureOfAppraisalUniformity +LA_VolumeValue
+VM_NeighborhoodType + LA_DimensionType
+ VM_SalesComparisonApproach + LA_BuildingUnitType «conceptual Schemay _
- Surveying and Representation
+ VM_SalesStatistic + LA_SurfaceRelationType
+ VM_TransactionPrice + LA_UtilityNetworkStatusType + LA_AutomationLevelType
+ VM_TypeOfTransaction + LA_UtilityNetworkT ype +LA_MediaType
+VM_Valuation + LA_RegisterType + LA_SpatialTransactionType
+ \/M_\/aluat?onApproach +LA_StructureType ez — = + LA_SurveyParty
+ VM_ValuationSource + LA_LevelContentType + LA_SurveyPurposeType
+ VM_ValuationSourceType +LA_AreaType + LA_SurveyRelation
+ VM_ValuationUnit + LA_VolumeType + LA_ PlatformType
+ VM_ValuationUnitGroup __| + Surveying and Representation + LA_SurveyMethodType
+ VM_ValuationUnitType + LA_SurveyPartyRoleType
+VM_ValueType + LA_techniqueType
+VM_VolumeValue (fromLADM classes) +LA_Point
+ VM_SpatialUnit + LA_SpatialSource
+ LA_BoundaryFaceString
+ LA_BoundaryFace
(from LADM classes) .
+ LA_Transformation
+LA_PointType
+ LA_SpatialSourceType
+ LA_InterpolationType
+ LA_MonumentationType

(from Spatial Unit)

Sekil 3.13 LADM tasinmaz degerlemesi veri modeli ve LADM’nin paketleri ve bu
paketker arasindaki iliskiler

3.5.3 INTERLIS Dilinin Genel Ozellikleri ve LADM Tasinmaz Degerleme Veri
Modelinin INTERLIS Temsili

INTERLIS, bir kavramsal sema dili ve bu dil ile olusturulan kavramsal modellerin
fiziksel gerceklestirimini destekleyen bir dizi yazilim aracidir. UML’de oldugu gibi
MDA’ya uygun gelistirilmistir. INTERLIS dili, Isvicreli bilim adamlar tarafindan
gelistirilmis ve Isvigre’de yerel bir standart olarak kabul edilmistir (SN 612030)
(Germann, Liithy, van Oosterom ve Dubbeling, 2018, INTERLIS, 2016). INTERLIS,
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veri modellemede, cografi veri degisiminde ve cografi veri modellerinin birbiriyle
entegrasyonunda kullanilabilmektedir (KOGIS, 2006). Oncelikle sadece LA’da veri
modelleme, uygulama semalar: tiretme ve veri yonetimi icin kullanilan INTERLIS,

daha sonra farkli alanlarda da kullanilmaya baslamistir

INTERLIS’'in diger kavramsal sema dillerine (6r. UML) gore bazi avantajlari
bulunmaktadir. Bu avantajlar; insanlar tarafindan okunmasi kolay metin dosyalari,
bilgisayarlar tarafindan dogrudan islenebilir sézdizimi, INTERLIS dilinde
olusturulan veri modellerinin, veritabanlarina ve veri degisim formatlarina (6r.
GML) otomatik olarak doniisiime olanak saglayan araglarinin varligi ve dogrudan
gerceklestirilebilen geometri tipleri olarak oOzetlenebilir (Germann vd. 2015;

Germann vd., 2018).

INTERLIS, kavramsal modellemeden teknik gerceklestirme siireglerinin farkl
asamalarinda kullanilabilecek bir dizi ara¢ saglamaktadir. Bu araclardan ilki
kavramsal veri modellerinin UML’e benzer sekilde gorsellestirilmesine imkan
saglayan INTERLIS UML editérudir. Bu editor ayrica, UML statik simif
diyagramlarina benzer sekilde veri modelleri olusturulmasina ve bunlarin
INTERLIS dosya formatinda (*.ili) temsil edilmesine olanak saglar. INTERLIS dosya
formatinda olusturulan veri modellerinin sézdizimsel dogrulugu, bir baska
INTERLIS araci olan ‘INTERLIS Compiler’ (ili2c) ile kontrol edilebilir. ‘INTERLIS
Compiler’ aracinin veri modelini dogrudan veri degisim formatlarina (6r. GML, XSD)
dontstiirilmesine imkan saglamaktadir. INTERLIS veri modellerinin ¢esitli
veritabani semalarina otomatik olarak ¢evrilmesini saglayan birkag farkli INTERLIS
araglar vardir. Bunlardan, ‘iliZora’ veri modellerinden Oracle konumsal veritabani
semalarina, ‘iliZpg’ ise PostGIS konumsal veri semasina dogrudan doéniisim
saglamaktadir. Bu veritaban1 doniisim araglar1 ayrica, olusturulan veritabani
semalarina dogrudan veri ytklemek icin kullanilabilmektedir (Germann vd., 2015;
Kalogianni vd., 2017). INTERLIS'in veri dogrulama araci (iliValidator) INTERLIS'in
en biiyik avantajlarindan biridir. Bu arag, konumsal bilesenleri de bulunan
verilerin, bir kavramsal model uygun olup olmadigini denetlemek igin

kullanilmaktadir (Germann vd., 2015). INTERLIS’in QGIS i¢in olusturudugu eklenti,
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INTERLIS formatindaki kavramsal veri modellerinin QGIS’te dogrudan temsiline ve

bu modellere uygun veri yonetimi, dizenlemesi yapilmasina olanak saglamaktadir.

INTERLIS dilinin UML’e karsi tstiinliiklerinden biri, INTERLIS'in kavramsal veri
modellerinde ifade edilen g¢esitli kisitlamalarin (konumsal, konumsal olmayan ve
mantiksal) dogrudan uygulama semalarinda gergeklestirilmesini saglamasidir. UML
ise kisitlamalarin temsili i¢in yetersiz kalmakta, bu nedenle baska dillere (6r. OCL)
ihtiya¢ duymaktadir. INTERLIS’in halen gelistirilme asamasinda olan 3.0 versiyonu
ISO tarafindan tanimlanan tiim 3B geometri tiplerini (6r. solid) destekleyecektir

(Germann vd., 2018).

ISO 19100 serisi standartlarin sundugu veri modellerin bazilar: (6r. ISO 19107, ISO
19111, ISO 19115, ISO 19156) ve ISO 19152:2012 LADM, INTERLIS dili ile temsil
edilmistir. Baska bir ifadeyle, LADM veri modelini gelistirmek i¢in temel olarak
kullanilan tiim ISO 19100 serisi standartlarinin veri modelleri, INTERLIS CSL ile
ifade edilmistir. INTERLIS dilinin avantajlarindan yararlanmak isteyen Isvigreli,
Kolombiyali ve Yunanistanl arastirmacilar; INTERLIS tabanli LADM tilke profilleri
tasarlamislar ve bu profilleri gerceklestirerek veritabanlari olusturmuslardir (Jenni,
Guarin, Ziegler, ve Pérez, 2017; Kalogianni vd., 2017). Arastirmacilar, kavramsal
modelden fiziksel modele hizli dénlisiim saglamasinin ve INTERLIS dilinde ifade
edilen kisitlamalarin dogrudan fiziksel modellere aktarilmasinin INTERLIS’in en
avantajl 6zellikleri oldugunu belirtmislerdir (Jenni vd., 2017; Kalogianni vd., 2017).
Benzer avantajlardan yararlanabilmek icin bu c¢alismada, LADM Tasinmaz
Degerleme Veri Modelinin INTERLIS kavramsal sema dili ile temsil edilmesine karar

verilmistir.

UML ile temsil edilmis bir veri modeli dogrudan INTERLIS diline
dontstirilememektedir (Kalogianni vd., 2017). Bu nedenle, LADM Tasinmaz
Degerleme Veri Modelindeki tim smiflarin, 06zniteliklerin, iliskilerin ve
tanimlamalarin INTERLIS ile yeniden olusturulmasi gerekir. INTERLIS dilinde yeni
bir model gelistirmeden 6nce, modelin temel aldig1 diger tiim veri modellerinin veya
standartlarinin INTERLIS UML editortine yliklenmesi gerekir. Bu nedenle, LADM’'nin
bagimli oldugu diger veri modellerinin (6r. ISO 19107, ISO 19111, ISO 19115, ISO
19156) INTERLIS dilindeki dosyalar1 (*.ili), INTERLIS UML Editor aracina
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yuklenmistir. INTERLIS UML Editore yiiklenen INTERLIS dosyalarinin Kolombiya
LADM iilke profili gelistirilirken hazirlandig ifade edilmelidir (Jenni vd., 2017).
Ardindan, LADM Tasinmaz Degerleme Veri Modelinin tiim siniflari, 6znitelikleri ve
iliskileri manuel olarak INTERLIS UML Editoériinde tanimlanamistir. Daha sonra
editoriin o6zellikleri kullanilarak, LADM Tasinmaz Degerleme Veri Modelinin
INTERLIS dilinde olusturulmus dosyasi (*.ili) disariya aktarimistir. Sekil 3.14’te
LADM Tasinmaz Degerleme Veri Modelinin Degerleme ve DegerlemeBirimi
siniflarini, bu smiflarin 6znitelikleri ve bu smiflar arasindaki iligkiyi; UML simif
diyagrami, INTERLIS UML Diyagrami ve INTERLIS dilindeki temsili gosterilmistir.
Modelin sinif, 6znitelik ve iliskilerinin INTERLIS dili ile temsili EK-C’de sunulmustur.

«featureType»
Valuation::VM_Valuation

vID: Oid

dateOfValuation: DateTime

valueType: VM_ValueType [0..1]

assessedValue: Currency

statusOfAppeal: VM_AppealStatus [0..1]
purposeOfValuation: CharacterString [0..1]
valuationApproach: VM_ValuationApproach [0..1]

+ o+ o+ o+ o+ o+ o+

+value | 0.*
valueUnit

+unit | 0.1

ValuationApproach
purposedf/aluation
statusOfAppeal
assessedvalue
valueType
dateOftaluation

i}

VersionedObject

«featureType»
Valuation::VM_ValuationUnit

+yalue |07

valuelinit

*unit 0.1

Wh_Valuationlnit

vulD: Oid

type: VM_ValuationUnitType [1..¥]
neighborhoodType: VM_NeighborhoodType [0..1]
utilityServices: CharacterString [0..*]

+ + + +

valuationlInitiD
neighborhoodType
valuationUnifType
utilityServices

UML Sinif Diyagram INTERLIS INTERLIS Tanimlamasi
Diyagram
CLASS VM Valuation EXTENDS
- LADM V1.VersionedObject =
VersionedObject Wh_Waluation -

vID: MANDATORY 0id;
dateOfValuation: XMLDate;
valueType: VM ValueType;
assessedValue: Currency;
statusOfAppeal: VM AppealStatus;
purposeOfValuation:
CharacterString;
valuationApproach:

VM ValuationApproach;

END VM Valuation;

CLASS VM ValuationUnit EXTENDS
LADM V1.VersionedObject =
vuID: MANDATORY 0id;

type: LIST {1..*} OF

VM ValuationUnitType;
neighborhoodType:

VM NeighborhoodType;
utilityServices: MANDATORY 0Oid;
END VM ValuationUnit;

ASSOCIATION valueUnit =

unit -- {0..1}
VM ValuationUnit;
value -- {0..*} VM Valuation;

END valueUnit;

Sekil 3.14 LADM tasinmaz degerleme veri modelinin INTERLIS temsilinin bir

bolimu

INTERLIS dilinin en 6nemli avantajlarindan biri veri modellerinde tanimlanan
kisitlamalarin uygulama semalarinda dogrudan gerceklestirilebilmesidir. LADM
Tasinmaz Degerleme Veri Modelininde de bazi kisitlamalar bulunmaktadir. Bu
kisitlamalardan biri, belirlenen degerleme birim tiiriine (6r. parsel, bagimsiz béliim)
gore, uygulama semalarinda gelistirilmesi gereken siniflarin belirlenmesine

yoneliktir. Tablo 3.18 degerleme birim tiirtiniin bagimsiz boliim olarak secildigi
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durumlarda, BagimsizBolim sinifinin gerceklestirilmesi gerektigini belirten
INTERLIS ifadesini gostermektedir. Baska bir ifadeyle, degerleme birim tiirt parsel
olarak  secilmisse, BagimsizBolim sinifinin ~ olusturulmasina  gerek

duyulmamaktadir.

Tablo 3.18 Bagimsiz boliim i¢in INTERLIS CSL ile ifade edilmis bir kisitlama

CLASS VM CondominiumUnit EXTENDS LADM V1.VersionedObject =
cuID: MANDATORY Oid;

accessoryPart: BOOLEAN;

accessoryPartType: CharacterString;

!'l Possible code list values: (garage, laundry, shop, other);
condominiumArea: VM BuildingAreaType;

floorNumber: Integer;

numberOfRoom: Integer;

shareInJointFacility: Fraction;

MANDATORY CONSTRAINT

VM ValuationUnit.valuationUnitType = “condominium” ;”

END VM CondominiumUnit;

Bir sonraki boélimde, degerleme uygulamalarinda ihtiya¢ duyulan ve cografi
analizler ile 2B ve 3B verisetleri kullanilarak elde edilen tasinmaz 6znitelikleri
incelenecek ve LADM Tasinmaz Degerleme Veri Modeli icin c¢esitli profiller

uretilecektir.
3.6 Degerleme Uygulamalarinda 3B Verilerin Kullanimi

Bu boliimde 6ncelikli olarak, degerleme uygulamalarinda ihtiya¢ duyulan tasinmaz
karakterlerini 2B ve 3B verisetlerinden (6r., kadastral, bina ve kent modelleri)
yararlanarak tiireten calismalar irdelenecektir. Burada incelenecek tasinmaz
niteliklerinde biri de, manzara olacaktir. Literatiirde manzara niteligini elde etmek
amaciyla yapilan ¢alismalar ve bunlarin izledikleri yontemler tartisilacaktir (Boliim
3.6.1). Bu kapsamda elde edilen bilgilerle, degerleme uygulamalarinda
kullanilabilecek manzara niteliklerini tiiretmek icin 3B verisetlerinden yararlanarak
bir uygulama yapilacaktir (Boliim 3.6.2). Son olarak, elde edilen veriler 1s181nda,
LADM Tasinmaz Degerleme Veri Modelindeki degerleme birimleri i¢in 3B

konumsal/gevresel profiller tiiretilecektir (Boliim 3.6.3).
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3.6.1 Degerlemede 3B Veriler ve Analizler

Degerleme siireclerinde ihtiya¢ duyulan bircok geometrik, fiziksel ve cevresel
nitelik veya degisken 3B kadastro, bina ve kent modellerinden ¢esitli analizlerle
edinilebilir. Bunun yani sira, literatiirde uydu goriintiileri, nokta bulutlar1 ve sokak

goriintiilerini degerleme uygulamalarinda kullanan ¢alismalar bulunmaktadir.

Bina yasi ile birlikte bina ve bina béliimlerinin alanlari, degerleme uygulamalarinda
siklikla kullanilan 6zniteliklerdir. Bu 6znitelikleri 3B verisetleri kullanarak tiireten
calismalar bulunmaktadir. Biljecki ve Sindram (2017), sadece bina geometrilerini
birinci detay diizeyinde (level of detail - LoD) iceren 3B kent modellerini kullanarak
bina yaslarini yiiksek basariyla tahmin etmislerdir. Boeters vd. (2015), CityGML
LoD2 diizeyindeki modeli bina i¢ci geometrilerle (or. i¢ duvarlar) zenginlestirerek

net kat alanlarini hesaplamistir.

Sirmans vd. (2005)’e gore, degerleme uygulamalarinda en ¢ok kullanilan dissal
nitelikler sirasiyla manzara, ilgi noktalarina uzaklik, giirtilti ve bolgedeki sug
diizeyidir. Bu 6znitelikleri nitel degerlendirme yontemleri yerine nicel yontemlerle
belirlemek daha dogru sonuclar verir. Bu amacla kullanilabilecek en 6nemli arag

cografi analizlerdir (Wyatt, 1996).

Degerleme uygulamalarinda en g¢ok kullanilan uzaklik tiirleri Tablo 3.19’da
gosterilmistir. Bunlarin yaninda yogun yol, okul, su baskin alanlar1 ve dolgu
alanlarina uzakliklar da matematiksel modellerde siklikla kullanilir. Burada
belirtilen tiim mesafeler genellikle 2D cografi analizler veya web harita hizmetleri
kullanilarak o6lgtilebilmektedir. Ancak zenginlestirilmis bina i¢ alan bilgileri iceren
3B kent modellerinin uzaklik 6lgme uygulamalarinda kullanilmasi daha dogal ve
gercekci sonuclar iiretebilir. Ote yandan, degerleme uygulamalarinda Oklid
mesafesi (Euclidean (beeline) distance), dogrusal (lineer) mesafe, yliriime mesafesi
ve ara¢ navigasyonu icin en kisa yol gibi farkli uzaklik tirlerinin olgildigi

belirtilmelidir.

Degerlemeyle ilgili ¢alismalarda kullanilan bir diger dissal nitelik giiriltidiir.
Guriilti analizleri genellikle cografi analizlerden yararlanarak yapilmaktadir. Cohen

ve Coughlin (2008) havaalani giiriiltiisiintiniin tasinmaz degerine etkisini; Lowicki
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ve Piotrowska (2015) giriiltiinlin arsa degerine etkisini ve Wilhelmsson (2000)
trafik giirtiltiisiiniin miistakil ev degerlerine etkisini 2B analizlerle arastirmiglardir.
Ses diizeyinin farkl yiiksekliklerde kirilmasi nedeniyle, giiriiltii analizlerinde 3B
verilerin 2B verileri tistiinltigii bulunmaktadir (Kubiak ve Lawniczak, 2016). Ancak
3B giriiltii analizlerini degerleme uygulamalarinda kullanan bir ¢alismaya

rastlanmamistir.

Tablo 3.19 Degerleme uygulamalarinda 6l¢iilen mesafe tiirleri

Mesafe Referans

Sahil Bourassa, Hoesli, ve Sun, (2004), Jim ve Chen (2006), Jim ve Chen (2009),
Hamilton ve Morgan (2010)

Nehir/Gol Mahan, Polasky, ve Adams (2000), Paterson ve Boyle (2002), Bourassa vd. (2004),
Anderson ve West (2006), Wen, Xiao, ve Zhang (2017)

Orman Tyrvdinen ve Miettinen (2000), Paterson ve Boyle (2002), Sander, Polasky, ve
Haight (2010)

Park Anderson ve West (2006), Poudyal, Hodges, ve Merrett (2009), Yuan, Wu, Wei, ve
Wang (2018)

Ulasim Din, Hoesli, ve Bender, (2001), Bowes ve Ihlanfeldt (2001), Hess ve Almeida
(2007), Wen vd. (2017), Yuan vd. (2018)

Sehir merkezi Din vd. (2001), Boyle ve Kiel (2001), Paterson ve Boyle (2002), Jim ve Chen
(2006), Sander ve Polasky (2009), Wen vd. (2017), Yuan vd. (2018)

Dag Jim ve Chen (2009), Jim ve Chen (2010)

Tehlikeli atik sahasi McCluskey ve Rausser (2003)

Gilineslenme tahmini, tasinmazlarin glines 15181 ve giin 1s18indan yararlanma
durumlarinin gesitli analizlerle kestirimidir. Bu kestirimde de 3B cografi analizlerin
2B analizlere tustiinligii vurgulanmalidir. Gilineslenme durumlarinin tasinmaz
degerine etkisi; yiiksek binalar, cevresel etkiler ve golge etkileri goz oniinde
bulundurarak ve 3B cografi analizler ile Helbich, Jochem, Miicke, ve Hofle (2013)

tarafindan incelenmistir.

[AAO (2016b)’ye gore, cevresel riskler (or. kimyasal, radyasyon, giirilti, atik
maddeler) tasinmaz degerine etki eder. Rajapaksa vd. (2017), taskin dinamiklerinin;
McCluskey ve Rausser (2003) ise tehlikeli atik sahalarinin tasinmaz degerine

etkisini arastirmislardir.

Son olarak, Sayisal Yiikseklik Modeli (Digital Elevation Model - DEM) ve cografi

analizler kullanilarak belirlenen egim ve baki degiskenlerinin, tasinmaz degerleri
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tizerinde 6nemli bir etkiye sahip olduklar: belirtilmelidir (Garcia, Gdmez ve Alfaro,

2008; Demetriou, 2016; Demetriou, 2018).

Degerleme uygulamalarinda en ¢ok kullanilan dissal 6znitelik manzaradir. 3B
cografi analizler ortaya g¢ikmadan oOnce manzara genellikle sahada yapilan
incelemelerle belirlenmekteydi. Tablo 3.20 cografi analizler kullanilmadan manzara
ozelliklerini belirleyen c¢alismalar hakkinda detaylar1 sunulmaktadir. Bu
calismalarda manzara o6lgiitiiniin bir veya birden fazla kukla degisken (dummy
variable) olarak ifade edildigi gorilmiistir. Bunun anlami, bu c¢alismalarda
manzaranin var/yok veya yok/iyi/tam seklinde belirtildigidir. Manzara niteligini
matematiksel degerleme modellerinde kukla degisken olarak kullanan ¢alismalarin
bircogu, tasinmazlarin manzaraya olan mesafelerini de bir degisken olarak
kullanmislardir (bkz. Tablo 3.20). Bu ¢alismalarda farkli manzara tiirlerinin (6r.

okyanus, dag, orman, sokak, gol) degere etkisinin arastirildigi ayrica belirtilmelidir.

Tablo 3.20 Manzara niteligi kukla degisken olarak kullanan ¢alismalar

Manzara Tasinmaz Manzara olgiitii Manzaraya Saha Manzara kalite ol¢iitleri Referans
tiiri kullanim uzakhk arastirm
tiiri as1
Okyanus, Gol, Konut Kukla degiskenler + + Tam, iyi, iyi sinirh ve az Benson, Hansen,
Dag (Dummy variables) sinirl okyanus manzarasi Schwartz, ve

Gol kenar1/Gol kenar1 degil | Smersh (1998)

Orman, Park Sirali konut Tek kukla degisken + + - Tyrvéinen ve
Miettinen (2000)

Su kiitleleri Miistakil ve | Kukla degiskenler + + Az, orta, genis, yok Bourassa vd.
yar1 miistakil (2004)
konut

Yesil alan Apartman Tek kukla degisken + + - Jim ve Chen
dairesi (2006)

Deniz, Dag, Konut Kukla degiskenler + (sahil ve + Panoramik, kismi deniz | Jim ve Chen

Sokak, Bina dag) manzarasl, dag (2009)

Deniz, Sahil, | Otel Tek kukla degisken - - - Fleischer (2012)

Sehir, Bahge

Deniz, Bahge, | Bagimsiz Tek kukla degisken - - - Hui, Zhong, ve Yu

Cadde, Sokak | boliim (2012)

Gol Konut Tek kukla degisken + - - Schlapfer,
Waltert, Segura,
ve Kienast
(2015)

Arazide yapilan incelemelerde manzaranin belirlenmesi zaman alic1 bir siiregtir ve
oznel degerlendirmeler igerebilir. Cografi manzara analizleri nicel bir yaklasimla

saha incelemesi yaklasimina bir alternatif sunmaktadir. Manzara analizlerinin
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dogrulugu; 3D verisetlerinin kullanilmasi, veri kalitesinin iyilesmesi ve 3D cografi
analizlerin gelismesiyle birlikte artmaya baslamistir. Son dénemde, manzaranin

degere etkisini arastiran ¢alismalarin bir¢ogu 3B cografi analizleri kullanmistir.

Tablo 3.21’de manzaray: cografi analizler ile 6l¢en c¢alismalarin kritik yonleri
sunulmustur. Olciilen manzara tiirii, manzara analizine konu olan tasinmaz
kullanimi, cografi analizde segilen manzara 6l¢iitli, manzaray1 6l¢gmek i¢in engel
olarak kullanilan veriseti ve verisetinin 6zellikleri, gézlemci parametreleri (or.
gozlemci yiiksekligi ve gozlemcinin goris ag¢is1), manzara analizi i¢in segilen

maksimum goriis yaricapi bu kritik faktoérlerden bazilaridir.

Tablo 3.21 Manzarayi cografi analizlerle belirleyen calismalara iliskin detaylar

Manzara tiirii | Tasinmaz Manzara Engel veriseti Gozlemci D1s Manzaraya | Referans
kullamim olgiitii (h=yiikseklik, ha= | yarigap | uzakhk
tirii yatay agl, va= diisey
ac1)
Yol, Binave Su | Mistakil Goriig alan1 | DTM (1 m) (bina h= (kat ytiksekligi (3 500 m + Lake,
kitlesi konut (Viewshed) | yiikselikleri ve egim m) x (kat sayis1) + Lovett,
dahil) gozlemci yiiksekligi Bateman,
(2 m)), ha= +45° ve
Langford
(1998)
Yol, Miistakil, Goriis alan1 | DEM (1 m) (bina h= (kat ytiksekligi (3 500 m + Lake,
Demiryoluy, Su, | yari yiikselikleri, egim ve | m) x (kat sayis1) + Lovett,
Park, Bitki miistakil bitki ortiisti dahil) gozlemci yiiksekligi Bateman,
Ortiist, Bina, konut veya (1.7 m), ha= +45° ve Day
Sanayi sira evler (2000)
Gelistirme Konut Goriig alan1 | DEM (3 m) h=1.83 m (yer 1000 m Paterson
alany, tarim, diizeyi), ha= 360° ve Boyle
orman, su (2002)
Deniz Cok kath Goriig alan1 | DEM (bina h= (kat ytiksekligi (3 500 m Yu, Han, ve
konut yiikseklikleri dahil) m) x (kat sayis1) +h Chai
(1.7 m), ha= 180°, (2007)
va= £90°
Gol Konut Goriis alan1 | DEM (10 m) h=1.83 m (yer Shultz ve
diizeyi) Schmitz
(2008)
Okyanus Konut Gorlis agisi Lidar derived DEM h= (maximum bina 1609 m + Bin,
(1.52 m) (bina yiiksekligi - 3.05 m), Crawford,
yiikselikleri ve bitki ha=360° Kruse, ve
ortiisti dahil) Landry
(2008)
Orman, yesil Konut Goris DEM (10 m) (bina h= (maximum bina 1000 m + (Gol, Sander ve
alan, Su alany, tek yiikselikleri, dahil) yiiksekligi), ha= 360° Akarsu) Polasky
kukla (2009)
degisken
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Tablo 3.21 Manzarayi cografi analizlerle belirleyen ¢alismalara iliskin detaylar

(devami)

Tarim, agag, Miistakil Goriis alant | DEM (7 m) (bina ve h=1.8m (yer Cesitli Cavailhes

yol, konut agag yiikselikleri diizeyi), ha= 360° (70 m vd. (2009)

demiryolu, dahil) to 40

yerlesik alan, km)

su

Orman Konut Gortig alan1 | DEM (30 m) ha=180° Poudyal,

Hodges,
Fenderson,
ve
Tarkington
(2010)

Korfez Konut Gorilis agis1 Lidar derived DEM h= (1.5 or 3 m¢at1 1000 m + (Sahil) Hamilton
(1 m) (bina alt1), ha= 180° ve Morgan
yiikselikleri, ve bitki (2010)
ortiisii dahil)

Korfez Konut Goriis agis1 Lidar derived DEM h= (En siit kattaki + (Kiyn) Hindsley,
(bina yiikselikleri ve konut), ha= 180° Hamilton,
bitki 6rtiisti dahil) ve Morgan

(2013)

Agik alan, yesil | Bagimsiz Goriis alan1 | Lidar derived DTM h= (kat ytiksekligi (3 500 m + (Yesil Yamagata,

alan, okyanus bolim and DSM (0.5 m) m) x (kat sayis1) - 1 alan, Murakami,
(bina yiikselikleri ve + (insan goz okyanus) Yoshida,
bitki ortiisii dahil) yiiksekligi (1.6 m)), Seya, ve

ha=180° Kuroda
(2016)

Sy, yol, Miistakil, Goriig alan1 | Lidar derived DSM h= 1.8 m (yer 150 m Oud

gelistirme yarl (0.5 m) (bina diizeyi), ha= 360° (2017)

alany, yesil miistakil yiikselikleri dahil)

alan, tarim konut veya

sira evler

Bourassa vd. (2004)’te belirtildigi gibi calismalarin ¢ogu okyanus, gél veya nehir
manzarasinin degere etkisini odaklanmis, diger manzara tiirleri (6r. dag, orman,
tarim alany, yol) daha az incelenmistir. Manzaranin arazi degerine etkisini arastiran
Demetriou (2016; 2018) disindaki ¢alismalarin biiyiik cogunlugu manzaranin konut

degerini etkisini incelemistir.

Manzara etkisini cografi analizlerle belirleyen calismalar goriis alani (viewshed)
veya gorls acisi (view angle) olgiitiinii kullanmislardir. Manzara goriis alanini
hesaplamak i¢in en ¢ok kullanilan algoritma, bir gézlem noktasindan goriinen veya
gorinmeyen alanlarin ikili (binary) bir algilama haritasini olusturur (Fisher, 1992;
Lagner, Kloucek, ve Simova, 2018). incelenen ¢alismalarin biiyiik cogunlugu (Lake

vd., 1998; 2000; Paterson ve Boyle, 2002; Yu vd., 2007; Shultz ve Schmitz, 2008;
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Cavailheés vd., 2009; Sander ve Polasky, 2009; Poudyal vd., 2010; Yamagata vd.,
2016; Oud, 2017) manzara alanlarini belirleyerek, degerleme uygulamalarinda
kullanmislardir (bkz. Tablo 3.21). Goriuis acgisini kullanan sinirh sayida ¢alisma
bulunmaktadir. Bunlardan Bin vd. (2008) okyanus manzarasinin toplam agisal
biiytikligiinii goriis hatti analizleriyle elde etmis ve bu buyiikligi 0° ile 360°
arasinda ifade ederek manzaranin degere etkisini arastirmistir. Hamilton ve Morgan
(2010) ve Hindsley vd. (2013), Meksika Korfezi manzarasinin degere etkisini goriis

acilarini 0° ile 180° arasinda belirleyerek arastirmislardir.

Gorts agis1 Olgitiint kullanan ¢alismalarin genellikle belirli bir manzara tiiri icin
tercih edildigi gorilmistiir. Gortis alani 6lgiitii ise genellikle bir tasinmazin gorits
alanini arazi kullanim haritalariyla c¢akistirarak, tasinmazin hangi arazi

kullanimlarini gérdiiglii hesaplamak i¢in kullanilmistir.

Manzara analizinde, engel ve gozlemci verisetlerine ihtiya¢ duyulmaktadir. Bir
engel, raster formatinda bir ytliksellik modelidir. Engel, Sayisal Yiikseklik Modelleri
(DEM) ve Sayisal Yiizey Modelleri (Digital Surface Model - DSM) ve cesitli verisetleri
kullanilarak olusturulabilir. Paterson ve Boyle (2002) ile Shultz ve Schmitz (2008)
hari¢ Tablo 3.21'de sunulan tim c¢alismalar 3B binalar1 engel modellerine dahil
etmislerdir. 2008 yilindan sonra yapilan ¢alismalarin biiyiik ¢ogunlugunda engel
modeli olusturmak icin LIDAR (Light Detection and Ranging) verilerinin kullanildig1
gorilmiistir (Bin vd., 2008; Hamilton ve Morgan, 2010; Hindsley vd. 2013;
Yamagata vd., 2016; Oud, 2017). Engel modellerini LIDAR verisi kullanarak
olusturan ¢alismalarin dogal ve insan yapimi tiim nesneleri ytlikseklikleriyle beraber
icerdigini ve bu bilgileri LIDAR verisinin ilk doniis noktalarinda (first return)
tirettikleri tespit edilmistir. Birgok ¢alismada, bina kat yiiksekliklerinin 3 metre
olarak kabul edildigi gortulmistiir (Lake vd., 1998; 2000; Yu vd., 2007; Sander ve
Polasky, 2009; Yamagata vd., 2016). Sander ve Polasky (2009) cat1 yiiksekliklerini
heseba katmak icin bina ytlikseklik degerlerine 2 metre eklemislerdir. Oud (2017)
LIDAR verisinden elde edilen ortalama yiikseklik verilerini kullanarak engel

verisetindeki 3B binalar1 olusturmustur.

Gozlemci yiliksekligini ve konumunu belirlemek, manzara analizi i¢in oldukca

onemlidir. Incelenen calismalarda gozlemci yiiksekligini belirlemek icin ti¢ farkh
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yaklasim kullanilmistir. Paterson ve Boyle (2002), Shultz ve Schmitz (2008),
Cavailhes vd. (2009) ve Oud (2017) gozlemci ytiksekligini, secilen yer noktasi
yuksekligi ile gozlemcinin boyunu toplayarak hesaplamislardir. Bu yaklasimda, bina
yukseklikleri hesaba katilmamistir. Lake vd. (1998; 2000), Yu vd. (2007) ve
Yamagata vd. (2016), gozlemcinin bulundugu bina katinin ytiksekligini gézlemcinin
boyuyla toplayarak goézlemci yiiksekligini belirlemislerdir. Son yaklasimda ise
binanin en yiiksek seviyesi gozlemci yiiksekligi olarak kabul edilmistir. Ornegin,
Sander ve Polasky (2009) ve Hindsley vd. (2013), her binanin en ytliksek noktasinin
yuksekligini gozlemci yiiksekligi olarak se¢mistir. Bin vd. (2008) gzlemci noktasini,
binanin tahmini maksimum ytksekliginin 3 metre altinda bir yiikseklige
sabitledigini ifade etmistir. Hamilton ve Morgan (2010) ise gozlemci noktasini,
ortalama ¢at1 yiiksekliginin 1,5 veya 3 metre altindaki bir ytikseklik olarak se¢mistir.
Son olarak, Yamagata vd. (2016)'nin gozlemci noktalarinin se¢imi nedeniyle gorts
alanlarinin farklilasmasi sorununu azaltmak icin, her bir bagimsiz béliim birimi icin

iki gozlemci noktasi belirledigi ifade edilmelidir.

Manzara analizlerinde bir diger 6nemli degisken, analizin yapildig1 dis yaricaptir.
incelenen calismalarin biiyiik cogunlugunda analiz dis yaricap genisligi 500-1000
metre arasinda secilmistir. Cavailhes vd. (2009) farkh dis yarigaplarla yaptigi
arastirmada, diiz veya dilize yakin topografyalarda 100-300 metre araliginin

Otesinde yer alan manzaranin degere hi¢bir etkisi olmadigini gostermistir.

Son olarak, Tablo 3.20 ve Tablo 3.21’de gosterilen tiim calismalarda gol, okyanus ve
deniz manzarasinin tasinmaz degerlerini anlamhi diizeyde yiikseltigini
belirlemisledir. Bunun yaninda, yesil alan (Sander ve Polasky, 2009), orman
(Poudyal vd., 2010) ve agik goris (Yamagata vd., 2016) manzaralarinin da degeri
arttirdig1 tespit edilmistir. Diger taraftan, yol (Lake vd., 1998; Oud, 2017) orman
(Paterson ve Boyle, 2002), sehir merkezi (Sander ve Polasky, 2009) ve dag (Jim ve
Chen, 2009) manzaralarinin degeri dustirdigiini tespit eden c¢alismalar vardir.
Burada goriildiigi gibi, bir calismada orman manzarasinin degeri arttirdigi (Poudyal
vd., 2010), digerinde ise degeri azalttig1 goriilmustiir (Jim ve Chen, 2009). Bunun
anlami, bu c¢alismalarin genel anlamda bir bilgi verse de, sadece yapildiklari

konumda bir anlam ifade ettikleridir.
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Sonraki bolimde bir uygulamayla degerleme islemeleri i¢in tasinmaz manzara

niteliklerinin nasil belirlenebilecegi gosterilecektir.

3.6.2 Manzara Degiskeninin 3B Verisetleri Kullanilarak Tiiretilmesine

Yonelik Bir Uygulama

Bu boliimde, 6nceki boliimde incelenen ¢alismalarda kullanilan yaklasimlardan elde
edilen tecriibeler goz oniinde bulundurularak degerleme uygulamalar: i¢in bir

manzara analizi yapilacaktir.

Literatiir incelemesi sonucunda, ¢ok sayida tasinmazin manzara 6zelliklerini ayni
anda belirlemek i¢in kullanilabilecek en uygun 6lgiitiin goriis alani olduguna karar
verilmistir. Bunun nedeni, bu dl¢iit kullanilarak yapilan analizlerin manzaranin nicel
olarak belirlenebilmesine, belirlenen goriis alanlarinin arazi kullanimi verileriyle
cakistirilarak tasinmazin gordiiglii manzara tirlerinin tespit edilmesine ve ulasilan
sonuclarin veritabanlarina kaydedilmesine olanak tanimasidir. Bu boéliimde
yapilacak c¢alismada da benzer bir yaklasim izlenerek dncelikle belirlenen ¢alisma
alanindaki bagimsiz boéltimlerin goriis alanlari belirlenecek, ardindan goris alanlari
glincel arazi kullanim verileriyle cakistirilarak tasinmazlarin manzara alanlan

belirlenecektir.

Yukarida belirtildigi gibi, manzara analizinin iki temel 6gesi engel ve gozlemci
verileridir. Bu uygulamada engel modelini olusturmak i¢in Hollanda’da kamuya a¢ik
olan verilerden yararlanilacaktir. Bu veriler; Temel Adres ve Bina Sicili (Basic
Registration Addresses and Buildings - BAG), 1:10000 o6l¢ceginde Hollanda dijital
topografik temel haritas1 (Digital topographical base map of the Netherlands -
TOP10NL), nokta bulutu verisetidir (AHN3). BAG sicilinden yiikseklik verisi
icermeyen binalarin taban alanlarin1 elde etmek icin yararlanilmis; TOP10NL
veritabanindan bina taban alanlari ile birlikte yol, képrt, arazi ve su gibi topografik

detaylar ve bu detaylarin yiikseklik verileri derlenmistir.

Manzara analizi icin secilen calisma alani, arazinin c¢ogunlukla diiz oldugu,
Hollanda'nin Alkmaar Belediyesinin kii¢tik bir kismidir. Manzara analizi, ArcGIS Pro
2.0 yaziliminin ‘ViewshedZ2’ araci kullanilarak yapilmistir. Bu arag, engel veriseti

olarak raster formatinda bir ylikseklik modeli (6r. DEM ve DSM) ve gozlemci olarak
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da, nokta(lar) veya bir ¢izgi geometrisine ihtiya¢c duymaktadir. Gézlemci bir ¢izgi
olarak secilirse, c¢izgiyi olusturan her nokta icin bir goris alam1 alani
hesaplanmaktadir. Bu ara¢ kullanilarak yapilan analizin ¢iktisi, gozlemcilerin goris

alani alanini temsil eden bir raster dosyasidir.

Sekil 3.15’te manzara analizi uygulamasinda engel modellerini olusturmak icin
kullanilan doért farkli yaklasimlar 6zetlenmistir. Model 1'de, AHN3 nokta bulutu
verisinin ilk donts (first-return) noktalari, ArcGIS ile basit bir siniflandirmaya
tutularak, 25 cm ¢6ziintrliikte bir DSM olusturulmustur. Model 2.1 ve Model 2.2 i¢in,
AHN3 nokta bulutundaki yer noktalar1 siniflandirilmis ve 25 cm ¢6ziiniirliikte DEM
olusturulmustur. DEM, bitkiler ve binalar gibi nesneler icermemekte, c¢iplak
topografyay1 temsil etmektedir. Bitki ortiileri, manzaranin daha dogru ve glvenilir
analizi edilmesi icin temel sorun olarak gortulmektedir (Lake vd., 2000; Zhang, van
Oosterom ve Verbree, 2017). Bu nedenle, Model 2.1 ve Model 2.2’ye bitki 6rtlisi
verisi eklenmemis, ancak 3B binalar bu modeller igin olusturulan DEM’e
eklenmistir. Model 2.2’de DEM verisine eklenen 3B bina geometrileri, BAG’'dan elde
edilen bina taban alanlar1 ve AHN3 nokta bulutundan ArcGIS yaziliminin ‘Summary
Statistics’ arac1 ile elde edilen ortalama yiikseklik verileri kullanilarak ile
tretilmistir. Model 2.1’'de DEM verisine eklenen 3B bina geometrileri ise, BAG’dan
elde edilen bina taban alanlar1 ve AHN3 nokta bulutu kullanilarak ArcGIS yaziliminin
‘LAS Building Multipatch’ araci ile liretilmistir. Model 1, Model 2.1 ve Model 2.2’de
stirekli bir ytikseklik ytlizeyi olusturmak igcin DEM ve DSM modellerine su
ylzeylerinin eklendigi ifade edilmelidir. Bunun nedeni, tasinmazlarin manzara
alanlar1 belirlenirken, su ylizeylerinin de hesaba katilmasina olanak saglamaktir.
Son engel modelinde ise, TOP10NL verisetindeki binalar, su yiizeyi, kopriiler, 2.5D
arazi ve yollar 6nce cografi bilgi sistemi ortaminda birlestirilmis ve ardindan 25 cm

¢Ozlintrliikte bir raster olusturulmustur.
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Sekil 3.15 Farkl veri kaynaklarini kullanarak engel modelleri olusturmak i¢in
uygulanan is akisi

Sekil 3.16’da Hollanda tarafindan kamuya ac¢ik olan verisetlerini kullanarak
hazirlanan dort farkli engel modeli gosterilmistir. Bu engel modellerinden ilki nokta
bulut verisi (AHN3) kullanilarak olusturulmustur. AHN3 verisindeki ilk donis
noktalar1 (first-return) basit bir siniflandirmaya tabii tutulmus bir DSM
olusturulmustur. Model 2.1’de DEM verisine bina c¢at1 geometrileri eklenmistir.
Model 2.2’de DEM verisine ortalama ¢ati noktas: ytikseklikleri dikkate alinarak
olusturulmus 3B binalar eklenmistir. Model 3’te ise, TOP10NL veriseti kullanilarak
bir engel veriseti olusturulmustur. Sekil 3.16’da gosterilen gri renkli bina, bu

calismada gozlemci olarak secilen binay1 temsil etmektedir.

Sekil 3.17°de manzara analizinde 6rnek olarak se¢ilmis binanin gézlemci olarak
secilen alt1 farkli bagimsiz boliimi gosterilmistir. Bu bagimsiz boliimlerin segilme
nedeni, farkh katlarin manzaraya etkisini tespit edebilmektir. Gézlemci yiiksekligi,
Lake vd. (1998; 2000), Yu vd. (2007) ve Yamagata vd. (2016) calismalarina benzer
sekilde, bagimsiz bolimiin taban yiliksekligine, 1,7 m (ortalama uzunlukta bir
insanin goz hizasi) ekleyerek belirlenmistir. Goriis alanlarinin farklilagsmasi

sorununu azaltmak icin, Yamagata vd. (2016) tarafindan uygulanan yaklasima
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benzer sekilde, iki farkli gozlemci noktasi belirlenmis ve bu noktalar bagimsiz béliim

pencerelerinin iki uzak ucuna yerlestirilmistir.

C d

Sekil 3.16 Engel modelleri (a) model 1: AHN3 ilk doniis nokta bulutunda
tiretismis DSM (b) model 2.1: DEM ve bina ve cati geometrileri (c) model 2.2: DEM
ve ortalama ¢at1 noktasi yiiksekligi ile olusturulmus 3B binalar (d) model 3:
TOP10NL veriseti

Sekil 3.17 Gozlemci olarak secilen bagimsiz boliim birimleri
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Cografi analizler ile manzara hesaplanirken belirlenmesi gereken bir diger 6nemli
parametre, goriis alani analizinin dis yarigapidir. Cavailhés vd. (2009), diiz
topografyaya sahip alanlarda 150-300 m dis yarigaptan sonrasinin degere etki
etmedigini ifade ettigi i¢cin bu calismada dis yarigap 300 m olarak secilmistir. Eger
calisma alani engebeli bir arazi olsaydi, dis yarigap 500-1000 m olarak
belirlenebilirdi (Lake vd., 1998; 2000).

Yukarida belirlenen parametreler ve iiretilen verisetleri kullanilarak, secgilen 6rnek
binadaki alti farkli bagimsiz béliim icin goriis alanlar1 hesaplanmistir. Manzara
alanlarini otomatik olarak belirlemek icin ArcGIS Pro 2.0 yaziliminin ‘Model Builder’

aract ile bir is akisi siireci olusturulmustur. EK-D’de bu is akis stireci sunulmustur.

Sekil 3.18’de bir numarali bagimsiz boliimiin doért farkli engel modeli icin

hesaplanan gorus alanlar1 kirmizi renkle gosterilmistir.

Sekil 3.18 Bir numarali bagimsiz bélimiin dort farkli engel modeli ile goriis
alanlarinin belirlenmesi

Sekil 3.19 dort numarali bagimsiz boliim icin dort farkli engel modeli ile hesaplanan

goris alanlar1 kirmizi renkle gostermektedir. Sekil 3.20 ise secilen binadaki alt1
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farkli bagimsiz boliimiin dort farkli engel modeli ile hesaplanan toplam goris
alanlarini gostermektedir. Sonuclardan goriildigi gibi, bir bagimsiz boliimiin farkl
engel modelleri ile oOlgiilen goriis alanlar1 arasinda olduke¢a biiytik farklar

bulunmaktadir.

Model 1 kullanilarak belirlenen gortis alanlar: tiim bagimsiz bélimler i¢in en kiigiik
alanlar ¢ikmistir. Bunun nedeni, Model 1 engel verisetinin; bitki ortiisiinii, agaclari
ve bina ¢atilarini iceren bir DSM olmasi olarak yorumlanmistir. Model 2.1 ve Model
2.2 arasindaki farklarin cati geometrilerinden kaynaklandigi goértilmektedir. Model
2.2'de binalar ¢atinin tam geometrisi yerine ¢at1 noktalarinin ortalama ytiksekligi ile
temsil edildiginden, genellikle Model 2.1’den daha biiyiik bir goriis alanlarina
sahiptir. Son olarak, Model 3 engel veriseti kullanilarak hesaplanan goris
alanlarinin, Model 2.2’den daha biiyiik hesaplandigin1 belirmek gerekir. Bunun
farkin nedeni, Model 3’te kullanilan yiikseklik verilerinin TOP10NL verisetinden

elde edilmisken; Model 2.2’de ortalama bina ¢ati ytiksekligi kullanilmis olmasidir.

27

<]

Sekil 3.19 Dort farkli engel modeli ile dort numarali bagimsiz béliim icin goriis
alanlarinin belirlenmesi
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Boliim 3.6.1’de incelenen bazi ¢alismalarda (Lake vd., 1998; Paterson ve Boyle,
2002; Yu vd., 2007; Yamagata vd., 2016; Oud, 2017) hesaplanan goriis alanlar
mevcut arazi kullanimi verisiyle cakistirilarak, tasinmazlarin hangi arazi kullanim
tiiriint daha fazla gordiigi hesaplanmistir. Bu yéntem, manzara 6zelliklerinin toplu
olarak belirlenmesine olanak verdiginden, kiime degerlemesi i¢in oldukga

uygundur. Bu uygulamada da benzer bir yaklasim izlenecektir.

c 70000
T: 60000 8
% 58888 - H Model 1
2 -~ 4 - .
TE 30000 | p—— Model 2.1
o0 20000 B

- Model 2.2
E‘, 10000 - | pu _q-ll _ =
S 0 Model 3
[

1 2 3 4 5 6

Bagimsiz Boliimler

Sekil 3.20 Sec¢ilen bagimsiz boliimlerin toplam goris alanlarinin her bir engel
modeli i¢in belirlenmesi

Hollanda’da Arazi Kullanim Veritabani (Land Use Database - BBG), TOP10NL ve
2015 yazina ait hava fotograflar1 kullanilarak hazirlanan mevcut arazi kullanim
durumlart acgik veri olarak paylasilmaktadir. Bu uygulamada, BBG verisi ile
hesaplanan bagimsiz bolim goris alanlar c¢akistirilarak tasinmazlarin hangi
manzaralar1 gordigu belirlenecektir. Sekil 3.21’de calismada segilen bolgenin
mevcut arazi kullamim degerleri gorsellestirilmistir. Calisma alaninda; yapili alan
(Built-up Area), otoban (Highway), demiryolu (Railroad), su kiitlesi (Water),
endustri bolgesi (Industrial zone) ve rekreasyon (Recreation) arazi kullanimlari

oldugu tespit edilmistir.

Sekil 3.20 ve Tablo 3.22’de gorildiigi gibi, en biiyik goriis alanina sahip olan
bagimsiz boliimler en st kattaki ii¢ ve alti numarali; en diisiik gorts alanina sahip

olan bagimsiz béliimler ise en alt kattaki bir ve dért numaral birimlerdir.
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Sekil 3.21 Segilen ¢alisma alanindaki mevcut arazi kullanimlari (yapili alan (built-
up area), otoban (highway), demiryolu (railroad), su kiitlesi (water), endustri
bolgesi (industrial zone) ve rekreasyon (recreation))

Tablo 3.22’de ¢alisma bolgesindeki bagimsiz béliimlerin hangi arazi kullanimini, ne
olciide gordiigii gosterilmistir. Ornek olarak secilen binadaki bagimsiz béliimler
yapili alan, su kiitlesi, otoban ve endiistri bolgesi manzaralarina sahiptir. B6liim
3.6.1'de incelenen calismalarda goriildiigii gibi, su kiitlesi manzarasi tasinmaz
degerlerini arttirmaktadir. Tablo 3.22’de sunulan oranlara gore, 6rnek olarak
secilen bagimsiz boéliimlerin su kiitlesi goriis alanlar1 ihmal edilebilecek diizeydedir.
Diger taraftan, hangi manzaranin degeri nasil etkiledigini bulmanin tek yolu,
manzara tiirlerinin degisken olarak igerildigi bir matematiksel degerleme modeli
yardimiyla ¢esitli analizler (6r. regresyon) yapmaktir. Ancak buradaki uygulamanin
ana amaci, kiime degerlemesi uygulamalar: i¢in manzaranin o6l¢iilmesine iliskin
yaklasimlar belirlemek, 6l¢iilen manzara degerlerinin degerleme veritabanlarinda
nasil kaydedilmesi gerektigine iliskin Oneriler sunmaktir. Bu nedenle, manzara

tiirlerinin degere etkisi arastirllmamistir.
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Tablo 3.22 Farkli engel modelleri kullanilarak belirlenen arazi kullanim gorts

alanlan
— >
Bagimsiz B6liim No Engel. Gorils alam (m?) —
Modeli Yapil alan Su Otoban Endiistri Toplam
Model 1 2044 0 3426 0 5471
(37.4%) (0%) | (62.6%) (0%)
11750 69 10723 827 23370
Model 2.1
L (50.3%) (0.3%) | (45.9%) (3.5%)
Model 2.2 10533 69 10722 1506 22830
(46.1%) (0.3 %) (47.0%) (6.6%)
Model 3 12009 0 10515 1931 24455
(49.1 %) (0 %) (43 %) (7.9 %)
Model 1 3159 1 3948 64 7172
(44.0%) (0%) | (55.0%) (0.9%)
Model 2.1 15103 92 12781 3470 31446
R (48.0%) (0.3%) | (40.6%) (11.0%)
Model 2.2 22713 92 12780 2913 38497
(59.0%) (0.2%) | (33.2%) (7.6%)
21945 87 13152 4073 39258
Model 3
(55.9%) (0.2%) | (33.5%) (10.4%)
Model 1 6572 2 4740 441 11754
(55.9%) (0%) | (40.3%) (3.8%)
Model 2.1 20506 108 13335 4363 38312
3 (53.5%) (0.3%) | (34.8%) (11.4%)
Model 2.2 41976 108 13333 5094 60511
(69.4%) (0.2%) | (22.0%) (8.4%)
47001 106 13831 4811 65749
Model 3
(71.5%) (0.2%) | (21.0%) (7.3%)
Model 1 1503 0 2834 0 4337
(34.7%) (0%) | (65.3%) (0%)
Model 2.1 8814 83 7961 0 16859
. (52.3%) (0.5%) | (47.2%) (0%)
Model 2.2 7884 83 7961 0 15928
(49.5%) (0.5%) | (50.0%) (0%)
5962 0 3830 0 9792
Model 3
(60.9%) (0%) (39.1%) (0%)
Model 1 2401 3 3678 10 6092
(39.4%) (0.1%) | (60.4%) (0.2%)
Model 2.1 10325 102 11095 0 21523
s (48.0%) (0.5%) | (51.6%) (0%)
Model 2.2 16796 102 11095 0 27993
(60.0%) (0.4%) | (39.6%) (0%)
16501 105 11280 0 27886
Model 3
(59.2%) (0.4%) | (40.5%) (0%)
Model 1 4991 11 4314 62 9378
(53.2%) (0.1%) | (46.0%) (0.7%)
Model 2.1 13280 115 12064 0 25459
6 (52.2%) (0.5%) | (47.4%) (0%)
Model 2.2 30454 115 12064 0 42633
(71.4%) (0.3%) | (28.3%) (0%)
34894 108 12453 0 47456
Model 3
(73.5%) (0.2%) | (26.2%) (0%)
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Tablo 3.22’deki sonuglar degerlendirildiginde, Model 1'in uygun bir engel veriseti
olmadig1 degerlendirilmektedir. Bunun nedeni, Model 1'de bir¢ok nesnenin (or.
bitki ortiisii) gercek geometrisiyle temsil edilememesidir. Model 2.1 ve Model 2.2
engel verisetlerinin, Model 1’e daha dogru sonuglar verdigi ifade edilebilir. Ayrica,
Model 2.1 binalarin gercek geometrisini icerdiginden, Model 2.2’den daha yiiksek
dogrulukla goriis alanlarinin belirlenmesine olanak saglayabilir. Ancak Model 2.1 ile
yapilan manzara analizlerinin Model 2.2’den ¢ok daha uzun islem siiresine ihtiyac
duydugu ifade edilmedlir. Model 2.2 ve Model 3 kullanilarak belirlenen goriis
alanlar1 birbirlerine olduk¢a yakindir. Bunun nedeni, bu modellerde igerilen bina
yuksekliklerinin birbirine yakin olmasidir. Sonug olarak, tasinmaz goriis alanlarinin
detayli belirlemesi gereken degerleme calismalarinda, yiliksek islem stlresine
ragmen, Model 2.1'in kullanilmasinin daha dogru oldugu soéylenebilir. Bunun
yaninda, Model 2.2 veya Model 3’lin degerleme stuireclerinden kullanilmasinin daha

pratik oldugu ifade edilmelidir.

Bir sonraki boliimde, 3B verisetlerinden tiiretilen tasinmaz dissal niteliklerinin
LADM Tasinmaz Degerleme Modelinde nasil etmsil edilebilecegi tizerinde durulacak

ve modelin 3B konumsal/¢gevresel profilleri olusturulacaktir.
3.6.3 LADM Tasinmaz Degerleme Veri Modeli 3B Profilleri

Degerleme uygulamalarinda tasinmazlar hakkinda giincel ve dogru bilgilere ihtiyag
duyulur (FAO, 2017). Dissal tasinmaz nitelikleri (6r. manzara, ilgi noktalarina
uzaklik, giirtltii, glineslenme siiresi) de bu kapsamdadir. Digsal nitelikleri saha
calismalariyla elde etmek zaman alic1 ve maliyetli bir siirectir. Her bir degerleme
uygulamasi i¢in bu analizlerin yenilenmesi emek ve zaman kaybina neden olur.
Bolim 3.6.1 ve Boliim 3.6.2°de gosterildigi gibi, 3B verisetleri ve 3B cografi analizler,
dissal nitelikleri elde etmek icin kullanilabilir. Cografi analizler ile elde edilen
nitelikler ile bu nitelikleri elde etmek kullanilan parametrelerin degerleme

veritabanlarina kaydedilmesi, bu soruna bir ¢6ziim getirebilir.

Bolim 3.5.2'de gelistirilen LADM Tasinmaz Degerleme Veri Modeli; degerleme
birimlerinin yasal, konumsal, geometrik ve fiziksel niteliklerine iliskin detayh
bilgiler icerse de dissal tasinmaz niteliklerine iliskin smnirh sayida bilgi

saglamaktadir. Bu boliimde, 2B ve 3B verisetlerinden cografi analizlerle tiiretilen
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niteliklerin LADM Tasinmaz Degerleme Veri Modelinde temsil edilmesi amaciyla 3B

degerleme birimi profilleri tasarlanmistir.

Sekil 3.22’de, 3B parseller i¢in hazirlanmis LADM Tasinmaz Degerleme Veri Modeli
profilinin ana smiflar1 gosterilmistir. Burada gorildiugi gibi, DegerlemeBirimi
(VM_ValuationUnit) simifinda degerleme birim tiiri parsel (parcel) olarak
tanimlanmistir. Degerleme uygulamalarinda ihtiya¢ duyulan parsel bilgileri,
KonumsalBirim (VM_SpatialUnit) siifinda tanimlandigindan, DegerlemeBirimi ve
KonumsalBirim siniflar1 arasinda ana modelden tiiretilmis bir baglanti iligkisi
olusturulmustur. DegerlemeBirimi sinifina eklenen dissal (external) oOzniteligi,
degere etki eden digssal faktorleri temsil eder. DigssalKarakteristik
(VM_ExternalCharacteristic) veriTipi sinifi, parsel degerini etkileyebilecek manzara
(view) ve ilgi noktalarina uzaklik (distanceTo) gibi Ozniteliklere iliskin detaylari

icermektedir (bkz. Sekil 3.25).

external: ExternalCharacterictic [0..*]
utilityServices: CharacterString [0..*]

«featureType»
3D_Profile::VM_ValuationUnit «featureType»
. 3D_Profile::VM_SpatialUnit
e Iderived LADM_VM - —P
+ type: VM_ValuationUnitType [1..*] = parcel 0..* 0..* | + plannedLandUse: CharacterString [0..*]
+ neighborhoodType: VM_NeighborhoodType [0..1] + currentLandUse: CharacterString [0..*]
+
+

Sekil 3.22 Parsel i¢in olusturulan 3B profilin ana siniflari

Sekil 3.23'te 3B bagimsiz bolim profilinin ana siniflar1 gosterilmistir. Burada,
DegerlemeBirimi (VM_ValuationUnit) sinifinda degerleme birim tiri bagimsiz
bolim (condominiumUnit) olarak tanimlanmistir. Degerleme uygulamalarinda
ihtiya¢ duyulan bagimsiz boliim bilgileri, Bagims1zBolim (VM_CondominiumUnit)
sinifinda tanimlandigindan, DegerlemeBirimi ve BagimsizB6liim siniflar1 arasinda
ana modelden tiiretilmis bir baglanti iliskisi olusturulmustur. Onceki profile benzer
sekilde, bagimsiz boéliimlere iliskin digsal nitelikler, DegerlemeBirimi sinifina
eklenen dissal (external) 6zniteligiyle temsil edilmistir. Boliim 3.6.1’de gosterildigi
gibi manzara, ilgi noktalarina uzaklik, giiriiltii ve giines alma stireleri gibi 6zellikler
bagimsiz  bolimlerin  degerini  etkileyen faktorlerdendir. Bu nedenle,
DissalKarakteristik (VM_ExternalCharacteristic) sinifina manzara (view), ilgi

noktalarina uzaklik (distanceTo), giirultii (noise) ve glines alma (insolation)
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Oznitelikleri eklenmistir (bkz. Sekil 3.25). 3B bagimsiz boliim profiline benzer bir
profilin Bina (VM_Building) sinifi i¢in de gelistirilebilecegi belirtilmelidir.

«featureType»
3D_Profile::VM_CondominiumUnit

«featureType»
3D_Profile::VM_ValuationUnit

culD: Oid
wID: Oid /derived LADM_VM condominiumArea: LA_AreaValue [0..*]
type: VM_ValuationUnitType [1..*] = condominiumUnit | 0..1 0.1 accesorryPart: Boolean [0..7]

accessoryPartType: VM_AccessoryPartType [0..*]
numberOfRoom: Integer [0..*]

floorNumber: Integer [0..*]
sharelnJointFacilities: Decimal [0..1]

neighborhoodType: VM_NeighborhoodType [0..1]
external: ExternalCharacterictic [0..*]
utilityServices: CharacterString [0..*]

+ o+ + + +
+ o+ o+ o+ + o+

Sekil 3.23 Bagimsiz boliim i¢in olusturulan 3B profilin ana siniflar

Sekil 3.24’te 3B degerleme birimleri (6r. parsel ve bagimsiz béliim) i¢in olusturulan
profillere iliskin veriTipi smniflar1 ve kod listesi sinifi gosterilmektedir.
DissalKarakteristik (VM_ExternalCharacteristic) siifinda yer alan manzara (view),
ilgi noktalarina uzaklik (distanceTo) ve girilti (noise) Ozniteliklerini
detaylandirmak i¢in  swrasiyla  ManzaraNiteligi  (VM_ViewCharacteristic),
MesafeNiteligi (VM_DistanceCharacteristic) ve GurultiuNiteligi
(VM_NoiseCharacteristic) smiflar1 olusturulmustur. Bu siniflarin olusturulma
nedeni, 2B ve 3B verisetlerinden cografi analizlerle elde edilen degerlerin ve bunlari
elde etmek icin kullanallan parametlerinin degerleme veritabanlarinda
kaydedilmesini saglamaktir. Bu siniflarda yer alan oOznitelikler, Bolim 3.6.1’de
yapilan analizlerden elde edilmistir. Ornegin, ManzaraNiteligi’ siifinda farkh
manzara ol¢iitleriyle (6r. goriis alani ve goris acis1) yapilan analizlere iliskin bilgiler
kaydedilebilir. Hangi manzara o6lgiitiiyle manzara analizinin yapildiginin temsil
edilmesi i¢cin ManzaraNiteligi sinifindaki o6l¢lit (measure) o6zniteligi ve
ManzaraOlgiitTiirii (VM_TypeOfViewMeasure) kod listesi olusturulmustur. Bu kod
listesi goriis alam1 (viewshed), goris acic1 (viewAngle) ve saha arastirmasi
(fieldInspection) degerlerini icermektedir. ManzaraNiteligi sinifi ayrica, Olglilen
manzara tiri (typeOfView), gozlemci yiiksekligi (observerElevation), analiz dis
yarigapl (outerRadius), toplam goris acis1 (totalViewAngle), toplam goris alani
(totalViewshed), arazi kullanimi goriis yiizdesi (landUsePercantageOfView) ile

manzara kalitesi (qualityOfView) 6zniteliklerini icermektedir.

MesafeNiteligi sinifi; élgiilen mesafe (typesOfDistance) tiirlerini (6r. Oklid mesafesi,

dogrusal mesafe, yliriime mesafesi ve en kisa yol), mesafe tema tiiriinii (6r. sehir
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merkezi, ulasim tesislerine) (distanceTo), mesafe bliyiikligl (distance) ile mesafe
analizinde kullanilan veriseti ve yodntem hakkinda bilgiler sunan acgiklama
(description) Ozniteliklerini icermektedir. Burada sinirsiz sayida mesafe tema tiirti

oldugu i¢in bir kod listesi olusturulmadig1 not edilmelidir.

GurultuNiteligi smifi; girilta tira (6r. havaalani, otoban) (typeOfNoise), desibel
cinsinden gurulti diizeyi (noiseLevel) ve giiriltii analizini yapmak i¢in kullanilan

veriseti ve yontem hakkinda bilgiler iceren agiklama (description) 6zniteliklerini

icermektedir.
«featureType» «dataType» «dataType»
3D_Profile::VM_ExternalCharacteristic 3D_Profile::VM_View Characteristic 3D_Profile::VM_NoiseCharacteristic
+ view: ViewCharacteristic [0..*] + measure: MeasureOfVew [1..%] + description: CharacterString [0..*]
+ distanceTo: DistanceCharacteristic [0..*] + description: CharacterString [0..*] + noiseLevel: Decimal [0..*]
+ noise: NoiseCharacteristic [0..*] + typeOfView: CharacterString [1..*] + typeOfNoise: CharacterString [0..*]
+ insolation: CharacterString [0..] + observerOffset: Decimal [0..¥]
+ observerElevation: Decimal [0..*] «codeList»
«dataType» + outerRadius: Decimal [0..] 3D_Profile::VM_TypeOfView Measure
3D_Profile::VM_DistanceCharacteristic + horizontalAngle: Angle [0..1]
+ verticalAngle: Angle [0..*] + angle
+ descpirtion: CharacterString [0..*] + totalViewAngle: Angle [0..%] + area
+ distance: Distance [0..*] + totalViewshed: Area [0..*] + fieldinspection
+ typeOfDistance: CharacterString [0..*] + landUsePercentageOfView: Decimal [0..¥]
+ distanceTo: CharacterString [0..*] + qualityOfView: CharacterString [0..*]
+ accuracyOfViewshed: CharacterString [0..*]

Sekil 3.24 3B profillere iliskin veriTipi siniflar1 ve kod listesi

Bu c¢alisma kapsaminda gelistirilen son 3B profil, DegerlemeBirimGrubu
(VM_ValuationUnitGroup) sinifi icin gelistirilmistir. Sekil 3.25’te
DegerlemeBirimGrubu i¢in hazirlanan 3B profilin ana simiflar1 gosterilmistir.
Cevresel olanaklar (or. park, tenis kortu ve yesil alanlar), ¢evresel ve konumsal
riskler (or. sel riski, kirlilik ve su¢ orani), egim ve baki gibi digsal nitelikler; belirli
bir bolgeye iliskin faktorler oldugundan bunlarin tasinmaz birimi diizeyinde

kaydedilmesi uygun degildir.

LADM Tasinmaz Degerleme Veri Modelinin DegerlemeBirimGrubu sinifi, idari
alanlar (6r. belediye, il) veya degerleme bolgelerini temsil etmek icin
olusturulmustur. Bu sinifin 3B profili, belirli bolgelere iliskin digsal nitelikleri temsil
etmek amaciyla olusturulmustur. Bu amagla, DegerlemeBirimGrubu sinifina digsal
(external) ozniteligi eklenmis, DissalGrupNiteligi
(VM_ExternalGroupCharacteristics) sinifi ile detaylandirilmistir. DissalGrupNiteligi
sinifi, egim (slope), baki (aspect), cevresel olanak (environmentalAmenity) ve

cevresel risk (environmentalRisk) 6zniteliklerini icermektedir.
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«featureType» ) . .
3D Profile::'VM ValuationUnit 3D_Profile::VM_ValuationUnitGroup

vulD: Oid /derived LADM_VM

type: VM_ValuationUnitType [1..*] 0..* 0..*
neighborhoodType: VM_NeighborhoodType [0..1]
external: ExternalCharacterictic [0..*]
utilityServices: CharacterString [0..*]

vuglD: Oid

valuationGroupName: CharacterString [0..*]
ExtAddressID: Oid

external: ExternalGroupCharacteristic [0..*]

+ o+ o+ o+

+ + 4+ + +

«dataType»
3D_Profile::VM_ExternalGroupCharacteristics

aspect: CV_Grid [0..*]

slope: CV_Grid [0..%]

environmentalAmenity: CharacterString [0..*]
environmentalRisk: CharacterString [0..*]

+ o+ o+ o+

Sekil 3.25 Degerleme birimi grubu icin olusturulan 3B profil ana siniflar

Degere etki eden dissal faktorlerin cografi analizlerle tiretilmesi ve
veritabanlarinda kaydedilmesi kadar bu nitelik verilerinin glincel tutulmasi da
onemlidir. Dissal niteliklere iliskin veriler degismeye daha uygun bir yapidadir.
Ornegin, bir bagimsiz béliimiin manzarasi yapilan yeni binalarla degisebilir veya
yapilan yeni bir yol ile tasinmazin belirli noktalara uzaklig1 degisebilir. Bu nedenle,
veritabanina kaydedilen dissal niteliklerin belirli donemlerde giincellenmesi
gerekir. Kentsel gelisimini heniiz tamamlanmis bolgelerde tekrar tekrar manzara
analizi yapmak veya yeni yol yapilmayan bir yerde mesafe analizlerini tekrarlamak
emek ve zaman kaybina neden olabilir. Bu nedenle, digsal nitelikleri degerleme
uygulamalarinda kullanan kurumlarin, bolge 6zelliklerini g6z 6niinde bulundurarak

bir giincelleme aralig1 belirlemesi uygun olacaktir.

Bu boélimi sonlandirirken, gelistirilen 3B profillerinin zamansal veri yonetimi
ozelligine de deginmek gerekir. LADM Tasinmaz Degerleme Veri Modelinin tiim
siniflari, ana LADM’nin VersiyonlanmisNesne sinifinin alt simifi olarak
tanimlandigindan, bu boéliimde olusturulan profillerdeki verilerin hem gercek
zamanlar1 hem de sistem zamanlar1 kaydedilir. Baska bir deyisle, LADM Tasinmaz
Degerleme Veri Modeli icin gelistirilen 3B profillerde detaylandirilan analizlerin (or.

manzara, mesafe, gliriiltii, glines alma) zamansal veri yonetimi yapilabilmektedir.
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4

LADM TASINMAZ DEGERLEME VERI MODELININ
TURKIYE ORNEGINDE GERCEKLESTIRIMI

Bu tez c¢alismasinda, Peffers vd. (2008) tarafindan onerilen tasarim arastirma
metodolojisi (bkz. Boliim 3.1) kullanilarak uluslararasi bir tasinmaz degerleme veri
modeli gelistirilmistirr Bu metodolojinin ilk ii¢ asamast Bolum 3’te
gerceklestirilmistir. Bu boliimde, tasarim arastirma metodolojisinin ispat - test ve
degerlendirme asamalari tez ¢calismasinda 6nerilen LADM Tasinmaz Degerleme Veri
Modeli kapsaminda gerceklestirilecektir. Bu amaca ulasmak icin, tilkemizdeki
degerleme faaliyetleri ve 0Ozellikle emlak vergisi amaciyla yapilan degerleme
islemleri Boliim 4.1’de incelenecektir. Bolim 4.2’de, Bolim 4.1’den elde edilen
bilgiler ve LADM uygulama metodolojileri kullanilarak emlak vergisi degerlemeleri
orneginde LADM Tasinmaz Degerleme Veri Modeli Tiirkiye profili gelistirilecektir.
Boliim 4.3’te gelistirilen Tiirkiye profilinin fiziksel gerceklestirimleri yapilacak, ve
gelistirilen veritabani c¢esitli sorgularla denetlenerek veri modelinin Tiirkiye

profilinin islerligi sinanacaktir.
4.1 Ulkemizde Tasinmaz Degerlemesi

Bu bolimde, iilkemizde o6zellikle kamusal amaglarla yapilan degerleme
uygulamalari ve LA'nin deger bileseninin iilkemizdeki durumu hakkinda kisa bir
inceleme sunulacaktir (bkz. Bolim 4.1.1). Ardindan, emlak vergi degerlerini takdir

etmek amaciyla yirttiilen degerleme uygulamalari Béliim 4.1.2’de irdelenecektir.
4.1.1 Ulkemizde Degerleme ve Degerleme Bilgilerinin Yonetimi

Ulkemizde kamulastirma, vergilendirme, devletlestirme gibi kamusal ve satis,
ipotek, gayrimenkul gelistirme gibi 6zel islemlerde tasinmaz degerlemesine ihtiyag

duyulmaktadir.

Kamusal amaclarla yapilan degerlemelere iliskin detaylar farkli yasalarla
diizenlenmistir. 1982 Anayasasi’nin kamulastirmaya iliskin 46'nc1 maddesi;
“Kamulastirma bedelinin hesaplanma tarz ve usulleri kanunla belirlenir. Kanun
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kamulastirma bedelinin tespitinde vergi beyanini, kamulastirma tarihindeki resmi
makamlarca yapilmis kiymet takdirlerini, tasinmaz mallarin birim fiyatlarini ve yapi
maliyet hesaplarini ve diger objektif dl¢tileri dikkate alir.” ve devletlestirmeye iliskin
47’'nci maddesi “Devletlestirme gergek karsiligi tizerinden yapilir. Gergek karsiliginin
hesaplanma tarzi ve usulleri kanunla diizenlenir.” ifadelerini icermektedir. Anayasa,
kamulastirma ve devletlestirmede gercek Kkarsiliklarin belirlenmesinin ayri

kanunlarla diizenlenmesi gerektigine hiikmetmistir.

04/11/1983 tarih ve 2942 sayili Kamulastirma Kanunu’'nun amaci “kamu yararinin
gerektirdigi hallerde gercek ve 6zel hukuk tiizelkisilerinin miilkiyetinde bulunan
tasinmaz mallarin, Devlet ve kamu tiizelkisilerince kamulagstirilmasinda yapilacak
islemleri” belirlemektir. Kamulastirma silirecinde yapilacak islemlerin en
onemlilerinden biri kamulastirma bedellerinin hesaplanmasidir. Bu kanunda,
kamulastirma bedellerinin hangi veri ve yontemler kullanilarak tespit edilmesine
iliskin hiikiimler bulunmaktadir (bkz. Madde 11). Bunun yaninda, Kamulastirma
Kanunu kamulastirma bedelinin kim tarafindan belirlenecegini ve belirlenen bedele
iliskin itiraz siireclerini de diizenlemistir. Ulkemizde deger esasli pek ¢cok kamusal
islemde Kamulastirma Kanunu'na atif yapilmakta, deger takdirlerinin
Kamulastirma Kanunu’'nda belirtilen hiikiimlere uygun yapilmasi gerektigi

belirtilmektedir (Aclar ve Cagdas, 2002; Koktiirk ve Koktiirk, 2011).

Kamulastirma bedellerinin belirlenmesinin yanida, bir¢ok farkl adli islemde (or.
miras, haciz, kamulastirmasiz el atma, satis vaadi, tapu iptaili, vd.) ve tasinmaz
edinim islemlerinde har¢ bedellerini belirmek i¢in tasinmaz degerine ihtiyac
duyulmaktadir (TKGM, 2016). Kamusal islemlerde tasinmaz degerlerine gereksinim
son yillarda pek cok idari faaliyetin deger lizerinden yapilmasi nedeniyle giderek
artmaktadir. Tasinmaz degerine ihtiya¢c duyulan idari faaliyetleden biri kentsel
dontisiimdiir. 16/05/2012 tarihinde kabul edilen 6306 sayili Afet Riski Altindaki
Alanlarin Dontstirilmesi Hakkinda Kanun, déntisiime tabi tutulan ve dontisiim ile
olusacak tasinmazlarin degerlemelerinin Cevre ve Sehircilik Bakanlig1 (CSB), Toplu
Konut Idaresi (TOKI) veya ilgili idarece yapilacag: veya yaptirilacag belirtilmistir.
6306 Sayili Kanunun Uygulama Yonetmeligi ise tasinmaz degerlerinin

Kamulastirma Kanunu’'nda belirtilen esaslara goére Sermaye Piyasasi Kurulu'na
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(SPK) Kkayith olarak faaliyet gosteren lisanslhi degerleme kuruluslarinca tespit

ettirilebilecegi ifade edilmistir.

Tasinmaz degerine ihtiya¢ duyulan bir diger uygulama da yabanci uyruklulara
tasinmaz satisidir. TKGM tarafindan ¢ikarilan 15/02/2019 tarih ve 2019/1 (1795)
sayili1 Yabancilarin Tasinmaz Ediniminde Degerleme Raporu Alinmasi Hakkinda
Genelge uyarinca, yabanci yabanci uyruklu gergek kisilerin gerek alic1 gerek satici
olarak taraf oldugu biitiin satis islemlerinde SPK lisansli uzmanlarn tarafindan
hazirlanan degerleme raporunun aranmasi zorunlu tutulmustur. 22/10/2020 tarih
ve 2020/5 (1905) sayili Yabancilarin Taraf Oldugu Islemlerde Diizenlenecek
Degerleme Raporlarina iliskin Usul ve Esaslar genelgesi ile de bir degerleme rapor

formati sunulmustur.

14/02/2020 tarihinde kabul edilen 7221 sayili Cografi Bilgi Sistemleri Ile Bazi
Kanunlarda Degisiklik Yapilmas1 Hakkinda Kanun ile yiiriirliige giren deger artis
pay1 uygulamasi, tasinmaz degerlerine ihtiya¢ duyulan bir diger idari faaliyettir. Bu
kanunda, “Tasinmaz maliklerinin tamaminin talebi tizerine ada bazinda yapilacak
imar plani degisikligi sonucunda degerinde artis olan arsanin artan degerinin tamami
deger artis payi olarak alinir.” hiikmu yer almaktadir (bkz. Madde 12). Kanun, deger
artis payl bedelinin tespitinde Kamulastirma Kanunu’'nda belirtilen degerleme
esaslarinin kullanilmasi gerektigini belirtmistir. Ayrica deger artis tespitinin, 6362
sayll1 Sermaye Piyasasi Kanunu'na gore yetkilendirilmis lisansh en az iki
gayrimenkul degerleme kurulusu tarafindan belirlenen degerlerin ortalamasindan
az olmamak kosuluyla ilgili idarece olusturulacak kiymet takdir komisyonlarinca

belirlenmesi gerektigi ifade edilmistir.

Ulkemizde ge¢misten bu yana bircok kamusal faaliyette deger takdirleri
yapilmasina karsin, degerleme siirecinde kullanilan verileri ile takdir edilmis
degerlerin kaydedildigi resmi bir kamu sicili veya envanteri bulunmamaktadir. Son
donemde cesitli yasalarla ytrirliige giren (or. degerli konut vergisi, yabanci
uyrukluya tasinmaz satisi, deger artis payi) veya girmesi planlanan (6r. kiime
degerleme sistemi) faaliyetlerin tasinmaz degerleri lizerine temellendirilmesi,
ulusal bir tasinmaz degerlemesi bilgi yonetim sistemine gereksinimi acgikca

gostermektedir. Bolim 1.1’de deginildigi gibi, 11’inci Kalkinma Plani’'nda “tapu ve
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Kadastro Bilgi Sistemine entegre bir gayrimenkul deger bilgi merkezi” kurulmasi
hedeflenmektedir. Ancak, bu kapsamda heniiz bir ¢alisma yapilmamis veya bir
yaklasim belirlenmemistir. Bu durum, iilkemizde degere gereksinim duyan
faaliyetlerin etkin ve hakkaniyetli ytritilememesi ve kaynaklarin etkili
kullanilamamasi gibi bir¢ok soruna yol agmaktadir. Kamusal amaclarla yapilan
degerlemelerin veri yonetimini saglamak i¢in gelistirilecek biitiinciil bir sistemden,
diger kamu sicilleriyle (6r. tapu, kadastro, bina) iligkilerinin agik¢a belirlenmis
olmas1 ve degerleme streglerinde ihtiya¢ duyulan ve iretilen tim verileri
kapsamasi beklenir. Bu tez kapsaminda gelistirilen LADM Tasinmaz Degerleme Veri

Modelinin ulusal bilgi yonetim sistemleri gelistirmek i¢in altlik olarak kullanilabilir.

Ulkemizde kamusal faaliyetlerin yani1 sira birgok 6zel islem icin de degerleme
yapilmaktadir. Ornegin, ipotekli tasinmaz satislar1 icin bankalar ve finansman
sirketleri deger takdirleri yapmakta veya yaptirmaktadirlar. Gayrimenkul Yatirim
Ortakliklarinin (GYO) portfoylerinde yer alan tasinmazlarin degerlemesi, SPK
tarafindan lisans almis tasinmaz degerleme sirketlerine yaptirilmaktadir. Bilindigi
gibi, 0zel amaclarla yapilan bircok degerleme faaliyeti SPK tarafindan
yetkilendirilmis sirketler ve degerleme uzmanlar1 tarafindan yiritilmektedir.
06/12/2012 tarihli ve 6362 sayili Sermaya Piyasasi Kanunu uyarinca, tasinmaz
degerleme uzmanlig1 lisansina sahip olan kisiler ve degerleme sirketleri, faaliyet
gosterebilmek icin Tiirkiye Degerleme Uzmanlar1 Birligi'ne (TDUB) iiye olmak
zorundadir. 01/02/2017 tarihli ve 29966 sayili Resmi Gazete’de yayimlanarak
yuriirliige giren ve Sermaye Piyasasinda Degerleme Standartlar1 Hakkinda Teblig ile
birlikte, sermaye piyasasi mevzuati uyarinca yapilan degerleme faaliyetinde
bulunan kisi veya sirketin, TDUB ve Tirkiye Sermaye Piyasalar1 Birligi (TSPB)
tarafindan yayimlanan Uluslararasi Degerleme Standartlarina (UDS) uymasi
zorunlu tutulmustur. UDS’nin, Bolim 2.3.1.2°de deginilen IVS'nin 2017 yilinda
yayimlanan versiyonunun bir Tiirk¢e cevirisi oldugu ifade edilmelidir. UDS'nin
olusturulmasinda gorev alan TDUB, bir meslek birligidir. Bu birlik, tasinmaz
degerleme lisansina sahip olan degerleme uzmanlari ve SPK tarafindan
yetkilendirilen degerleme kuruluslarindan olusmaktadir (TDUB, 2020). TDUB,
tasinmaz degerleme faaliyetlerinin kalitesini arttirmak ve degerleme sonuglarina
iliskin istatistiksel analizler olusturmak icin, 23/02/2016 tarihinde TDUB
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Gayrimenkul Bilgi Merkezi (GABIM) Anonim Sirketini kurmustur (GABIM, 2020).
Sirket daha sonra Merkezi Kayit Kurulusu (MKK) Anonim Sirketine devredilmis,
MKK GABIM Anonim Sirketi olarak adlandirilmistir. MKK GABIM, SPK’ya kayitl tiim
sirketlerin  hazirladigi  degerleme raporlarindaki bilgileri almak i¢in
yetkilendirilmistir (GABIM, 2020). Sirketin amaci; tasinmaz degerlerinin ve
niteliklerinim tek bir merkezde toplanmasi, bir degerleme kayit sistemi ve
veritabani olusturulmasi ve toplanan verilerin analiz edilmesi olarak ifade edilmistir
(GABIM, 2020). MKK GABIM tarafindan yapilan bilgilendirmelerden, sirketin
kuracagi veritabaninin sadece hakkinda degerleme raporlar1 hazirlanan
tasinmazlara iliskin verilerle olusturulacag: degerlendirilmektedir. Bunun yaninda,
olusturulacak veritabaninin kamu sicilleriyle iliskilendirilmeyecegi anlasilmaktadir.
Sirket tarafindan kurulacag ifade edilen ‘Gayrimenkul Degerleme Bilgi Sistemi’nin,
degerleme faaliyetleri hakkinda sunmasi beklenen diizenli istatistiksel bilgiler
olumlu bir gelisme olsa da belirtilen sistemin degerleme bilgi yonetimi sorununa

ulusal 6l¢ekte bir kamusal ¢6ziim sunmayacagi degerlendirilmektedir.

izleyen béliimde, bu tez calismasinin ana odagi olan emlak vergi degerini belirlemek

icin yurutilen degerleme faaliyetleri hakkinda bir inceleme sunulacaktir.
4.1.2 Vergi Degerlerinin Takdir Edilmesi

Ulkemiz yerel yonetimlerinin en énemli gelir kaynaklarindan biri olan emlak vergisi,
11.08.1970 tarih ve 13576 sayili Resmi Gazete’de yayimlanarak yiiriirliige giren
1319 sayili Emlak Vergisi Kanunu ile diizenlenmistir. Bu Kanun’un uygulanmasina
iliskin hiikiimler 15.03.1972 tarih ve 14129 sayili Resmi Gazete’de yayimlanarak
yiiriirliige giren Emlak Vergisine Matrah Olacak Vergi Degerlerinin Takdirine Iliskin
Tiizikk ve Gelir Idaresi Baskanhg tarafindan her yil yayimlanan Emlak Vergisi

Kanunu Genel Tebligi'leri ile detaylandirilmistir.

Emlak vergisinin konusu; bina, arsa ve arazilerdir. Emlak Vergisi Kanunun birinci
maddesine gore tilke sinirlar icindeki tiim binalar, bina vergisine; 12’'nci maddesine

gore de tiim arazi ve arsalar, arazi vergisine tabidir.

Emlak Vergisi Kanunu binay1 “yapildigi madde ne olursa olsun, gerek karada gerek su

lizerindeki sabit insaatin hepsini kapsar” seklinde tanimlamistir. Tirk Medeni
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Kanunu'nun aksine Emlak Vergisi Kanunu binalar1 araziden ayri, basl basina bir
tasinmaz birimi olarak gormektedir (Aglar ve Cagdas, 2002). Binalarin yasal olup
olmadigi (6r. yap1 kullanma izin belgesi olmamasi) emlak vergisi i¢cin 6nemli degildir
(Cagdas, 2007). Baska bir ifadeyle, iilkedeki tiim binalar (6r. kacak yapi, gecekondu)
emlak vergisine tabidir. Ancak, Emlak Vergisi Kanunu’'nda bir¢ok binaya muafiyet
taninmustir. Ornegin, belediye ve miicavir alan sinirlari disindaki binalar (ticari,
sanayi ve turistik amaglarla kullanilan binalar haric), bina vergisinden daimi olarak

muaf tutulmustur.

Emlak Vergisi Kanunu'na gore belediye sinirlari iginde parsellenmis tiim araziler
arsa sayilir. 16 numarali Emlak Vergisi Kanunu Genel Tebligi'ne gore, belediye ve
miicavir alan sinirlar1 disindaki arsalar ve arsa sayilacak parsellenmemis araziler,
emlak vergisine tabidirler. Buna karsin, belediye ve miicavir alan sinirlar1 disindaki
araziler (kiraya verilmeyen veya ticari, sanayi ve turistik amaglarla kullanilmayan

araziler haric), arazi vergisinden daimi olarak muaf tutulmustur.

Emlak Vergisi Kanunu'nun yedinci maddesine gore bina vergisinin matrahi bina
vergi degeridir. Emlak Vergisine Matrah Olacak Vergi Degerlerinin Takdirine iliskin
Tuzik'iin ikinci maddesi uyarinca bina vergi degeri, binanin beyan tarihindeki rayi¢
bedelidir. Ancak uygulamada bina vergi degerinin rayi¢ bedelden daha diisiik
oldugu bilinmektedir. Bunun nedeni, Emlak Vergisine Matrah Olacak Vergi
Degerlerinin Takdirine Iliskin Tiiziik'te bina vergi degerini hesaplamak icin goz
onlnde bulundurulmasi gerektigi belirtilen (bkz. Madde 7) bir¢ok bina niteliginin
(or. ilgi noktalarina wuzaklik, cephe durumu, kat sayisi, manzara) pratikte
kullanilmamasidir. Bunun yani sira, Tuzik'iin 16’inci maddesinde bina vergi
degerinin karsilastirma, maliyet veya gelir yontemiyle hesaplanabilecegi ifade
edilmesine ragmen uygulamada sadece maliyet yontemi kullanilmaktadir. Bina
vergi degerleri, Hazine ve Maliye Bakanlhig'nin Gelir idaresi Bagkanlhg tarafindan
her yil yayimlanan Emlak Vergisi Kanunu Genel Tebliglerine uygun olarak
hesaplanmaktadir. Bu tebliglere gore bina vergi degeri, Maliye Bakanligi'nin Gelir
idaresi Baskanlig: tarafindan belirlenen bina metrekare normal insaat maliyetleri,

kiymet takdir komisyonlarinca belirlenen arsa ve arsa metrekare birim degeri temel
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alinarak ve Emlak Vergisine Matrah Olacak Vergi Degerlerinin Takdirine iliskin

Tuzik’te yer alan bazi hiikiimlerinden yararlanilarak hesaplanan degerdir.

Emlak Vergisi Kanunu Genel Tebliglerine gore bina vergi degeri hesaplanirken; (a)
binanin distan yiizoélciimii bina metrekare normal insaat maliyet bedellerini
gosteren cetveldeki ortalama deger ile ¢arpilir, (b) hesaplanan degere asansor i¢in
%6, kalorifer ya da klima icin de %8 oraninda tesisat maliyeti eklenir, (c)
hesaplanan degerden, bina yasina goére Emlak Vergisine Matrah Olacak Vergi
Degerlerinin Takdirine Iliskin Tiiziik’iin 23’ncii maddesinde belirlenen asinma pay1
diisiliir ve son olarak (d) hesaplanan degere takdir komisyonlarinca belirlenen arsa
veya arazi metrekare birim degerleri eklenir. Bina metrekare normal insaat maliyet
bedelleri, Emlak Vergisine Matrah Olacak Vergi Degerlerinin Takdirine iliskin
Tuzik’te belirlenen bina kullanim tiirti, insaat tiirii ve sinifina gore her yil ayri ayr
belirlenmektedir. Tuiziigiin sekizinci maddesinde binalar kullanim tiiriine gore, (a)
konutlar, (b) isyerleri, (c) 6zellik gosteren diger yapilar olarak siniflandiriimistir.
Ayni tiiziigiin dokuzuncu maddesi insaat tiirlerini (a) ¢elik karkas, (b) betonarme
karkas, (c) yigma kagir, (d) yigma yar1 kagir, (e) ahsap, (f) tas duvarl (¢camur hargh),
(g) gecekondu tarz ve vasfinda, (h) kerpi¢ ve diger basit binalar seklinde
gruplandirilmistir. Tiiziiglin 10'ncu maddesinde ise binalar insaat siniflarina gore
(a) liiks insaat, (b) birinci sinif insaat, (c) ikinci sinif insaat, (d) ligiinci sinif ingaat,

(e) basit insaat olarak siniflara ayrilmistir.

Emlak Vergisi Kanunu’'nun 17’nci maddesine gore; arazi vergisinin matrahi arazi
vergi degeridir. Arazi ve arsa degerleri, takdir komisyonlarinca belirlenen birim
metrekare degerlerine gore ilgili belediyelerce hesaplanmaktadir. Emlak Vergisine
Matrah Olacak Vergi Degerlerinin Takdirine iliskin Tiiziik’e gore, arsalarda vergi
degeri metrekare itibariyla, arazilerde vergi degeri donim itibariyla takdir edilir.
Tuzik’iin 33’ncii maddesi uyarinca, arazi vergi degerinin takdiri, arazinin cinsi, sinifi

ve kullanma durumu dikkate alinarak yapilmaldir.

Emlak vergi degerleri dort yilda bir kez takdir edilmektedir. Emlak Vergisi
Kanunu’'nun 29’uncu maddesine gore yeniden degerleme yillar haricinde, vergi
degerleri her yil yeniden degerleme oraninin yarisi kadar artirilarak giincellenir.

Burada ifade edilen yeniden degerleme oran, Tiirkiye Istatistik Kurumu tarafindan
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hesaplanan iiretici esya fiyatlar1 endeksindeki ortalama artis orani olanidir (Aglar

ve Cagdas, 2002).

Yukarida sunulan inlemelerden yararlanarak olusturulan Tablo 4.1’de; bina, arsa ve
arazi vergi degerinin takdirinde kullanilan degiskenler ve bu degiskenlere iliskin

ozet aciklamalar sunulmustur.

Tablo 4.1 Vergi degerlerinin takdirinde kullanilan degiskenler

Bina — Bagimsiz Bolilm Tanim - Agiklama

Hazine ve Maliye Bakanligi'nin Gelir idaresi Bagkanlig1 ve
Bina metrekare normal ingaat Cevre ve Sehircilik Bakanlig1 tarafindan bina kullanilis tarsi,
maliyet bedeli ingaat nevi ve ingaat sinifi kullanilarak her yil belirlenen

bedellerdir.

Emlak Vergine Matrah Olacak Vergi Degerlerinin Takdirine
Bina kullanim tiiri fliskin Tiiziik’te tammmlanmis bina kullanum tiirleridir (6r.

konut, isyeri ve 6zellik gosteren diger yapilar).

Emlak Vergine Matrah Olacak Vergi Degerlerinin Takdirine

fliskin Tiiziik’te tammlanmis insaat tiirleridir (6r. celik karkas,
Bina insaat tiirii betonarme karkas, yigma kagir, yigma yar1 kagir, ahsap, tas
duvarli (camur hargli), gecekondu gecekondu tarz ve vasfinda,
kerpig ve diger basit binalar).
Emlak Vergine Matrah Olacak Vergi Degerlerinin Takdirine
fliskin Tiiziik’te tammmlanmis insaat siiflaridir (6r. liiks insaat,
birinci sinif ingaat, ikinci sinif ingaat, tiglincii sinif ingaat ve basit
ingaat).
Binalarin ve bagimsiz boliimlerin distan disa yilizolgimiinii
temsil eder. Briit alan olarak ifade edilebilir.
Emlak Vergine Matrah Olacak Vergi Degerlerinin Takdirine

Bina ingaat smif1

Bina distan disa yiizol¢limii

Asimma pay1 fliskin Tiiziik'te bina yaslarina gore belirlenen aginma oranlari
temsil eder.

AsansoOr Binalarda asansoriin olup olmadigmni ifade eder.

Kalorifer/Klima Binalarda kalorifer/klima olup olmadigini ifade eder.

Arsa

Arsa alamn Arsa ylizol¢limiinii temsil eder.

Takdir komisyonu tarafindan her dort yilda bir takdir edilen
Arsa metrekare birim degeri arazi metrekare birim degeridir. Bu deger, her yil yeniden
degerleme oraninin yarisi nispetinde artirilir.

Arazi
Arazi alan Arazi yiiz6l¢timiinii temsil eder.
Takdir komisyonu tarafindan her dért yilda bir takdir edilen
Arazi metrekare birim degeri arazi metrekare birim degeridir. Bu deger, her yil yeniden
degerleme oraninin yarisi nispetinde artirilir.
e Emlak Vergine Matrah Olacak Vergi Degerlerinin Takdirine
Arazi tiri

fliskin Tiiziik’te tanimlanan arazi tipleridir.

Ozet olarak, bina ve arazi veya arsa vergi degerleri, asagida verilen iki denklem

kullanilarak hesaplanmaktadir. Denklem 4.1, binalarin vergi degerini belirlemek
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icin kullanilan degiskenleri gosermektedir. Denklem 4.2 ise, arazi ve arsa vergi

degerlerini hesaplama icin kullanilan degiskenleri gostermektedir.

Dy=[(4; x Mp) x (1-0,) x (1+(@a+k)] + (4p x Dp) (4.1)
DA = AP X DP (42)

Dy Bina emlak vergi degerini, A; binanin distan disa yiizolcimuni, M, yapinin
metrekare normal insaat maliyet bedelini, 0, yapinin asinma oranini, a yapida
asansOr bulunup bulunmadigini, k yapida kalorifer/klima bulunup bulunmadigini,
Ap parsel alaniny, D, takdir komisyonlarinca belirlenen arsa ve arazilerin metrekare
birim degerlerini ve D, arsa ve arazilerin vergi degerini temsil etmektedir. Bagimsiz
boliimlere ait vergi degerleri belirlenmek istendiginde, denklem 4.1 ile elde edilen

degerin ilgili bagimsiz bolimiin arsa payiyla ¢arpilmasi gerektigi ifade edilmelidir.

05/12/2019 tarihli ve 7194 sayil Dijital Hizmet Vergisi ile Baz1 Kanunlarda ve 375
sayilll Kanun Hiilkmiinde Kararnamede Degisiklik Yapilmas1 Hakkinda Kanun ve
14/02/2020 tarihli ve 7221 sayilh Cografi Bilgi Sistemleri ile Bazi Kanunlarda
Degisiklik Yapilmas1 Hakkinda Kanun ile birlikte, Emlak Vergisi Kanunu’'nunda bazi
degisiklikler yapilmis ve degerli konut vergisi bashgi altinda yeni bir vergi
hesaplama yontemi belirlenmistir. Emlak Vergisi Kanunu'na eklenen 42’nci
maddeye gore, mesken nitelikli tasinmazlardan bina vergi degeri 5.000.000 TL’nin
lizerinde olanlar, degerli konut vergisine tabi tutulmustur. Degerli konut vergisinde
vergi matrah1 2020 yili bina vergi degerinin 5.000.000 TL’sini asan kismi olarak
belirlenmistir. Degerli konut vergisi, 2021 yil itirabiyla uygulanmaya baslayacaktir
ve bu y1l bina vergi degeri 5.227.000 Tirk lirasindan fazla olan mesken nitelikli
tasinmazlar degerli konut vergisine tabi tutulacaklardir. 15/01/2021 tarihinde
Hazine ve Maliye Bakanligi'min Gelir idaresi Baskanlhgl tarafindan yayimlanan
Degerli Konut Vergisi Uygulama Genel Tebligi’yle degerli konut vergisinde bazi
muafliklar tanimlanmistir. Ornegin, degerli konut vergisi konusuna giren mesken
nitelikli tek tasinmazi olanlarin ilgili tasinmazi ve birden fazla tasinmazi olanlarin
en diisiik degerli tek tasinmazi icin degerli konut vergisi muafiyeti uygulanacagi

ifade edilmistir.
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Son olarak, emlak vergi degerlerini belirlemek i¢in TKGM tarafindan yiiriitiilmiis
olan kime degerleme ¢alismalarina deginmek gerekir. Turkiye Cumhuriyeti ile
Uluslararasi Imar ve Kalkinma Bankas1 arasinda 2008 yilinda yapilan anlasmayla
finansmani saglanmis olan Tapu ve Kadastro Modernizasyon Projesi'nin énemli
bilesenlerinden biri tasinmaz degerlemesidir ve bu bilesen kapsaminda (a) Avrupa
uygulamalariile tutarl bir tasinmaz degerleme politikasi gelistirilmesi ve (b) se¢ilen
iki belediyede yerel emlak vergisi sistemi icin, toplu tasinmaz degerleme pilot
uygulamalarinin yapilmasi hedeflenmistir (TKGM, 2016). Proje kapsaminda farkl
tasinmazlar igin (6r. arazi, konut) farklh bolgelerde (6r. Ankara/Mamak,
istanbul/Fatih, Ankara/Cankaya) pilot calismalar gerceklestirilmistir (Giines ve
Yildiz, 2015a; Giines ve Yildiz, 2015b; Yildiz ve Glines, 2015; Grover vd., 2019).
Yapilan pilot calismalarda, kiime degerlemenin lilkemizde toplanan emlak vergisi
miktarint ve dolayisiyla yerel yonetimlerin gelirlerini artirabilecegi; ayrica
vergilerin daha seffaf ve hakkaniyetli belirlenmesine olanak saglayabilecegi tespit
edilmistir (TKGM, 2016). Proje sonucunda elde edilen bir diger énemli ¢ikarim,
kiime degerleme uygulamalarinin etkin sekilde yiirtitiilebilmesi i¢in 6ncelikli olarak
tasinmaz niteliklerinin standart tanimlamalara kavusmasi ve iyi yapilandirilismis
bir degerleme veri yonetim sisteminin kurulmasi gerekligidir (TKGM, 2016).
ilerleyen yillarda tilkemizde emlak vergi degerlerini belirlemek amaciyla kiime

degerleme yaklasimlarin etkin olarak kullanilmasi beklenmektedir.

Bir sonraki boliimde, emlak vergi degerini belirlemek amaciyla yapilan degerleme
faaliyetlerinin temsili i¢cin, LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profili

tasarlanacaktir.
4.2 LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profili

Bu béliimde uygulanacak metodoloji, Sekil 4.1’de gorsellestirilmistir. Boliim 4.2.1'de
LADM iilke profili gelistirmek icin uygulanan metodolojiler, uygulama semalari
tasarim yaklasimlar1 incelenecektir. Bu incelemelerden elde edilen bilgiler ile
birlikte Boliim 4.2.2’de emlak vergi degerini belirlemek i¢in yiiriitiilen degerleme
faaliyetlerinine iliskin detaylar kavramsal bir LADM Tasinmaz Degerleme Veri
Modeli Tiirkiye Ulke Profili gelistirmek amaciyla kullanilacaktir. Gelistirilen iilke

profilinden fiziksel modellere (6r. veritabani semasi, veri degisim modeli) dontisiim
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ve olusturulan fiziksel modellerin sorgularla test edilmesi uygulamalar1 B6lim

4.3’te yapilacaktir.

[ Veri ylklerne, sorgulama ve ]
gorsellegtirma

Sekil 4.1 LADM tasinmaz degerlemesi veri modeli Tiirkiye profilini gelistirmek ve
gerceklestirmek icin izlenecek metodoloji

4.2.1 LADM Uygulama Metodolojisi

LADM standardina ve dolayisiyla LADM Tasinmaz Degerleme Veri Modeline uyumlu
bir uygulama li¢ asamada gerceklestirilebilir: (a) Bir tilke profili olusturulmasi (6rn.
UML uygulama semasi), (b) Olusturulan profilin fiziksel (teknik) bir modelle
gerceklestirimi (o6r. veritabani semasi, veri degisim formati) ve (c) Verilerin
diizenlenmesi ve sunumu icin bir kullanici arayiizii tasarlanmasi (Lemmen vd.,
2015; Van Oosterom vd. 2015). LADM Tasinmaz Degerleme Veri Modelinin

uygulamasi kapsaminda ilk iki asama gerceklestirilecektir.

LADM, kavramsal bir sema sunmaktadir. LADM uyumlu bir prototip gelistirmek i¢in
oncelikle herhangi bir kavramsal sema dili (6r. UML, INTERLIS) ile ifade edilmis bir
uygulama semasina gereksinim duyulmaktadir. Her bir LADM iilke profili,
kavramsal bir uygulama semasidir. LADM iilke profilleri, LADM'yi bélgesel veya
tilkeye 0zgili durumlar1 karsilamak i¢in cesitli siniflar, 6znitelikler ve iligkilerle
ozellestirilerek olusturulmaktadir (ISO, 2012). LADM standardinin ilk versiyonunda
tilke profili gelistirmek i¢cin bir metodoloji sunulmamistir, ancak yeni gelistirilen

versiyonunda genel bir metodoloji sunulacag ifade edilmistir (Lemmen vd., 2019).
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Diger taraftan, LADM tilke profili gelistiren bircok calismada benzer metodolojiler
kullanildig1 goriilmektedir. LADM iilke profili gelistiren ¢alismalarda kabaca su
adimlar izlenmistir: (a) Ulke profilinin ama¢ ve kapsaminin belirlenmesi, (b)
Gereksinimlerin ve mevcut LASs analizi, (c) kavramsal bir tilke profili olusturulmasi
ve (d) Olusturulan modelin degerlendirmesi ve test edilmesi (Kalantari, Dinsmore,
Urban-Karr ve Rajabifard, 2015; Bydtosz, 2015; Jenni vd., 2017; Janecka vd., 2018;
Govedarica, Radulovi¢, Sladi¢ ve Popovi¢, 2018; Kalantari ve Kalogianni, 2018;

Kalogianni, Kalantari, Dimopoulou ve Van Oosterom, 2019).

Bir LADM profili gelistirilmeden once amaci ve islevi agik¢a belirlenmelidir.
Ardindan, gelistirilecek profilin amaci ve kapsami goéz oniinde bulundurularak
mevzuat, kurumsal yapi1 ve mevzut LASs incelenerek bir gereksinim analizi
yapilmalidir (Kalantari vd., 2015; Jenni vd., 2017; Kalantari ve Kalogianni, 2018;
Kalogianni vd., 2019). Gereksinimler belirlendikten sonra kavramsal modelleme
asamasina gecilmektedir. Bu asamada izlenmesi onerilen adimlar su sekilde
Ozetlenebilir: (a) Var olan LADM siniflarini veya iilkeyi belirten bir 6nek kullanarak
LADM siiflarindan genellestirme iliskisi yoluyla yeni smiflar olusturmak, (b) Ulke
profilinde olmasi gereken bir kavramin LADM’de olmamasi durumlarda yeni bir
sinif olusturmak, (c) Var olan LADM siniflarina yeni 6znitelikler ve gerekirse mevcut
kod listelerine yeni degerler eklemek, (d) LADM’de ifade edilen ¢okluk degerlerini
ulusal mevzuata gore ayarlamak ve (e) gerekirse kisitlamalar tanimlak (Kalantari
vd., 2015; Kalogianni vd., 2019; Janecka ve Soucek, 2017; Paasch vd., 2015). Bunlarin
yaninda, Jenni vd. (2017), gereksinim analizi ve kavramsal modelleme asamalarinda

tlim paydaslarin katilimi ve onayini saglamak i¢in ¢calistaylar yapilmasini 6nermistir.

LADM ilke profili gelistirildikten sonraki asama, onerilen profilin fiziksel bir
modelle gerceklestirilmesi ve gercek verilerin kullanildig1 vaka calismalariyla
fiziksel modelin test edilmesidir. Bunu yapmanin bir yolu, LADM standardindan
yapildigr gibi, UML oOrnek diizey diyagramlar1 (instance level diagram)
olusturmaktir. Ancak, detayl ve sorgulanabilir bir LADM uygulamasi yapabilmek
icin tilke profillerinin fiziksel modellerle gerceklestirilmesi gerekmektedir. LADM ve
LADM Tasinmaz Degerleme Veri Modeli profilleri MDA prensiplerine dayal olarak

gelistirildiginden, bir kavramsal sema dili ile temsil edilen profiller otomatik olarak
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fiziksel modellere donitstlriilebilmektedir (Lemmen vd, 2015). Burada
seceneklerden ilki lilke profilinin modellendigi kavramsal sema dili kullanilarak bir
veritaban1 semasi (06r. Oracle, PostgreSQL/PostGIS) tiretmektir. LADM tilke
profilinden bir veritabani semas1 tiiretilen bircok ¢alismada UML uygulama
semasini tercih edilmistir (Hespanha, van Bennekom-Minnema, van Oosterom, ve
Lemmen, 2008; van Bennekom-Minnema, 2008; Hespanha, 2012; Andrade,
Carneiro ve Santos, 2013; Budisusanto, Aditya, ve Muryamto, 2013 ; Zulkifli,
Rahman, Jamil, ve Hua, 2014; Kuria, Ngigi, Gikwa, Mundia, ve Macharia, 2016;
Rajabifard vd., 2018; Alattas vd., 2018; Yan, Soon, Jaw, ve Schrotter, 2019; Zulkifli,
Rahman, ve Siew, 2019). Bu calismalarda kavramsal modelden fiziksel modele
dontisim farkli yontemlerle saglanmistir. Bu yontemlerden ilki, UML uygulama
semasinin gelistirildigi UML aracinin (6r. Enterprise Architect, Visual Paradigm, Dia)
ozelliklerinden yararlanarak, olusturulmak istenen veritabani semasina iliskin Veri
Tanimlama Dili'nde (Data Definition Language - DDL) bir dosya elde etmektir. Bu
dosyalar, Yapilandirilmis Sorgu Dili (Structured Query Language - SQL)
veritabanlar1 kurmak i¢in kullanilabilmektedir. Fiziksel modeler olusturmak icin
kullanilan diger yontem, ShapeChange aracindan faydalanilmasidir. ShapeChange,
ISO 19109 standardinda tanimlanan uygulama semasi kurallarina uygun gelistirilen
UML uygulama semalarindan otomatik olarak teknik modeller olusturabilen, Java
tabanli ve acik kaynak kodlu bir aractir (Interactive Instruments, 2019).
ShapeChange, bir¢ok SQL veritabanina uygun (6r. Oracle, PostgreSQL/PostGIS,
SQLite) DLL dosyalar1 olusturabilmesinin yaninda, ISO 19107 standardindan
tanimlanan 2B ve 3B tim geometri tiplerine uygun DLL ifadelerini

olusturabilmektedir.

Bolim 3.5.3’te deginildigi gibi, INTERLIS dilinde ifade edilen modeller ve tilke
profilleri, cesitli INTERLIS araclar1 yardimiyla (6r. iliZora, iliZpg) otomatik olarak
veritabani semalarina doniistiiriilebilmektedir. Kavramsal bir modeli, fiziksel bir
veritabani semasina dontiistirmede INTERLIS aracglarinin yukarida deginilen
aracglara karsi bazi Ustlinliikleri bulunmaktadir. Bunlardan biri, INTERLIS dilinde
ifade edilen bir kisithligin otomatik olarak veritabani semasinda ifade

edilebilmesidir (Kalogianni vd., 2017). INTERLIS'in bir diger tistiinltigii ise ilave bir
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adima gerek duymadan (6r. DLL dosyalarinin olusturulmasi), kavramsal

modellerden dogrudan veritabani semalari olusturabilmesidir.

LADM iilke profillerinin veritabani semalariyla fiziksel gerceklestirimine alternatif
olarak, bir veri degisim formatiyla (6r. GML, GeoJSON, RDF) da gerceklestirim
yapilabilmektedir. Bu uygulama yaklasiminin anavataji, farkli sistemler arasinda
yapilandirilmis verilerin etkili alig-verisine olanak saglamasidir. Yapilacak
uygulamanin gereksinimlerine goére farkli veri degisim modelleriyle fiziksel
gerceklestirim yapilabilir. Ornegin, bircok kurulus tarafindan standart olarak kabul
edilmis olmasi1 ve oldukga fazla yazilim tarafindan desteklenmesi nedeniyle GML
uygulama semasi tercih edilebilir. Vektoér formatindaki verileri web
uygulamalarinda goriintiillemek i¢cin GeoJSON, bagh veri uygulamalar gelistirmek

icin RDF secilebilir.

Kavramsal modellerden fiziksel veritabani1 semalari olusturmaya yarayan araglar
veri degisim modelleri olusturmak icin de kullanilmaktadir. Ornegin, ShapeChange
araci bircok calismada (Gé6zdz, Pachelski, van Oosterom, ve Coors, 2014; Eriksson,
Harrie, Paasch, ve Persson, 2018; Kutzner vd., 2020) GML uygulama semalari
tretmek icin kullanilmistir. ShapeChange ayrica, RDF (Van den Brink, Janssen, Quak
ve Stoter, 2014) ve JSON (Interactive Instruments, 2019) uygulama semalari
olusturmak i¢in de kullanilabilir. Ayrica ‘INTERLIS compiler’ ve Enterprise Architect
(EA) yazilmi (Sparx Systems, 2020), GML uygulama semasi iiretemek igin
kullanilmaktadir. Bu noktada, baz1 araglarin veri degisim modelleri, fiziksel
veritabani modelleri ve bu modellerin birbirine doniisimiini sagladigi da
belirtilmelidir. GDAL kiitiiphanesi (GDAL/OGR, 2020) ile birlikte, Humboldt
Uyumlastirma Editori (Humboldt Alignment Editor - HALE) (Wetransform, 2020)
ve Detay Tipi Manipiilasyon Motoru (Feature Manipulating Engine - FME) (Safe
Software, 2020) gibi Ayiklama, Dontistiirme, Yiikleme (Extract, Transform, Load -
ETL) araclar fiziksel modeller arasinda dontistimlere olanak verir. Son olarak,
LADM standardinin ikinci versiyonunda, LADM tabanl uygulamalari kolaylastirmak
amaciyla, LADM’'nin farkli uygulama semalariyla gerceklestirimlerinin sunulacagi

ifade edilmelidir (Lemmen vd., 2019).
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4.2.2 Tiirkiye LADM Tasinmaz Degerleme Veri Modeli Ulke Profili

Bu bélimde; Bolim 3.5.2, Bolim 4.1.2 ve Bolim 4.2.1’de sunulan bilgilerden
yararlanarak, LADM Tasinmaz Degerleme Veri Modeli Tirkiye Profili
gelistirilecektir. Tirkiye profili, hem UML hem de INTERLIS kavramal sema dilleri
ile ifade edilmistir. Literatirde ¢ogunlukla UML kavramal sema dili tercih
edildiginden, UML ile temsil edilen iilke profili dncelikli olarak ve daha ayrintili

sekilde anlatilacaktir.

LADM iilke profilleri; mevcut durumu gostermek, bir uygulama veya sistem
olusturmak icin hedeflenen planlar1 temsil etmek veya iki farkhi sistemi
karsilastirmak gibi farkli amaglarla gelistirilebilir. Bu ¢alismada olusturulacak iilke
profilinin gelistirilme amaci, mevcut durumda emlak vergi degerlerini belirlemek
amaciyla yapilan degerleme faaliyetlerini temsil etmek ve bu faaliyetlerin bilgi
yonetimini saglamak seklinde ifade edilebilir. Ana amacin belirlenmesinin ardindan,
gereksinim analizi yapilmalidir. Emlak vergi degerlerini belirlemek icin gereksinim
duyulan veriler Boliim 4.1.2°de belirlendigi icin, bir sonraki asama olan kavramsal

model gelistirme asamasina dogrudan geg¢ilmistir.

Sekil 4.2’de ana LADM siniflan (gri), ana LADM Tasinmaz Degerleme Veri Modeli
siniflar1 (yesil), Tirkiye profilinin ana siniflar1 (turkuaz) ve simiflar arasinda
tanimlanan iligkiler gosterilmistir. Buradan anlasilabilecegi gibi tilke profili, var olan
LADM ve LADM Tasinmaz Degerleme Veri Modeli siniflarindan genellestirme iliskisi
ile yeni siniflar tasarlayarak olusturulmustur. Ulke profili gelistirmek icin yeni bir
ana kavrama (sinifa) ihtiya¢ duyulmamistir. Bu durum, LADM Tasinmaz Degerleme
Veri Modelinin, iilkemizde emlak vergisi amaciyla yapilan degerleme faaliyetlerini
temsil etmek icin yeterli diizeyde tanimlama sundugunu gostermektedir. Bolim
3.5.2’de deginildigi gibi, LADM Tasinmaz Degerleme Veri Modeli ana LADM’ye
bagimli olarak olusturulmustur. Baska bir ifadeyle, LADM Tasinmaz Degerleme Veri

Modeli gerceklestirmek icin ¢ogu durumda ana LADM siniflarina ihtiya¢ duyulur.

Ulke profili, degerleme veritabanlan ile kadastral sistemler (6ér. ana LADM)
arasindaki iliskileri de acik¢a tamimlamistir. Diger bir ifadeyle, emlak vergi
degerlerini belirlemek icin tapu ve kadastrodan edinilmesi gereken bilgiler

oldugundan, iilke profili LADM’'nin ve LADM Tasinmaz Degerleme Veri Modelinin
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siiflarinin bir karmasi olarak olusturulmustur. Ulke profili olusturulurken Tiirkiye
Ulusal Cografi Bilgi Sistemi projeleri kapsaminda gelistirilen Kadastro Temas1 Veri
Modelinden yararlanilmamistir. Bunun nedeni, (a) degerleme uygulamalar igin
oldukc¢a 6nemli olan miilkiyet haklarinin Kadastro Temasi Veri Modelinde yeterince
detaylu bigimde tanimlanmamasi ile (b) Kadastro Temasi Veri Modelinde tespit
edilen baz1 yapisal sorunlardir. Gelistirilen tilke profilinin amaci ve kapsami goz
oninde bulundurularak, bazi LADM (6r. HukukiKonumsalAltyapiAg1) ve LADM
Tasinmaz Degerleme Veri Modeli (6rn. Satigistatistikleri) siniflarinin profilde yer
almamasina karar verilmigtir. (6rn. Satigistatistikleri) simiflarinin profilde yer

almamasina karar verilmistir.

‘ T VersionedObject «featureType»
«featureType» 5
TR LA P);Pny > «featureType» - - TR_VM_Valuation
- Party::LA_Party VersionedObject <}
«featureType»
Valuation::VM_Valuation <}— «featureType» «FeatureType»
Valuation:: <}——1 TR_VM_MassAppraisal
VM_MassAppraisal
«FeatureType» VersionedObject l VersionedObject;
TR_LA_RRR
1> «featureType» M| VersionedObject: RICatUSIVECE
Administrative:LA_RRR Valuation::
«featureType» VM_SalesStatistic
«featureType» Valuation::
,_l TR_VM_ValuationUnit VM_TransactionPrice
VersionedObject ( )
«FeatureType_» «featureType» VersionedObject:
TR_LA_BAUnit Ad .
_|> ministrative:: «featureTypen «featureType»
LA_BAUnit L <} TR_VM_ValuationUnitGroup
Object VM_ValuationUnitGroup
«featureType»
Valuation::VM_ValuationUnit
VersionedObject
%E «featureType»
«FeatureType» Valuation::
i i VersionedObject VersionedObject VM_CondominiumUnit
TR_LA_SpatialUnit ) g - << I— «featureType»
> «featureType» «featureType» TR_VM_CondonimiumUni
Spatial Unit:: Valuation:: -
A LA_SpatialUnit VM_SpatialUnit
«featureType»
TR_VM_Parcel
«FeatureType» VersionedObject «featureType»
TR_LA_LegalSpaceBuildingUnit «featureType» TR_VM_Building
— «featureType» Valuation::VM_Building
Spatial Unit::

LA_LegalSpaceBuildingUnit

Sekil 4.2 LADM ve LADM tasinmaz degerleme veri modeli Tiirkiye profili temel
siniflar

LADM Tasinmaz Degerleme Veri Modeli Tiirkiye profilinin siniflar1 ‘TR’ 6neki ile
birlikte isimlendirilmistir. Tablo 4.1’de sunulan verilerden yararlanarak, iilke
profilinin siniflar1 ve bu siniflarin icermesi gereken karakterler belirlenmistir. Profil,
emlak vergisine konu olan birimler (6r. bina, arazi, arsa) ve bu birimlerin

degerlenmesi siirecinde ihtiya¢ duyulan yasal, fiziksel ve konumsal 6znitelikleri
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icermektedir. Tirkiye iilke profilini gelistirmek icin ihtiya¢ duyulan bir¢ok
Ozniteligin, LADM ve LADM Tasinmaz Degerleme Veri Modelinde yer aldig1 tespit
edilmistir. Ornegin, parsel alam1 ve bina alan1 oznitelikleri sirasiyla ve
KonumsalBirim (LA_SpatialUnit) ve Bina (VM_Building) siniflarinda tanimlanmis
oldugu gorilmistir. Bunun yaninda, MaliyetYaklasimi (VM_CostApproach)
sinifinda, emlak vergisi degerlerini belirlerken ihtiya¢ duyulan fiziksel yipranma
(physicalObsoloscence) ve yapr yeniden lretim maliyeti (reproductionCost)
oznitelikleri bulunmaktadir. Buna karsin, tilke profili olusturmak igin, LADM
Tasinmaz Degerleme Veri Modelinde tanimlanan siniflara bazi yeni onitelikler
eklenmesi gerekmistir. Bu nedenle, dncelikli olarak ilgili LADM Tasinmaz Degerleme
Veri Modeli smifinin alt smifi olarak; TR _Degerleme (TR_VM_Valuation),
TR_KimeDegerleme (TR_VM_MassAppraisal), TR_DegerlemeBirimi
(TR_VM_ValuationUnit), TR _DegerlemeBirimGrup (TR_VM_ValuationUnitGroup),
TR_Parsel (TR_VM_Parcel), TR Bina (TR_VM_Building) ve TR_BagimsizBolim
(TR_VM_CondominiumUnit) smiflar1 olusturulmustur. Ulke profile i¢in olusturulan
bu siniflar daha sonra Tablo 4.1’den elde edilen 6zniteliklerle zenginlestirilmistir.
Ulke profilinde, LADM ve LADM Tasinmaz Degerleme Veri Modelinden bagimsiz,
yeni bir detayTipi sinifi olusturulmamistir, ancak tilkemize 6zgi birka¢ durumu

temsil etmek i¢in birkag yeni kod listesi olusturulmustur.

Sekil 4.3’te LADM Tasinmaz Degerleme Veri Modeli Tiirkiye profilinin ana siniflari,
siniflarin detayl karakterleri, siniflar arasindaki iligkiler ile birlikte, iligkiler ve
karakterlerin ¢okluk degerleri gosterilmistir. Sekil 4.4’te LADM Tasinmaz

Degerleme Veri Modeli Tiirkiye profilinin kod listesi siniflar1 sunulmustur.

Emlak Vergisi Kanunu'nda degerleme birimleri, bina ve parsel (6r. arsa ve arazi)
olarak belirlenmistir. Ulke profilinde degerleme birimlerini temsil etmek icin
TR_DegerlemeBirimi sinifi kullanilmistir. Bu sinifta yer alan tiir (type) 6zniteligi,
DegerlemeBirimTipi (VM_ValuationUnitType) kod listesi sinifiyla
detaylandirnlmistir (bkz. Sekil 4.4). Degerleme birimlerine iliskin detaylar
TR_Parsel, TR_Bina, TR_BagimsizBolim ve TR_TemelidariBirim (TR_LA_BAUnit)
siniflarinda sunuldugu ic¢in, bu siniflarla TR_DegerlemeBirimi sinifi arasinda iligkiler

kurulmustur. Bir degerleme birimi olan arsa ve araziyi temsil etmek icin TR_Parsel
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sinifi olusturmustur. Bu sinifta parsel tiirlerini temsil etmek icin tiir (type) 6zniteligi
yer almistir. Parsel tiirlerine iliskin detaylar TR_ParselKullanimTirt
(TR_VM_ParcelUseType) kod listesi sinifi ile detaylandirilmistir ve bu kod listesi arsa

(urbanLand) ve arazi (ruralLand) degerlerini icermektedir.

TR_Bina sinifi, emlak vergisine konu binalar1 ve bu binalarin degerlenmesinde
ihtiya¢ duyulan 6znitelikleri temsil etmek amaciyla olusturulmustur. Bu sinifta; bina
distan disa yuzol¢imi (buildingArea), yapim yili (dateOfConstruction), asansor
(elevator), kalorifer/klima (heating/airConditioning), bina yasal durumu (status),
insaat sinifi (quality) ve ingaat tiirt (type) Oznitelikleri yer almaktadir (bkz. Sekil
4.3). Binanin yasal durumuna iliskin detaylar TR_YasalDurumTiiri
(TR_LegalStatusType) kod listesi ile ayrintilandirilmistir. Bu kod listesi binalar1 yasal
(legal) ve yasal degil (illegal) olarak gruplandirmistir. Emlak vergisinde bina
metrekare normal insaat maliyetlerinin ingsaat sinifi ve insaat tiirlerine gore
belirlendigi ifade edilmisti. Ulke profilinde bunlar1 temsil edebilmek icin sirasiyla
TR_BinaSimifTiirt (TR_BuildingQualityType) ve TR_BinainsaatTiirii
(TR_VM_BuildingConstructionType) kod listesi siniflar1 olusturulmustur (bkz. Sekil
4.4). Bu kod listeleri, Tablo 4.1’de verilen insaat siniflar1 ve bina insaat tiirleri
dikkate alinarak zenginlestirilmistir. Binanin distan disa yiizél¢limiinii temsil etmek
icin TR_AlanDegeri (TR_VM_AreaValue) veriTipi sinifi olusturulmustur (bkz. Sekil
4.3). LADM Tasinmaz Degerleme Veri Modelinde bina ve bina bdélimlerinin
alanlarini temsil etmek igin ISO 9836:2017 standardindan yararlandigi ifade
edilmisti. Bu standartta tanimlanan Toplam kat alani (Total floor area) terimi, bina
vergi degerini belirlemek i¢in ihtiya¢ duyulan distan disa yiizél¢limiine en yakin
terim oldugu i¢in, TR_AlanDegeri sinifindaki alan tipi (type) karakterinin degeri
Toplam kat alanmi seklinde belirlenmistir. TR_AlanDegeri smifi ayrica, alan

degerlerini temsil etmek i¢cin alan biiytkligu (areaSize) 6zniteligini icermektedir.

Bina bazinda hesaplanan vergi degerinin, bagimsiz boéliimlere tahsisi icin
TR_BagimsizBolim sinifi olusturulmustur (bkz. Sekil 4.3). Bu smif, arsa payi
(sharelnCommonPlaces),  kullanom  tird  (useType) ve eklenti tiri
(accessoryPartType) gibi oOznitelikler icermektedir. Kullamim tird o6zniteligi

TR_BagimsizBolimKullanimTiri (TR_VM_CondominiumUseType) kod listesi sinifi
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ile detaylandirilmistir. Bu kod listesi konut (residential) ve ofis (office) gibi degerler
icermektedir. Eklenti tiirii 6zniteligi ise komiirliik (coal cellar) ve garaj (garage) gibi
degerler iceren TR_EklentiTiirti (TR_VM_AccessoryPartType) kod listesi sinifi ile
ayrintilandirilmistir (bkz. Sekil 4.4).

Sekil 4.3 LADM tasinmaz degerleme veri modeli Tiirkiye profili temel siniflari ve
karakterleri

Tiirkiye profilinde parsel ve binalara iliskin 2B ve 3B konumsal 6zellikleri temsil
etmek icin TR_KonumsalBirim (TR_LA_SpatialUnit) ve
TR_HukukiKonumsalBinaBirimi (TR_LA_LegalSpaceBuildingUnit) smiflar1 ana
LADM siniflarinin 6zellestirilmesiyle olusturulmustur (bkz. Sekil 4.3). Burada,
TR_HukukiMekansalBinaBirimi sinifina eklenen tiir (type) 6zniteligi ile bina birim
tarleri temsil edilmistir. Tuar ozniteligi, TR_BinaBirimTuru

(TR_LA_BuildingUnitType)  kod  listesi  tanimlanmis  bagimsiz  bolim
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(condominiumMainPart), eklenti (condominiumAccessoryType) ve ortak alan

(jointAccessFacility) degerlerini alabilir (bkz. Sekil 4.4).

Ulke profilinde tanimlanan bir diger smif, TR_DegerlemeBirimGrubu
(TR_VM_ValuationUnitGroup) simifidir. Arazi/arsa vergi degerlerini hesaplamak i¢in
takdir komisyonu tarafindan her dort yilda bir takdir edilen metrekare birim
degerlerine ihtiya¢ duyulmaktadir (bkz. Tablo 4.1). Bu degerler, cadde ve sokak
bazinda belirlenmektedir. TR_DegerlemeBirimGrubu sinifi, degerleme gruplarini ve
bunlarin geometrilerini temsil etmek i¢in olusturulmustur. Bu sinifta yer alan grup
tira (groupType) Ozniteligi, TR_DegerlemeBirimGrubuTuri
(TR_VM_ValuationUnitGroupType) kod listesi ile detaylandirilmistir. Bu kod listesi
sokak (street) ve mahalle (district) gibi degerler icermektedir (bkz. Sekil 4.4).

TR_Degerleme smifi, emlak vergi degerini belirlemek amaciyla yapilan
degerlemelere iliskin bilgileri temsil etmek i¢in olusturulmustur (bkz. Sekil 4.3). Bu
sinifta yer alan degerleme amaci (purpose) ozniteliginin degeri vergilendirme
(taxation); deger tipi (type) 0zniteliginin degeri ise vergi degeri (taxValue) olarak
belirlenmistir. Bu simif ayrica, degerleme tarihi (dateOfValuation), degerleme
yaklasim1 (approach) ve takdir edilmis deger (assessedValue) 06zniteliklerini
icermektedir. Basit bir ifadeyle, bina vergi degeri bina ve arsa degerinin toplamidir
(bkz. denklem 4.1). Bina vergi degerini belirlemek icin maliyet yaklagimi
kullanilmaktadir. Bu durumu temsil etmek icin, degerleme tiirti yaklasimi maliyet
yaklasimi  olarak belirlenmistir. Maliyet yaklasimina iliskin bilgiler,
TR_MaliyetYaklasimi (TR_VM_CostApproach) veriTipi sinifi ile detaylandirilmistir
(bkz. Sekil 4.3). TR MaliyetYaklasimi sinifinda; bina metrekare normal ingaat
maliyeti bedeli (costPricePerSquareMeter), maliyet bedeli tarihi (dateOfCostPrice),
ylpranma orani (totalObsolescence), bu yontem kullanilarak tiretilen bina vergi
degeri (estimatedValue) ve maliyet tiiri (costType) oznitelikleri bulunmaktadir.
Maliyet tiirti 6zniteligi, TR_MaliyetTiirti (TR_VM_CostType) kod listesi ile temsil
edilmistir ve bu kod listesinde yeniden tliretim maliyeti (reproductionCost) degeri

yer almaktadir.

Arazi ve arsa vergi degerlerini belirlemek i¢in cadde ve sokak bazinda belirlenen

birim metrekare degerleri kullanilmaktadir. Arazi ve arsa birim metrekare
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degerleri, takdir komisyonlarinca toplu olarak belirlendigi i¢cin bu yaklasim bir tiir
kiime degerleme olarak goriilebilir. Ancak, herhangi bir matematiksel model ve
istatistiksel analiz kullanilmadigindan uygulanan yaklasimin basit bir kiime
degerleme yaklasimi oldugu ifade edilmelidir. Tirkiye profilinde, emlak vergi
degerlerine iligkin veriler TR _KiimeDegerleme (TR_VM_MassValuation) siifinda
temsil edilmistir (bkz. Sekil 4.3). TR_KiimeDegerleme sinifi; birim metrekare degeri
(valuationUnitGroupBasedValuePerSquareMeter), birim deger tarihi

(dateOfValuationGroupBasedValue), yeniden degerleme tarihi (dateOfRevaluation),

yeniden degerleme orani (revaluationRate) ve yeniden degerleme orani tarihi

(dateOfRevaluationRate) 0zniteliklerini icermektedir.

Sekil 4.4 LADM tasinmaz degerleme veri modeli Tiirkiye profili kod listesi siniflar

Turkiye profilinin siniflar, 6nitelikleri ve iligkileri tamamlandiktan sonra, Bolim
4.2.1'de verilen metodolojiye uygun sekilde, iliskilerin ve O6zniteliklerin ¢cokluk
degerleri diizenlenmistir. Emlak vergisi mevzuatindan elde edilen bilgiler, ¢cokluk

degerlerini diizenlerken temel dayanak olarak kullanilmistir.

Ulke profili zamansal veri yénetimine olanak verecek sekilde gelistirilmistir. Profilin
cesitli siniflarinda belirtilen tarihsel bilgiler (6r. degerleme tarihi, maliyet bedeli
tarihi) gercek zamanlara karsilik gelmektedir. Profilde tanimlanan tim siniflar,
LADM'nin sistem zamanlarini temsil eden VersiyonlanmisNesne (VersionedObject)
sinifinin alt sinifi olarak tanimlanmistir. Bu nedenle, gelistirilen iilke profilinin

sistem zamanlarinin da yonetilmesine olanak verdigi belirtilmelidir.
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LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profilinin UML kavramsal sema dili
ile temsil edilmesinin ardindan, tlke profili ayrica INTERLIS kavramsal sema dili
kullanilarak da ifade edilmistir. Ulke profilini INTERLIS ile ifade etmek i¢in, B6liim
3.5.3'te LADM Tasinmaz Degerleme Veri Modelini INTERLIS ile temsil etmek i¢in
izlenen yaklasim uygulanmistir. Ozetlemek gerekirse, éncelikli olarak iilke profilini
gelistirmek i¢in temel olarak kullanilacak tiim standartlarin INTERLIS kavramsal
sema dili ile ifade edilmis dosyalar1 (*.ili), INTERLIS UML Editortine ytklenmistir.
Sekil 4.5'te LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profilini INTERLIS ile
temsil ederken kullanilan standartlar ve bu standartlar arasindaki hiyerarsik yap1

gosterilmistir.

LADM Valuation
Information Model
TR Country Profile

LADM Valuation Information Model

ISO 19152 Land Administration Domain Model (LADM)

ISO_Base, ISO 19107_V1, ISO 19111, ISO 19115, ISO 19156

Sekil 4.5 LADM tasinmaz degerleme veri modeli Tiirkiye Profilinin hiyerarsik
yapisl
Gerekli standartlar INTERLIS UML Editoriine ytuklendikten sonra iilke profili
olusturulmustur. UML kavramsal sema dili ile temsil edilmis ke profilinde
tanimlanan tim smiflar, oOznitelikler, iliskiler ve ¢okluklar UML INTERLIS
Editoriinde manuel olarak yeniden tanimlanmistir. Sekil 4.6’da Tiirkiye profilinin

INTERLIS UML Editori kullanilarak hazirlanan INTERLIS temsili gosterilmistir.
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Sekil 4.6 LADM tasinmaz degerleme veri modeli Tiirkiye profilinin INTERLIS ile
temsili

Sonraki boliimde, bu boélimde UML ve INTERLIS dililerinde temsil edilen LADM
Tasinmaz Degerleme Veri Modeli Turkiye profilinin fiziksel gerceklestirimi

yapilacak ve fiziksel modellerin islerligin cesitli sorgularla test edilecektir.
4.3 Ulke Profilinin Fiziksel Ger¢eklestirimi ve Test Edilmesi

Kavramsal modelden fiziksel modele doniisiim yoluyla veritabani semalar1 (or.
PostGIS/PostgreSQL, Oracle) ve veri degisim modelleri (6r. GML, GeoJSON)
olusturulabilmektedir. LADM Tasinmaz Degerlemesi Veri Modeli uygulama
semalari, degerleme siireglerine iliskin verilerin etkin ve standart bir sekilde
yapilandirilarak kaydedilmesine, yonetilmesine ve degisimine olanak saglayacagi ve

dolayisiyla etkili bir veri yonetiminin 6ntinii acabilecektir.

Sonraki boéliimlerde, LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profilinin
sirasiyla UML 6rnek diizey diyagramlariyla (instance level diagram) (Bolum 4.3.1),
Oracle veritabani semasiyla (Bolim 4.3.2) ve veri degisim formatlariyla (Bolim
4.3.3) fiziksel gerceklestirimi yapilacaktir. Oracle veritabani semasiyla yapilan
fiziksel gerceklestirimde, sema veriyle zenginlestirilecek ve olusturulan fiziksel

modelin islerligi cesitli sorgularla test edilecektir.
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4.3.1 Profilin UML Ornek Diizey Diyagramlariyla Gerc¢eklestirimi

UML oOrnek diizey diyagramlari, gelistirilen bir modelin dogru yapilandirilip
yapilandirilmadigin1 6rnek diizeyinde incelemek i¢in kullanilir. Bu yontem LADM
standardinda, LADM'yi ornek vakalarla agiklamak ve test etmek amaciyla

kullanilmistir (ISO, 2012).

Sekil 4.7°de LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profiliyle, arazi/arsa
vergi degerlerinin nasil temsil edildigini gostermek amaciyla olusturulan UML
ornek dilizey diyagrami sunulmustur. Bu diyagramda, kirsal alanda tarimsal
amaglarla kullanilan bir parselin, emlak vergisi mevzuatinca belirlenen arazi vergi
degeri ve bu vergi degerini hesaplamak icin kullanilan parsel Oznitelikleri

gosterilmistir.

«featureType» «featureType»
Parcel2ValuationUnitGroup: Parcel2:TR_VM_ValuationUnit
TR_VM_ValuationUnitGroup

utilityServices = water, electricity
groupType = street valuationUnitType = parcel
valuationUnitiD = 156248002
neighborhoodType = rural

«featureType» «featureType»
Parcel2:TR_VM_Parcel Parcel2:TR_VM_Valuation
type = bottomLand assessedValue = 675000
dimension = 2D valueType = taxValue
sulD = 200982 valuationID = 2000643
area = 450 dateOfRevalaution = 01/01/2017
plannedLandUse = agricultural revalautionRate = 3,83
currentLandUse = agricultural valautionUnitGroupBasedValuePerSquareMeter = 1500

Sekil 4.7 Arazi vergi degerlerinin tlilke profilinde temsili i¢in olusturulmus UML
ornek diizey diyagrami

Sekil 4.8 bina ve bagimsiz boliim vergi degerlerinin nasil temsil edildigini gostermek
amaciyla olusturulan UML 0Ornek dlzey diyagramini gostermektedir. Bu
diyagramda, bir bagimsiz bolimiin vergi degerinin ililke profiliyle temsili
gosterilmistir. Diyagramda temsil edilen bagimsiz boliim, kentsel alanda ve konut
olarak kullanilmaktadir. Bagimsiz boliim vergi degerini hesaplamak i¢in oncelikle
diyagramda sunulan degiskenlere iliskin degerler ve Boliim 4.1.2’de sunulan (4.1)
numarali denklem kullanilarak bina vergi degeri hesaplanmistir. Ardindan,

bagimsiz boliimiin arsa payi1 kullanilarak bagimsiz b6liim vergi degeri belirlenmistir.
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«featureType»

CondominiumProperty1Valuation:TR_VM_Valuation «featureType»
valautionUnitGroupBasedValuePerSquareMeter = 2400 TR_Parcel1:TR_VM_Parcel
dateOfValuation = 01/01/2016 current_andUse = residential
valuationID = 2000123 area =600
assessedValue = 414000 sulD = 2000167
valueType = taxValue

«datatype» «featureType»
CostApproach1: «featureType» CondominiumBuilding1:TR_VM_Building
Ui i (o el Condominium?ropeftyh quality = secondClassConstruction
VM_ValuationUnit ) )

costType = replacementCost —_— heatingSystem = centralHeating
totalObsolescence = 30000 vulD = 2000153 dateOfConstruction = 2006
physicalObsolescence = 30000 neighborhoodType = urban constructionMaterial = concreteBlockMasonary
estimatedValue = 270000 type = condominium Unit useType = residential
totalCost = 300000 buildingID = 2000987
chronologicalAge = 10
costPricePerSquareMeter = 2500 T
dateOfCostPrice = 2016

«featureType»
CondominiumUnit1:
TR_VM_CondominiumUnit

condominiumUnitD = 2000987

Sekil 4.8 Bina ve bagimsiz boliim emlak vergi degerinin tilke profilinde temsili igin
olusturulmus UML 6rnek diizey diyagrami

UML ornek diizey diyagramlari ile yapilan gerceklestirimlerin bazi kisithliklar:
bulunmaktadir. Bu yontemle olusturulan bir diyagram, sadece bir vakay: temsil
eder. Bu durum, modellerin kapsamli olarak test edilmesi engellemektedir. Ayrica,
bu yontemin sorgulamalara imkan vermedigi belirtilmelidir. Bu nedenlerle,
yontemin sadece modeli 6rnek vakalarla agiklamak icin kullanilabilecegi ifade
edilmelidir. Yeni olusturulan bir modelin islerligini test etmek icin fiziksel bir
uygulama semasinin gelistirilmesi gerekir. izleyen béliimlerde iilke profilinin

fiziksel modellerle gerceklestirimi yapilacaktir.
4.3.2 Veritabani Semasiyla Profilin Gergeklestirimi

Bu béliimde oncelikle, LADM Tasinmaz Degerlemesi Veri Modeli Tiirkiye profili
cesitli araclar yardimiyla otomatik olarak 3B konumsal verileri saklama kapasitesi
olan Oracle 11g veritabaninda temsil edilecektir (bkz. Bolim 4.3.2.1). Ardindan,
olusturulan veritabani emlak vergi degerini belirlemek i¢in yapilan degerleme
verileriyle zenginlestirip, modelin islerligi ¢esitli sorgularla denetlenecektir (bkz.

Bsliim 4.3.2.2).
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4.3.2.1 Veritabani semasinin olusturulmasi

LADM uygulama metodolojisinin ikinci asamasi, iilke profillerinin fiziksel
modellerle gerceklestirimidir (bkz. Bolim 4.2.1). Bu boélimde, LADM Tasinmaz
Degerlemesi Veri Modeli Tiirkiye profilinin Oracle veritabani gergeklestirimi, ti¢
farklh ara¢ kullanilarak yapilacaktir. Bu araglar, Enterprise Architect (EA),
ShapeChange ve INTERLIS tir.

EA yazilimi, UML kavramsal sema dili ile kavramsal model gelistirilmesine olanak
vermesinin yaninda, kavramsal modellerin fiziksel modellere diiniisimiine de
saglar. Ancak bu yazilim, ISO 19109 standardina uygun gelistirilmis kavramsal
modellerin dogrudan fiziksel modellere doniisiimiinii desteklememektedir. Daha
ayrintili bir ifadeyle EA, DLL formatinda veritabani sema dosyalari olusturabilmek
icin, EA Veritabani Modeli (EA Database Model) ile temsil edilmis bir ara modele (or.
mantiksal model) ihtiyag duymaktadir (Sparx Systems, 2016). Bu yazilim
kullanilarak yapilacak dontlisiimlerde, MDA doniisim kurallar1 kullanicilar
tarafindan belirlenmektedir. Baska bir ifadeyle, kavramsal modelde yapilan
tanimlamalarin, doniustirilmek istenen veritabani semasindaki karsiliginin
kullanicilar tarafindan belirlenmesi gerekmektedir. Bu durumda, kullanicilarin
kaynak ve hedef modellerdeki tiim veri tiplerine hakim olmasi beklenir. Bunun
yaninda, uygulamaya iliskin bazi kararlarin da kullanicilar tarafindan alinmasi
gerekmektedir. Ornegin, kavramsal modelde tanimlanan genellestirme iliskilerinin
EA Veritabani Modelinde bir karsiigi bulunmadigindan; bu iliskinin nasil
gerceklestirilecegine iliskin karar kullanici tarafindan alinmalidir. Genellestirme
iliskisini gerceklestirmek su iki yaklasimdan yararlanilabilir: (a) Sadece alt sinifi
gerceklestir ve tist siniftaki tiim 6zellikleri alt sinifa aktar ve (b) Alt sinifi ve list sinifi
gerceklestir ve bu iki sinifi bir yabanci anahtar (foreign key) ile iliskilendir. Tiirkiye
profilinde genellestirme iligskisi TR _Degerleme ve TR_KiimeDegerleme siniflar
arasinda bulunmaktadir. Bu iki sinif birbirinden bagimsiz iki ayr1 kavrami temsil
ettigi ve veritabaninda bu siniflarin ayri ayri gerceklestirmek istendiginden, burada
sunulan ikinci yaklasim kullanilmasina karar verilmistir. Genellestirme iliskisinin
gerceklestirimine iliskin tercihin uygulamaya gore farkhlasabilecegini belirtmek

gerekir. Ulke profilinin EA Veritaban1 Modeli yardimiyla gelistirilmesi icin alinan bir

136



diger karar, LADM’nin sistem zamanlarini temsil etmek icin olusturdugu
VersiyonlanmisNesne (VersionedObject) sinifinda tanimlanan 06znitelikleri (0r.
beginLifeSpanVersion ve endLifeSpanVersion) ilgili tiim alt siniflara aktarilmasidir.
Aliman bir diger karar, tlke profilinde siniflar arasinda tanimlanan baglanti
(association) iligkilerinin gerceklestirimine yoéneliktir. Coka-¢cok (multiplicity)
degerine sahip olan baglanti iligkilerinin EA Veritaban1 Modelinde temsili icin bir
iligki sinifi olusturulmasi karar1 alinmistir. Kavramsal tilke modelinde yer alan tiim
tanimlamalarin EA Veritaban1 Modelinde tanimlanmasinin ardindan, hi¢bir sorunla
karsilasilmadan, otomatik olarak tilke profilinin Oracle 11g DLL ile temsil edilmis
dosyas1 elde edilmistir. Burada tasinmazlara iliskin 3B geometri tiplerinin de

olusturulan DLL’de icerdildigi belirtilmelidir.

Ulke profilinin Oracle DLL olarak temsil edilmis bir dosyasini otomatik olarak
olusturmak icin kullanilabilecek bir diger ara¢ ShapeChange’tir. ShapeChange, ISO
19109 standardinda uygun olarak tanimlanmis UML kavramsal sema dilini
dogrudan fiziksel modellere doniistiirebilmektedir (Interactive Instruments, 2019).
Bu déniisiimii yapabilmek icin kullanilacak MDA kurallari, ShapeChange tarafindan
saglanan bir konfiglirasyon dosyasi ile belirlenmistir. Kullanicilar bu dosyay;,
diintisimde uyulmasini istedikleri kurallara gore diizenleyebilmektedirler.
Dontlistim kurallarinin belirlendigi konfigiirasyon dosyasini farkli uygulamalarda
tekrar tekrar kullanabilme imkani sagladig1 icin, ShapeChange’in bu yaklasimin
EA’da belirlenen yaklasimdan daha makul oldugu degerlendirilmektedir. EA ile
yapilan gerceklestirimde kullanilan MDA yaklasimlarinin aynisi, ShapeChange
konfiglirasyon dosyasinda kolaylikla ifade edilmistir. ShapeChange ile yapilan iilke
profili gerceklestiriminde de, istenilen 6zelliklere uygun bir Oracle DLL dosyasi elde

edilmistir.

Ulke profilinin bir diger gerceklestirimi, INTERLIS araclari kullanilarak yapilmistir.
Burada, INTERLIS ile temsil edilmis iilke profilinden yararlanarak, tilke profilinin
Oracle gerceklestirimi otomatik olarak yapilmistir. INTERLIS arag¢lar kullanilarak
yapilan déniisiim islemi iki asamadan olusmaktadir. ilk asama s6zdizimsel analizdir.
Sekil 4.9°da INTERLIS dilinde temsil edilen Tiirkiye profilinin ‘INTERLIS compiler’

(ili2c) araciyla yapilan sozdizimsel kontrolii gésterilmistir. Ulke profilinin
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olustururken temel olaral alinan tiim standartlarin INTERLIS dosyalar1 (*.ili),
‘INTERLIS compiler’ aracina yiiklenmis ve bu dosyalarin s6zdizimsel kontrolii basari

ile gerceklestirilmistir.

|£] ili2e A — [m] X
File Help

[ Input | Output

auto complete fileset
Files
C:\Users\Abdullah\Desktoplili files interlis\IS0_Base.ili
C:\Users\Abdullah\Desktopiili files interlis\ SO19107_V1_LV03.ili
C:\Usersl\Abdullah\Desktopiili files interlisSO19111.ili
C:\Users\Abdullah\Desktopili files interlisUS$019115.ili
C:\Users\Abdullah\Desktoplili files interlis\|$019156.ili
C:\Users\Abdullah\Desktoplili files interlis\LADM_Base.ili
C:\Users\Abdullah\Desktopiili files interlis\LADM_V1.ili
‘\Wsers\Abdullah\Desktoplili files interlis\LADM_Val_Iinfo_Model.ili
C:\UserslAbdullah\Desktoplili files interlis\LADM_Val_TR.ili

Add Model (.li)...

‘Compiler

Info: ?I?me <C:\Users\AbduHah\Desklop\?l? files ?nterl?s\lsCLF.!ase..iI.i= Run compiler
Info: ilifile <C:\Users\abdullah\Desktop\ili files interlisUS019111.ili=
Info: ilifile <C:\Wsers\Abdullah\Desktopiili files interlis\S019107 - Kopya.ili= Clear message log

Info: ilifile <C:\Users\abdullah\Desktop\ili files interlisUS019107_V1_LV03.ili=
Info: ilifile =<C:\Wsers\Abdullah\Desktoplili files interlisUS019115.ili=

Info: ilifile =C-\Users\Abdullah\Desktopili files interlis\LADM_V1 ili=

Info: ilifile <C:\Wsers\Abdullah\Desktopiili files interlis\LADM_Base.ili=

Info: ilifile =C\Users\bdullah\Deskiopiili files interlisUS019156.ili=

Info: ilifile =<C:\Wsers\Abdullah\Desktoplili files interlis\LADM_Val_Info_Model.ili=
Info: ilifile=CA\Users\Abdullah\Desktopiili files interlis\LADM_Val_TR.ili=

— compiler run done 25.02.2018 08:05

[T»

-

Sekil 4.9 ‘INTERLIS compiler’ (ili2c) araciyla LADM tasinmaz degerleme veri
modelinin ve Tiirkiye tlilke profilinin s6zdizimsel kontroli

DoOntlisiim isleminin ikinci asamasinda, INTERLIS ‘iliZora’ araci kullanilarak, ISO
19109 kurallarina uygun gelistirilen tlke profilinin Oracle gerceklestirimi
yapilmistir. Bu gergeklestirim icin oncelikle, Oracle 11g veritabaninda bos bir
veritabani semasi olusturulmus ve ‘iliZora’ araci ile veritabani arasinda baglanti
kurulmustur. Ardindan, Sekil 4.9’da gortinen tiim INTERLIS dosyalar sirasiyla ve
tek tek ‘iliZora’ aracina yiiklenmistir. Son asamada, tilke profilinin INTERLIS dosyasi
‘ili2ora’ arac1 yardimiyla islenerek, profilin Oracle gergeklestirimi tamamlanmistir.
Sekil 4.10’da INTERLIS ‘iliZora’ araci kullanilarak LADM Tasinmaz Degerleme Veri
Modelinin ve Tirkiye Profilinin Oracle 11g veritabaninda temsili gosterilmistir.
INTERLIS araglar ile yapilan doniistimde, INTERLIS’in belirledigi MDA diiniisiim
kurallar1 zorunlu olarak kullanilmistir. Bu nedenle, iilke profilindeki genellestirme
iliskilerinin gerceklestirimi istenildigi gibi yapilamamistir. Oracle DLL komut

dosyasin1 calistirmaya gerek duymadan, dogrudan veritabani semasinin
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olusturulmasina imkan saglamasi ise, INTERLIS araclarini diger doéniisim

araglardan ayiran olumlu bir 6zellik oldugu sdylenebilir.

&| iliZora >
dbname|LADE || test connection |
dbhost |localhost G- VM_MASSAPPRAISAL
dbport [1521 - VM_MASSAPPRAISALANALYSISTYPE
G- VM_MASSAPPRAISALPERFORMANCE
dbusr |SYSTEM G- VM_MEASUREOFAPPRAISALLEVEL
dbpwd |seeesee B[ VM_MEASUREOFAPPRUNIFORM
Info: oracle spatial version <11.2.0.1.0= --E VM_MEIGBORHOOQDTYPE
- VM_PARCEL
} [-[E vM_SALESCOMPARISOMAPPROACH
test ct i -
&St connechien < G- VM_SALESSTATISTICS
G- VM_TRANSACTIONPRICES
@ Successfully connected G- VM_TYPEOFTRANSACTION
e[ vM_vALUATION
G- VM_VALUATIONAPPROACH
G- VM_VALUATIONUNIT
- VM_VALUATIONUNITGROUP

E VM _VALUATIONUNITTYPE
| <Back || Next> | | Cancel |

Sekil 4.10 INTERLIS ‘iliZora’ araci kullanilarak LADM tasinmaz degerleme veri
modelinin ve Tiirkiye profilinin Oracle konumsal veritabaninda temsili

Bu calismada, kavramsal modellerden fiziksel veritabani modeli tiiretmek icin
kullanilan araglardan biri olan ShapeChange’in kullanilan diger araglara karsi bazi
istiin yonleri vardir. Bu ustiinltkler; (a) uygulama semasindan (or. tilke profili)
bagimsiz ve duzenlenebilir konfiglirasyon dosyalar1 saglamasi ve (b) iilke
profilinden fiziksel modeller tiiretilirken uyulmasi istenen gercgeklestirim
kurallarinin  (6r. genellestirme iligkisi, ¢oka-¢cok iligkiler) konfigiirasyon

dosyalarinda kolayca tanimlanmasi seklinde 6zetlenebilir.

LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profilinin, istenilen 6zelliklere

uygun olarak gerceklestirilmis Oracle 11g DLL komut dosyasi, EK-E’de sunulmustur.

Kavramsal bir modeli veritabani ile ger¢eklestirmenin temel avantajlari; kavramsal
modeldeki tutarsizliklarin, tekrarli bilgilerin, eksik veya yanlis tanimlanmis
iliskilerin kolayca tespit edilmesine olanak saglamasidir. Kavramsal modelin
belirtilen acilardan sorunlu olmadigini kanitlamak i¢in, veritabani semasinin veriyle

zenginlestirilip, sorgulanmasi gerekmektedir.
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4.3.2.2 Veritabani Semasina Veri EKlenmesi ve Sorgulanmasi

Bu boliimde, 6nceki boliimde olusturulan LADM Tasinmaz Degerleme Veri Modeli
Tiirkiye profilinin Oracle veritabani semasinin islerligini test etmek i¢in dncelikle

veritabani verilerle zengilestirilecek, ardindan ¢esitli sorgularla sinanacaktir.

Ulke profilinin Oracle veritaban1 semasin veriyle zenginlestirmek icin ana veriseti
olarak, TKGM TDDB tarafindan Tapu ve Kadastro Modernizasyon Projesi (bkz.
Bolim 4.1.2) kapsaminda Istanbul'un Fatih Ilcesinde toplanan verilerin bir
bolimiinden yararlanilacaktir. TKGM’'den elde edilen verisetinde parsel, bina,
bagimsiz bolim ve bunlara iliskin 6znitelikler yer almaktadir. Daha ayrintili bir
ifadeyle, TKGM verisetinden (a) parsellerin alan degerleri ve smir bilgileri (b)
binalarin kullanim tiirii, insaat tiirti, insaat sinifi, distan disa yiizol¢iimi, taban
sinirlari, zemin Usti kat sayisi, yasy, ile birlikte asansor ve kalorifer/klima bilgileri,

(c) bagimsiz béliimlerin arsa paylar: elde edilmistir.

Bu boélimde yapilacak uygulamada secilen c¢alisma bolgesi Sekil 4.11'de
gorsellestirilmistir. Bu sekildeki acik yesil poligonlar parselleri, koyu yesil
poligonlar icerdigi bagimsiz béliimlere iliskin hig¢bir bilginin bulunmadig1 binalari
ve kirmizi poligonlar icerdigi bagimsiz boliimlere iliskin bazi bilgiler iceren binalari
temsil etmektedir. Secgilen calisma bolgesinde 59 sokak, 4293 parsel ve 2040 bina
bulunmaktadir. TKGM verisetinden, secilen g¢alisma boélgesinde yer alan 125
binadaki (kirmizi renkli poligonlar) 1351 bagimsiz boéliime iliskin arsa payi bilgisi

elde edilebilmistir.

TKGM’den elde edilen verisetinin ¢alisma boélgesine ait kismi, LADM Tasinmaz
Degerleme Veri Modeli Tiirkiye profilinin Oracle veritabani semasina HALE
(Wetransform, 2020) ve FME (FME, 2020) ara¢larindan yararlanarak eklenmistir.
Calisma bolgesindeki binalarin 3B temsillerinin de veritabanina eklendigini ifade
etmek gerekir. Binalarin 3B temsili, bina kat yiikseklikleri 3 metre olarak kabul
edilerek ve zemin lstli kat sayisi dikkate alinarak hazirlanmistir. 3B binalari

olusturmak ve veritabanina eklamek icin FME’den yararlanilmistir.
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Sekil 4.11 Fatih ilcesinde secilen ¢alisma bolgesi

Calisma bolgesindeki bina ve bagimsiz boltimlerin vergi degerlerini hesaplamak icin
veritabanina ayrica; 2014-2020 yillar1 arasindaki bina metrekare normal insaat
maliyet bedelleri ve arazi metrekare birim degerleri eklenmistir. Ardindan, ¢alisma
bolgesindeki tiim binalarin ve 1351 bagimsiz bo6liimiin 2014-2020 yillar1 arasindaki
vergi degerleri emlak vergisi mevzuatina uygun sekilde hesaplanmis ve veritabani

semasinin uygun boliimiine eklenmistir.

Veriyle zenginlestirilmis LADM Tasinmaz Degerleme Veri Modeli Turkiye profili
veritabani semasinin islerligini test etmek icin c¢esitli sorgular yapilmistir. Elde
edilen sorgu sonuglari, web tabanli 3B gorsellestirmelere olanak saglayan bir
JavaScript kiitiiphanesi olan Cesium (Cesium, 2020) araciyla gorsellestirilmis, 3B

deger haritalar1 olusturulmustur.

Veritabanini test etmek icin yapilan ilk sorgu; benzer bina taban alanlarina sahip
(180-200 metrekare), 1970-1980 yillar1 arasinda insa edilmis ve zemin tistiinde bes
kati olan binalarin secilmesi amaciyla yapilmistir. Bu sorgu sonucunda,
veritabaninda bulunan 20 farkli binanin bu kriterleri sagladigi tespit edilmistir.
Sekil 4.12’de, bu sorgunun sonucunda elde edilen binalarin, Cesium kullanilarak

gorsellestirilmis hali gosterilmistir.
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Sekil 4.12 Calisma alaninda benzer 6zniteliklere sahip binalarin segilmesi

Veritabanini denetlemesi amaciyla yapilan bir diger sorgu; yukaridaki sorguda
secilen binalarin 2014-2020 yillar1 arasindaki vergi degerlerini elde etmek amaciyla
yazilmistir. Bu sorguda elde edilen vergi degerleri ve bina tanimlayic1 numaralari,
Sekil 4.13’te grafik olarak gorsellestirilmistir. Grafikte goriilebilecegi gibi bina vergi
degerleri yeniden degerleme tarihi olan 2018’de biiyiik bir degisim gostermekte,

diger yillarda sabit olarak degerlendirilebilecek artis gostermektedir.
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Sekil 4.13 Benzer karakterlere sahip olan farkli sokaklardaki 20 farkli binanin
vergi degerlerinin 20014-2020 arasindaki degisimi
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Ulke profili veritabanini test etmek icin yapilan son sorguda ise 2020 vergi degeri
en yiiksek olan bagimsiz bolimii iceren binanin belirlenmesi hedeflenmistir.
Onceden belirtildigi gibi calisma bolgesindeki 1351 bagimsiz béliime iliskin arsa
paylar1 bilinmektedir. Bunun anlami, ¢alisma boélgesindeki 1351 bagimsiz boliimiin
vergi degerinin hesaplandigi ve dolayisiyla yapilan sorguda bu bagimsiz béliimler
arasindan 2020 vergi degeri en yiliksek olanin secilecegidir. Sekil 4.14’te, bu sorgu
sonucunda secilen bina yesil cember ile isaret edilmistir. Sekil 4.14’te ayrica, LADM
Tasinmaz Degerleme Veri Modeli Tiirkiye Profilini gergeklestirmek icin se¢ilmis
calisma bolgesindeki tiim binalarin, 2020 bina vergi degerlerine gore olusturulmus

renklendirilmis 3B deger haritasi1 sunulmustur.
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7000 000

10 000 000

=16 000 000

Sekil 4.14 Calisma bolgesindeki binalarin 2020 emlak vergi degerlerine gore
renklendirilmis sunumu

LADM Tasinmaz Degerleme Veri Modelinin ve bu modelin emlak vergi degerini
belirlenen icin yapilan degerlemeleri temsil etmek amaciyla olusturulan Tiirkiye
tilke profilinin; (a) degerleme siireglerinde kullanilan ve iiretilen bilgilerin
kaydedilmesine, yonetilmesine ve sorgulanmasina (b) degerleme birimlerinin 3B
temsiline ve (c) zamansal veri yonetimine olanak sagladigi, bu béliimde yapilan
uygulamalarla agik¢a gosterilmistir. Bir sonraki bdlimde, LADM Tasinmaz
Degerleme Veri Modelinin ve iilke profilinin islerligi, veri degisim modelleriyle

yapilan gerceklestirimlerle test edilecektir.
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4.3.3 Veri Degisim Modelleriyle Profilin Gerceklestirimi

LADM Tasinmaz Degerleme Veri Modeli Tiirkiye Profilini gerceklestirmek icin
kullanilabilecek bir diger yontem, kavramsal iilke profilinin veri degisim
modelleriyle gerceklestirimidir. Veritaban1 gercgeklestirimine benzer sekilde EA,
ShapeChange ve INTERLIS araglar1 kullanilarak kavramsal veri modellerinden veri

degisim modellerine otomatik déniisiim yapilabilmektedir.

Konumsal bileseni olan kavramsal veri modellerinin gercgeklestirimi icin en ¢ok
tercih edilen veri degisim modellerinden biri GML'dir. Ulke profilinin GML
gerceklestirimi ilk 6nce EA kullanilarak yapilmistir. ISO 19136 kurallarina uygun
GML uygulama semalar: elde edebilmek i¢in, iilke profilindeki tiim siniflar uygun
etiker degerleri (tagged values) ile zenginlestirilmistir. Ardindan basit bir EA
komutu ile iilke profilinin GML uygulama semasi elde olusturulmustur. ‘INTERLIS
Compiler’ aracy, iilke profilinden INTERLIS CSL temsilinden GML uygulama semasi
tiretmek icin kullanilan bir diger aracgtir. Son olarak, ShapeChange araci
kullanilarak tlke profili otomatik olarak GML uygulama semasina
dontstirilmistiir. Bu donlistimii yapmak icin, veritabani gergeklestirimine benzer
sekilde, ShapeChange sundugu konfigiirasyon dosyasinin diizenlenmesi
gerekmektedir. Bu ti¢ farkl aragla iiretilen GML uygulama semalarinin birbirlerinin
hemen ayni oldugu ifade edilmelidir. ShapeChange araci ayrica, UML iilke profilinin

Geo]SON veri degisim modeli gergeklestirimi i¢in de kullanilmistur.

Burada olusturulan GML ve Geo]JSON uygulama semalarini, bir 6nceki boliimde
tanitilan verisetiyle zenginlestirmek i¢cin FME araci kullanilmistir. Tablo 4.2’de
LADM Tasinmaz Degerleme Veri Modeli Tirkiye Profilininin TR_Degerleme
sinifindaki bir kaydinin GML ve GeoJSON veri degisim modelleriyle temsili
sunulmustur. Bu kayit, 22597697 tanimlayici numarali bagimsiz boéliimiin 2014 yihi
icin hesaplanan vergi degerine iligkin bilgileri icermektedir. Sunulan kayitta, gercek
diinya zamanini temsil eden degerleme tarihi (dateOfValuation) ve sistem zamanini
temsil eden yasam siiresine basla (beginLifeSpanVersion) ve yasam siiresini bitir
(endlifeSpanVersion) tarihleri yer almaktadir. Ulke profilinin veri degisim
modelleriyle gerceklestirimlerinde gercek ve sistem zamanlarinin kapsanmasi, bu

gerceklestirimlerin iki-zamanl veri yonetimine olanak sagladig1 gostermektedir.
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Tablo 4.2 Ulke profilindeki TR_Degerleme sinifi icin iiretilmis GML and GeoJSON
gerceklestirimlerinin bir bolimi

<?xml version="1.0" encoding="UTF-8"?2>
<gml:FeatureCollection

xmlns:ladm vm="http://isoladm.org/gml/ladm vm">
<gml:featureMember>

<ladm vm:LADMVM.TR VM VALUATION
gml:id="idec853c2f-clée-4dac-a40c-4el6b30bc52c">
<ladm_vm:VID>val289</ladm_ vm:VID>

<ladm vm:VUID>22597697</ladm vm:VUID>

<ladm vm:ASSESSEDVALUE>66842.7006</ladm vm:ASSES
SEDVALUE>

<ladm vm:DATEOFVALUATION>20140101000000</ladm vm
:DATEOFVALUATION>
<ladm_vm:VALUETYPE>taxValue</ladm vm:VALUETYPE>
<ladm_vm:BEGINLIFESPANVERSION>20140115105217</la
dm_vm:BEGINLIFESPANVERSION>
<ladm_vm:ENDLIFESPANVERSION>20141231235959</ladm
_vm:ENDLIFESPANVERSION>
</ladm_vm:LADMVALTR.TR_VALUATION>

{

"type" : "FeatureCollection",
"geometry" : null,
"name" : "LADMVM.TR_ VM VALUATION",
"features" : [
{
"type" : "Feature",
"properties" : {
"VID" : "val289"
"VUID" : "22597697",
"ASSESSEDVALUE" : 66842.7006,
"DATEOFVALUATION" : "20140101000000",
"VALUETYPE" : "taxValue",
"BEGINLIFESPANVERSION"
"20140115105217",
"ENDLIFESPANVERSION"
"20141231235959"

}

</gml:featureMember> }

Yapilandirilmis tasinmaz degerleme verilerinin kurumlar ve/veya kisiler arasindan
etkin veri paylasiminin saglanmas i¢in, LADM Tasinmaz Degerleme Veri Modeli
Turkiye Profilinin GML ve GeoJSON uygulama semalariyla yapilan gerceklestirimleri
kullanilabilir. Bir¢ok cografi bilgi sistemi yaziliminin tanidig1 bir format olan GML,

veri diizenleme ve sorgulama islemlerinin yogun oldugu degerleme

uygulamalarinda tercih edilebilir. Tasinmaz degerleme verilerinin Web tabanh bir

aracla gorsellestirilmesi amacini giden bir uygulamada ise, GeoJSON

gerceklestiriminin sec¢ilmesi uygun olur.

145



5

SONUC VE ONERILER

Bu tez ¢alismasinda, LA'nin deger bilesenine iliskin veri yonetimini desteklemek
amaciyla, ISO 19152:2012 LADM standardini temel alan bir uluslararasi veri modeli
gelistirilmistir. LADM Tasinmaz Degerleme Veri Modeli, FIG bilinyesinde yapilmis
anket sonuclarindan, literatiir arastirmasindan, uzman goriislerinden ve 6zellikle

degerlemeyle iliskili uluslararasi standartlardan yararlanilarak tasarlanmaistir.

LADM Tasinmaz Degerleme Veri Modeli kamu sektériiniin tasinmaz degerlemeye
yonelik ulusal veya yerel resmi envanterler, veritabanlar1 ve bilgi yonetim
sistemleri; 6zel sektoriin ise bilgi yonetim ve sunumuna iliskin cesitli teknolojik arag
ve uygulamalar gelistirmesine olanak saglayacak sekilde gelistirilmistir. Modelden,
degerleme veri yonetimine iliskin etkili sistemler gelistirmek (bkz. UNECE, 1996,
2005) ve Siirdiirtiilebilir Kalkinma Hedefleri ile Yeni Kentsel Giindem dokiimaninda
belirlenen hedefleri gerceklestirmek amaciyla yararlanilabilecegi

degerlendirilmektedir.

Etkin ve biitiinciil bir degerleme sisteminden (a) degerleme stireclerinde kullanilan
(or. satis fiyatlari, tasinmazlarin yasal, konumsal, fiziksel ve ¢evresel 6znitelikleri)
ve lretilen (0r. deger, satis ve degerleme istatistikleri) verileri derlemesi ve
kaydetmesi, (b) farkl kullanima (6r. ticaret, konut, tarim) sahip tasinmazlara (6r.
arazi, arsa, bagimsiz boliim) iliskin degerleme siireclerinin (6r. kiime degerleme)
standartlastirilmasi ve otomasyonunun saglamasi, (c) piyasaya satis fiyatlar1 ve
degerleme sonuglarina iligkin istatistiksel analizler (or. satis fiyat endeksleri)
sunmasi ve (d) 3B gorsellestirilmis degerleme birimleriyle (tasinmaz birimleriyle)
iliskilendirilmis degerleme bilgilerininin kaydetmesi, yonetmesi ve sunmasi
beklenir. LADM Tasinmaz Degerleme Veri Modeli tiim bu ihtiyaclara cevap vermek
amaciyla gelistirilmistir. Veri Modeli; tasinmazlarin yasal, konumsal, geometrik,

fiziksel, cevresel ve ekonomik 6zniteliklerini icermektedir. Model ayrica, zamansal
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veri yonetimine, tasinmazlar1 3B miilkiyet hacimlerinin temsiline ve degerlemede
gerekli olan ve 3B cografi analizlerle tiiretilebilecek tasinmaz niteliklerinin (6r.
manzara, gurulti, giines alma) kaydina olanak vermektedir. Bunlarin yaninda
modelin, degerleme envanteriyle kamu sicilleri (6r. kadastro, tapu, bina, adres)

arasindaki anlamsal iliskileri de tanimladig ifade edilmelidir.

LADM Tasinmaz Degerleme Veri Modeli, (a) tilkelerin farkl yasalarla yiirtittlen
tasinmaz degerleme wuygulamalarinda kullanilan ve fretilen tiim verilerin
kaydedildigi, kamu sicilleriyle cografi (mekansal - konumsal) veri altyapisi
araciligiyla iligkilendirilmis bir envanter (veritabani) olusturmak, (b) olusturulan
envanterle yasal ve yasal olmayan tim tasinmaz birimlerini (degerleme
birimlerini), bu birimlerin 3B miilkiyet sinirlarini1 ve bu birimlere dair degerleme
bilgilerinin yonetimini saglamak, (c) tasinmaz degerleme streclerinin (6r. kiime
degerleme) standart sekilde ytriitiilmesine olanak tamimak, (d) gerceklesmis ve
glivenilir tasinmaz satis fiyatlarini kaydetmek ve bunlari etkin sekilde analiz ederek

satis fiyatlar1 endeksleri gelistirmek gibi amaclara hizmet edecek islevlere sahiptir.

LADM Tasinmaz Degerleme Veri Modelinden yararlanarak olusturulacak degerleme
bilgi yonetim sistemlerinin (a) deger bilgisine ihtiya¢c duyan uygulamalarin (or.
emlak vergisi, kamulastirma) daha seffaf, hizli ve giivenilir bir bicimde
yuriitiilmesine ve (b) zamansal tasinmaz degerlerine ihtiya¢ duyulan islemlerin
etkinliginin artirilmasina olanak saglayacagi, (d) satis ve degerlemeye iliskin veri
analizlerini paylasacak araglarla (6r. deger haritasi) spekiilasyonlar1 énleyecegi, (e)
kiime degerleme siireclerinin standartlagtirarak emek ve zaman tasarrufu

saglayacagi degerlendirilmektedir.

LADM Tasinmaz Degerlemesi Veri Modeli uluslararasi alanda ilgi gormts ve cesitli
lilkelerden arastirmacilar modeli kullanarak farkli amaglarla profiller
gelistirilmistir.  Ornegin, Hirvatistan’daki resmi sicillerinin  degerleme
uygulamalarinin ihtiyaclarina ne o6lciide cevap verebilecegi model baz alinarak
arastirllmis (Tomi¢, Masteli¢, Roi¢ ve Juraki¢, 2018); kirsal alanlarda tasinmaz
degerleme ve vergilendirilmesine yonelik bilgilerin yonetilebilmesi icin Cin tilke
profili olusturulmus (Xu, Zhuo, Li, Liao ve Wu, 2019); tasinmaz degerlemesinde

etkin rol oynayan kisileri modelde daha ayrintili temsil etmek i¢in Belarus’lu
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arastirmacilar tarafindan incelemeler ve oneriler yapilmistir (Shavrov, Batura ve
Kobasa, 2018). Modeli esas gelistirilecek uygulamalarin o6ntimiizdeki yillarda

artmasi beklenmektedir.

LADM Tasinmaz Degerleme Veri Modelinin uluslararasi bir standart olarak
kabuliine iliskin siirecin giincel olarak devam ettigini belirtmek gerekmektedir.
Modelin, 2023 yilinda ‘ISO 19152-4 Land Valuation’ isimiyle uluslararasi bir

standart olarak kabul edilmesi ve yayimlanmasi beklenmektedir.

Ulkemizde biitiinciil bir tasinmaz degerleme bilgi yonetim sistemine ihtiyag
bulunmaktadir. Bu ihtiyacin 11’inci Kalkinma Plani’nin agik¢a belirtilmis olmasina
ve tasinmaz degerine ihtiya¢ duyulan kamusal islemlerin sayisinin giin gectikce
artmasina ragmen, bir degerleme veri yonetim sistemi gelistirmek icin heniiz somut
bir adim atilmamistir. LADM Tasinmaz Degerleme Veri Modelinin, iilkemizde
biitiincil ve etkili bir degerleme bilgi yonetim sistemi kurmak icin gerekli olan

altyapiy1 saglayabilecegi diistiniilmektedir.

Bu tez kapsaminda gelistirilen modelin, yerel veya merkezi diizeyde degerleme veri
yonetim sistemi kurmay1 veya varolan sistemlerini gelistirmeyi planlayan tilkelere
yol gosterici olacag1 degerlendirilmektedir. Modelin modiiler ve genisletilebilir
yapis], lilke mevzuatina ve gelistirilmek istenilen uygulamaya 6zgii tanimlamalarin

profiller araciligiyla temsil edilmesine olanak tanimaktadir.

Bu tez calismasinda, LADM Tasinmaz Degerleme Veri Modelinin islerligini test
etmek amaciyla modelin Tiirkiye tilke profili gelistirilmistir. Ulke profili, tilkemizde
emlak vergi degerini belirlemek amaciyla yapilan degerlemeleri temsil etmek icin
olusturulmustur. Gelistirilen iilke profilinin emlak vergi degerlerini belirlemek
amaciyla yapilan degerlemelerin veri yonetimi ihtiyaclarina ne o6l¢liide cevap
verdigini belirlemek amaciyla iilke profili ¢esitli fiziksel modellerle (6rn. veritabani,
veri degisim modeli) gerceklestirilmistir. Ulke profilinin gerceklestirimleri, farkl
kavramsal sema dilleri (6r. UML, INTERLIS) ve araclar (6r. ShapeChange, INTERLIS)
kullanilarak otomatik olarak yapilmistir. Ulke profilinin veritaban1 semasi veriyle
zenginlestirilmis ve cesitli sorgularla test edilmistir. Sorgulamalar sonucunda,
LADM Tasinmaz Degerleme Veri Modelinin ve Tiirkiye tilke profilinin (a) degerleme

siireclerinde kullanilan ve iiretilen bilgilerin kaydedilmesine, yonetilmesine ve

148



sorgulanmasina (b) degerleme birimlerinin 3B temsiline, (c¢) 3B deger haritalari
olusturulmasina ve (c) zamansal veri yonetimine olanak sagladigi gosterilmistir.
Baska bir ifadeyle, LADM Tasinmaz Degerleme Veri Modelinin yerel tasinmaz
degerleme bilgi yonetim sistemleri kurmak i¢in kullanilabilecegi, emlak vergi
degerlerinin belirlemesi amaciyla yiriitillen degerlemeler kapsaminda ispat

edilmistir.
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A

TASINMAZ DEGERLEME KAVRAMLAR DiZiNi

Tasinmaz degerlemesine iliskin terimlerin uluslararasi standartlarnda elde edilmis
tanimlarini ve bu terimler arasindaki semantik iliskileri iceren, SKOS formatinda
yapilandirilmis, Tasinmaz Degerleme Veri So6zligii (International Property

Valuation Thesaurus - [PVT) bu ekte sunulmustur.

<?xml version="1.0" encoding="utf-8"?>
<rdf:RDF xmlns:rdf="http://www.w3.0org/1999/02/22-rdf-syntax-ns#" xmlns:rdfs="http:/ /www.w3.0org/2000/01 /rdf-
schema#" xmlns:skos="http://www.w3.0rg/2004/02 /skos/core#" xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:dct="http://purl.org/dc/terms/" xml:lang="en">
<skos:ConceptScheme rdf:about="http://www.cadastralvocabulary.org/IPVT">
<skos:prefLabel>Immovable property valuation</skos:prefLabel>
<skos:altLabel>Real estate appraisal</skos:altLabel>
<dc:title>IPVT - Immovable Property Valuation Term , version 1.0</dc:title>
<skos:description>IPVT - Immovable Property Valuation Term</skos:description>
<dc:description>IPVT - Immovable Property Valuation Term</dc:description>
<dc:creator>Volkan Cagdas, Abdullah Kara</dc:creator>
<dc:date>2017-04-01</dc:date>
<dct:issued>2017-04-01</dct:issued>
<skos:hasTopConcept rdf:resource="http://www.cadastralvocabulary.org/IPVT/Valuer" />
<skos:hasTopConcept rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
<skos:hasTopConcept rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationRecord" />
<skos:hasTopConcept rdf:resource="http://www.cadastralvocabulary.org/IPVT /ValuationActivity" />
<skos:hasTopConcept rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationObject" />
</skos:ConceptScheme>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ImmovablePropertyValuation">
<skos:prefLabel>Immovable property valuation</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>(1) The process of establishing the value of an asset or liability; (2) The amount
representing an opinion or estimate of value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Real Estate Appraisal</skos:altLabel>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Valuer"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /Value" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationRecord" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationActivity" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationObject" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Valuer">
<skos:prefLabel>Valuer</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Appraiser</skos:altLabel>
<skos:broader
rdfiresource="http://www.cadastralvocabulary.org/IPVT/IPVT /ImmovablePropertyValuation"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Assessor" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/InternalValuer"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ExternalValuer" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/QualifiedValuer" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Assessor/">
<skos:prefLabel>Assessor</skos:prefLabel>
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<skos:scopeNote>IAAO Standard on Ratio Studies</skos:scopeNote>
<skos:definition>The head of an assessment jurisdiction Assessors can be either elected or appointed
In this standard the term is sometimes used collectively to refer to all assessment officials charged with administering the
assessment function. In this standard the term is sometimes used collectively to refer to all assessment officials charged
with administering the assessment function (IAAO, 2013b).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Valuer"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/InternalValuer">
<skos:prefLabel>Internal Valuer</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition>A valuer who is employed by the company or organisation that requires a valuation
(TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Valuer"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ExternalValuer">
<skos:prefLabel>External Valuer</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:scopeNote>A valuer who has no material links with the client, acting on behalf of the client in an
external capacity (TEGoVA, 2016).</skos:scopeNote>
<skos:definition>XX</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Valuer"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/QualifiedValuer">
<skos:prefLabel>Qualified Valuer</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition>A person who is responsible for preparing and supervising valuations, bearing liability
for them as included in financial statements and for other authorised purposes, and who fulfils the requirements set out by
TEGoVA (TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /Valuer" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Value">
<skos:prefLabel>Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property; IAAO Standard on Ratio Studies;
IAAO Standard on Verification and Adjustment of Sales</skos:scopeNote>
<skos:definition>(1) The relationship between an object desired and a potential owner; the
characteristics of scarcity, utility, desirability, and transferability must be present for value to exist, (2) Value may also be
described as the present worth of future benefits arising from the ownership of real or personal property, (3) The estimate
sought in a valuation (3) The estimate sought in a valuation (IAAO, 2013a; [AAO, 2013b; IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovablePropertyValuation" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AcquisitionValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AlternativeUseValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /AppraisedValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AssessedValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/FairValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/HopeValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/InsurableValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/InvestmentValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/MarketValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SynertegicValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/NetPresentValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ReconstructionValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ResidualValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ReversionaryValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SpecialValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/UseValue" />
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<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /PlottageValue"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /BaseYearValue" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/MortgageLendingValue" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AcquisitionValue">
<skos:prefLabel>Acquisition Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>An assessed value based on the cost of acquiring the property; increases in this value
are usually limited until the next qualifying sale (IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT"/>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AlternativeUseValue">
<skos:prefLabel>Alternative Use Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition>The market value of the property without presuming the continuation of its present
use (TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AppraisedValue">
<skos:prefLabel>Appraised Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Ratio Studies</skos:scopeNote>
<skos:definition>The estimate of the value of a property before application of any fractional assessment
ratio, partial exemption, or other adjustments (IAAO, 2013b).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AssessedValue">
<skos:prefLabel>Assessed Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Ratio Studies</skos:scopeNote>
<skos:definition>(1) A value set on real estate and personal property by a government as a basis for
levying taxes, (2) The monetary amount at which a property is put on the assessment roll for purposes of computing the tax
levy. Assessed values differ from the assessor’s estimate of actual (market) value for four major reasons: fractional
assessment ratios, partial exemptions, preferential assessments, and decisions by assessing officials to override market
value (IAAOQ, 2013b).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/FairValue">
<skos:prefLabel>Fair Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The price that would be received to sell an asset or paid to transfer a liability in an
orderly transaction between identified willing market participants possessing full knowledge of all the relevant facts,
making their decision in accordance with their respective objectives (TEGoVA, 2016). The estimated price for the transfer of
an asset or liability between identified knowledgeable and willing parties that reflects the respective interests of those
parties (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /HopeValue">
<skos:prefLabel>Hope Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition> A surplus amount that, at the date of valuation, the market is willing to pay in the
hope of a higher value use or development opportunity being achievable than is currently permitted under development
control, existing infrastructure constraints or other limitations currently in place (TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT"/>
<skos:altLabel>Future Value</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
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<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/InsurableValue">
<skos:prefLabel>Insurable Value</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/InvestmentValue">
<skos:prefLabel>Investment Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The value of a property to a particular identified party for investment, owner-
occupation or operational purposes (TEGoVA, 2016). The value of an asset to the owner or a prospective owner for
individual investment or operational objectives (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /MarketValue">
<skos:prefLabel>Market Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Mass Appraisal of
Real Property, IAAO Standard on Ratio Studies, IAAO Standard on Verification and Adjustment of Sales, TEGoVA Blue Book,
IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>Market value is the major focus of most real property appraisal assignments. Both
economic and legal definitions of market value have been developed and refined (IAAO, 2003). The most probable price (in
terms of money) which a property should bring in a competitive and open market under all conditions requisite to a fair
sale, the buyer and seller each acting prudently and knowledgeably, and assuming the price is not affected by undue
stimulus (IAAO, 2013a; IAAO, 2013b; IAAO, 2010). The estimated amount for which the property should exchange on the
valuation date between a willing buyer and a willing seller in an arm’s-length transaction after proper marketing wherein
the parties had each acted knowledgeably, prudently and without being under compulsion (TEGoVA, 2016). The estimated
amount for which an asset or liability should exchange on the valuation date between a willing buyer and a willing seller in
an arm’s length transaction, after proper marketing and where the parties had each acted knowledgeably, prudently and
without compulsion (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/SynertegicValue">
<skos:prefLabel>Synertegic Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition>A higher value, created when the total value of several properties (or of several legal
interests in the same property) combined is greater that the value of the sum of their parts (TEGoVA,
2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Marriage Value</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /NetPresentValue">
<skos:prefLabel>Net Present Value</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The value, as of a specified date, of future cash inflows less all cash outflows (including
the cost of investment) calculated using an appropriate discount rate (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ReconstructionValue">
<skos:prefLabel>Reconstruction Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition>The cost of reconstructing a corresponding or essentially corresponding building at
the place of the damage at the date of the damage (TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ResidualValue">
<skos:prefLabel>Residual Value</skos:prefLabel>
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<skos:scopeNote>TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition> The estimated amount that an entity would currently obtain from disposal of the
asset, after deducting the estimated costs of disposal, if the asset were already of the age and in the condition expected at the
end of its useful life (TEGoVA, 2016). The anticipated value of an asset at the expiration of its useful life (IVSC,
2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Salvage Value</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ReversionaryValue">
<skos:prefLabel>Reversionary Value</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The estimated value of an investment property at the end of a period during which the
rental income is either above or below the market rent (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /SpecialValue">
<skos:prefLabel>Special Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>An opinion of value that incorporates consideration of characteristics that have a
particular value to a special purchaser (TEGoVA, 2016). An amount that reflects particular attributes of an asset that are
only of value to a special purchaser (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /UseValue">
<skos:prefLabel>Use Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>(1) The value of property in a specific use, (2) Property entirely used for a specific
purpose or use that may entitle the property to be assessed at a different level than others in the jurisdiction. Examples of
properties that may be assessed at use value under the statutes include agricultural land, timberland, and historical sites
(IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/PlottageValue">
<skos:prefLabel>Plottage Value</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Verification and Adjustment of Sales</skos:scopeNote>
<skos:definition>(1) The increment of value ascribed to a plot because of its suitability in size, shape,
and/or location with reference to other plots (preferred), (2) The excess of the value of a large parcel of land formed by
assemblage over the sum of the values of the unassembled parcels (IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/BaseYearValue">
<skos:prefLabel>Base Year Value</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /MortgageLendingValue">
<skos:prefLabel>Mortgage Lending Value</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book</skos:scopeNote>
<skos:definition>The value of immovable property as determined by a prudent assessment of the
future marketability of the property taking into account long-term sustainable aspects of the property, the normal and local
market conditions, the current use and alternative appropriate uses of the property (TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Value" />
</skos:Concept>
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<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ValuationRecord">
<skos:prefLabel>Valuation Record</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>Data and other information that is used in a valuation method. Inputs may be actual or
estimated (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovablePropertyValuation"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationReport"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /ValuationDatabase" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ValuationReport">
<skos:prefLabel>Valuation Report</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition> A document detailing the scope, key assumptions, valuation methods, and conclusions
of an assignment, providing a professional opinion of value supported by a recognised basis or bases of valuation within the
framework of European Valuation Standards (TEGoVA, 2016). A report that communicates a valuation opinion and relevant
associated matters to its intended recipient (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationRecord"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ValuationDatabase">
<skos:prefLabel>Valuation Database</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT"/>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationRecord"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /SaleStatistics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/SaleStatistics">
<skos:prefLabel>Sale Statistics</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Sale Price</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationDatabase" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SaleStatistics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ValuationObject">
<skos:prefLabel>Valuation Object</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovablePropertyValuation"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovableProperty" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ImmovableProperty">
<skos:prefLabel>Immovable Property</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Verification and Adjustment of Sales</skos:scopeNote>
<skos:definition> The physical parcel of land and all improvements permanently attached (IAAO,
2010). Real property consists of the interests, benefits, and rights inherent in the ownership of land plus anything
permanently attached to the land or legally defined as immovable; the bundle of rights with which ownership of real estate
is endowed To the extent that “real estate” commonly includes land and any improvements; the two terms can be
understood to have the same meaning (IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Real Estate</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationObject"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyUseType" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyObject" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /PropertyCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/PropertyObject">
<skos:prefLabel>Property Object</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
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<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovableProperty"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Parcel"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Construction”/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /Parcel">
<skos:prefLabel>Parcel</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Digital Cadastral Maps and Parcel Identiers, Standard on Manual
Cadastral Maps and Parcel Identiers, IAAO Standard on Mass Appraisal of Real Property, IAAO Standard on Verification and
Adjustment of Sales</skos:scopeNote>
<skos:definition>A single cadastral unit with defined physical boundaries and capable of being
separately conveyed from one owner to another by record instrument (IAAO, 2015). A contiguous area of land described in
a single description or as one of a number of lots on a plat; separately owned, either publicly or privately, and capable of
being separately conveyed and assessed (IAAO, 2016; IAAO, 2013a; IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Land</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyObject" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Construction">
<skos:prefLabel>Construction</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>Buildings, other structures, and attachments or annexations to land that are intended
to remain so attached or annexed, such as sidewalks or sewers (IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Improvement</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyObject"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Building"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/OtherConstruction" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Building">
<skos:prefLabel>Building</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Construction"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/OtherConstruction">
<skos:prefLabel>Other Construction</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Construction"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /PropertyUseType">
<skos:prefLabel>Property Use Type</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>(1) A grouping of properties based on their use rather than, for example, their acreage
or construction. (2) One of the following classes of property: singlefamily residential, multifamily residential, agricultural,
commercial, industrial, vacant land, and institutional/ exempt. (3) Any subclass refinement of the above (IAAO,
2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovableProperty" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/CommercialProperty"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ResidentialProperty" />
<skos:narrower
rdf:resource="http://www.cadastralvocabulary.org/IPVT/MixedResidential AndCommercialProperty" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/CommercialProperty">
<skos:prefLabel>Commercial Property</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Verification and Adjustment of Sales</skos:scopeNote>
<skos:definition>Commercial property is generally any nonindustrial, nonresidential realty of a
commercial enterprise It includes realty used as retail or wholesale establishment, retail establishment with living quarters,
office building, hotel or motel, gasoline service station, commercial garage, parking lot, warehouse, theater, bank, clinic,
nursing home, proprietary school, and the like (IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
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<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyUseType" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AgriculturalProperty"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/IndustrialProperty" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SpecialPurposeProperty"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /AgriculturalProperty">
<skos:prefLabel>Agricultural Property</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>Improved or unimproved land devoted to or available for the production of crops or
other agricultural products, livestock, and agricultural support buildings (IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/CommercialProperty" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/IndustrialProperty">
<skos:prefLabel>Industrial Property</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IAAO Standard on Verification
and Adjustment of Sales</skos:scopeNote>
<skos:definition> Industrial property is generally any property used in a manufacturing activity,
including a factory, wholesale bakery, dairy plant, food processing plant, mill, mine, quarry, all locally assessed utility
property, and the like (IAAO, 2013a; IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/CommercialProperty" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /SpecialPurposeProperty">
<skos:prefLabel>Special-Purpose Property</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>A property adapted for a single use (IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/CommercialProperty" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /PropertyCharacteristics">
<skos:prefLabel>Commercial Property</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovableProperty"/>
<skos:narrower
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ParcelCharacteristics" />
<skos:narrower
rdfiresource="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics">
<skos:prefLabel>Commercial Property</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyCharacteristics"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ChronologicalAge" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /EffectiveAge" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Size" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/LivingArea" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /NumberOfStories" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/NumberOfRooms" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionMaterials" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionQuality" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionTechnique" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/EconomicLife" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/RemainingEconomicLife" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/EnergyEfficiency" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AvailableUtilities" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ChronologicalAge">
<skos:prefLabel>Chronological Age</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
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<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /EffectiveAge">
<skos:prefLabel>Effective Age</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Size">
<skos:prefLabel>Size</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/LivingArea">
<skos:prefLabel>Living Area</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdfiresource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /NumberOfStories">
<skos:prefLabel>Number of Stories</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdfiresource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /NumberOfRooms">
<skos:prefLabel>Number of Rooms</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ConstructionMaterials">
<skos:prefLabel>Construction Materials</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ConstructionQuality">
<skos:prefLabel>Construction Quality</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ConstructionTechnique">
<skos:prefLabel>Construction Technique</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdfiresource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/EconomicLife">
<skos:prefLabel>Economic Life</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The total period of time over which an asset is expected to generate economic benefits
for one or more users (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
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<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /RemainingEconomicLife">
<skos:prefLabel>Remaining Economic Life</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/EnergyEfficiency">
<skos:prefLabel>Energy Efficiency</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AvailableUtilities">
<skos:prefLabel>Available Utilities</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdfiresource="http://www.cadastralvocabulary.org/IPVT/ConstructionCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ParcelCharacteristics">
<skos:prefLabel>Parcel Characteristics</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ParcelCharacteristics" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ParcelArea" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/LandUse" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Topography" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /Easement" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/PublicRestrictions"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ParcelArea">
<skos:prefLabel>Parcel Area</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /ParcelCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /LandUse">
<skos:prefLabel>Land Use</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /ParcelCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Topography">
<skos:prefLabel>Topography</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Digital Cadastral Maps and Parcel Identiers</skos:scopeNote>
<skos:definition>A set of de ned relationships between links, nodes, and centroids. Topology describes
how lines and polygons connect and relate to each other. Among the topological properties of concern in a GIS are
connectivity, order, and neighborhood (IAAO, 2015). </skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ParcelCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Easement">
<skos:prefLabel>Easement</skos:prefLabel>
<skos:scopeNote>Standard on Manual Cadastral Maps and Parcel Identiers</skos:scopeNote>
<skos:definition> An interest in land created by grant or agreement, which confers a right upon owners
to some profit, benefit, dominion, or lawful use of or over the estate or another; it is distinct from ownership of land (IAAO,
2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
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<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ParcelCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /PublicRestrictions">
<skos:prefLabel>Public Restrictions</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ParcelCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics">
<skos:prefLabel>Locational Characteristics</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/PropertyCharacteristics"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/RiskOfNaturalDisasters" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Neighborhood" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ExternalNuisances" />
<skos:narrower
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ClosenessToPointOfInterests" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /View" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/RiskOfNaturalDisasters">
<skos:prefLabel>Risk of Natural Disasters</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Neighborhood">
<skos:prefLabel>Neighborhood</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Verification and
Adjustment of Sales, IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition> A neighborhood is (1) the environment of a subject property that has a direct and
immediate effect on value; (2) a geographic area (in which there are typically fewer than several thousand properties)
defined for some useful purposes, such as to ensure for later multiple regression modeling that the properties are
homogeneous and share important locational characteristics (IAAO, 2010; IAAO, 2013a; IAAO, 2003).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ExternalNuisances">
<skos:prefLabel>External Nuisances</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ClosenessToPointOfInterests">
<skos:prefLabel>Closeness to Point of Interests</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/View">
<skos:prefLabel>View</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/LocationalCharacteristics" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ValuationActivity">
<skos:prefLabel>Valuation Activity</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ImmovablePropertyValuation"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SinglePropertyAppraisal"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationDate" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/MassAppraisal"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationApproach" />
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</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /SinglePropertyAppraisal">
<skos:prefLabel>Single Property Appraisal</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationActivity" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ValuationDate">
<skos:prefLabel>Valuation Date</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IVSC Valuation Standards
Glossary</skos:scopeNote>
<skos:definition>The specific date as of which assessed values are set for purposes of property taxation.
This date may also be known as the date of finality (IAAO, 2013a). The date on which the opinion of value applies. The
valuation date shall also include the time at which it applies if the value of the type of asset can change materially in the
course of a single day (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /ValuationActivity" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /MassAppraisal">
<skos:prefLabel>Mass Appraisal</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IAAO Standard on Ratio
Studies</skos:scopeNote>
<skos:definition>The process of valuing a group of properties as of a given date, using standard
methods, employing common data, and allowing for statistical testing (IAAO, 2013a; IAAO, 2013b). </skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationActivity" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/MassAppraisalModel"/>
<skos:narrower
rdfiresource="http://www.cadastralvocabulary.org/IPVT/ComputerAidedMassAppraisal"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/RatioStudy" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /MassAppraisalModel">
<skos:prefLabel>Mass Appraisal Model</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>A mathematical expression of how supply and demand factors interact in a market
(IAAO, 2013a). </skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/MassAppraisal"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelCalibration" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelSpecification"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ModelCalibration">
<skos:prefLabel>Model Calibration</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models; IAAO Standard on Mass Appraisal of
Real Property</skos:scopeNote>
<skos:definition>The development of the adjustments or coefficients from market analysis of the
variables to be used in an automated valuation model (IAAO, 2003; IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /MassAppraisalModel"/>
<skos:narrower
rdfiresource="http://www.cadastralvocabulary.org/IPVT/MultipleRegressionAnalysis" />
<skos:narrower
rdf:resource="http://www.cadastralvocabulary.org/IPVT /AdaptiveEstimationProcedure" />
<skos:narrower
rdfiresource="http://www.cadastralvocabulary.org/IPVT/LocationValueResponseSurfaceAnalysis" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/TimeSeriesAnalysis"/>
<skos:narrower
rdf:resource="http://www.cadastralvocabulary.org/IPVT/ArtificialNeuralNetworks" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /MultipleRegressionAnalysis">
<skos:prefLabel>Multiple Regression Analysis</skos:prefLabel>
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<skos:scopeNote>IAAO Standard on Automated Valuation Models; IAAO Standard on Mass Appraisal of
Real Property</skos:scopeNote>
<skos:definition>A particular statistical technique, similar to correlation, used to analyze data in order
to predict the value of one variable (the dependent variable), such as market value, from the known values of other variables
(called “independent variables”), such as lot size, number of rooms, and so on. If only one independent variable is used, the
proce- dure is called simple regression analysis and differs from correlation analysis only in that correlation measures the
strength of the relationship, whereas regression predicts the value of one variable from the value of the other. When two or
more variables are used, the procedure is called multiple regression analysis (IAAO, 2003; IAAO, 2013a). </skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelCalibration" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AdaptiveEstimationProcedure">
<skos:prefLabel>Adaptive Estimation Procedure</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>A computerized, iterative, self-referential procedure using proper ties for which sales
prices are known to produce a model that can be used to value properties for which sales prices are not known (IAAO,
2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelCalibration" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/LocationValueResponseSurfaceAnalysis">
<skos:prefLabel>Location Value Response Surface Analysis</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>
<skos:definition>A mass appraisal technique that involves creating value influence centers, computing
variables to represent distances (or transformations thereof) from such points and using the variables in a multiple
regression or other model to capture location influences. Implementation of the technique is enhanced by the use of a
geographic information system. Some geographic information systems permit the value influence centers to be displayed
and measured as a three- dimensional grid surface, the results of which can be likewise used in calibration techniques to
arrive at the contribution of location based on the model specification (IAAO, 2003).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelCalibration" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/TimeSeriesAnalysis">
<skos:prefLabel>Time Series Analysis</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>
<skos:definition>A family of techniques that can be used to measure the cyclical movements, random
variations, seasonal variations, and secular trends observed over a period of time (IAAO, 2003).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelCalibration" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ArtificialNeuralNetworks">
<skos:prefLabel>Artificial Neural Networks</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelCalibration" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /ModelSpecification">
<skos:prefLabel>Model Specification</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Mass Appraisal of
Real Property</skos:scopeNote>
<skos:definition>The formal development of a model in a statement or equation, based on data analysis
and appraisal theory (IAAO, 2003; IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/MassAppraisalModel" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelType" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Stratification" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ModelType">
<skos:prefLabel>Model Type</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>
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<skos:definition>(1) A representation of how something works. (2) For purposes of appraisal, a
representation (in words or an equation) that explains the relationship between value or estimated sale price and variables
representing factors of supply and demand (IAAO, 2003).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /ModelSpecification"/>

<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AdditiveModel" />

<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/MultiplicativeModel"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /HybridModel" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AdditiveModel ">
<skos:prefLabel>Additive Model</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>

<skos:definition>A model in which the dependent variable is estimated by multiplying each
independent variable by its coefficient and adding each product to the constant (IAAO, 2003).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelType" />

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/MultiplicativeModel">
<skos:prefLabel>Multiplicative Model</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>

<skos:definition>A mathematical model in which the coefficients of independent variables serve as
powers (exponents) to which the independent variables are raised, or in which independent variables themselves serve as
exponents; the results are then multiplied to estimate the value of the dependent variable (IAAO, 2003).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ModelType" />

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /HybridModel">

<skos:prefLabel>Hybrid Model</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>

<skos:definition>Model that incorporates both additive and multiplicative components (IAAO,
2003).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /ModelType"/>

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /Stratification">
<skos:prefLabel>Stratification</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>

<skos:definition>The division of a sample of observations into two or more subsets according to some
criterion or set of criteria. Such a division may be made to analyze disparate property types, locations, or characteristics, for
example (IAAO, 2003).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /ModelSpecification" />

<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ClusterAnalysis" />

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ClusterAnalysis">
<skos:prefLabel>Cluster Analysis</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Automated Valuation Models</skos:scopeNote>

<skos:definition>A statistical technique for grouping cases (for example, properties) based on specified
variables such as size, age, and construction quality. The objective of cluster analysis is to generate groupings that are
internally homogeneous and highly different from one another. Various cluster algorithms can be employed (IAAO,
2003).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /Stratification"/>

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ComputerAidedMassAppraisal">
<skos:prefLabel>Computer Aided Mass Appraisal</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Ratio Studies, IAAO Standard on Verification and Adjustment of
Sales</skos:scopeNote>

<skos:definition>A process that uses a system of integrated components and software tools necessary
to support the appraisal of a universe of properties through the use of mathematical models that represent the relationship
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between property values and supply/demand factors (IAAO, 2013b). A system of appraising property, usually only certain
types of real property, that incorporates computer-supported statistical analyses such as multiple regression analysis and
adaptive estimation procedures to assist the appraiser in estimating value (IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Automated Valuation Models</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /MassAppraisal"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /RatioStudy">
<skos:prefLabel>Ratio Study</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Ratio Studies,
IAAO Standard on Verification and Adjustment of Sales</skos:scopeNote>
<skos:definition>A study of the relationship between appraised or assessed values and market values.
Indicators of market values may either be sales (sales ratio study) or independent “expert” appraisals (appraisal ratio
study). Of common interest in ratio studies are the level and uniformity of the appraisals and assessments(IAAO, 2003;
IAAO, 2013b; IAAO, 2010). </skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Sales Ratio Study</skos:altLabel>
<skos:altLabel>Appraisal Ratio Study</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/MassAppraisal"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AppraisalLevel"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AppraisalUniformity" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AppraisalRatio" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AppraisalLevel">
<skos:prefLabel>Appraisal Level</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IAAO Standard on Ratio
Studies</skos:scopeNote>
<skos:definition>The common, or overall, ratio of appraised values to market values. Three concepts
are usually of interest: the level required by law, the true or actual level, and the computed level, based on a ratio study
(IAAO, 2013a; IAAO, 2013b).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/RatioStudy" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AppraisalUniformity">
<skos:prefLabel>Appraisal Uniformity</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>The equality of the burden of taxation in the method of assessment (IAAO,
2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/RatioStudy" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AppraisalRatio">
<skos:prefLabel>Appraisal Ratio</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>(1) The ratio of the appraised value to an indicator of market value. (2) By extension,
an estimated fractional relationship between the appraisals and market values of a group of properties (IAAO,
2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT"/>
<skos:altLabel>Appraisal-sale Price Ratio</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/RatioStudy" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ValuationApproach">
<skos:prefLabel>Valuation Approach</skos:prefLabel>
<skos:scopeNote>TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The particular procedure, based on one or more valuation approaches, used by the
valuer to arrive at the assessment of value (TEGoVA, 2016). One of three principal ways of estimating value. Each valuation
approach includes different methods that may be used to apply the principles of the approach to specific asset types or
situations (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Valuation Method</skos:altLabel>
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<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationActivity" />
<skos:narrower
rdfiresource="http://www.cadastralvocabulary.org/IPVT/SalesComparisonApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/IncomeApproach” />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/CostApproach"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/SalesComparisonApproach">
<skos:prefLabel>Sales Comparison Approach</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Mass Appraisal of
Real Property, IAAO Standard on Verification and Adjustment of Sales</skos:scopeNote>
<skos:definition>One of three approaches to value, the sales comparison approach estimates a
property’s value (or some other characteristic, such as its depreciation) by reference to comparable sales (IAAO, 2003; IAAO,
2013a; IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationApproach"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ComparableSales" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Adjustments" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /UnitOfComparison" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ComparableSales">
<skos:prefLabel>Comparable Sales</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Verification and Adjustment of Sales, IAAO Standard on Mass
Appraisal of Real Property</skos:scopeNote>
<skos:definition>(1) recently sold properties that are similar in important respects to a property being
appraised The sale price and the physical, functional, and locational characteristics of each of the properties recompared to
those of the property being appraised in order to arrive at an estimate of value (2) By extension, the term “comparables” is
sometimes used to refer to properties with rent or income patterns comparable to those of a property being appraised
(IAAO, 2010; IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/SalesComparisonApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SalePrice"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/SaleDate" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/SalePrice">
<skos:prefLabel>Sale Price</skos:prefLabel>
<skos:scopeNote>XX</skos:scopeNote>
<skos:definition>(1) The actual amount of money exchanged for a unit of goods or services, whether or
not established in a free and open market. An indicator of market value. (2) Loosely used synonymously with offering or
asked price (IAAO, 2010; IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Market Price</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ComparableSales" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AdjustedSalePrice" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AdjustedSalePrice">
<skos:prefLabel>Adjusted Sale Price</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IAAO Standard on Ratio
Studies</skos:scopeNote>
<skos:definition>The sale price that results from adjustments made to the stated sale price to account
for the effects of time, personal property, financing, or the like (IAAO, 2013a; IAAO, 2013b).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/SalePrice" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/SaleDate">
<skos:prefLabel>Sale Date</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ComparableSales" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Adjustments">
<skos:prefLabel>Adjustments</skos:prefLabel>
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<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IAAO Standard on Verification

and Adjustment of Sales</skos:scopeNote>

<skos:definition>Modifications in the reported value of a variable, such as sale price or gross income
(IAAO, 2013a). Adjustments are modi cations in the reported value of a variable, such as sale price For example,
adjustments can be used to estimate market value in the sales comparison approach by modi cations for differences between

comparable and subject properties (IAAO, 2010).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/SalesComparisonApproach" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/UnitOfComparison">
<skos:prefLabel>Unit of Comparison</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property, IVSC Valuation Standards

Glossary</skos:scopeNote>

<skos:definition>A property as a whole or some smaller measure of the size of the property used in the
sales comparison approach to estimate a price per unit (IAAO, 2013a). A common basis of comparison used to analyse
differences between assets. It may be based on a physical characteristic, e.g. a price per square metre or square foot, or an
economic characteristic e.g. the ratio of a asset’s sale price to its net income (IVSC, 2016).</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader
rdf:resource="http://www.cadastralvocabulary.org/IPVT/SalesComparisonApproach" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /IncomeApproach">
<skos:prefLabel>Income Approach</skos:prefLabel>

<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Mass Appraisal of

Real Property, TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>

<skos:definition>One of the three approaches to value, based on the concept that current value is the
present worth of future benefits to be derived through income production by an asset over the remainder of its economic
life. The income approach uses capitalization to convert the anticipated benefits of the ownership of property into an
estimate of present value (IAA0,2003; IAAO, 2013a). A valuation approach which involves any valuation method whereby
the capital value is found by capitalising or discounting the estimated future income to be derived from the property,
whether this income is rent or whether it is income generated by the business that is carried out on the property (TEGoVA,
2016). A valuation approach that provides an indication of value by converting future cash flows to a single current capital

value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationApproach"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/DirectCapitalization" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/YieldCapitalization" />

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /DirectCapitalization">

<skos:prefLabel>Direct Capitalization</skos:prefLabel>

<skos:scopeNote>XX</skos:scopeNote>

<skos:definition>XX</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/IncomeApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/NetIncome" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/GrossIncome" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/CapitalizationRate" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/GrossIncomeMultiplier" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/OperatingExpenses"/>

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /NetIncome">

<skos:prefLabel>Net Income</skos:prefLabel>

<skos:scopeNote>XX</skos:scopeNote>

<skos:definition>XX</skos:definition>

<skos:changeNote>Established with version 1.0</skos:changeNote>

<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />

<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/DirectCapitalization" />

</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/GrossIncome">

<skos:prefLabel>Gross Income</skos:prefLabel>
<skos:scopeNote>XX</skos:scopeNote>
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<skos:definition>XX</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/DirectCapitalization"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /CapitalizationRate">
<skos:prefLabel>Capitalization Rate</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>(1) the conversion of a periodic income to an equivalent capital value, (2) the Capital
Structure of a business entity, or (3) the recognition of expenditure in a Financial Statement as a capital asset rather than a
periodic expense (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /DirectCapitalization"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/GrossIncomeMultiplier">
<skos:prefLabel>Gross Income Multiplier</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>A capitalization technique that uses the ratio between the sale price of a property and
its potential gross income or its effective gross income (IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /DirectCapitalization" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/OperatingExpenses">
<skos:prefLabel>Operating Expenses</skos:prefLabel>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/DirectCapitalization"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/YieldCapitalization">
<skos:prefLabel>Yield Capitalization</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Verification and Adjustment of Sales, IVSC Valuation Standards
Glossary</skos:scopeNote>
<skos:definition>The discounted cash ow analysis is (1) a yield capitalization method used to calculate
the present value of anticipated future cash flows and (2) analysis of the present value of an income-producing property by
isolating differences in the timing of cash flows Net cash flows from all time intervals involved in the analysis are discounted
to present value by an appropriate discount rate (IAAO, 2010). A method within the income approach in which a discount
rate is applied to future expected income streams to estimate the present value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Discounted Cash Flow Analysis</skos:altLabel>
<skos:altLabel>Net Present Value</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/IncomeApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/CashFlows" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT /RateOfReturn" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/CashFlows">
<skos:prefLabel>Cash Flows</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>Cash that is generated over a period of time by an asset, group of assets, or business
enterprise. Usually used with a qualifying word or phrase (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/YieldCapitalization" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /RateOfReturn">
<skos:prefLabel>Rate of Return</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Verification and Adjustment of Sales, IVSC Valuation Standards
Glossary</skos:scopeNote>
<skos:definition>A discount rate is (1) the rate of return on investment; the rate an investor requires
discounting future income to its present worth. The discount rate is made up of an interest rate and an equity yield rate.
Theoretical factors considered in setting a discount rate are the safe rate earned from a completely riskless investment (this
rate may reflect anticipated loss of purchasing power due to inflation) and compensation for risk, lack of liquidity, and
investment management expenses. The discount rate is most often estimated by band-of-investment analysis or sales
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comparison analysis that estimates typical internal rates of return (IAAO, 2010). A rate of return used to convert a future
monetary sum or cash flow into present value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Discount Rate</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/YieldCapitalization" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/InternalRateOfReturn" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/RiskFreeRate" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/RiskPremium"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /InternalRateOfReturn">
<skos:prefLabel>Internal Rate of Return</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The discount rate at which the present value of the future cash flows of the investment
equals the acquisition cost of the investment (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/RateOfReturn"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/RiskFreeRate">
<skos:prefLabel>Risk Free Rate</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The rate of return available in the market on an investment free of default risk (IVSC,
2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/RateOfReturn"/>
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/RiskPremium">
<skos:prefLabel>Risk Premium</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>A rate of return added to a risk-free rate to reflect risk (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT /RateOfReturn" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/CostApproach">
<skos:prefLabel>Cost Approach</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Automated Valuation Models, IAAO Standard on Mass Appraisal of
Real Property, TEGoVA Blue Book, IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>(1)One of the three approaches to value, the cost approach is based on the principle of
substitution- that a rational, informed purchaser would pay no more for a property than the cost of building an acceptable
substitute with like utility. The cost approach seeks to determine the replacement cost new of an improvement minus
depreciation plus land value. (2) The method of estimating the value of property by: (a) estimating the cost of construction
based on replacement or reproduction cost new, or trended historical cost (often adjusted by a local multiplier); (b)
subtracting depreciation; and (c) adding the estimated land value. The land value is most frequently determined by the sales
comparison approach (IAAO, 2003; IAAO, 2013a). A valuation approach which provides an indication of value based on the
economic principle that a buyer will pay no more for a property than the cost to obtain a property of equal utility, whether
by purchase or by construction, including the cost of sufficient land to enable that construction It will often be necessary to
make an allowance for obsolescence of the subject property compared with a brand new equivalent one (TEGoVA, 2016). A
valuation approach based on the economic principle that a buyer will pay no more for an asset than the cost to obtain an
asset of equal utility, whether by purchase or by construction (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Summation Approach</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/ValuationApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/AbstractionMethod" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Obsolescence" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/Cost" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/AbstractionMethod">
<skos:prefLabel>Abstraction Method</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>Method of land valuation in the absence of vacant land sales, whereby improvement
values obtained from the cost model are subtracted from sale prices of improved parcels to yield residual land value
estimates. Also called land residual technique (IAAO, 2013a).</skos:definition>
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<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Residual Method</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/CostApproach” />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Obsolescence">
<skos:prefLabel>Obsolescence</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary, TEGoVA Blue Book, IAAO Standard on Mass
Appraisal of Real Property</skos:scopeNote>
<skos:definition>A loss of utility of an asset caused by either physical deterioration, changes in
technology, patterns of demand or environmental changes that results in a loss of value (IVSC, 2016). Loss in value of an
object, relative to its replacement cost new, reproduction cost new, or original cost, regardless of the cause of the loss in
value. Depreciation is sometimes subdivided into three types: physical deterioration (wear and tear), functional
obsolescence (suboptimal design in light of current technologies or tastes), and economic obsolescence (poor location or
radically diminished demand for the product (IAAO, 2013a). The systematic allocation of the depreciable amount of an asset
over its useful life (TEGoVA, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:altLabel>Depreciation</skos:altLabel>
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/CostApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ExternalObsolescence" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/FunctionalObsolescence"/>
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/PhysicalObsolescence" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ExternalObsolescence">
<skos:prefLabel>External Obsolescence</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>A loss of utility caused by economic or locational factors external to the asset that
results in a loss of value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Obsolescence" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/FunctionalObsolescence">
<skos:prefLabel>Functional Obsolescence</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>A loss of utility resulting from inefficiencies in the subject asset compared to its
replacement that results in a loss of value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Obsolescence" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT /PhysicalObsolescence">
<skos:prefLabel>Physical Obsolescence</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>A loss of utility due to the physical deterioration of the asset or its components
resulting from its age and normal usage that results in a loss of value (IVSC, 2016).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Obsolescence" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/Cost">
<skos:prefLabel>Cost</skos:prefLabel>
<skos:scopeNote>IAAO Standard on Mass Appraisal of Real Property</skos:scopeNote>
<skos:definition>The money expended in obtaining an object or attaining an objective; generally used
in appraisal to mean the expense, direct and indirect, of constructing an improvement (IAAO, 2013a).</skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/CostApproach" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ReproductionCost" />
<skos:narrower rdf:resource="http://www.cadastralvocabulary.org/IPVT/ReplacementCost" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ReproductionCost">
<skos:prefLabel>Reproduction Cost</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary</skos:scopeNote>
<skos:definition>The current cost of creating a replica of the asset (IVSC, 2016).</skos:definition>
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<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Cost" />
</skos:Concept>
<skos:Concept rdf:about="http://www.cadastralvocabulary.org/IPVT/ReplacementCost">
<skos:prefLabel>Replacement Cost</skos:prefLabel>
<skos:scopeNote>IVSC Valuation Standards Glossary, TEGoVA Blue Book</skos:scopeNote>
<skos:definition>The cost to replace the damaged property with materials of like kind and quality,
without any deduction for depreciation (TEGoVA, 2016). The current cost of a similar asset offering equivalent utility (IVSC,
2016). </skos:definition>
<skos:changeNote>Established with version 1.0</skos:changeNote>
<skos:inScheme rdf:resource="http://www.cadastralvocabulary.org/IPVT" />
<skos:broader rdf:resource="http://www.cadastralvocabulary.org/IPVT/Cost"/>
</skos:Concept>
</rdf:RDF>
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B

LADM TASINMAZ DEGERLEME VERI MODELINI
GELISTIRMEK ICIN YAPILAN FIG ANKETI

Questionnaire for the development of ISO 19152:2012 LADM Valuation Module

The 1SO 19152:2012 Land Administration Domain Model (LADM) presents a conceptual schema for the specification of
property units and their legal and geometric characteristics recorded at cadastre and land register, and relates these datasets
with other property related datasets (e.g. addresses, utility networks, building (units), valuation, taxation, land use, land cover)
recorded at external registrations.

A recently initiated collaborative research aims at developing a LADM based international information model for one of these
external registrations, namely in terms of a Valuation Module for the ISO 19152:2012 LADM. The purpose of this research is
to define the semantics of valuation information maintained by public authorities especially for recurrent taxes on immovable
property?, and to extend the scope of LADM from a fiscal perspective to provide an information model that could be used to
construct information systems for immovable property valuation. The preliminary results of this research were documented
at the 11t 3D Geoinfo Conference?.

This questionnaire is prepared as a part of methodology applied for the above-mentioned research which is also supported
by FIG Presidency and Chair of FIG Commission 9 Valuation and the Management of Real Estate. The purpose of the
questionnaire is to create a world-wide inventory that reveals commonalities and differences among valuation systems used
for recurrently levied immovable property taxes. The result of the questionnaire is expected to provide an understanding of
the situation of valuation systems, and will be used as source data for the elaboration of the LADM Valuation Extension Module.

Please reply the following questions, and contact us if you have any comments and suggestions:
Volkan Cagdas: volkan@yildiz.edu.tr

Peter van Oosterom: P.J.M.vanOosterom@tudelft.nl

Erik Stubkjeer: est@land.aau.dk

1 Recurrent taxes on immovable property covers taxes levied regularly in respect of the use or ownership of immovable
property. These taxes are levied on land and buildings, in the form of a percentage of an assessed property value based
on a national rental income, sales price, or capitalised yield; or in terms of other characteristics of real property (e.g.,
size or location) from which a presumed rent or capital value can be derived. They can be levied on proprietors, tenants,
or both; they can also be paid by one level of government to another level of government in respect of property under
the jurisdiction of the latter (The OECD classification and interpretative guide 2015, http://www.oecd.org/tax/tax-
policy/oecd-classification-taxesinterpretative-guide.pdf)

2 For more information, see: http://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/IV-2-
W1/145/2016/
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1- Arjantin

Section A. General questions for property valuation systems in ARGENTINA

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

Every single provincial government has the responsibility to determine

the value of the properties for taxation. There are differents names for

the institutions, however, in general

tems, there is a Direction or Agency of Cadastre (by Province). Some

examples:

* Direccién Provincial de Catastro e Informacién Territorial
(Provincia de Neuquén)

* Direcciéon General de Catastro (Provincia de Formosa)

* Direccion de Geodesia y Catastro (Provincia de San Juan)

¢ Agencia de Recaudacion Tributaria - Gerencia de Catastro (Rio
Negro)

* Direccion General de Catastro y Cartografia (Corrientes)

* ARBA. Agencia de Recaudacidn de la Provincia de Buenos Aires.

2. What are the types of objects of valuation for
property taxation (e.g. unimproved parcel,
building)? Name and date of the ordinance to
be listed.

In all the cases, the objects of valuation for property taxation are the
land, buildings and improvements.

Buenos Aires, Ley prov. de Catastro 10707/88,

Ley Tarifaria 5723/16.

Catamarca, Ley provincial de Catastro 3585/ 1980.

Ciudad Auténoma de Buenos Aires - Ley Tarifaria 5723/16 and
Decreto 2128/07.

Chaco, Ley Provincial 3053/1984 y Ley Provincial de Catastro
4851/2001.

Coérdoba, Ley Provincial 5057/69, Decreto eglamentario 7949 /69,
Resolucién Ministerial N°158 94 and Resolucién Unica de la DGC N°1/
2011.

Entre Rios, Ley 8672/92 and Decreto 6827/92.

Corrientes, Ley 1566, Ley 2569, Ley 3450, and Decreto 2943/1968.
Formosa, Ley 1094 and Decreto-Ley 398/69.

Jujuy, Ley 3623/79, Decreto 1875-H-08 and Ley 5611/08.

La Pampa, Ley Provincial 935/1979

Misiones, Ley 818/77 (LEY 354).

Neuquén, Ley Provincial 2.217 y Decreto Reglamentario 3.382.

Rio Negro, LEY 3483 and Resolucién 100/06 (NORMAS TECNICAS Y
PROCEDIMENTALES PARA EL AVALUO DE INMUEBLES)

San Luis, Ley Provincial V-0597-2007.

Santa Cruz, Ley 1966/88.

Santa Fe, Ley 2.996/41 and Decreto 5286/74.

Santiago del Estero, Decreto 2187/2010.

Tierra del Fuego, Ley 118/78.

3. Please mention value type (e.g. market value,

tax value, capital value) used by the
responsible  organization for property
taxation?

The value is not necessarily related to the market value, it is defined
using tables and coefficients.

4. Please mention the public registry datasets
(e.g. cadastre, land registry, building registry)
which are used in valuation procedures, and
their mutual functions?

Cadastral datasets of the province are used in valuation procedures. The
relation with Registry of Properties and even with the local government
(who registry the constructions) are precarious.

5. Which methods are applied for collecting
market data needed for valuation?

There are some initiatives oriented to Observatories of Land Market, but
very incipient.

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales
statistics) valuation procedures? If yes, please
give the name of database, indicate responsible
authority, and describe its content.

There are some private and academic initiatives, but not a systematic
one. Example:https://properatidata.carto.com/viz/77a2108e-d652-
11e5-a6f50ecd1babdde5/public_map

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

8. How frequently are general revaluations
made?

Rarely. There are some initiatives, however, it does not mean that the
new values are used for the property tax purposes.

9. Is there a system of indexation affecting
property value between regular revaluations?

Some coefficients are used, but not in a specific way.
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10. Do taxpayers have a right to appeal against
the appraised values? If yes, please indicate
how disputes are resolved

Taxpayers have the right to appeal against the appraised value, and
when it happens, it is solved by an administrative procedure.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in ARGENTINA (focused on Province of Buenos Aires. It has been

chosen because it is the biggest province in the country.)

Questions

Responses

1. Do you have a (computer aided) mass appraisal system in your
country? If yes, please indicate also responsible authorities.

In the Province of Buenos Aires no single and
centralized mass appraisal system is used.

2. Is there any other use of the mass appraisal system than property
taxation?

No, there is not.

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic
information system / Computer Assisted Mass Appraisal) software
packages are used in mass appraisal?

No specific software packages are used in mass
appraisal, but it's frequent the use of AUTOCAD,
ARCGIS, gvSIG and QGIS.

4. Which geographical or spatial datasets are used in mass
appraisal? Please describe the source of these datasets.

Market data, collected from different publications
and field work.

5. Which geographic or spatial analysis methods (e.g. visibility
analysis, proximity analysis) are applied in mass appraisal?

Almost none. Eventually it is used the proximity
analysis.

6. Is three-dimensional (3D) data used in mass appraisal? Please
describe source of 3D data (e.g. floor plans). Does Valuation objects
include condominium, strata title, freehold flats or other 3D units.

No

7. Is there any relationship between the CAMA system and other
public registers (e.g. cadastre, land registry, building registry, ...)?

There is no CAMA System as an independent
structure, however, the cadastral organization is
always looking for different tools and methods
implementations.

8. Please describe the statistical models (e.g. additive, | Additive and multiplicative statistical models have
multiplicative) applied in mass appraisal according to type or | been applied in some studies, but not
functions of properties? systematically yet.

9. Please indicate statistical analysis methods (e.g. multiple
regression analysis, artificial neural network) applied in mass
appraisal?

Only multiple regression analysis have been used
until now.

10. Which land use characteristics (e.g. land use zones) are used as
variables in mass appraisal models? Please describe the source(s) of
these characteristics.

Land use characteristics include most common
uses (singled houses, multi-level houses,
commercial, industrial) and density levels of use.
Data are collected by the cadastral institution.

11. Which environmental and locational characteristics (e.g. location
nuisance, distance to points of interest / POIs, environmental risks)
are used as variables in mass appraisal models? Please describe the
source(s) of these characteristics.

There were used views, proximity and/or access to
main and relative location, orientation. Data comes
from the own cadastral databases and from
publications.

12. Which building or improvement characteristics (e.g. number of
unit, construction type and material) are used as variables in mass
appraisal models? Please describe the source(s) of these
characteristics.

Building types, functional characteristics, data of
the building, state, covered areas, bathrooms,
amenities as  other  dependencies and
supplementary facilities are mostly used.

13. Does valuation legislation prescribe an investigation into the
general quality or performance analysis (e.g. ‘ratio study’) of the
mass appraisal system? If yes, please describe the indicators used in
the performance analysis.

They are no rules.

14. Please indicate whether single property appraisal is applied for
improving accuracy of mass appraisal estimations.

It is not common.

Section C. Questions for single property valuation procedures in ARGENTINA

Questions

Responses

1. Which valuation methods are used for single property
appraisal for property taxation? Please relate valuation
methods with the type of valuation objects (e.g. sales
comparison approach for unimproved parcels).

The comparative market value, the capitalization of
income and the replacement cost depreciated are used.

2. Which geographical or spatial datasets are used for single
property appraisal? Please describe the source(s) of these
datasets.

Relative location, urban indicators, road and services
infrastructure. The source varies.

3. Which legal property characteristics (e.g. property rights) are
taken into account for single property appraisal? Please
describe also the source of these characteristics.

Ownership information, and restrictions are taken in
account. Data from Registries of Properties, cadastral
data bases and urban characteristics are used.

4. Which land use characteristics (e.g. land use zones) are taken
into account for single property appraisal? Please describe also
the source(s) of these characteristics.

Zones defined by indicators as urban density and
permitted uses.
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5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POls, environmental risks) are
taken into account for single property appraisal? Please
describe the source(s) of these characteristics

Only environmental restrictions are taken in account
for land valuation.

6. Which building or improvement characteristics (e.g. number
of unit, construction type and material) are taken into account
for single property appraisal? Please describe the source(s) of
these characteristics.

Number of rooms, materials, bathrooms, age, covered
and semi-covered areas, floors, amenities, etc. The
sources are the official cadastral maps and the direct
survey.

7. If there is a special valuation database, please indicate which
sales comparison method related data (e.g. comparable
property identifiers, monetary adjustment for time, physical
differences) are kept in this database

There is no centralized database, each organization
structure their own. The methods allow to choose the
items to be compared, for example, physical and
functional features.

8. If there is a special valuation database, please indicate which
cost method related data (e.g. type and source of cost price,
chronological age, depreciations) are kept in this database.

There are several databases. For the cost value method,
own or published analysis of costs are used, as
depreciation models by chronological age and status.
There are tables of depreciation, being Ross-Heidecke
basedmethod the most applied.

9. If there is a special valuation database, please indicate which
income valuation method related (e.g. gross income, net income,
capitalization rate, discount rate) are kept in this database.

There is not a single database. Each entity or
professional drawing up their own tables based on
their own experience.

Section D. Information concerning respondent(s)

Questions of the Section A have been answered by Respondent

1. Name Diego Alfonso Erba

2. Affiliation / position National University of Litoral.
3. Country Argentina

4. E-mail diegoerba@gmail.com

5. Comments

Questions of the Section B and C have been answered | Respondent
by
1. Name Carlos Alberto Basilio

2. Affiliation / position

Assessor at the Agencia de Recaudacién Provincia de Buenos
Aires - ARBA (Tax Revenue Agency of Buenos Aires Province)

3. Country

Argentina

4. E-mail

basiliocarlos@gmail.com

5. Comments

The answers were focused on the urban aspects
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2- Bolivya

Section A. General questions for property valuation systems in BOLIVIA

English translation.

idioma nacional y su
traduccion al inglés.

Questions Preguntas Responses Respuestas

1. Please indicate the | 1.Sirvase indicar las The Autonomous Municipal | Los Gobiernos
organizations  responsible | organizaciones encargadas de Governments Auténomos

for valuation of properties | 13 valoracién de las Municipales

for  property  taxation | propiedades con fines de

purposes through name in imposicién de la propiedad,

national language  and mediante su nombre en su

2. What are the types of
objects of valuation for
property  taxation (e.g.
unimproved parcel,
building)? Name and date of
the ordinance to be listed.

2. (Cudles son los tipos de
objetos de valoracién para el
impuesto a la propiedad (por
ejemplo, parcela no mejorada,
edificio)? Nombre y fecha de la
ordenanza a ser listada

Good Urban Property (Land
+ building)

Law No. 483 and Related
Decrees

Bien Inmueble Urbano
(Terreno + edificacion)
Ley N° 483 y Decretos
relacionados

3. Please mention value type
(e.g. market value, tax value,
capital value) used by the
responsible organization for
property taxation?

3. Por favor, mencione el tipo
de valor (por ejemplo, el valor
de mercado, el valor del
impuesto, el valor del capital)
utilizado por la organizacién
responsable para el impuesto a
la propiedad?

Value of the tax by self-
assessment

Valor del impuesto por
auto avalio

contenido.

4. Please mention the public | 4. Por favor, mencione los | Register of real estate and | Registro de bienes
registry  datasets (e.g. | conjuntos de datos del registro | owners registered by the | inmuebles y
cadastre, land registry, | publico (por ejemplo, catastro, | Municipal Autonomous | propietarios
building registry) which are | registro de la propiedad, | Government empadronados por el
used in valuation | registro de edificios) que se Gobierno  Auténomo
procedures, and  their | utilizan en los procedimientos Municipal
mutual functions? de valoracién y sus funciones

mutuas?
5. Which methods are | 5. ;Qué métodos se aplican | Voluntary registration Empadronamiento
applied for collecting market | para recopilar datos de voluntario
data needed for valuation? mercado necesarios para la

valoracion?
6. Is there any special | 6.;Existe alguna base de datos | Each Municipal Government | Cada Gobierno
valuation  database for | de valoracién especial para | according to its economic | Municipal de acuerdo a
storing datasets used in (e.g. | almacenar conjuntos de datos | possibilities has a database | sus posibilidades
property characteristics) or | utilizados en (por ejemplo, | record: land area and | econdémicas tiene un
produced with (e.g. sales | caracteristicas de la | building, land form, | registro en base de
statistics) valuation | propiedad) o producidos con | topography, foundations, | datos: superficie del
procedures? If yes, please | (por ejemplo, estadisticas de | walls, cover, internal and | terreno y edificacién,
give the name of database, | ventas) procedimientos de | external finishes, carpentry | forma del terreno,
indicate responsible | valoracién? En caso afirmativo, | (doors and windows) topografia, cimientos,
authority, and describe its | indique el nombre de la base paredes, cubierta,
content. de datos, indique la autoridad acabados internos y

responsable y describa su externos, carpinteria

(puertas y ventanas)

7. Is there a web-based
dissemination of wvaluation
information? If yes, please
indicate which data (e.g.

7. ¢(Existe una difusion en
Internet de la informacién de
valoracién? En caso afirmativo,
sirvase indicar qué datos (por

sales statistics) is open to the | ejemplo, estadisticas de
public. ventas) estidn abiertos al
publico.

Do not

No

8. How frequently are
general revaluations made?

8. (Con qué frecuencia se
realizan las revalorizaciones
generales?

It depends on the
municipalities, which can be
every year or longer, in

general the values are
adjusted to the indexation of
the UFV (Housing

Development Units)

Depende de los
municipios, que puede
ser cada afio o en mas
tiempo, en general se
ajustan los valores a la
indexacién de las UFV
(Unidades de Fomento
a la Vivienda)

9. Is there a system of
indexation affecting
property value between
regular revaluations?

9. (Existe un sistema de
indexacién que afecte el valor
de la propiedad entre las
revalorizaciones regulares?

The values are adjusted to
the indexation of the UFV
(Housing Development
Units) that increases each
year

Se ajustan los valores a
la indexacién de las
UFV (Unidades de
Fomento a la Vivienda)
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que se incrementa cada
ano

10. Do taxpayers have a right
to appeal against the
appraised values? If yes,
please indicate how disputes
are resolved

10. (Tienen derecho

los | Yes, in
contribuyentes a apelar contra
los valores tasados? En caso

this case

Municipal

afirmativo, sirvase indicar | the information in the field
como se resuelven las
controversias.

the
Government
sends an inspector to verify

Si, en este caso el
Gobierno Municipal
envia a un fiscalizador
para verificar la
informacién en campo

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in BOLIVIA

system in your country? If
yes, please indicate also
responsible authorities.

(asistido por ordenador)
en su pais? En caso
afirmativo, sirvase indicar
también las autoridades
responsables.

and the Mayors are the
authorities in charge, through
the offices of Collections and
Taxation.

There is support from the
central government for these
purposes, which is the RUAT
(Single Registry for Tax
Administration), which is a
decentralized public entity, in

Questions Preguntas Responses Respuestas
1. Do you have a (computer | 1. ;Tiene usted un sistema | Yes, it has the largest | Si, se tiene en los
aided) mass appraisal | de evaluacion masiva | municipalities in the country | municipios mas grandes

del pais y son los Alcaldes
las autoridades a cargo, a
través de las oficinas

de Recaudaciones y
Tributacién

Existe un apoyo del
Gobierno central para
estos propdsitos que es el
RUAT (Registro Unico
para la Administracién

the mass appraisal system
than property taxation?

sistema de evaluacién de la
masa de impuestos sobre la
propiedad?

which the largest | Tributaria) que es una
municipalities entidad publica
descentralizada, en el
cual  participan  los
municipios mas grandes
2. Is there any other use of | 2. ;Hay algin otro uso del | Do not No

3. Which CAD/GIS/CAMA
(Computer-aided design /
Geographic information
system / Computer Assisted
Mass Appraisal) software
packages are used in mass
appraisal?

3. (Qué paquetes de
software CAD / GIS / CAMA
(disefio asistido por
computadora / sistema de
informacion geografica /
evaluaciéon asistida por
computadora) se usan en la
evaluaciéon masiva?

In the wvaluation for tax
purposes none.

In the cadastre depending on
the municipality they use
Autocad, MicroStation or

ArcGis

En la valoracién para

efectos tributarios
ninguno.

En el catastro
dependiendo del

municipio usan Autocad,
MicroStation o ArcGis

4. Which geographical or
spatial datasets are used in
mass appraisal?  Please
describe the source of these
datasets.

4. ;Qué conjuntos de datos
geograficos o espaciales se
utilizan en la evaluacién en
masa? Describa la fuente de
estos conjuntos de datos.

Currently, for the mass
valuation of the urban real
estate as an alphanumeric
data, the location of the
property is used in relation to
the homogeneous zone of
value, surface, shape and
topography. The source of the
data is the Owner's Affidavit

Actualmente para la
valoraciéon masiva del
bien inmueble urbano
como dato alfanumérico
se utiliza la ubicacién del
predio con relacién a la
zona homogénea de
valor, superficie, forma y
topografia. La fuente de
datos es la Declaracion
Jurada del Propietario

5. Which geographic or

spatial analysis methods
(e.g.  visibility  analysis,
proximity  analysis) are

applied in mass appraisal?

5. {Qué métodos de andlisis
geografico o espacial (por
ejemplo, analisis de
visibilidad, andlisis de
proximidad) se aplican en
la evaluacién masiva?

This type of analysis is not
used

No se utiliza este tipo de
analisis

6. Is three-dimensional (3D)
data used in mass appraisal?
Please describe source of 3D
data (e.g. floor plans). Does
Valuation objects include
condominium, strata title,
freehold flats or other 3D
units.

6. ;Se usan datos
tridimensionales (3D) en la
evaluaciéon masiva?
Describa la fuente de datos
en 3D (por ejemplo, planos
de planta). Los objetos de
valoracién incluyen el
condominio, el titulo de los

Do not
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estratos, los pisos planos u
otras unidades 3D.

7. Is there any relationship
between the CAMA system
and other public registers
(e.g. cadastre, land registry,
building registry, ...)?

7. ¢Existe alguna relacion
entre el sistema CAMA y
otros registros publicos
(por ejemplo, catastro,
registro de la propiedad,
registro del edificio,...)?

Do not

8. Please describe the
statistical models (e.g.
additive, multiplicative)

applied in mass appraisal
according to type or

8. Describa los modelos
estadisticos (por ejemplo,
aditivo, multiplicativo)
aplicados en la valoracién
en masa segun el tipo o las

The Value of Property (VBI) is
the sum of the Value of the
land (Vs) plus the Value of the
Construction (Vc).

VBI =You + VC

El Valor del Bien
Inmueble (VBI) es la
suma del Valor del suelo
(Vs) mas el Valor de la
Construccion (Vc).

characteristics (e.g. location
nuisance, distance to points
of  interest / POIs,
environmental risks) are
used as variables in mass
appraisal models? Please
describe the source(s) of
these characteristics.

(por ejemplo, molestiaenla
ubicacion, distancia a los
puntos de interés / POI,
riesgos ambientales) se
utilizan como variables en
los modelos de evaluacion
masiva? Describa la fuente
o fuentes de estas
caracteristicas.

valuation model.

functions of properties? funciones de las VBI=Vs+Vc

propiedades.
9. Please indicate statistical | 9. Sirvase indicar métodos | No method of statistical | No se utiliza ningin
analysis methods (e.g. | de analisis estadistico (por | analysis is used. método de  andlisis
multiple regression analysis, | ejemplo, analisis de estadistico.
artificial neural network) | regresiéon multiple, red
applied in mass appraisal? neuronal artificial)

aplicados en la evaluacién

en masa?
10.  Which land wuse | 10.;Qué caracteristicas del | Only the methodology of | Solo se utiliza Ia
characteristics (e.g. land use | uso de la tierra (por | Homogeneous Zones of | metodologia de Zonas
zones) are used as variables | ejemplo, zonas de uso del | Valuation is used, which is the | Homogéneas de
in mass appraisal models? | suelo) se usan como | result of a technical study of | Valoracién, que es
Please describe the | variables enlos modelosde | values. resultado de un estudio
source(s) of these | evaluacion masiva? | Land use does not enter as a | técnico de valores.
characteristics. Describa la fuente o fuentes | variable No entra como variable el

de estas caracteristicas. Uso del Suelo
11. Which environmental | 11. ;Qué caracteristicas | No environmental | No se utilizan
and locational | ambientales y locacionales | characteristics are used in the | caracteristicas

ambientales en el modelo
de valoracioén.

12. Which building or
improvement characteristics

12. ;Qué caracteristicas de
construccién o mejora (por

The following characteristics
of the construction:

Las siguientes
caracteristicas de la

performance analysis (e.g.
‘ratio study’) of the mass

appraisal system? If yes,
please describe the
indicators used in the

performance analysis.

calidad o del rendimiento
(por ejemplo, «estudio de la
proporcion») del sistema
de evaluacion en masa? En
caso afirmativo, describa
los indicadores

utilizados en el anélisis del
desempeifio.

(e.g. number of wunit, | ejemplo, nimero de | Foundations, structure, cover, | construccién: Cimientos,
construction type and | unidades, tipo de | internal and external walls, | estructura, cubierta,
material) are used as | construcciény material) se | internal and external finishes | paredes internas 'y
variables in mass appraisal | utilizan como variables en | and carpentry (doors and | externas, acabados
models? Please describe the | los modelos de evaluacién | windows), quality criteria of | internos y externos y
source(s) of these | masiva? Describa la fuente | the material used. carpinteria
characteristics. o fuentes de estas (puertas y ventanas),
caracteristicas. criterios de calidad del
material utilizado.
13. Does valuation | 13. ;La legislacion de | Does not prescribe standard, | No prescribe la norma, la
legislation  prescribe an | valoracién prescribe una | research or analysis of | investigacién o andlisis
investigation into the | investigacién sobre el | performance and quality of | de rendimiento y calidad
general quality or | andlisis general de la | results de los resultados

14. Please indicate whether
single property appraisal is
applied  for  improving
accuracy of mass appraisal
estimations.

14. Sirvanse indicar si se
aplica una evaluacién de la
propiedad individual para
mejorar la precisién de las
estimaciones de la
evaluacion en masa.

Only in the case of

expropriations

Solo en el caso de

expropiaciones

Section C. Questions for single property valuation procedures in BOLIVIA
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Questions Preguntas Responses Respuestas

1. Which valuation methods | 1. ;Qué métodos de | The self-appraisal method, | EI método del auto

are used for single property | valoracion se utilizan parala | which is an affidavit of the | avalio, que es una

appraisal for property | tasacién de  propiedad | owner made on the tables | declaracién jurada del

taxation? Please relate | individual paraelimpuestoa | and map of homogenous | propietario

valuation methods with the | la  propiedad? Sirvase | areas of valuation | realizada sobre las tablas

type of valuation objects (e.g. | relacionar los métodos de | elaborated by the | y mapa de zonas

sales comparison approach for | valoracién con el tipo de | Municipal Government homogéneas de

unimproved parcels). objetos de valoracién (por valoracién  elaboradas
ejemplo, el enfoque de por el Gobierno
comparacion de ventas para Municipal

parcelas no mejoradas).

2. Which geographical or
spatial datasets are used for

2. ¢Qué conjuntos de datos
geograficos o espaciales se

The source is the affidavit
and are: Location (Z. of

La fuente es la
declaracién jurada y son:

single property appraisal? | utilizan paralavaloraciénde | value) Surface, Shape, | Ubicacién (Z. de valor)
Please describe the source(s) | propiedades individuales? | Frontand Built Surface Superficie, Forma del
of these datasets. Describa la fuente o fuentes Terreno, Frente y
de estos conjuntos de datos. Superficie construida”
3. Which legal property | 3. (Qué caracteristicas | Property Documents. Documentos de
characteristics (e.g. property | juridicas de la propiedad | Source: Affidavit Propiedad.
rights) are taken into account | (por ejemplo, los derechos Fuente: Declaraciéon
for single property appraisal? | de propiedad) se tienen en Jurada
Please describe also the source | cuenta para la evaluacién de
of these characteristics. la propiedad individual?
Describa también la fuente
de estas caracteristicas.
4. Which land use | 4.;Qué caracteristicasdeuso | The characteristics of the | No se utiliza las
characteristics (e.g. land use | de la tierra (por ejemplo, | Land Use for the valuation | caracteristicas del Uso
zones) are taken into account | zonas de uso de la tierra) se | are notused del Suelo para la
for single property appraisal? | tienen en cuenta para la valoracion
Please describe also the | evaluacién de la propiedad
source(s) of these | individual? Describa
characteristics. también la fuente o fuentes
de estas caracteristicas.
5. Which environmental and | 5. ;Qué caracteristicas | The mentioned variables | No se utilizan las

locational characteristics (e.g.
location nuisance, distance to
POIs, environmental risks) are
taken into account for single
property appraisal? Please
describe the source(s) of these
characteristics

ambientales y locacionales
(por ejemplo, molestia en la
ubicacién, distancia a los
POIs, riesgos ambientales) se
tienen en cuenta para la
evaluacién de la propiedad
individual?  Describa la
fuente o fuentes de estas
caracteristicas.

are not used

variables mencionadas

6.  Which  building or
improvement characteristics
(e.g.  number of  unit,
construction type and
material) are taken into
account for single property
appraisal? Please describe the
source(s) of these
characteristics.

6. ¢(Qué caracteristicas de
construccién o mejora (por
ejemplo, numero de
unidades, tipo de
construcciéon y material) se
tienen en cuenta para la
evaluacién de la propiedad
individual?  Describa la
fuente o fuentes de estas
caracteristicas.

The following
characteristics of the
construction: Foundations,
structure, cover, internal
and external walls,
internal and external
finishes and carpentry
(doors and windows),
quality criteria of the
material used.

Source: Affidavit

Las siguientes
caracteristicas de la
construccion: Cimientos,

estructura, cubierta,
paredes  internas y
externas, acabados

internos y externos y
carpinteria (puertas y

ventanas), criterios de
calidad del material
utilizado.

Fuente: Declaracion
Jurada

7.1f there is a special valuation
database, please indicate
which  sales  comparison
method related data (e.g
comparable property
identifiers, monetary
adjustment for time, physical
differences) are kept in this
database

7. Sihay unabase de datos de
valoracién especial, sirvase
indicar qué datos
relacionados con el método
de comparacién de ventas
(por ejemplo, identificadores
de propiedades
comparables, ajuste
monetario para el tiempo,
diferencias fisicas) se
mantienen en esta base de
datos.

You do not have a special
valuation database

No se tiene una base de
datos de valoracion
especial
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8. If there is a special valuation
database, please indicate
which cost method related
data (e.g. type and source of
cost price, chronological age,
depreciations) are kept in this

8.Sihay unabase de datosde | You do not have a special | No se tiene una base de
valoracion especial, sirvase | valuation database datos de valoracién
indicar qué datos especial

relacionados con el método
de costo (por ejemplo, tipo y
fuente del precio de coste,

method related (e.g. gross
income, net income,
capitalization rate, discount
rate) are kept in this database.

database. edad cronoldgica,

depreciaciones) se

mantienen en esta base de

datos.
9. If there is a special valuation | 9.Sihay unabase de datosde | You do not have a special | No se tiene una base de
database, please indicate | valoracion especial, sirvase | valuation database datos de valoracién
which  income  valuation | indicar qué método de especial

valoracion de los ingresos
relacionados (por ejemplo,
ingreso bruto, ingreso neto,
tasa de capitalizacion, tasa
de descuento) se mantienen
en esta base de datos.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name

Juan Grover Antequera Flores

2. Affiliation / position Especialista en Valoracién Catastral
3. Country Bolivia
4. E-mail gantequeral@yahoo.com

5. Comments

When reading the questions, I have the impression that in the
subject of cadastral valuation and tax policies, related to the
environment and urban planning, we are behind schedule
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3- Brezilya

Section A. General questions for property valuation systems in BRAZIL

Questions

Responses

1. Please indicate the organizations responsible for valuation of
properties for property taxation purposes through name in
national language and English translation.

Administracdo Municipal (Municipal Administration)

2. What are the types of objects of valuation for property
taxation (e.g. unimproved parcel, building)? Name and date of
the ordinance to be listed.

Unimproved parcel and building

registry, building registry) which are used in valuation
procedures, and their mutual functions?

3. Please mention value type (e.g. market value, tax value, capital | Market value
value) used by the responsible organization for property

taxation?

4. Please mention the public registry datasets (e.g. cadastre,land | -Cadastre

-Functions: tax priority (in some municipalities the
cadastre is used mutually for other functions, for
example: planning.

5. Which methods are applied for collecting market data needed
for valuation?

- Field survey

- Contact Telephone from newspaper or plaque ads on
property sites

- Visit real estate agencies

- Declaration for the payment of the tax on the
transmission of real estate

6. Is there any special valuation database for storing datasets
used in (e.g. property characteristics) or produced with (e.g.
sales statistics) valuation procedures? If yes, please give the
name of database, indicate responsible authority, and describe
its content.

No. In a few municipalities there is a team in charge of
collecting data to form a base to support the evaluation
of real estate.

7.1s there a web-based dissemination of valuation information?
If yes, please indicate which data (e.g. sales statistics) is open to
the public.

No. In Brazil the information of the evaluations are still
considered as confidential.

8. How frequently are general revaluations made?

Usually municipalities take many years to review the
values. Empirically we can say that the frequency varies
from 10 to 15 years.

9. Is there a system of indexation affecting property value
between regular revaluations?

Yes.

10. Do taxpayers have a right to appeal against the appraised
values? If yes, please indicate how disputes are resolved

Yes. First an administrative solution is attempted. If it
is not possible, the solution can go to a council of
tributes, and finally to judicial route.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in BRAZIL

Questions

Responses

1. Do you have a (computer aided) mass appraisal system in
your country? If yes, please indicate also responsible
authorities.

Yes. Municipal government.

2. Is there any other use of the mass appraisal system than
property taxation?

No. It is rarely used for other purposes, such as urban
planning, for example

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted Mass
Appraisal) software packages are used in mass appraisal?

- CAD and GIS more often.

4. Which geographical or spatial datasets are used in mass
appraisal? Please describe the source of these datasets.

- cadastral cartography.

- physical data such as contours, for example.
- Census sectors.

- Hydrography.

- Road system.

5. Which geographic or spatial analysis methods (e.g. visibility
analysis, proximity analysis) are applied in mass appraisal?

- proximity analysis.
- Interpolation (Kriging).

other public registers (e.g. cadastre, land registry, building
registry, ...)?

6. Is three-dimensional (3D) data used in mass appraisal? | No.
Please describe source of 3D data (e.g. floor plans). Does
Valuation objects include condominium, strata title, freehold

flats or other 3D units.

7. Is there any relationship between the CAMA system and | No.
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8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to type or
functions of properties?

Usually multiplicative.

9. Please indicate statistical analysis methods (e.g. multiple
regression analysis, artificial neural network) applied in mass
appraisal?

- Regression analysis.
- Geostatistics

10. Which land use characteristics (e.g. land use zones) are
used as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

Land use zonas. Land use planning and Cadaster.

11. Which environmental and locational characteristics (e.g.
location nuisance, distance to points of interest / POls,
environmental risks) are used as variables in mass appraisal
models? Please describe the source(s) of these characteristics.

Most often the distance to points of interest. It is
sometimes used to define homogeneous zones as a
spatial variable, and rarely variables related to the risks
of natural disasters. The data are usually available in the
cadastre and cartography of the municipality.

12. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are used as

Type of construction, construction material, construction
standard, age of construction, among others. The data are

variables in mass appraisal models? Please describe the | available in the cadaster.

source(s) of these characteristics.

13. Does valuation legislation prescribe an investigation into
the general quality or performance analysis (e.g. ‘ratio study’)
of the mass appraisal system? If yes, please describe the
indicators used in the performance analysis.

Not currently.

14. Please indicate whether single property appraisal is
applied for improving accuracy of mass appraisal estimations.

Not currently.

Section C. Questions for single property valuation procedures in BRAZIL

Questions

Responses

1. Which valuation methods are used for single property appraisal for property taxation? Please relate
valuation methods with the type of valuation objects (e.g. sales comparison approach for unimproved
parcels).

2. Which geographical or spatial datasets are used for single property appraisal? Please describe the
source(s) of these datasets.

3. Which legal property characteristics (e.g. property rights) are taken into account for single property
appraisal? Please describe also the source of these characteristics.

4. Which land use characteristics (e.g. land use zones) are taken into account for single property
appraisal? Please describe also the source(s) of these characteristics.

5. Which environmental and locational characteristics (e.g. location nuisance, distance to POlIs,
environmental risks) are taken into account for single property appraisal? Please describe the source(s)
of these characteristics

6. Which building or improvement characteristics (e.g. number of unit, construction type and material)
are taken into account for single property appraisal? Please describe the source(s) of these
characteristics.

7. If there is a special valuation database, please indicate which sales comparison method related data
(e.g. comparable property identifiers, monetary adjustment for time, physical differences) are kept in
this database

8. If there is a special valuation database, please indicate which cost method related data (e.g. type and
source of cost price, chronological age, depreciations) are kept in this database.

9. If there is a special valuation database, please indicate which income valuation method related (e.g.
gross income, net income, capitalization rate, discount rate) are kept in this database.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Everton da Silva
2. Affiliation / position

3. Country Brazil

4. E-mail

5. Comments
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4- Kolombiya

Section A. General questions for property valuation systems in COLOMBIA

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

The real estate valuation works for tax purposes are carried out by the
cadastral authorities, either directly or throughout independent experts
under their coordination and jurisdiction.

In Spanish:

*Bogota D.C.: Unidad Administrativa de Catastro Distrital

*Medellin: Catastro de Medellin

eAntioquia: Catastro de Antioquia

*Resto del pais: Instituto Geografico Agustin Codazzi

English translation:

*Bogota D.C.: Administrative Unit of District Cadastre
eMedellin: Cadastre of Medellin

eAntioquia: Cadastre of Antioquia

*Rest of the country: Agustin Codazzi Geographic Institute.

2. What are the types of objects of valuation
for property taxation (e.g. unimproved
parcel, building)? Name and date of the
ordinance to be listed.

The cadastral appraisal is governed under Law 14 of 1983.

Article 4.- As of January 1, 1984, for the purpose of the formation and
conservation of the cadastre, the appraisal of each property will be
determined by the addition of the partial appraisals practiced
independently for the land and for the buildings within the land.

3. Please mention value type (e.g. market
value, tax value, capital value) used by the

The value type is based on the market value, a percentage of which is
adopted by the cadastral authorities to define the taxable base (or

responsible organization for property | cadastral valuation) as well as the property tax.

taxation?

4. Please mention the public registry datasets | The public registry datasets used in valuation are set and managed by the
(e.g. cadastre, land registry, building | cadastre. Typically, cadastral datasets are based on land parcels and

registry) which are used in valuation
procedures, and their mutual functions?

contain updated physical data about the geometry, location, topographic
characteristics and availability of public services infrastructure, all of
which is processed to define physical and economic homogenous zoning.
For buildings, the datasets include variables such as built area,
architecture type, construction materials and structure and conservation
condition. Building value models result from the combination of those
variables. These property datasets are the inputs for the value calculation
models. Registry datasets are less often used for valuation purposes as the
transaction values are often under-registered by the parts in order to
reduce taxes on sales and notary expenses.

5. Which methods are applied for collecting
market data needed for valuation?

The collection methods rest on data gathered from market offers and
transactions as the main source, and from internet and newspapers ads.
Single property valuations (commercial appraisals) and surveys experts
are also used as collecting methods and sources for valuation.

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales
statistics) valuation procedures? If yes,
please give the name of database, indicate
responsible authority, and describe its
content.

There are real estate sales and leasing administration portals which also
serve as valuation database sources for the consolidation of the market
studies and property appraisals. They are developed and maintained by
private firms as well as by constructors’ chambers. Some private portals
generate statistical studies on property values.

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

No. There is none web-based dissemination of valuation info; although
some public organizations collect and publish real estate “Reference
Values” which can be openly accessed through the internet.

See for instance the following site:
mapabogota.gov.co/tematicas/catastro/valor de referencia terreno (mz2)

8. How frequently are general revaluations
made?

The decentralized cadastres (Bogotd, Cali and Medellin) periodically
update their cadastral values (usually each year). Values in the Antioquia
and IGAC'’s cadastres are generally updated.

9. Is there a system of indexation affecting
property value between regular
revaluations?

Yes. The IVP - Property Valuation Index (Indice de Valoracion Predial) and
IVIUR (Indice de Valorizacién Inmobiliaria Urbana y Rural- Urban and
Rural Real Estate Valuation Index used In Bogotd), annually update the
commercial value for properties that are not included within the regular
cadastral processes.

For the rural sector, the Producer Price Index (Indice de Precios al
Productor) produced by the Statistical Institute (DANE) is used to adjust
land values in the agricultural sector.

See www.dane.gov.co
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10. Do taxpayers have a right to appeal
against the appraised values? If yes, please
indicate how disputes are resolved

Yes, according to the Law, taxpayers can appeal the results of the cadastral
assessment, requesting the cadastral authority to review the appraisal.
Taxpayers can usually attach evidence that shows the values assigned by
the cadaster do not conform with the conditions of their properties.

If the review of the cadastral authority proves that there is an error, the
cadastral valuation as well as the property tax are thereby modified.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in COLOMBIA

Questions

Responses

1. Do you have a (computer aided) mass appraisal system in
your country? If yes, please indicate also responsible
authorities.

In general, cadastral authorities use technological tools
for mass valuation which include Spatial analysis models
for land valuation and econometric models for building’s
valuation. No automated modern mass appraisal has yet
been introduced.

2. Is there any other use of the mass appraisal system than
property taxation?

Yes. Mass valuation methodologies have also been applied
for road, energy and hydrocarbon pipes” infrastructure
development projects.

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted Mass
Appraisal) software packages are used in mass appraisal?

ArcGIS, AutoCAD, Maplnfo, QGis, Gvsig, Erdas and
econometric analysis programs and models.

4. Which geographical or spatial datasets are used in mass
appraisal? Please describe the source of these datasets.

1. Standard of land use, taken from Land Management
Plans (POT - Planes de Ordenamiento Territorial).

2. Homogeneous Areas of Land, a study prepared by the
Department of Agrology of IGAC - Agustin Codazzi
Geographic Institute - (Instituto Geografico Agustin
Codazzi). (For rural studies).

3. In some cases Digital Terrain Models (DTM).

4. Physical variables such as roads, water availability,
public services, current land use, are collected in field
work.

5.In Bogota there is the Cadastral Real Estate Observatory
(OIC - Observatorio Inmobiliario Catastral), as a source
for market data.

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in mass
appraisal?

Mainly zoning and spatial analysis models based on
Homogeneous Physical and Economic Areas.
Classification of the terrain according to physical,
normative and use variables are used as variables for
spatial analysis methods.

6. Is three-dimensional (3D) data used in mass appraisal?
Please describe source of 3D data (e.g. floor plans). Does
Valuation objects include condominium, strata title, freehold
flats or other 3D units.

1. In some cases Digital Terrain Models (DTM).

2. Cadastral plans and bases include height information of
the constructions, which are part of the econometric
models.

7. Is there any relationship between the CAMA system and
other public registers (e.g. cadastre, land registry, building
registry, ...)?

I have no knowledge inside all cadastres. I know the
economic analysis tools used in Bogotd'cadastre,
specifically econometric models, individual valuation
analysis applications and Map module to load values.

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to type or
functions of properties?

In general, univariate statistical models are used based on
the quantification of the quality of the constructions. Some
cadastres show some advances by introducing the
application of multivariate econometric models, always
used to define the value of constructions or the integral
value (land plus construction) of urban real estate

9. Please indicate statistical analysis methods (e.g. multiple
regression analysis, artificial neural network) applied in mass
appraisal?

In general, regression models and econometric models
are used, but specifically applied to constructions.

10. Which land use characteristics (e.g. land use zones) are
used as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

In traditional methods one of the variables analyzed is the
current land use. This is gathered by field work and aerial
images interpretation.

11. Which environmental and locational characteristics (e.g.
location nuisance, distance to points of interest / POlIs,

The traditional models include a variable related to land
use regulations established by the territorial norms set on
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environmental risks) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

rational use and development policies (in theory). Within
them, environmental protection areas and vulnerable
ecosystems are clearly identified and their use restricted.
The variables determining the land value (location,
centrality, fertility, water availability, topographic
conditions and buying and selling habits) are also
collected, evaluated and incorporated into the value
calculations according the Land Rent Theories.

12. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are used as
variables in mass appraisal models? Please describe the
source(s) of these characteristics.

Building qualification questionnaires are used in the field
to appraise the buildings’ conditions. They evaluate
construction” materials, conservation condition and, to a
lesser extent, design. This information (translated into
numerical values) feeds the regression models from
which the building value is estimated. In some cadastres
and in the private sector, a construction unit price analysis
is used to set building typologies.

13. Does valuation legislation prescribe an investigation into
the general quality or performance analysis (e.g. ‘ratio study’)
of the mass appraisal system? If yes, please describe the
indicators used in the performance analysis.

The legislation only regulates the basic parameters in the
sample size and dispersion measures of the statistical
analyzes. However, new proposals are being developed in
the pilot plans of the multipurpose cadastre, which should

produce a more detailed and precise quality and
performance analysis.

applied for
estimations.

14. Please indicate whether single property appraisal is
improving accuracy of mass

Yes. The conventional methods for single (individual)
property appraisals and the use of statistical methods
(stratified sampling, expansion factors) are an important
part in modelling the values and improving the accuracy
of the mass appraisal estimations.

On the other hand, single and specific analyzes of the
expansion results are made to all properties in order to
detect biased or atypical data. This process is known as
Sensitivity Analysis of the estimations.

appraisal

Section C. Questions for single property valuation procedures in COLOMBIA

Questions

Responses

1. Which valuation methods are
used for single property appraisal
for property taxation? Please
relate valuation methods with the
type of valuation objects (e.g. sales
comparison approach for
unimproved parcels).

The Colombian legislation presents the following individual valuation methods:
Comparative method, cost method (replacement), income method and residual
(technical) method. See Resolution 620 of 2008 issued by the Agustin Codazzi
Geographic Institute - IGAC. (Instituto Geografico Agustin Codazzi)

2. Which geographical or spatial
datasets are used for single
property appraisal? Please
describe the source(s) of these
datasets.

The cartography and supporting documents of the land use plans (POT) are used to
define the land use regulations.

It is common for appraisers to take as source the areas of legal registration
documents, construction licenses and, when supplied by the clients, topographic
surveys and titles” analysis. Detailed measurements are made at the field inspection.
Long experienced appraisers review the databases produced by the physical
component, elaborated in the cadastral processes: Overall maps, areas, age and
qualification of buildings and economic destinations. To a lesser extent
homogeneous areas of land (for rural areas) and in some cases digital terrain models
are used.

3. Which legal property
characteristics  (e.g.  property
rights) are taken into account for
single property appraisal? Please
describe also the source of these
characteristics.

In the valuation of individual properties, domain restrictions on land are verified
since they can affect the normal conditions in an open market, as is it is the case of
land reserves for road infrastructure, easements and public utility declarations.
These data are identified in legal and registry documents: public deeds and tradition
certificates known as certificados de tradicion y libertad.

4. Which land use characteristics
(e.g. land use zones) are taken into
account for single property
appraisal? Please describe also the
source(s) of these characteristics.

The economic activity that develops in the individual property is evaluated in the
general context of regional land use characteristics in order to observe the
coherence with its surroundings as well as the observation of the land property and
use regulations. It allows the cadastral system to identify land use conflicts (too
frequent), where certain activities are not allowed by the planning authorities in the
Territorial Planning norms. (POT- Planes de Ordenamiento Territorial).

Several characteristics are identified in rural lands field works: dominant and
complementary land uses, specific economic activities (assessed by use typologies
and degrees of intervention), the use of technical or technological processes in
raising crops and livestock, or the assessment of potential for mechanization or
urbanization.

In urban areas, in field works main and secondary economic activities and uses, level
and intensity of the intervention, amongst other, are the main characteristics
identified.
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5. Which environmental and
locational characteristics (e.g.
location nuisance, distance to POls,
environmental risks) are taken
into account for single property
appraisal? Please describe the
source(s) of these characteristics

The environmental characteristics are quite relevant in the single property appraisal
and valuation given the responsibilities and restrictions of use set identified by the
planning authorities in the Territorial Plans: Main ecological structure, water
reserves, water bodies protection zones, national natural parks, integrated
management districts, among others.

As for locational variables, it is well known that the formation of land prices is
associated with the capacity to generate rent and the conditions of centrality and
accessibility are decisive in the formation of land prices so much so that they are
considered as the most important variables in economic analysis. Some appraisers
formulate regression models based on distances to consumption and collection
centers, as well as on the availability and quality of road infrastructure, as part of the
land value formation models.

6. Which building or improvement
characteristics (e.g. number of
unit, construction type and
material) are taken into account
for single property appraisal?
Please describe the source(s) of
these characteristics.

Cadastral authorities in charge of mass valuation process, use the building
qualification form, which evaluates materials, conservation condition and, to a lesser
extent, design. This variables feed, the regression models..

In the private sector, unit values are used by building typologies, either formulated
by the appraiser or taken from magazines and specialized publications in the
construction sector.

7. If there is a special valuation
database, please indicate which
sales comparison method related
data (e.g. comparable property
identifiers, monetary adjustment
for time, physical differences) are
kept in this database

I am familiar with the applications for economic analysis applications used in the
Bogota and Cali Cadastre (FOCA) as well as some projects carried out by IGAC (In
fact, I led the design of the economic analysis application and the Geographic
Information System of the Project Appraisal Index - IVP or Indice de Valoracién
Predial), where statistical processes include the debugging (analysis) of real estate
market, the calculation of buildings depreciation, and calculation and analysis of
integral value appraisals.

8. If there is a special valuation
database, please indicate which
cost method related data (e.g. type
and source of cost price,
chronological age, depreciations)
are kept in this database.

I am familiar with the applications for economic analysis applications used in the
Bogota and Cali Cadastre (FOCA) as well as some projects carried out by IGAC (In
fact, I led the design of the economic analysis application and the Geographic
Information System of the Project Appraisal Index - IVP or Indice de Valoracién
Predial), where statistical processes are carried out, debugging (analysis) of real
estate market, buildings depreciation, and calculation and analysis of total and
integral value appraisals.

9. If there is a special valuation
database, please indicate which
income valuation method related
(e.g. gross income, net income,
capitalization rate, discount rate)
are kept in this database.

I do not know about the existence of such tools in the country.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent
1. Name Dagoberto Robayo Gutiérrez
2. Affiliation / position Lider = Componente  Econdémico  Proyecto  Catastro

Multipropésito - Departamento Nacional de Planeacién. DNP

3. Country

Colombia (South America)

4. E-mail

drobayo@dnp.gov.co

5. Comments

The answers are given according to the knowledge of the
functioning of the cadastre. It is possible that there are
technological advances of which I am not aware; If necessary we
could inquire into the interior of these entities.
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5- Kosta Rika

Section A. General questions for property valuation systems in COSTA RICA

Questions Responses

1. Please indicate the organizations | La valuacién fiscal es responsabilidad de las oficinas de valoracién de los
responsible for valuation of properties | Municipios.

for property taxation purposes through | The fiscal valuation is the responsibility of the valuation offices of the
name in national language and English | municipalities.

translation.

Direccion de Tributacion Directa del Ministerio de Hacienda.
Directorate of Taxation Directorate of the Ministry of Finance.
Instituto Costarricense de Valuacion.

Costarican Institute of Valuation.

2. What are the types of objects of
valuation for property taxation (e.g.
unimproved parcel, building)? Name and
date of the ordinance to be listed.

Se valoran terrenos y construcciones de uso residencial y comercial.
Land and buildings for residential and commercial use are valued.
Terrenos y construcciones de uso Agricola

Land and buildings for agricultural use

3. Please mention value type (e.g. market
value, tax value, capital value) used by
the responsible organization for
property taxation?

Se usa de refencia el valor comercial para establecer el valor fiscal. En terminos
generales el valor fiscal corresponde al 80% del valor commercial.
Commercial value is used to establish the fiscal value. In general terms, the
fiscal value corresponds to 80% of the commercial value.

4. Please mention the public registry
datasets (e.g. cadastre, land registry,
building registry) which are used in
valuation procedures, and their mutual
functions?

Base de datos del Registro Inmobiliario Nacional que contempla el Catastro
Nacional, los catastros municipales y las oficinas de permisos de construccion.
Database of the National Registry of Real Estate that includes the National
Cadastre, the municipal cadastre and the offices of building permits.

5. Which methods are applied for
collecting market data needed for
valuation?

Estudios de compras y ofertas de bienes inmuebles, no existe un observatorio
de inmobiliario.

Studies of purchases and offers of real estate, there is no real estate
observatory

6. Is there any special valuation database
for storing datasets used in (e.g.
property characteristics) or produced
with (e.g. sales statistics) valuation
procedures? If yes, please give the name
of database, indicate responsible
authority, and describe its content.

Los municipios llevan su propias bases de datos para realizar las valoraciones,
donde contemplan las caracteristicas del terreno y de las construcciones. Se
usan mapas de valores de terreno por zonas homogeneas y manuales de
tipologia constructiva.

The municipalities carry their own databases to carry out the assessments,
where they contemplate the characteristics of the land and of the
constructions. Maps of terrain values are used by homogeneous zones and
manuals of construction typology.

7.1s there a web-based dissemination of
valuation information? If yes, please
indicate which data (e.g. sales statistics)
is open to the public.

No existe publicada.
Does not exist published.

8. How frequently
revaluations made?

are  general

Existen 2 fechas. Cuando hay autodeclaracion es de 5 afios y cuando es por
avaluo administrativo 3 afios.

There are 2 dates. When self-declaration is 5 years and when it is for
administrative assessment 3 years.

9. Is there a system of indexation
affecting property value between regular
revaluations?

No

10. Do taxpayers have a right to appeal
against the appraised values? If yes,
please indicate how disputes are
resolved

Si tienen derecho a presentar revocatoria y apelacién. 1. Recurso de
revocatoria ante la

Oficina de Valoraciones. 2. Concejo

Municipal. 3. Tribunal Fiscal del Ministerio de Hacienda.

If they have the right to file recall and appeal. 1. Appeal of revocation before
the Office of Evaluation. 2. Municipal Council. 3. Tax Court of the Ministry of
Finance

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in COSTA RICA

Questions

Responses

responsible authorities.

1. Do you have a (computer aided) mass appraisal
system in your country? If yes, please indicate also

Existe un programa disefiado por el Organo de Normalizacién
Técnica (ONT) del Ministerio de Hacienda y algunos Municipios
han disefiado sus programas de valuacidn bajo la supervision del
ONT.

There is a program designed by the Technical

Standardization Office (ONT) of the Ministry of Finance and some
municipalities have designed their valuation programs under the
supervision of the ONT
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2. Is there any other use of the mass appraisal system | No

than property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design / | ArcGIS
Geographic information system / Computer Assisted | Autocad
Mass Appraisal) software packages are used in mass | GvSIG
appraisal? Quantoum

4. Which geographical or spatial datasets are used in
mass appraisal? Please describe the source of these
datasets.

Cada municipio desarrollo sus bases de datos. Por Ley se utilizan
11 variables urbanas (fincas urbanas) y 13 variables rurales
(rurales y agropecuarias).

Each municipality developed its databases. By law, 11 urban
variables (urban properties) and 13 rural variables (rural and
agricultural)

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in
mass appraisal?

No

6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include
condominium, strata title, freehold flats or other 3D
units.

No, solo en la Municipalidad de Escazu, los aplicamos para
estudios de valor, pero no son valores oficiales.

No, only in the Municipality of Escazu, we apply them for studies
of value, but they are not official values.

7.1s there any relationship between the CAMA system
and other public registers (e.g. cadastre, land registry,
building registry, ...)?

No

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to
type or functions of properties?

El modelo de valoraciéon de Costa Rica de un modelo de regresion
establecido por el Ministerio de Hacienda en 1985 y el mismo no
ha sufrido cambios desde esa fecha.

The Costa Rican valuation model of a regression model
established by the Ministry of Finance in 1985 and has not
changed since that date.

9. Please indicate statistical analysis methods (e.g.
multiple regression analysis, artificial neural
network) applied in mass appraisal?

Modelo de regresién multiple.
Multiple Regression Model.

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

El uso de la tierra es una de las bases de los mapas de zonas
homogeneas.
Land use is one of the bases of homogeneous zone maps.

11. Which environmental and locational
characteristics (e.g. location nuisance, distance to
points of interest / POls, environmental risks) are
used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

Ninguna
Any

12. Which building or improvement characteristics
(e.g. number of unit, construction type and material)
are used as variables in mass appraisal models?
Please describe the source(s) of these characteristics.

La valoracion de construcciones considera los acabados,
materiales, drea de construccion, cantidad de cuartos, cantidad de
bafios, piso, paredes, tipos de puertas, ventanas, etc.

The valuation of constructions considers the finishes, materials,
area of construction, quantity of rooms, quantity of bathrooms,
floor, walls, types of doors, windows, etc.

13. Does valuation legislation prescribe an
investigation into the general quality or performance
analysis (e.g. ‘ratio study’) of the mass appraisal
system? If yes, please describe the indicators used in
the performance analysis.

No

14. Please indicate whether single property appraisal
is applied for improving accuracy of mass appraisal
estimations.

En realidad en Costa Rica, no se puede decir que existe una
verdadera valoracién en masa, dado que hay que ir valorando
propiedad por propiedad, utilizando los mapas de valores de
terreno por zonas homogeneas y el manual de tipologia
constructiva del Ministerio de Hacienda.

In fact, in Costa Rica, it is not possible to say that there is a true
mass valuation, since we have to value property by property,
using the maps of land values by homogeneous zones and the
manual of constructive typology of the Ministry of Finance.

Section C. Questions for single property valuation procedures in COSTA RICA

Questions

Responses

1. Which valuation methods are used for single
property appraisal for property taxation? Please
relate valuation methods with the type of valuation
objects (e.g. sales comparison approach for
unimproved parcels).

Metodo comparative.
Comparative method.
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2. Which geographical or spatial datasets are used
for single property appraisal? Please describe the
source(s) of these datasets.

Uso de la tierra, ubicacién, area y servicios publicos.
Land use, location, area and public services.

3. Which legal property characteristics (e.g.
property rights) are taken into account for single
property appraisal? Please describe also the source
of these characteristics.

La parte proporcional del derecho de propiedad debe ser
considerado.
The proportional part of the right of ownership must be considered.

4. Which land use characteristics (e.g. land use
zones) are taken into account for single property
appraisal? Please describe also the source(s) of
these characteristics.

Se considera uso comerciales, residenciales y rurales segin el uso
real que se les esten dando a las propiedades. Se consideran
diferentes variables de area, frente, regularidad, pendiente,
servicios publicos, uso del suelo, hidrologia entre otras.

It is considered commercial, residential and rural use according to
the actual use that they are giving to the properties. Different
variables of area, front, regularity, slope, public services, land use,
hydrology and others are considered.

5. Which environmental and locational
characteristics (e.g. location nuisance, distance to
POIs, environmental risks) are taken into account
for single property appraisal? Please describe the
source(s) of these characteristics

La caracteristicas ambientales y de ubicacion son consideradas para
la elaboracion de los mapas de valores de terrenos por zonas
homogeneas.

The environmental and location characteristics are considered for
the mapping of land values by homogeneous zones.

6. Which building or improvement characteristics
(e.g. number of unit, construction type and
material) are taken into account for single property
appraisal? Please describe the source(s) of these
characteristics.

Para las construcciones se consideran materiales, acabados. el
Ministerio de Hacienda elabora cada 2 afios un manual de valores
base por tipologia constructiva para cada tipo de construccién,
comercial, residencial, rural y agropecuaria. Se considera la edad y
el estado de mantenimiento de las mismas.

For the constructions are considered materials, finished. The
Ministry of Finance prepares every 2 years a manual of basic values
by type of construction for each type of construction, commercial,
residential, rural and agricultural. The age and the state of
maintenance of the same are considered.

7. If there is a special valuation database, please
indicate which sales comparison method related
data (e.g. comparable property identifiers,
monetary  adjustment for time, physical
differences) are kept in this database

No

8. If there is a special valuation database, please
indicate which cost method related data (e.g. type
and source of cost price, chronological age,
depreciations) are kept in this database.

Se utiliza el Manual base de valores por tipologia constructiva, que
considera materiales, acabados, edad, estado de mantenimiento de
las diferentes construcciones.

The Manual is based on values by type of construction, which
considers materials, finishes, age, maintenance status of different
constructions

9. If there is a special valuation database, please
indicate which income valuation method related
(e.g. gross income, net income, capitalization rate,
discount rate) are kept in this database.

No

Section D. Information concerning respondent(s)

Questions Z..A have been answered by

Respondent

1. Name

M.V. Ing. Julidn Morales Diaz

2. Affiliation / position

Colegio Federado de Ingenieros y de Arquitectos de Costa Rica

3. Country

Costa Rica

4. E-mail

jumodi@cfia.or.cr

5. Comments
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6- Hirvatistan

Section A. General questions for property valuation systems in CROATIA

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties
for property taxation purposes through
name in national language and English
translation.

Ministarstvo financija - Porezna uprava / Ministry of Finance - Tax
Administration

2. What are the types of objects of
valuation for property taxation (e.g.
unimproved parcel, building)? Name and
date of the ordinance to be listed.

The taxation of real property in the Croatian tax system is carried out
through taxation of real property transfer tax! (all common types of real
property: unimproved agricultural, forest or building parcel, buildings or
parts of the buildings: residential, commercial or other buildings) and real
property ownership taxation.

Periodical taxation? of real property ownership includes only one, relatively
small, category of real property - holiday home tax (periodical utility fee).

1 Real Estate Transfer Tax Act (Official Gazette No. 69/97, 26/00,
127/00,153/02, 22/11, 43/14)

! The Value Added Tax Act (Official Gazette No. 73/13
12 General Tax Act (Official Gazette No. 147/08, 18/11, 78/12,136/12,
73/13,26/15,44/16)

2

Act on the Financing of Units of

Local and Regional Self-government, (Official Gazette No. 117/93, 69/97,
33/00, 73/00,127/00,59/01, 107/01,117/01, 150/02, 147 /03, 132/06)

2 Decision of the city/municipality on urban/municipal taxes

3. Please mention value type (e.g. market
value, tax value, capital value) used by
the responsible organization for
property taxation?

Market value.

4. Please mention the public registry
datasets (e.g. cadastre, land registry,
building registry) which are used in
valuation procedures, and their mutual
functions?

Cadastral dataset is used in order to spatially identify real property and its
boundaries. Land Book data, based on cadastral identification of real property,
is identifying legal rights, restrictions and responsibilities on the property

5. Which methods are applied for
collecting market data needed for
valuation?

Querying the eProperty (In Croatian: eNekretnine) database in order to gather
needed data to use Sales Comparison Approach or checking the current prices
of materials and installation costs in order to use Cost Approach Method.

6. Is there any special valuation database
for storing datasets used in (e.g.
property characteristics) or produced
with (e.g. sales statistics) valuation
procedures? If yes, please give the name
of database, indicate responsible
authority, and describe its content.

Yes, there is eProperty database (In Croatian: eNekretnine). Database stores
sales statistics together with some additional property characteristics (type
of property, sale date, area, year of re/construction, state of infrastructure,
etc...). The database is developed by Ministry of Construction and Physical
Planning (In Croatian: Ministarstvo graditeljstva i prostornog uredenja). The
data is collected by registration of real property tax data by Ministry of
Finance - Tax Administration.

7.1s there a web-based dissemination of
valuation information? If yes, please
indicate which data (e.g. sales statistics)
is open to the public.

Yes, it supports both alphanumerical and spatial querying. It is available only
to authorized users: authorized valuers and property agents.

8. How frequently
revaluations made?

are  general

It is not known.

9. Is there a system of indexation
affecting property value between regular
revaluations?

No.

10. Do taxpayers have a right to appeal
against the appraised values? If yes,
please indicate how disputes are
resolved

Yes, taxpayer can appeal against the appraised value. According to Real Estate
Transfer Tax Act, Tax Administration is authorized to make property re-
valuation. There are clearly defined jurisdictions for dispute resolution if the
appeal is not solved on the first instance.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.
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Section B - Questions for mass appraisal procedures in CROATIA

Questions Responses

1. Do you have a (computer aided) mass appraisal system in your country? If yes, please indicate also | No
responsible authorities.

2. Is there any other use of the mass appraisal system than property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic information system / Computer
Assisted Mass Appraisal) software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass appraisal? Please describe the source of these
datasets.

5. Which geographic or spatial analysis methods (e.g. visibility analysis, proximity analysis) are applied
in mass appraisal?

6. Is three-dimensional (3D) data used in mass appraisal? Please describe source of 3D data (e.g. floor
plans). Does Valuation objects include condominium, strata title, freehold flats or other 3D units.

7. Is there any relationship between the CAMA system and other public registers (e.g. cadastre, land
registry, building registry, ...)?

8. Please describe the statistical models (e.g. additive, multiplicative) applied in mass appraisal
according to type or functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple regression analysis, artificial neural
network) applied in mass appraisal?

10. Which land use characteristics (e.g. land use zones) are used as variables in mass appraisal models?
Please describe the source(s) of these characteristics.

~| o~ o~ O~ ] ] | | -~

11. Which environmental and locational characteristics (e.g. location nuisance, distance to points of
interest / POIs, environmental risks) are used as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

12. Which building or improvement characteristics (e.g. number of unit, construction type and material) | /
are used as variables in mass appraisal models? Please describe the source(s) of these characteristics.

13. Does valuation legislation prescribe an investigation into the general quality or performance analysis | /
(e.g. ‘ratio study’) of the mass appraisal system? If yes, please describe the indicators used in the
performance analysis.

14. Please indicate whether single property appraisal is applied for improving accuracy of mass | /
appraisal estimations.

Section C. Questions for single property valuation procedures in CROATIA

Questions Responses

1. Which valuation methods are used for single | Sales Comparison Approach is used to determine market value

property appraisal for property taxation? Please relate
valuation methods with the type of valuation objects
(e.g. sales comparison approach for unimproved
parcels).

of unbuilt or built-up building parcels. Cost Approach is used if
there is not enough comparable data to make sale comparison
or it is not possible to determine income on commercial
property using Income Capitalization Approach.

2. Which geographical or spatial datasets are used for
single property appraisal? Please describe the
source(s) of these datasets.

Cadastral data is used to identify property spatial extent
(Cadastral database is maintained by State Geodetic
Administration and available through web portal:
www.geoportal.dgu.hr). Physical planning documentation is
used in order to determine zoning, infrastructure and other
regulations (available through Physical Planning Information
System: ispu.mgipu.hr, maintained by Ministry of Construction
and Physical Planning).

3. Which legal property characteristics (e.g. property
rights) are taken into account for single property
appraisal? Please describe also the source of these
characteristics.

Property rights and connected restrictions are taken into
account - they are registered in Land Book.

4. Which land use characteristics (e.g. land use zones)
are taken into account for single property appraisal?
Please describe also the source(s) of these
characteristics.

Physical planning documentation datasets are used in order to
determine zoning,

infrastructure and other regulations (available through
Physical Planning Information

System: ispu.mgipu.hr, maintained by Ministry of Construction
and Physical Planning).

5. Which environmental and locational characteristics
(e.g. location nuisance, distance to POIs, environmental
risks) are taken into account for single property
appraisal? Please describe the source(s) of these
characteristics

The environmental/locational characteristics web services are
available, but they are mostly not taken into account for single
property appraisal. Influences of different POI depends on the
experience of the appraiser.

6. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are
taken into account for single property appraisal? Please
describe the source(s) of these characteristics.

Building or improvement characteristics are examined and
valued on the site by the appraiser.
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7. If there is a special valuation database, please
indicate which sales comparison method related data
(e.g. comparable property identifiers, monetary
adjustment for time, physical differences) are kept in
this database

In the eProperty database, sales prices and other property
identifiers are stored: total area, type of property, date of sale
price, year of construction.

8. If there is a special valuation database, please
indicate which cost method related data (e.g. type and
source of cost price, chronological age, depreciations)
are kept in this database.

In the eProperty database, types and sources of cost price are
not stored. However, year of construction and some other data
important for calculation of price depreciations are stored.

9. If there is a special valuation database, please
indicate which income valuation method related (e.g.
gross income, net income, capitalization rate, discount
rate) are kept in this database.

In the eProperty database, there are fields which concerns
income rates, which are available only for commercial property

types.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by

Respondent

1. Name

Hrvoje Tomié

2. Affiliation / position

Assistant Professor at University of Zagreb Faculty of Geodesy,
Chair of Spatial Information Management

3. Country

Croatia

4. E-mail

htomic@geof.hr

5. Comments
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7-  Giiney Kibris

Section A. General questions for property valuation systems in CYPRUS

Questions Responses

1. Please indicate the organizations responsible for valuation
of properties for property taxation purposes through name in
national language and English translation.

Department of Lands and Surveys (D.L.S).

2. What are the types of objects of valuation for property
taxation (e.g. unimproved parcel, building)? Name and date of
the ordinance to be listed.

Land and buildings.

3. Please mention value type (e.g. market value, tax value,
capital value) used by the responsible organization for
property taxation?

Market Value.

Value for General Valuation purposes which is closest to

4. Please mention the public registry datasets (e.g. cadastre,
land registry, building registry) which are used in valuation
procedures, and their mutual functions?

Land Information System including mapping database.

5. Which methods are applied for collecting market data
needed for valuation?

Data Capture (Field survey, aerial photography, satellite
imagery, collaboration with Local Planning Authorities
and Municipalities).

6. Is there any special valuation database for storing datasets
used in (e.g. property characteristics) or produced with (e.g.
sales statistics) valuation procedures? If yes, please give the
name of database, indicate responsible authority, and
describe its content.

C.LLLS (Computerised Integrated Land Information
System) - Fiscal component.

7. Is there a web-based dissemination of valuation | D.L.S. Web Portal.
information? If yes, please indicate which data (e.g. sales
statistics) is open to the public.

imagery, GIS.

visualization.

Open to licensed Valuers -

Open to the Public - Property characteristics, value of
General Valuation, mapping, aerial photography, satellite

Sales data and GIS

8. How frequently are general revaluations made?

By Law, every five years. The latest General Valuation
was completed as at 01.01.2013.

9. Is there a system of indexation affecting property value
between regular revaluations?

Not yet.

10. Do taxpayers have a right to appeal against the appraised
values? If yes, please indicate how disputes are resolved

Yes. By application to the DLS at first stage and thereafter
by referral to the Court if not resolved.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in CYPRUS

Questions

Responses

1. Do you have a (computer aided) mass appraisal system in your country? If yes,
please indicate also responsible authorities.

Yes. Department of Lands and
Surveys.

2. Is there any other use of the mass appraisal system than property taxation?

It is also used as a general guide in
other Valuations prepared by the
Department.

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic information
system / Computer Assisted Mass Appraisal) software packages are used in mass
appraisal?

A tailor-made software integrated
with GIS applications is applied, as
well as the statistical package SPSS.

4. Which geographical or spatial datasets are used in mass appraisal? Please
describe the source of these datasets.

Digital Cadastral DCDB and Survey
Database SDB..

5. Which geographic or spatial analysis methods (e.g. visibility analysis, proximity
analysis) are applied in mass appraisal?

Proximity Analysis.

6. Is three-dimensional (3D) data used in mass appraisal? Please describe source of
3D data (e.g. floor plans). Does Valuation objects include condominium, strata title,
freehold flats or other 3D units.

We do not apply 3D data. For
General Valuation purposes we
include condominium, strata title,
and freehold flats.

7. Is there any relationship between the CAMA system and other public registers

We are partially connected with

(e.g. cadastre, land registry, building registry, ...)? Municipalities, Local Authorities
and the Inland Revenue
Department.

8. Please describe the statistical models (e.g. additive, multiplicative) applied in | Direct comparison (additive and

mass appraisal according to type or functions of properties? multiplicative), Investment

Valuation Method, and the Base
Model.

9. Please indicate statistical analysis methods (e.g. multiple regression analysis,
artificial neural network) applied in mass appraisal?

The Base model,
Regression (MRA).

Multiple
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10. Which land use characteristics (e.g. land use zones) are used as variables in
mass appraisal models? Please describe the source(s) of these characteristics.

Planning Zones (E.g. Agricultural,
Residential, Commercial,
Industrial).

11. Which environmental and locational characteristics (e.g. location nuisance,
distance to points of interest / POls, environmental risks) are used as variables in

Distance at points of interest.

mass appraisal models? Please describe the source(s) of these characteristics.

12. Which building or improvement characteristics (e.g. number of unit, | Age, condition, property type,
construction type and material) are used as variables in mass appraisal models? | construction type, building
Please describe the source(s) of these characteristics. category, area.
13. Does valuation legislation prescribe an investigation into the general quality or | Legislation prescribes for
performance analysis (e.g. ‘ratio study’) of the mass appraisal system? If yes, please | evaluating the uniformity and level
describe the indicators used in the performance analysis. of values.
14. Please indicate whether single property appraisal is applied for improving | Yes.
accuracy of mass appraisal estimations.

Section C. Questions for single property valuation procedures in CYPRUS
Questions Responses

1. Which valuation methods are used for single property appraisal for property
taxation? Please relate valuation methods with the type of valuation objects
(e.g. sales comparison approach for unimproved parcels).

Direct Comparison, Base Method, and
Investment Method of Valuation.

2. Which geographical or spatial datasets are used for single property
appraisal? Please describe the source(s) of these datasets.

L.L.S (Land Information System).

3. Which legal property characteristics (e.g. property rights) are taken into
account for single property appraisal? Please describe also the source of these

Access to the property, property service
facilities, and planning Zones. General

construction type and material) are taken into account for single property
appraisal? Please describe the source(s) of these characteristics.

characteristics. Valuations are based on Vacant
Possession basis.

4. Which land use characteristics (e.g. land use zones) are taken into account | Planning Zones.

for single property appraisal? Please describe also the source(s) of these

characteristics.

5. Which environmental and locational characteristics (e.g. location nuisance, | Distance at points of interest.

distance to POIs, environmental risks) are taken into account for single

property appraisal? Please describe the source(s) of these characteristics

6. Which building or improvement characteristics (e.g. number of unit, | Age, condition, property  type,

construction type, building category,
area.

7. If there is a special valuation database, please indicate which sales
comparison method related data (e.g. comparable property identifiers,
monetary adjustment for time, physical differences) are kept in this database

Yes.

8. If there is a special valuation database, please indicate which cost method
related data (e.g. type and source of cost price, chronological age,
depreciations) are kept in this database.

The Base model. It is applied for mass
valuations and not for single valuations
yet.

9. If there is a special valuation database, please indicate which income
valuation method related (e.g. gross income, net income, capitalization rate,
discount rate) are kept in this database.

There is an Income Valuation Method
but it is not yet operational neither for
mass valuations or single properties.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Anastasis Aristidou

2. Affiliation / position Valuation Officer at the Department of Lands and Surveys
3. Country Cyprus

4. E-mail anaristidou@dls.moi.gov.cy

5. Comments
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8- Danimarka

Section A. General questions for property valuation systems in DENMARK

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

SKAT (Ministry of Taxation). In 2014, ICE -ImplementeringsCenter for
Ejendomsvurderinger (Implementation Center for Property Valuations)
was established

2. What are the types of objects of valuation
for property taxation (e.g. unimproved
parcel, building)? Name and date of the
ordinance to be listed.

The national recording of property data includes a coding into 41 propert
types. Detached houses, residential condominiums, owner-occupied flats,
weekend cottages, in total 9 types are assessed unequal years. -
Residential properties, including those owned by housing cooperatives,
non-residential condominiums, business and industrial properties and
warehouses, agricultural and forest properties, and building sites, a total
of 32 types, are assessed equal years, according to BEK nr 814 af
26/06/2007.

3. Please mention value type (e.g. market
value, tax value, capital value) used by the

For owner-occupied properties, sales comparison provides a basis, which
may be further adjusted. - Commercial properties are mostly assessed

responsible organization for property | according to the income approach, but the cost approach is applied, too.
taxation? ICE

4. Please mention the public registry datasets | In 1966 a computerized, national property register,
(e.g. cadastre, land registry, building | EjendomsStamRegisteret, was established by the municipalities.

registry) which are used in valuation
procedures, and their mutual functions?

According to a joint agreement, the eGovernment Strategy 2011-15, the
data these years are consolidated into a shared infrastructure for the
property and buildings domain.

5. Which methods are applied for collecting
market data needed for valuation?

Registration of titles to land, mortgages, etc. at the Land Registration
Court, extending to all of Denmark, triggers sales statistic (ICE, Boks 2.2)
The valuation authority, SKAT, may request information, e.g. from owners
of rental properties (LBK nr 1067 af 30/08/2013 § 38)

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales
statistics) valuation procedures? If yes,
please give the name of database, indicate
responsible authority, and describe its
content.

SKAT records sales statistics in the SVUR database, and publishes every six
months a sales statistic. (SKAT)

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

The Public Information Server, OIS, provides data on Danish properties.
Owners have free access to own data, and companies may acquire
property data. - Providing e.g. post address, you get details on last and
previous apprisals, property type, parcel area, and specification of most
recent property tax (www.ois.dk)

8. How frequently are general revaluations
made?

In most of 20t century every fourth year, 2002-2012 every second year,
cf. 2 above. Presently halted, awaiting a new appraisal system expected to
be operational 2018.

9. Is there a system of indexation affecting
property value between regular
revaluations?

Yes

10. Do taxpayers have a right to appeal
against the appraised values? If yes, please
indicate how disputes are resolved

Yes. Appeal may be lodged at either an administrative or a judicial body,
LBKnr 1267 af12/11/2015 §§ 6, 38

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in DENMARK

Questions

Responses

responsible authorities.

1. Do you have a (computer aided) mass appraisal
system in your country? If yes, please indicate also

Yes. SKAT

than property taxation?

2. Is there any other use of the mass appraisal system

The sales statistic is widely used, but also supplemented with an
alternative, see C, 2.

appraisal?

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted
Mass Appraisal) software packages are used in mass

In-house developed software is used
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4. Which geographical or spatial datasets are used in
mass appraisal? Please describe the source of these
datasets.

The Cadaster (area); the Building and Dwelling Register
(construction material, floor area, amenities, etc); the
PlansystemDK (permitted land use) (EMS,LB)

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in
mass appraisal?

So far none. Likely to be applied by the system under development
(ICE, Boks 2.2)

6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include
condominium, strata title, freehold flats or other 3D
units.

Valuation objects include condominiums (6 types), cf. Section A, 2.
Condominiums are described by floor plans, recorded at the Land
Registration Court. Appraisal is based on data only, e.g. floor
number and area.

7. Is there any relationship between the CAMA
system and other public registers (e.g. cadastre, land
registry, building registry, ...)?

Yes, a shared infrastructure for the property and buildings domain
is being developed, cf. Section A, 4.

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according
to type or functions of properties?

9. Please indicate statistical analysis methods (e.g.
multiple regression analysis, artificial neural
network) applied in mass appraisal?

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

PlansystemDK, established 2006, is maintained by the Danish
Business Authority, based on reporting by the municipalities of
their spatial planning.

11. Which environmental and locational
characteristics (e.g. location nuisance, distance to
points of interest / POls, environmental risks) are
used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

Likely to be applied by the system under development (ICE, Boks
2.2)

12. Which building or improvement characteristics
(e.g. number of unit, construction type and material)
are used as variables in mass appraisal models?
Please describe the source(s) of these characteristics.

The Building and Dwelling Register, established about 1980 to
support appraisal of properties, is updated by the municipalities
while processing building permits. About 150 variables, incl.
ownership, the use of building/unit, building material,
installations, dates for building permits, etc (DST)

13. Does valuation legislation prescribe an
investigation into the general quality or performance
analysis (e.g. ‘ratio study’) of the mass appraisal
system? If yes, please describe the indicators used in
the performance analysis.

Referring to K. Walsh, report from Office of the Revenue
Commissioners, Ireland (2013), the ICE has assessed the accuracy
of test appraisals in terms of the COD measure (ICE, p. 7)

14. Please indicate whether single property appraisal
is applied for improving accuracy of mass appraisal
estimations.

Individual appraisal is foreseen, esp. for commercial properties
(ICE, p. 18)

Section C. Questions for single property valuation procedures in DENMARK

Questions

Responses

comparison approach for unimproved parcels).

1. Which valuation methods are used for single property
appraisal for property taxation? Please relate valuation
methods with the type of valuation objects (e.g. sales

The ambition of the mass appraisal officials, cf. Section A, 3,
is to follow market practice. Therefore the same valuation
object dependent valuation methods are applied. However,
appraisal for mortgage is regulated to obtain a cautious
result BEK nr 1760 af 27/12/2016

datasets.

2. Which geographical or spatial datasets are used for single
property appraisal? Please describe the source(s) of these

In addition to the sales statistic (A, 5) and property
records (A, 4, 7; B, 4), the Association of Danish Mortgage
Banks,

The Danish Association of Chartered Estate Agents with
others have established the House Price Statistics. It is
based on transactions performed by professionals
concerning detached and terraced houses, owner-occupied
flats and holiday homes, and is issued four times a year.

3. Which legal property characteristics (e.g. property rights)
are taken into account for single property appraisal? Please
describe also the source of these characteristics.

Data recorded at the Land Registration Court, cf. A, 5.

4. Which land use characteristics (e.g. land use zones) are
taken into account for single property appraisal? Please
describe also the source(s) of these characteristics.

Data in PlansystemDK (cf. B, 10), supplemented with local
knowledge of possible changes in spatial planning

5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POls, environmental risks)
are taken into account for single property appraisal? Please
describe the source(s) of these characteristics

Some environmental risks, e.g. contaminated site, are
recorded in the Danish Natural Environmental Portal.
Others, e.g. flood risk, are depicted on maps by Danish
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Agency for Water and Nature Management. Still, most
characteristics seem to rely on local knowledge.

6. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are taken
into account for single property appraisal? Please describe
the source(s) of these characteristics.

Information from the Building and Dwelling Register, cf. B,
4, may be supplemented by a ‘Tilstandsrapport’ (Building
Quality Status Report) prepared by certified engineers
according to statutory rules, BEK nr 1426 af 30/11/2016.
Such report and a specific insurance scheme reduces
seller’s liability (Danish Safety Technology Authority).

7. If there is a special valuation database, please indicate
which sales comparison method related data (e.g.
comparable property identifiers, monetary adjustment for
time, physical differences) are kept in this database

Estate agents, often in links with mortgage banks, likely
maintain in-house databases and analyses

8. If there is a special valuation database, please indicate
which cost method related data (e.g. type and source of cost
price, chronological age, depreciations) are kept in this
database.

9. If there is a special valuation database, please indicate
which income valuation method related (e.g. gross income,
net income, capitalization rate, discount rate) are kept in
this database.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by

Respondent

1. Name

Erik Stubkjaer

2. Affiliation / position

Aalborg University, Denmark
Professor emeritus

3. Country

Denmark

4. E-mail

est@land.aau.dk

5. Comments
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9- Danimarka

Section A. General questions for property valuation systems in DENMARK

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

The county assessor and Property Tax Administrator is responsible for
valuing all real and personal property. Directorate of assessments
(denmark)

2. What are the types of objects of valuation
for property taxation (e.g. unimproved
parcel, building)? Name and date of the
ordinance to be listed.

Properties of foreign assets not operating as permanent establishments,
admin and business, trade centres, non residential buildings, residential
buildings and premises.

3. Please mention value type (e.g. market
value, tax value, capital value) used by the
responsible organization for property
taxation?

'Value' is described in the International Valuation Standards as: ... an
economic concept referring to the monetary relationship between goods
and services available for purchase and those who buy and sell them
(General valuation concepts and principles 4.5)

Market value = Valuers of real property adopt the definition used by the
International Valuation Standards Council (IVSC)External Link: ... the
estimated amount for which an asset should exchange on the date of
valuation between a willing buyer and a willing seller in an arm's length
transaction, after proper marketing, wherein the parties had each acted
knowledgeably, prudently and without compulsion.

Tax value = percentage of its fair market value

Capital value = improved capital value or unimproved capital value.
Improved capital value is value of both the land and buildings or
improvements of land. Unimproved land will be only values of land only.

4. Please mention the public registry datasets

(e.g. cadastre, land registry, building | there are four basic registers of real properties -
registry) which are used in valuation
procedures, and their mutual functions? 1) the Cadastral register

2) the Land register (Land Book)

3) the Building and Dwelling Register

4) the Property Valuation register

5. Which methods are applied for collecting
market data needed for valuation?

The valuation of real property is determined according to professionally
accepted mass appraisal techniques, including but not limited to the
following: (1) comparing sales of properties with known or recognized
values, taking into account location, zoning, and current functional use
(also known as the sales comparison approach); (2) the income approach;
and (3) the cost approach.

The sales statistics are published by Internet pages (www.skat.dk) since
2004 twice a year (formerly was published a 100-page book two times a
year as well). The purpose is to inform the public and the Regional Tax
Office (before valuation committees) about the trends in property prices.
Only open market sales are included. The statistical tables will show the
number of open market sales, the average property value, the average
sales price and the average difference between the sales price and the
property value

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales

there are four basic registers of real properties -

statistics) valuation procedures? If yes, | 5) the Cadastral register

please give the name of database, indicate | 6) the Land register (Land Book)
responsible authority, and describe its | 7) the Building and Dwelling Register
content. 8) the Property Valuation register

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

IPD Denmark Annual Property database profile is giving valuation
information, however valuation results are on internet since 1999.
However the reports with valuation information is regularly published.
For example the IPD Denmark Annual Property Index employs only fully
revalued assets from that database.

8. How frequently are general revaluations
made?

A general valuation of all properties in Denmark was previously carried
out every four years. In the years in between the general valuations the
valuations were updated using factors reflecting the price index
development. By 1st January 1996 the 20th general valuation in Denmark
took place. Since 1998 annual valuations have been introduced to replace
the 4-year valuation system. years period 1903 - 80 every 4 years 1981 -
97 every 4 years indexation in other years 1998 - 2002 every year 2003 -
every 2 years indexation in other years dwellings one year business and
agric. next year
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9. Is there a system of indexation affecting
property value between regular
revaluations?

In the years in between the general valuations the valuations were
updated using factors reflecting the price index development

10. Do taxpayers have a right to appeal
against the appraised values? If yes, please
indicate how disputes are resolved

appeals can be made with a deadline: 3 months after notification Levels of
appeals 7 Regional appeal boards National Tax Appeal Board Court system
- only legal questions. Valuation authority makes informal processing of
appeals ( Refundable fee for appeals to National Tax Appeal Board Costs
of advisor refunded if appeal is successful

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in DENMARK

Questions

Responses

1. Do you have a (computer aided) mass
appraisal system in your country? If yes,
please indicate also responsible authorities.

The Property Value System, which was introduced in 1981 as well as the
LVS, is similar to the systems called Computer Assisted Mass Appraisal
(CAMA) in the USA. Based on statistical analyses of the declares sales
prices they estimate models that are used to calculate property values.

2.Is there any other use of the mass appraisal
system than property taxation?

yes for market indices and understanding the trends in the market prices.

3. Which CAD/GIS/CAMA (Computer-aided
design / Geographic information system /
Computer Assisted Mass Appraisal) software
packages are used in mass appraisal?

CAD/GIS/CAMA all three are used. From 2005 first use of GIS.

4. Which geographical or spatial datasets are
used in mass appraisal? Please describe the
source of these datasets.

The building and dwelling register
Kommune data

Real property data system
Planning Register

Personal Data Register

Land Register

Properties are assessed mainly through use of sales data, but combined
with the income approach for property types being rented with infrequent
sales, and the cost approach is used for the remaining types of properties

5. Which geographic or spatial analysis
methods (e.g. visibility analysis, proximity
analysis) are applied in mass appraisal?

visibility and proximity both are used in the analysis

6. Is three-dimensional (3D) data used in
mass appraisal? Please describe source of 3D
data (e.g. floor plans). Does Valuation objects
include condominium, strata title, freehold
flats or other 3D units.

3D situations involve the right of superficies or the use of easements.
These rights can be spatially defined in titles or deeds by means of plans
and cross sections, and in some countries also in 2D on the cadastral
map (e.g. Australia, Denmark). However, no cadastral registration has
been found that is able to reflect the third dimension of rights as part of
the cadastral geographical data set and hence mass appraisal. If it
include condominium , they are recorded in land registry and property
value system. The property value system is used for one two three family
houses, freehold flats and summer houses - that is 75% of the properties.

Danish cadastre does not contain any information on 3D situations:
information on different types of land use on one parcel cannot be
maintained: only the main use of a parcel is maintained; ¢ information on
rights and subjects of rights on parcels is not maintained, with the
exception of public restrictions (protected forest areas, dune protection
zones, coast protection zones, polluted land parcels);  the existence of an
apartment cannot be known from the cadastral registration.

7. Is there any relationship between the
CAMA system and other public registers (e.g.
cadastre, land registry, building registry, ...)?

Yes, CAMA is linked to

Planning Register Personal Data Register Land Register, Cadastre
Register.

Advanced computer-assisted mass appraisal (CAMA) and tax
administration systems, linked with computerized cadastral system, and
Building and Dwelling system (BBR), used for identification of comparable
sales

8. Please describe the statistical models (e.g.
additive, multiplicative) applied in mass
appraisal according to type or functions of
properties?

In Denmark, modeling is one of the central government’s valuation
approaches. They have amassed a database of sales transactions complete
with property characteristics dating back to the 1960s. Their multiple
regression-based system, which mirrors that of American CAMA systems,
has been in place since 1981, and is used to value roughly 75% of all
properties.
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9. Please indicate statistical analysis methods
(e.g. multiple regression analysis, artificial
neural network) applied in mass appraisal?

Their multiple regression-based system, which mirrors that of American
CAMA systems, has been in place since 1981, and is used to value roughly
75% of all properties.

10. Which land use characteristics (e.g. land
use zones) are used as variables in mass
appraisal models? Please describe the
source(s) of these characteristics.

The land value system is applied for all properties. Each valuation circle is
divided into “land value district” with different permitted land use. The
information about permitted land use is transferred to the land value
system from the plan register .

cbd and non cbd area, rural, urban, agricultural etc

11. Which environmental and locational
characteristics (e.g. location nuisance,
distance to points of interest / POlIs,
environmental risks) are used as variables in
mass appraisal models? Please describe the
source(s) of these characteristics.

nearness to the river, traffic connection / infrastructure parking space
parks and green areas age of building within a district shopping centers
markets retails traffic noise

and pollution playgrounds cultural,entertainment and sport points
prestige planned future development distance from cbd etc

12. Which building or improvement
characteristics (e.g. number of unit,
construction type and material) are used as
variables in mass appraisal models? Please
describe  the  source(s) of these
characteristics.

Identification (plot number) Location Land description (area, permitted
use) Building description (area, age, materials, quality) Taxpayer (not
essential)

13. Does valuation legislation prescribe an
investigation into the general quality or
performance analysis (e.g. ‘ratio study’) of
the mass appraisal system? If yes, please
describe the indicators used in the
performance analysis.

In the years in between the general valuations the valuations were
updated using factors reflecting the price index development. Some
indicators are - location factor, ground floor, top floor, elevator, selling
price, appraised value

14. Please indicate whether single property
appraisal is applied for improving accuracy
of mass appraisal estimations.

Reassessment is performed every second year for half the property stock.
In between: indexation based on sales data monitoring, and ongoing
maintenance of the database of property attributes

Section C. Questions for single property valuation procedures in DENMARK

Questions

Responses

1. Which valuation methods are used for
single property appraisal for property
taxation? Please relate valuation methods
with the type of valuation objects (e.g. sales
comparison approach for unimproved
parcels).

Valuation models to the individual properties are developed centrally, but
applied by the municipalities

Valuation registration, also maintained by municipalities, to record
valuation on single properties, which may themselves be units in the
building and dwelling registration. The valuation registration assists
authorities in calculating and collecting property taxes. The Ministry of
Economic and Business Affairs is responsible for both the building and
dwelling registration and the valuation registration.

2. Which geographical or spatial datasets
are used for single property appraisal?
Please describe the source(s) of these
datasets.

Properties are assessed mainly through use of sales data, but combined with
the income approach for property types being rented with infrequent sales,
and the cost approach is used for the remaining types of properties.

The geographic and spatial datasets in denmark are for example related to
Logical Data Model for the Property Domain which are model-based
infrastructures providing greater transparency for developers and users,
however they have no or very little knowledge of spatial data. So for
development of property data infrastructure for valuation, develop skills in
Spatial Data Infrastructures (note: www.joinup.eu)like in

EU also in public administration (e.g. via EIPA.eu)

3. Which legal property characteristics (e.g.
property rights) are taken into account for
single property appraisal? Please describe
also the source of these characteristics.

one family detached houses
one family terrace houses
%; family family houses
summer houses

freehold flat in blocks
other freehold flats

farm houses

4. Which land use characteristics (e.g. land
use zones) are taken into account for single
property appraisal? Please describe also
the source(s) of these characteristics.

cbd and non cbd area
rural, urban, agricultural etc

5. Which environmental and locational
characteristics (e.g. location nuisance,
distance to POls, environmental risks) are
taken into account for single property
appraisal? Please describe the source(s) of
these characteristics

nearness to the river, traffic connection / infrastructure parking space parks
and green areas age of building within a district shopping centers markets
retails traffic noise and pollution playgrounds cultural,
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6. Which building or improvement
characteristics (e.g. number of unit,
construction type and material) are taken
into account for single property appraisal?
Please describe the source(s) of these
characteristics.

Identification (plot number) Location Land description (area, permitted
use) Building description (area, age, materials, quality) Taxpayer (not
essential). Disregard factors like baths, patio , thatched roofs etc

7. If there is a special valuation database,
please indicate which sales comparison
method related data (e.g. comparable
property identifiers, monetary adjustment
for time, physical differences) are kept in
this database

Sales and valuation register (SVUR)
Building and dwelling register

8. If there is a special valuation database,
please indicate which cost method related
data (e.g. type and source of cost price,
chronological age, depreciations) are kept
in this database.

planning register

9. If there is a special valuation database,
please indicate which income valuation
method related (e.g. gross income, net
income, capitalization rate, discount rate)
are kept in this database.

Municipality property data system (ESR)

9_Class Diagram _E laboration of market imformation = Mass Valuation )

1) Land Value Sytem (LVS) - GIS for Land Tax

Sale and Valuation 7
Register (SVUR) Syintenace >
reported prices
Planning Register
chicl, == interface ==
-land value districtint land use
+different areas for use():.void

Munici Iity—P erty =< interface =»
nicipal rop: 2
Data (ESR) updated comrection

factors

-one family houses modelint
-block of fiats modelint
-agricuttural model: int

-industrial or public use modelint

+estimation of value(x void
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Results: Land value of each area

IRegional Tax office

11} Property Value Sytem (P VS)
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Section D. Information concerning respondent(s)

Questions Z.A have been | Respondent

answered by

1. Name Manohar Velpuri

2. Affiliation / position FIG commission 9, Vice chair

3. Country Denmark

4. E-mail manohar.velpuri@gmail.com

5. Comments Sources :
1) Modelling real estate taxation and valuation - The case of Denmark
2) Development of Danish Valuation System by Anders Muller and Maria Ramirez
Hjortenberg
Property Valuation in Copenhagen
Ministry of Taxation, Denmark
3) Description of Danish property Valuation and Tax system - Draft 3 (published on
12/9/2016)
4) Effective and sustainable systems for valuing property for taxation : a comparison
Richard Almy, Gloudemans, Jacobs &amp; Denne, United States

Questions X.Y have been | Respondent

answered by

1. Name Erik Stubkjaer

2. Affiliation / position

Emeritus Associate Professor The Faculty of Engineering and Science Department of
Development and Planning

3. Country

Denmark

4. E-mail

est@plan.aau.dk

5. Comments

Q B14- difficult to understand , instead replace it with “Does valuation legislation
prescribe an investigation into the general quality of the mass appraisal system?”

Q C1 -Not all single property valuations are performed by authorities. The large
majority are being performed by valuers/ estate agents in the context of real property
sale.
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10- Ekvator

Section A. General questions for property valuation systems in ECUADOR

Questions Responses

1. Please indicate the organizations responsible for valuation of | Gobierno Auténomo Descentralizado Municipal
properties for property taxation purposes through name in | Local Government

national language and English translation.
2. What are the types of objects of valuation for property | Land, building
taxation (e.g. unimproved parcel, building)? Name and date of
the ordinance to be listed.

3. Please mention value type (e.g. market value, tax value, capital | Market value
value) used by the responsible organization for property
taxation?

4. Please mention the public registry datasets (e.g. cadastre,land | Cadastre
registry, building registry) which are used in valuation
procedures, and their mutual functions?

5. Which methods are applied for collecting market data needed | Since January of 2017, Notaries, property registrars,
for valuation? entities of the financial system and any other public or
private entity that deals with the public information
about the real estate will send, on a monthly basis, to
the cadastre office of the local governments, the
complete registration of the total or partial of real
states transfers. (Organic Law to avoid speculation on
the value of lands)

6. Is there any special valuation database for storing datasets
used in (e.g. property characteristics) or produced with (e.g.
sales statistics) valuation procedures? If yes, please give the
name of database, indicate responsible authority, and describe
its content.

7. 1s there a web-based dissemination of valuation information? | No
If yes, please indicate which data (e.g. sales statistics) is open to
the public.

8. How frequently are general revaluations made? Every two years (according to COOTAD
9. Is there a system of indexation affecting property value | No

between regular revaluations?
10. Do taxpayers have a right to appeal against the appraised | Yes, it's an administrative procedure
values? If yes, please indicate how disputes are resolved

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in ECUADOR focus in Loja Municipality
Questions Responses
1. Do you have a (computer aided) mass appraisal system in your country? If yes, please | No

indicate also responsible authorities.
2. Is there any other use of the mass appraisal system than property taxation? No
3. Which CAD/GIS/CAMA (Computer-aided design / Geographic information system / | --
Computer Assisted Mass Appraisal) software packages are used in mass appraisal?
4. Which geographical or spatial datasets are used in mass appraisal? Please describe | Cadastral data base
the source of these datasets.
5. Which geographic or spatial analysis methods (e.g. visibility analysis, proximity | No
analysis) are applied in mass appraisal?
6. Is three-dimensional (3D) data used in mass appraisal? Please describe source of 3D | No
data (e.g. floor plans). Does Valuation objects include condominium, strata title,
freehold flats or other 3D units.

7. Is there any relationship between the CAMA system and other public registers (e.g. | No
cadastre, land registry, building registry, ...)?
8. Please describe the statistical models (e.g. additive, multiplicative) applied in mass | Additive
appraisal according to type or functions of properties?
9. Please indicate statistical analysis methods (e.g. multiple regression analysis, | --
artificial neural network) applied in mass appraisal?
10. Which land use characteristics (e.g. land use zones) are used as variables in mass | Land attitude, city zoning
appraisal models? Please describe the source(s) of these characteristics.
11. Which environmental and locational characteristics (e.g. location nuisance, distance | Proximity (distance) to
to points of interest / POIs, environmental risks) are used as variables in mass appraisal | economic center

models? Please describe the source(s) of these characteristics.
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source(s) of these characteristics.

12. Which building or improvement characteristics (e.g. number of unit, construction
type and material) are used as variables in mass appraisal models? Please describe the

Building  types, functional
characteristics, data of the
building, age, state, covered
areas, bathrooms, amenities.

describe the indicators used in the performance analysis.

13. Does valuation legislation prescribe an investigation into the general quality or | No
performance analysis (e.g. ‘ratio study’) of the mass appraisal system? If yes, please

of mass appraisal estimations.

14. Please indicate whether single property appraisal is applied for improving accuracy

None.

Section C. Questions for single property valuation procedures in ECUADOR focus in Loja Municipality

Questions

Responses

1. Which valuation methods are used for single property appraisal for
property taxation? Please relate valuation methods with the type of
valuation objects (e.g. sales comparison approach for unimproved
parcels).

The comparative market value, the capitalization
of income and the replacement cost depreciated
are used.

2. Which geographical or spatial datasets are used for single property
appraisal? Please describe the source(s) of these datasets.

Relative location, land use planning, services,
infrastructure. The source is mainly the local
government.

3. Which legal property characteristics (e.g. property rights) are taken
into account for single property appraisal? Please describe also the
source of these characteristics.

Ownership information

4. Which land use characteristics (e.g. land use zones) are taken into
account for single property appraisal? Please describe also the
source(s) of these characteristics.

Land use zones, source Local Government

5. Which environmental and locational characteristics (e.g. location
nuisance, distance to POIs, environmental risks) are taken into
account for single property appraisal? Please describe the source(s) of
these characteristics

6. Which building or improvement characteristics (e.g. number of unit,
construction type and material) are taken into account for single
property appraisal? Please describe the source(s) of these
characteristics.

Number of rooms, materials, bathrooms, age,
covered and semi-covered areas, floors,
amenities, etc. The sources are the cadastral
database of local governments

7. If there is a special valuation database, please indicate which sales
comparison method related data (e.g. comparable property identifiers,
monetary adjustment for time, physical differences) are kept in this
database

There is not a single database.

8. If there is a special valuation database, please indicate which cost
method related data (e.g. type and source of cost price, chronological
age, depreciations) are kept in this database.

There is not a single database.

9.If there is a special valuation database, please indicate which income
valuation method related (e.g. gross income, net income, capitalization
rate, discount rate) are kept in this database.

There is not a single database.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Fabidn Reyes Bueno

2. Affiliation / position Universidad Técnica Particular de Loja
3. Country Ecuador

4. E-mail frreyes@utpl.edu.ec

5. Comments
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11- Yunanistan

Section A. General questions for property valuation systems in GREECE

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties
for property taxation purposes
through name in national language
and English translation.

Ministry of Finance of the Hellenic Republic (the Ministry has adopted a system
for mass valuation in 1982, by the
Law 1249/1982)

2. What are the types of objects of
valuation for property taxation (e.g.
unimproved parcel, building)? Name
and date of the ordinance to be listed.

Undeveloped land parcel, building, and individual units/apartments inside a
building
Law 1249/1982

3. Please mention value type (e.g.
market value, tax value, capital value)
used by the responsible organization
for property taxation?

Tax values as these are defined by the Ministry of Finance. The Ministry defines
the “initial” tax value for each zone and then there are standardized forms with
more detailed parameters that help the owners to calculate the tax value of their
property according to those parameters and coefficients. e.g., age, size, type of
construction material, floor, etc.

4. Please mention the public registry
datasets (e.g. cadastre, land registry,
building registry) which are used in
valuation procedures, and their
mutual functions?

5. Which methods are applied for
collecting market data needed for
valuation?

Tax offices used to collect some data through the comparative sales data method.
Nobody knows how the Ministry defines the “initial” value for each zone. There
is NO access to that information. The Ministry has its own political criteria for
the definition of the “initial” tax value for all tax zones.

6. Is there any special valuation
database for storing datasets used in
(e.g. property characteristics) or
produced with (e.g. sales statistics)
valuation procedures? If yes, please
give the name of database, indicate
responsible authority, and describe its
content.

The database of the Ministry of Finance named TAXIS system. The information is
collected by self-

declarations that all legal entities and individuals are obliged to submit together
with their annual income declaration. It includes info about real properties and
their tax value as this is calculated by the property owners according to the
standardized forms provided by the Ministry of Finance.

7. Is there a web-based dissemination
of valuation information? If yes, please

The Bank of Greece since 2008 keeps regular records with the assessed values of
the properties (as assessed by all banks) and the Hellenic Statistical Service

revaluations made?

indicate which data (e.g. sales | keeps records with information about the rent prices, number of sales, statistics
statistics) is open to the public. on construction activity, construction costs, etc.
8. How frequently are general | Notregularly

The system was initiated in 1982, and revised in 2001, 2006, 2007, 2016.

In 1988 it was decided that the system would be revised every two years but
this project has not been realized (there is no information available about a
revision between 1988-2001, maybe it happened in 1993)

Prices were then revised in 2001, 2006, and again in 2007 and was based on a
market value research effectuated in 2005.

According to the findings of our research there was a significant discrepancy
between market prices and tax values.

As a consequence of this the gradual increase of tax values in 2006 and 2007
was decided. Tax values remained as such until 2016, when the most recent
revision happened.

Since 2000, the mass valuation tax system is also applicable for the assessment
of land parcels in the rural, unplanned areas.

The system covers the entire Greek territory and its calculation base is the initial
tax value, which is defined as the value per square meter of non-irrigated
agricultural land with annual crops, not facing a national, provincial nor
municipal road, and is located at a distance greater than 800 meters from the sea.
For any other cases this initial tax value is modified accordingly.

9. Is there a system of indexation
affecting property value between
regular revaluations?

No. The economic crisis started in 2007. Since then the tax values were kept the
same despite the fact that market values were dramatically decreased. In 2016
the Ministry changed the tax values but again based on political criteria and not
on the market values. No revaluation of properties happened.

10. Do taxpayers have a right to appeal
against the appraised values? If yes,
please indicate how disputes are
resolved

Yes, but through court appeals which are time and cost consuming. Several
thousands of appeals are recorded in 2016 though. Disputes follow a judicial
procedure.
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Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in GREECE

Questions Responses

1. Do you have a (computer aided) mass appraisal system in | Not in the Ministry of Finance, to be used for taxation
your country? If yes, please indicate also responsible | purposes.

authorities. PROPINDEX software is a mass appraisal system used by
the banking sector. (Propindex company was formed by
the banks to provide a mass appraisal system only for
retail mortgaged properties.)

2. Is there any other use of the mass appraisal system than | Yes, tax values are taken into account in cases of land
property taxation? expropriations, and are used to estimate the
compensation as initial values, but since tax values differ
significantly from market values they do not have much
usability. The final compensation for expropriation is
always defined by the court for each property
individually.

3. Which CAD/GIS/CAMA (Computer-aided design / | NONE for taxation

Geographic information system / Computer Assisted Mass
Appraisal) software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass | NONE
appraisal? Please describe the source of these datasets.
5. Which geographic or spatial analysis methods (e.g. visibility | Banks use proximity analysis
analysis, proximity analysis) are applied in mass appraisal?
6. Is three-dimensional (3D) data used in mass appraisal? | Yes. Everything is standardized in forms and each
Please describe source of 3D data (e.g. floor plans). Does | parameter (e.g., floor) has a coefficient. The “initial” tax
Valuation objects include condominium, strata title, freehold | value is multiplied by those coefficients, in order to
flats or other 3D units. calculate the final tax value for each property.

7. Is there any relationship between the CAMA system and | -

other public registers (e.g. cadastre, land registry, building
registry, ..J)?

8. Please describe the statistical models (e.g. additive, | Multiplicative system used only by the Banks
multiplicative) applied in mass appraisal according to type or
functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple | Multiple Regression Analysis used only by the Banks
regression analysis, artificial neural network) applied in mass
appraisal?

10. Which land use characteristics (e.g. land use zones) are | Urban planned areas, unplanned areas, forests,
used as variables in mass appraisal models? Please describe | agricultural land (irrigated/non- irrigated), coastal zone,
the source(s) of these characteristics. archaeological sites, pastures, etc.

11. Which environmental and locational characteristics (e.g. | Distance from the sea, the location of property from the
location nuisance, distance to points of interest / POIs, | basic road network and if the property is within a forest.
environmental risks) are used as variables in mass appraisal | Source is mainly the declaration of the property owner
models? Please describe the source(s) of these characteristics. | (for the unplanned areas). For the planned areas the
zones are defined by the Ministry

12. Which building or improvement characteristics (e.g. | Zone basic value, Floor, construction material, central
number of unit, construction type and material) are used as | heating, elevator, age, if the facade of the parcel faces
variables in mass appraisal models? Please describe the | more than one roads, etc. And other special conditions
source(s) of these characteristics. such as if the building is damaged by earthquake, if the
property is under expropriation, etc.

13. Does valuation legislation prescribe an investigation into | no

the general quality or performance analysis (e.g. ‘ratio study’)
of the mass appraisal system? If yes, please describe the
indicators used in the performance analysis.

14. Please indicate whether single property appraisal is | no
applied for improving accuracy of mass appraisal estimations.

Section C. Questions for single property valuation procedures in GREECE

Questions Responses

1. Which valuation methods are used for single property | No single property appraisal is used for property
appraisal for property taxation? Please relate valuation | taxation. Single appraisals are made for individual
methods with the type of valuation objects (e.g. sales | purposes privately. E.g., investment, transaction, conflicts,
comparison approach for unimproved parcels). court cases, etc.

2. Which geographical or spatial datasets are used for single | none

property appraisal? Please describe the source(s) of these
datasets.
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3. Which legal property characteristics (e.g. property rights)
are taken into account for single property appraisal? Please
describe also the source of these characteristics.

Ownership, co-ownership, construction permit, any
illegalities in construction, severe land use restrictions by
the state, etc. Such info is derived from the relevant
agencies

4. Which land use characteristics (e.g. land use zones) are
taken into account for single property appraisal? Please
describe also the source(s) of these characteristics.

Archaeological, forest, coastal zone, city plan, or any other
important restriction. Sources: relevant state agencies.

5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POls, environmental risks)
are taken into account for single property appraisal? Please
describe the source(s) of these characteristics

Anything that may influence the value of the real estate
(access to transport network, schools, hospitals, other
services, protected areas, natural resorts, parks, expensive
or important neighborhoods, brownfield areas, dilapidated
areas, etc)

Sources: On-site inspections,
sources, research, etc.

state agencies, private

6. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are taken
into account for single property appraisal? Please describe
the source(s) of these characteristics.

Size, floor, faces to a road/square/park, number of units,
central heating, individual heating, elevator, management,
construction condition, material, age, construction
regulations/code, special architectural characteristics/
recent renovation, view, energy efficiency improvements,
permits, etc.

Sources: on site visit, owner, manager of the building, local
authorities, etc.

7. If there is a special valuation database, please indicate
which sales comparison method related data (e.g.
comparable property identifiers, monetary adjustment for
time, physical differences) are kept in this database

For the system of the banking sector, comparable data
about real transaction prices are derived either from real
estate agencies or notaries; comparable identifiers and
monetary adjustment for time, are also recorded.

8. If there is a special valuation database, please indicate
which cost method related data (e.g. type and source of cost
price, chronological age, depreciations) are kept in this
database.

For the Bank system all related data are recorded e.g,
construction costs, depreciations, rents, transaction data,
etc

9. If there is a special valuation database, please indicate
which income valuation method related (e.g. gross income,
net income, capitalization rate, discount rate) are kept in
this database.

All recognized by international valuation standards and
methodologies such as gross income, net income,
capitalization rate, DRC, etc. are used depending on the type
of property.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Potsiou Chryssy

2. Affiliation / position Academic Professor NTUA
3. Country Greece

4. E-mail chryssy.potsiou@gmail.com

5. Comments

In collaboration with Greek appraisers
1. Vassilis Konistis, vkonistis@gmail.com
2. Maria Filippakopoulou maria.filippakopoulou@gmail.com
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12- Hindistan

Section A. General questions for property valuation systems in INDIA

for valuation of properties
for  property  taxation
purposes through name in
national language and
English translation.

Questions Responses
1. Please indicate the | Land is a state list topic in india. So every state government has its local bodies for
organizations responsible | collecting taxes.

Market value is defined by the inspector general of stamps and duties. So taxes are
collected by the corresponding local governments

Ex: Andhra pradesh is the ranked as No 1 amongst states of india in ease of doing business
as per the World bank report. Property tax is collected by the commissioner of the revenue
department / director of Municipal administration.The Revenue section of the
ULB/Municipal body is responsible for administration of property taxation for that
respective ULB. http://cdma.ap.gov.in/en/property-tax

2. What are the types of
objects of valuation for
property taxation (e.g
unimproved parcel,
building)? Name and date of
the ordinance to be listed.

Rentals of similar or comparable properties in the vicinity; the size of the property; location
of the property; the condition of the property; and other relevant physical attributes.

The property characteristics, location, construction cost, rent, sale price etc. are factors,
which contributed to the valuation.

Plinth area, zonal location of the property, Residential/Non-residential status, age of the
property, type of construction and other parameters applicable to specific situations

3. Please mention value type
(e.g. market value, tax value,
capital value) used by the
responsible  organization
for property taxation?

There are two basic forms of property taxation: the property tax may be levied on the
annual or rental value of the property. and the capital value of land and improvements. The
annual or rental value system is the property assessment according to some estimate of
rental or net rent, whereas the capital value system is based on market price

Property value can be denominated in two ways: either on the basis of the rent of the
property would be expected to yield (its annual rental value or ARV) or according to its
expected sales price (termed capital or market value).

Property tax is assessed for each property located in the limits of the ULB based on the
Annual Rental Value and the Taxation rate. The Annual Rental Value of a property is
calculated based on parameters like Plinth area, zonal location of the property,
Residential/Non-residential status, age of the property, type of construction and other
parameters applicable to specific situations. The Town planning section of the ULB
provides all the details of the property with reference to its physical status and
modifications.

4. Please mention the public
registry  datasets (e.g
cadastre, land registry,
building registry) which are
used in valuation
procedures, and their
mutual functions?

In the property registers information is gathered from the self declaration of property
owners and also from field data collection by Tax Inspectors and Bill Collectors of revenue
department. During the general assessment in 1999s, selfdeclared data were used for
valuation purposes other than field data were collected from spot verification for valuation.
Property and Vacant Land Tax Information System (PTIS) is a webbased software module
that helps municipal corporations manage property and vacant land taxation, efficiently
and effectively. The system brings in accountability and transparency in the decision
making process of the revenue department of a municipal corporation. It provides
comprehensive information about a property such as: Property details Property tax
estimate Mutation of property Payments against the property Demand collection &
balance (DCB) of the property

5. Which methods are
applied for  collecting
market data needed for
valuation?

Ex: GHMC (greater hyderabad municipal corporation) extracting data from the official's
documents and other sources. Total 450 properties data has been collected from the
property tax registers of GHMC, which are in the time period from 1999 to 2009.

Primary data collection: The primary data is collected from the officials and property
owners through meetings and interviews. These interviews and meetings were conducted
using selected questionnaires to collect information about the present valuation system, its
merits and demerits, problems, and user needs with regards to valuation of property.

Secondary Data collection : The secondary data about property were collected from
property registers of Revenue Department of GHMC, which were gathered from self
declaration and field data collection.

6. Is there any special
valuation database for
storing datasets used in (e.g.
property characteristics) or
produced with (e.g. sales
statistics) valuation
procedures? If yes, please
give the name of database,
indicate responsible
authority, and describe its
content.

Yes, Housing development board has the database.

In the property registers of the following information are recorded; holding number,
Owners name, road / muhalla name, ward number, ward name, property type, nature of
construction, condition of building, number of room, number of bathroom, total floor area
(in sqft), number of storey, date of valuation, annual rental value (in INR). All these
information were collected during field work.

Property and Vacant Land Tax Information System (PTIS) is a webbased software module
that helps municipal corporations manage property and vacant land taxation, efficiently
and effectively. The system brings in accountability and transparency in the decision
making process of the revenue department of a municipal corporation. It provides
comprehensive information about a property such as: Property details Property tax
estimate Mutation of property Payments against the property Demand collection &
balance (DCB) of the property
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7. Is there a web-based
dissemination of valuation
information? If yes, please
indicate which data (e.g
sales statistics) is open to
the public.

yes, The Government of India has decided to implement the Centrally-Sponsored scheme
in the shape of the National Land Records Modernization Programme (NLRMP) by merging
two existing Centrally-Sponsored Schemes of Computerization of Land Records (CLR) and
Strengthening of Revenue Administration and Updating of Land Records (SRA&ULR) in the
Department of Land Resources (DoLR), Ministry of Rural Development. The integrated
programme would modernize management of land records, minimize scope of

land/property disputes, enhance transparency in the land records maintenance system,
and facilitate moving eventually towards guaranteed conclusive titles to immovable
properties in the country.

8. How frequently are
general revaluations made? | Under the revaluation model, the valuation of assets is continually reviewed to reflect the

fair market value as far as possible.
Frequency is dependent on the burden for the exchequer.

Ex : The move is expected to fetch an additional revenue of Rs 1,000 crore annually to the
cash-starved exchequer. The Andhra pradesh government, in fact, had increased the
market rate of land across the state by about 30 per cent in August last year. This added
about Rs 1,200 crore to the coffers.

There is a system and is defined based on the need for the exchequer. It is usually decided
by the Commissioner of Revenue administration.

9. Is there a system of
indexation affecting
property value between
regular revaluations?

10. Do taxpayers have a
right to appeal against the
appraised values? If yes,
please indicate how
disputes are resolved

A grievance mechanism can be submitted online.
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Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in INDIA

Questions Responses
1. Do you have a (computer aided) mass appraisal | Yes
system in your country? If yes, please indicate also

responsible authorities.

2. Is there any other use of the mass appraisal system | Yes

than property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted
Mass Appraisal) software packages are used in mass
appraisal?

Comparable sales analysis in which the system selects
comparables closest to the subject obviating the necessity of an
appraiser having to search through sales data to find
comparables and adjust them for comparability GIS has become
an important and useful tool with multiple regression analysis
to develop the valuation model
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4. Which geographical or spatial datasets are used in
mass appraisal? Please describe the source of these
datasets.

Ex: Esri’s ARCGIS tool is used for mass appraisals.

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in
mass appraisal?

a hedonic price model is used to estimate housing price. The
variables adopted include floor area of the housing unit, floor
level of the housing unit, age, distance from central business
district and distance from the mass rapid transit station.

6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g. floor
plans). Does Valuation objects include condominium,
strata title, freehold flats or other 3D units.

Yes, the floor plans are already being used in some of the states
for example in Andhra pradesh. they are coupled with Indian
Land Consolidation: Mass Appraisals of Indian Lands from the
US inspector General - office of the interior.

7. Is there any relationship between the CAMA system
and other public registers (e.g. cadastre, land registry,
building registry, ...)?

Yes cama system links with GIS based systems and these are
linked to land registry and varies from state to state.

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to
type or functions of properties?

Multiplicative model are being used with mass appraisal.

9. Please indicate statistical analysis methods (e.g.
multiple regression analysis, artificial neural network)
applied in mass appraisal?

The Additive Multiple Regression Model (AMRA) has been
developed and used. The objective of AMRM, as applied to mass
appraisal, is to model the relationship between property
characteristics (independent variables) to property value
(dependent variable), so that the latter can be estimated from
the former

10. Which land use characteristics (e.g. land use zones)
are used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

cbd and non cbd area

11. Which environmental and locational characteristics
(e.g. location nuisance, distance to points of interest /
POIs, environmental risks) are used as variables in
mass appraisal models? Please describe the source(s) of
these characteristics.

nearness to the river, traffic connection / infrastructure parking
space parks and green areas age of building within a district
shopping centers markets retails traffic noise and pollution
playgrounds cultural,entertainment and sport points prestige
planned future development distance from cbd, distance from
the mrt etc

12. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are
used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

Identification (plot number) Location Land description (area,
permitted use) Building description (area, age, materials,
quality) Taxpayer (not essential)

13. Does valuation legislation prescribe an
investigation into the general quality or performance
analysis (e.g. ‘ratio study’) of the mass appraisal
system? If yes, please describe the indicators used in the
performance analysis.

state government’s reviews the AV of properties yearly or such
time to reflect the changes in the market rental values of
comparable properties. The AV will be amended if the latest
market rent data no longer support your existing AV.

14. Please indicate whether single property appraisal is
applied for improving accuracy of mass appraisal
estimations.

The commissioner of municipal Administration to improve
Accuracy of the AV of properties frequently to reflect the
changes in the market rental values of comparable properties.
so single property appraisal is done only when there is change
of the usage of the property and has been notified after change.

Tax Officer

Back end ArcCatalog
Assessor Shaptea :::swnth
Database
\//
Front end ArcObjects

Visual Basics Development Environment

Map objects
Output: Application Interface ArcMap
PTAS toolbar

User Interface

Fig: 1 - Block diagram illustrating the integration of Geographic Information System & Property Tax mapping
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Section C. Questions for single property valuation procedures in INDIA

into account for single property appraisal? Please describe also the
source of these characteristics.

Questions Responses

1. Which valuation methods are used for single property appraisal for | yes

property taxation? Please relate valuation methods with the type of | hedonic models with AV
valuation objects (e.g. sales comparison approach for unimproved

parcels).

2. Which geographical or spatial datasets are used for single property

appraisal? Please describe the source(s) of these datasets.

3. Which legal property characteristics (e.g. property rights) are taken | Mortgages

4. Which land use characteristics (e.g. land use zones) are taken into
account for single property appraisal? Please describe also the source(s)
of these characteristics.

cbd and non cbd area

5. Which environmental and locational characteristics (e.g. location
nuisance, distance to POIs, environmental risks) are taken into account
for single property appraisal? Please describe the source(s) of these
characteristics

Nearness to the river, traffic connection /
infrastructure parking space parks and green
areas age of building within a district shopping
centers markets retails traffic noise and
pollution playgrounds cultural

6. Which building or improvement characteristics (e.g. number of unit,
construction type and material) are taken into account for single
property appraisal? Please describe the source(s) of these
characteristics.

Identification (plot number) Location Land
description (area, permitted use) Building
description (area, age, materials, quality)

7. If there is a special valuation database, please indicate which sales

It is dependent on the local government

comparison method related data (e.g. comparable property identifiers, | capacities.
monetary adjustment for time, physical differences) are kept in this | Ex: Property and Land tax valuation system in
database govt of Andhra pradesh

8. If there is a special valuation database, please indicate which cost
method related data (e.g. type and source of cost price, chronological age,
depreciations) are kept in this database.

It is dependent on the local government
capacities.
Ex : Property and Land tax valuation system in

govt of Andhra pradesh
9. If there is a special valuation database, please indicate which income | It is dependent on the local government
valuation method related (e.g. gross income, net income, capitalization | capacities.
rate, discount rate) are kept in this database. Ex : Property and Land tax valuation system in
govt of Andhra pradesh

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Manohar Velpuri

2. Affiliation / position FIG commission 9, Vice chair
3. Country Denmark/Singapore/India
4. E-mail manohar.velpuri@gmail.com

5. Comments Sources :

1)  http://www.esri.in
2)  Web Based Land Valuation System in Infrastructure
Planning in India:
An Approach Bikram Kumar Duttaa
3)  Andhra Pradesh Municipal Asset Valuation
Methodology Manual
4)  http://cdma.ap.gov.in/sites/default/f iles/ptis.pdf
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13- Litvanya

Section A. General questions for property valuation systems in LATVIA

Questions

Responses

1. Please indicate the organizations responsible for valuation
of properties for property taxation purposes through name in
national language and English translation.

Valsts zemes dienests
The State Land Service (SLS) (governmental institution,
acts directly under guidance of Ministry of Justice )

2. What are the types of objects of valuation for property
taxation (e.g. unimproved parcel, building)? Name and date
of the ordinance to be listed.

Object of valuation: All objects in the National Real Estate
Cadastre Information System

National Real Estate Cadastre Information System - Land
(since 1998), Buildings and apartments (since 2001) ,
engineering structures (since 2010).

3. Please mention value type (e.g. market value, tax value,
capital value) used by the responsible organization for
property taxation?

Cadastral value which is based on 85% market value

4. Please mention the public registry datasets (e.g. cadastre,
land registry, building registry) which are used in valuation
procedures, and their mutual functions?

National Real Estate Cadastre Information System (text
and spatial data)

The Real Estate Market Database (dataset which is part of
Cadastre Information System)

Land Register (ownership, sales)

5. Which methods are applied for collecting market data
needed for valuation?

Data flow from Land Register (sales) to Real Estate Market
Data Information System

6. Is there any special valuation database for storing datasets
used in (e.g. property characteristics) or produced with (e.g.
sales statistics) valuation procedures? If yes, please give the
name of database, indicate responsible authority, and
describe its content.

Real Estate Market Database;

National Real Estate Cadastre Information
System includes assessed value calculation;
Special database for model calibration;

All maintained by SLS

7. Is there a web-based dissemination of valuation
information? If yes, please indicate which data (e.g. sales
statistics) is open to the public.

https://www.kadastrs.lv/# (assessed values and spatial
data); http://kadastralavertiba.lv/ (Sales statistics,
legalization and reports)

8. How frequently are general revaluations made?

Revaluation of property in accordance with the market
situation at the reference date - every two years (for all
objects in the Cadastre Information System on January
1st)

In case if any property characteristics (size, land use,
encumbrances, physical condition, new objects etc.) are
changed, assessment is recalculated. For taxation needs
value is calculated with object data on January 1st of each
taxation year.

9. Is there a system of indexation affecting property value
between regular revaluations?

No

10. Do taxpayers have a right to appeal against the appraised
values? If yes, please indicate how disputes are resolved

To appeal the appraised level before new appraisal level
comes in force;

*  www.kadastrs.lv publishes a new Project
(01.02)

*  The owners and municipalities submit
objections / suggestions (until 01.03)

®  SLS + municipality evaluate proposals

®*  The Government will adopt a new assessment
base (15.06.)

®*  Owners can correct false information - object
data

®*  Assessment comes in force (01.01.)

To appeal the characteristic data that is used in value
calculation.

Mass value and the data on objects are available on the
Internet. If the proprietor discovers that the data used
for mass appraisal does not correspond to real situation
in the nature, the proprietor obligation is to submit the
information and to correct the data in the Cadastre. This
should be accomplished by January 1st before new value
will come in to force for next taxation year.

226




Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in LATVIA

Questions

Responses

1. Do you have a (computer aided) mass appraisal
system in your country? If yes, please indicate also
responsible authorities.

Yes
The State Land Service (governmental institution, acts under direct
guidance of Ministry of Justice )

2. Is there any other use of the mass appraisal
system than property taxation?

Transfer tax (transfer of property);

Privatization;

Rents of state or municipality land;

Compulsory lease (in cases when land rent is regulated by
legislation);

Capital gain tax (in some cases)

3. Which CAD/GIS/CAMA (Computer-aided design
/ Geographic information system / Computer
Assisted Mass Appraisal) software packages are
used in mass appraisal?

Cadastre (including sale data base) is Oracle Database. For value
zones revising, market data and ratio (the ratio between assessed
value and market prices) geographical analysis SLS use GIS (Esri
products). For market data (including ratio) statistical analysis SLS
use Oracle Discoverer,SPSS (Statistical Package for the Social
Sciences) and R (The R Project for Statistical Computing).

4. Which geographical or spatial datasets are used
in mass appraisal? Please describe the source of
these datasets.

Functional zonings (from municipalities);

Available orthophoto resources (from web and Latvian Geospatial
Information Agency);

Cadastre maps (parcel,building layers) (from SLS);
Topographic maps (from SLS)

5. Which geographic or spatial analysis methods
(e.g. visibility analysis, proximity analysis) are
applied in mass appraisal?

No geographic or spatial automated analysis are applied for mass
appraisal

6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include
condominium, strata title, freehold flats or other 3D
units.

Floor data and other 3D data are used as text data but there are no
3D models applied to mass appraisal.

7. Is there any relationship between the CAMA
system and other public registers (e.g. cadastre,
land registry, building registry, ...)?

Yes, some functions of CAMA are integrated in cadaster system and
in case if any object data (which is used in valuation model) is
changed then cadastral values are recalculated immediately.

8. Please describe the statistical models (e.g.
additive, multiplicative) applied in mass appraisal
according to type or functions of properties?

Valuation models are additive and multiplicative;
In order to develop these models, other statistical methods are used:
correlation analysis, factor analysis, regression analysis

9. Please indicate statistical analysis methods (e.g.
multiple regression analysis, artificial neural
network) applied in mass appraisal?

Regression analysis;
Correlation analysis

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

Land usage (assigned by municipality)

Land cover (assigned by surveyors)

Functional zonings in order to manually generate value zones
Agricultural and forest land fertility group

(determined by the quality of land)

11. Which environmental and locational
characteristics (e.g. location nuisance, distance to
points of interest / POIs, environmental risks) are
used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

Most of characteristics are used when manually creating
homogenous value zones with different base values for mass
valuation (e.g. area for land use; encumbrances; Land cover;
environmental risks; etc.);

Main sources for these characteristics are municipalities, restricted
territory IS, surveyors, Latvian Geospatial Information Agency.

12. Which building or improvement characteristics
(e.g. number of unit, construction type and
material) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

Construction type, Area, Open space area, Basement area, Garage,
Facilities, Floors, Materials, Encumbrances, Physical condition, Age;
Main source of these data are SLS surveyors which inspect property
after owner request or when building is under construction (at the
end of construction process).

13. Does valuation legislation prescribe an
investigation into the general quality or
performance analysis (e.g. ‘ratio study’) of the mass
appraisal system? If yes, please describe the
indicators used in the performance analysis.

Legislation prescribe only average correspondence level of market
values for reference date set by Cadastre law. In any other cases
there is no legislation on quality but we use ratio study to test
valuation results.

227



14. Please indicate whether single property | Single property appraisal is not applied
appraisal is applied for improving accuracy of mass
appraisal estimations.

Section C. Questions for single property valuation procedures in LATVIA

Questions

Responses

1. Which valuation methods are used for single property appraisal for property taxation? Please relate
valuation methods with the type of valuation objects (e.g. sales comparison approach for unimproved
parcels).

2. Which geographical or spatial datasets are used for single property appraisal? Please describe the
source(s) of these datasets.

3. Which legal property characteristics (e.g. property rights) are taken into account for single property
appraisal? Please describe also the source of these characteristics.

4. Which land use characteristics (e.g. land use zones) are taken into account for single property
appraisal? Please describe also the source(s) of these characteristics.

5. Which environmental and locational characteristics (e.g. location nuisance, distance to POIs,
environmental risks) are taken into account for single property appraisal? Please describe the source(s)
of these characteristics

6. Which building or improvement characteristics (e.g. number of unit, construction type and material)
are taken into account for single property appraisal? Please describe the source(s) of these
characteristics.

7. If there is a special valuation database, please indicate which sales comparison method related data
(e.g. comparable property identifiers, monetary adjustment for time, physical differences) are kept in
this database

8. If there is a special valuation database, please indicate which cost method related data (e.g. type and
source of cost price, chronological age, depreciations) are kept in this database.

9. If there is a special valuation database, please indicate which income valuation method related (e.g.
gross income, net income, capitalization rate, discount rate) are kept in this database.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Rita Pétersone

2. Affiliation / position Deputy Director of Valuation Department
3. Country Latvia

4. E-mail <Rita.Petersone@vzd.gov.lv>

5. Comments
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14- Makedonya

Section A. General questions for property valuation systems in MACEDONIA country

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

Every municipality (onmrtuHa) in the country has it's own department for
taxation of properties that is responsible for valuation of properties for tax
purposes. The Agency for real estate cadastre (AreHuuja 3a Katactap Ha
He/BWXKHOCTH) is obliged by the law to implement a system for mass
valuation of properties and the Agency is still working on implementation
of such a system.

2. What are the types of objects of valuation
for property taxation (e.g. unimproved
parcel, building)? Name and date of the
ordinance to be listed.

Every type of immovable property comes under the law for valuation of
property taxation except :

- Property that is in state ownership, which is used by state authorities,
property owned by the municipality which is used by the authorities of the
municipality, organs of the municipalities in city of Skopje and the bodies
of the city Skopje, except property that is used by the party to physical or
legal entities - Property on the foreign diplomatic and consular
representations and the representations of international organizations, if
the property is in their ownership, under the condition of reciprocity

- Property owned by the National Bank of Republic of Macedonia -
Buildings and land that is owned by the religious communities

- Administrative premises that serve for performing the activities of the
taxpayer, except administrative buildings and administrative offices

- Property that according to the law is declared as a cultural succession
facilities for protection of land, waters and air

- Residential buildings in villages in the mountainous areas defined by the
Government of Republic of Macedonia

- Facilities of enterprises for vocational training, vocational rehabilitation
and employment of disabled citizens

- Land used for surface mining and geological survey

- Economic buildings in agriculture

- Agricultural land used for agricultural production

Law for property taxation Official Gazette of Republic of Macedonia
No. 61/2004

3. Please mention value type (e.g. market
value, tax value, capital value) used by the

The basis of the property tax represents the market value of the property.

responsible organization for property

taxation?

4. Please mention the public registry datasets

(e.g. cadastre, land registry, building | The database of property that of every municipality have.

registry) which are used in valuation
procedures, and their mutual functions?

The real estate cadastre database.

5. Which methods are applied for collecting
market data needed for valuation?

- For tax of property, the municipality use inventory of property or
inspection of the property

- For mass valuation we collect data by statements that are fulfilled by the
owner of the property if the property is part of transaction. This statement
is given in the notary office and it has verification of the signature of the
owner verified by the notary.

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales
statistics) valuation procedures? If yes,
please give the name of database, indicate
responsible authority, and describe its
content.

- The databases for valuation are created and maintained by the
municipalities. They contain the tax payer, the parcel number, cadastre
municipality, the address of the property and of the tax payer,
classification of the property, area, value and etc.

- The database for transactions of the properties is implemented and
maintained by the Agency for real estate cadastre. The database is called
Registry for pieces and lease. It contains information about 4 the prices of
the property, owner of the property, address and many additional
information about the property that are in need for implementation of the
system for mass valuation of properties.

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

There isn't any web based application that is open for public with
information about estimated value of the property. However, on the Geo
portal of the Agency of real estate cadastre there is information about the
prices and leases of the properties that have been part of transaction. On
the geo portal can be find information about the prices of the transaction,
currency, the type of property, the date of transaction, and the area of the

property.

8. How frequently are general revaluations
made?

Depends on the municipalities, but however they are very rare, and in
most of the municipality’s general revaluations is not made for more than
20 years.
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9. Is there a system of indexation affecting
property value between regular
revaluations?

There is no such a system.

10. Do taxpayers have a right to appeal
against the appraised values? If yes, please
indicate how disputes are resolved

levying of tax

They have a right to appeal against the appraised values within a period of
15 days from receiving of the decision for apprised value. The appeal is
submitted to the Minister of finance. The appeal does not suspend the

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in MACEDONIA

Questions

Responses

1. Do you have a (computer aided) mass appraisal system in your country? If yes, please indicate also
responsible authorities.

2. Is there any other use of the mass appraisal system than property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic information system / Computer
Assisted Mass Appraisal) software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass appraisal? Please describe the source of these
datasets.

5. Which geographic or spatial analysis methods (e.g. visibility analysis, proximity analysis) are applied
in mass appraisal?

6. Is three-dimensional (3D) data used in mass appraisal? Please describe source of 3D data (e.g. floor
plans). Does Valuation objects include condominium, strata title, freehold flats or other 3D units.

7. Is there any relationship between the CAMA system and other public registers (e.g. cadastre, land
registry, building registry, ...)?

8. Please describe the statistical models (e.g. additive, multiplicative) applied in mass appraisal
according to type or functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple regression analysis, artificial neural
network) applied in mass appraisal?

10. Which land use characteristics (e.g. land use zones) are used as variables in mass appraisal models?
Please describe the source(s) of these characteristics.

11. Which environmental and locational characteristics (e.g. location nuisance, distance to points of
interest / POIs, environmental risks) are used as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

12. Which building or improvement characteristics (e.g. number of unit, construction type and material)
are used as variables in mass appraisal models? Please describe the source(s) of these characteristics.

13. Does valuation legislation prescribe an investigation into the general quality or performance analysis
(e.g. ‘ratio study’) of the mass appraisal system? If yes, please describe the indicators used in the
performance analysis.

14. Please indicate whether single property appraisal is applied for improving accuracy of mass
appraisal estimations.

Section C. Questions for single property valuation procedures in MACEDONIA

Questions Responses

1. Which valuation methods are used for single property
appraisal for property taxation? Please relate valuation methods
with the type of valuation objects (e.g. sales comparison approach
for unimproved parcels).

For every type of property according to the law for
valuation that is on force in our stat is used cost-
method approach.

2. Which geographical or spatial datasets are used for single
property appraisal? Please describe the source(s) of these
datasets.

For singe property appraisal are used datasets for
macro and macro locations. This data set are set out
in the Methodology for valuation of immovable
property Official Gazette of Republic of Macedonia
No. 54/2012.

3. Which legal property characteristics (e.g. property rights) are
taken into account for single property appraisal? Please describe
also the source of these characteristics.

For single property appraisal according to the law a
only a property certificate is used. Subject of
assessment can only be property that has a property
certificate issued by the Agency of real estate

cadastre.

4. Which land use characteristics (e.g. land use zones) are taken
into account for single property appraisal? Please describe also
the source(s) of these characteristics.

For singe property appraisal are used macro zones
that are set out in the Methodology for valuation of
immovable property Official Gazette of Republic
of Macedonia No. 54/2012. The value of the zones
are set out in the Methodology, but which land is in
which zone is set out by the municipal tax authorities.

5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POIs, environmental risks) are

Micro location characteristics that are used are
determined by the valuator that inspects the property
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taken into account for single property appraisal? Please describe
the source(s) of these characteristics

on the field. The micro location characteristics that
are taken in account are :

- Supply centers: shopping malls or shops complex

- Health centers: hospitals and clinics

- Educational centers: kindergartens, primary and
secondary schools

- Communication links: bus station for public
transport, long distance bus station and train station

6. Which building or improvement characteristics (e.g. number of
unit, construction type and material) are taken into account for
single property appraisal? Please describe the source(s) of these
characteristics.

In single apprise the building characteristics that are
taken in account are :

- Type of construction

- Plant

- Lift - Floor

- Suspended ceiling

- Sanitary

- Facade joinery (windows and balcony doors)
- Door

- Facade

- Roof cover

- Isolation

- Gutters

- Year of construction

- Exclusivity

- Depreciation

7. If there is a special valuation database, please indicate which
sales comparison method related data (e.g. comparable property
identifiers, monetary adjustment for time, physical differences)
are kept in this database

There is no such a base.

8. If there is a special valuation database, please indicate which
cost method related data (e.g. type and source of cost price,
chronological age, depreciations) are kept in this database.

There is no such a base.

9. If there is a special valuation database, please indicate which
income valuation method related (e.g. gross income, net income,
capitalization rate, discount rate) are kept in this database.

There is no such a base.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Vasil Miskovski

2. Affiliation / position Head of sector for mass valuation
3. Country Macedonia

4. E-mail v.miskovski@katastatar.gov.mk
5. Comments /
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15- Hollanda

Section A. General questions for property valuation systems in The NETHERLANDS

for property taxation purposes
through name in national language
and English translation.

Questions Responses
1. Please indicate the organizations | Gemeenten
responsible for valuation of properties | Municipalities

2. What are the types of objects of
valuation for property taxation (e.g.
unimproved parcel, building)? Name
and date of the ordinance to be listed.

Real Estate (Land and
improvements/buildings together as one taxable property)

3. Please mention value type (e.g.
market value, tax value, capital value)
used by the responsible organization
for property taxation?

Market Value (but for non-marketable properties: adjusted replacement value)

4. Please mention the public registry
datasets (e.g. cadastre, land registry,
building registry) which are used in
valuation procedures, and their
mutual functions?

Cadastre (for ownership data and size of land plot)

Base register for buildings and addresses (for addressing properties and basic
objectcharacteristics)

Base register for inhabitants (for user of residential properties and addresses to
send out tax bill and assessed value)

Base register for companies (for user of non-residential properties and
addresses to send out tax bill and assessed value)

Large scale base map (for location data of property and presenting results in a
digital map to tax payer

5. Which methods are applied for
collecting market data needed for
valuation?

Sales data is available from the Cadastre (all transactions are registered with sale
price, also used for transfer tax);

Asking prices (for selling residential and non-residential properties and rents of
non-residental properties) are derived from real estate ads on the internet.
Rent prices for non-residential properties are collected for valuation by
questionnaires to owner or renter of the property.

6. Is there any special valuation
database for storing datasets used in
(e.g. property characteristics) or
produced with (e.g. sales statistics)
valuation procedures? If yes, please
give the name of database, indicate
responsible authority, and describe its
content.

Municipalities collect objectcharacteristics for valuation purposes, like type of
property, annexes of the property, quality of the property, maintenance
conditions. This registration is only available for the municipality.

The results of the valuation, the assessed value is registered in the base-register
for assessed value. This registration is available for an number of government
agencies (Basisregistratie WOZ) and is (for residential properties) partly
available for the public (WOZ-waardeloket.nl.

7. Is there a web-based dissemination
of valuation information? If yes, please

Yes. In "WOZ-waardeloket" the assessed value of residential properties can be
seen in combination with data from the baseregister of buildings (building year

revaluations made?

indicate which data (e.g. sales | and floor area) and shown in a map or arial photo.
statistics) is open to the public.
8. How frequently are general | Yearly

9. Is there a system of indexation
affecting property value between
regular revaluations?

No. There is an annual revaluation so there is no indexation needed.

10. Do taxpayers have aright to appeal
against the appraised values? If yes,
please indicate how disputes are
resolved

Yes.

First taxpayer can make a formal objection to the municipality.

Then there is the possibility of appeal at the tax court.

After that even appeal to the High Court is possible.

But municipalities try to avoid objections by inviting taxpayer to "call” when they
think the value is incorrect. An informal objections is much faster and much
cheaper than a formal objectioen.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in The NETHERLANDS

Questions Responses

1. Do you have a (computer aided) mass appraisal system | Yes

in your country? If yes, please indicate also responsible | These systems are used by municipalities.

authorities. Municipalities but these systems "on the market". In the
Netherland five companies have developed and sell these
systems especially made for the Dutch legislation.

2. Is there any other use of the mass appraisal system
than property taxation?

The formal assessed value are also used for instance for:
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-setting the maximum rent price for social housing;

-avoiding real-estate fraud by avoiding too high mortgages;
-distribute financial means from central government to
municipalities;

-setting prices for leasehold contracts.

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted
Mass Appraisal) software packages are used in mass
appraisal?

The CAMA systems are developed for the Dutch legislation.
GIS systems are used for viewing properties (using different
types of photo's) and analyzing object characteristics

GIS systems are not directly using for calculating values (for
instance distance to services like schools.

4. Which geographical or spatial datasets are used in
mass appraisal? Please describe the source of these
datasets.

The large scale base map of the Netherlands in combination
with arial photo's, Streetview pictures (Cyclomedia). which
are available for the whole country

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in mass
appraisal?

Only visual inspection of the property and checks on
consistency of data (e.g. varying building years within a
street).

Further a check on the completeness of data (are all
properties valued)

6. Is three-dimensional (3D) data used in mass appraisal?
Please describe source of 3D data (e.g. floor plans). Does
Valuation objects include condominium, strata title,
freehold flats or other 3D units.

Only in some pilot projects.

The 3D use is mostly derived from large scale base map in
combination with height information and sometimes
combined with picture information.

7. Is there any relationship between the CAMA system
and other public registers (e.g. cadastre, land registry,
building registry, ...)?

Municipalities use the other public registers to complete there
registration for valuation purposes. Besides the data from
public registers municipalities have to collect a lot of data
themselves.

The results of the appraisal, the assessed values are shown in
the WOZ-waardeloket in combination with data in the base
register of buildings.

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to
type or functions of properties?

For residential properties valuation models are based on sales
comparison. Most systems in the Netherlands use clustering
as main methodology, while some systems use linear
regression (MRA).

For non-residential properties the valuation is based on
income approach (rent prices, for shops, offices and other
business properties) or corrected replacements costs for non
marketable properties like schools, hospitals etc.)

9. Please indicate statistical analysis methods (e.g.
multiple regression analysis, artificial neural network)
applied in mass appraisal?

There is limited use of multiple regression analysis, because
most system are based on clustering. No use of artificial
networks,

10. Which land use characteristics (e.g. land use zones)
are used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

The formal allowed use of the property has of course influence
on the market value. However mostly the effective use is in
accordance with the allowed use.

Zoning plans are available for al area in The Netherlands.

11. Which environmental and locational characteristics
(e.g. location nuisance, distance to points of interest /
POIs, environmental risks) are used as variables in mass
appraisal models? Please describe the source(s) of these
characteristics.

Positive and negative locational characteristics are combined
into a "school mark” for the quality of the location.
Environmental issues like soil pollution or earth quakes can
lead to additional deduction of the value

12. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are used
as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

Type of property, size of property (floor area and size of plot),
building year, annexes of the property like garages etc. quality
of the property (rating), maintenance condition (rating) and
location (rating).

Only size of plot is derived from Cadastre.

Building year and floor area must be in accordance with base
register of buildings, but in general for valuations more
detailed information is needed than can be found in this bas-
register.

13. Does valuation legislation prescribe an investigation
into the general quality or performance analysis (e.g.
‘ratio study’) of the mass appraisal system? If yes, please
describe the indicators used in the performance analysis.

The Netherlands Council for Real Estate Assessment is
responsible for the quality control. This council sets out
guidelines for the quality control.

Quality control includes ratio studies, but also quality
protocols for analyzing the quality of object characteristics
registered.

14. Please indicate whether single property appraisal is
applied for improving accuracy of mass appraisal
estimations.

Yes, especially for properties which are hard to compare to
other properties. That can be very specific residential
properties, but more often that are the high value non-
residential properties.

233




Section C. Questions for single property valuation procedures in The NETHERLANDS

Questions

Responses

1. Which valuation methods are used for single property
appraisal for property taxation? Please relate valuation
methods with the type of valuation objects (e.g. sales
comparison approach for unimproved parcels).

Sales comparison for residential properties, but also for
agricultural properties.

Income approach for all commercial real estate (shops,
offices etc.)

Cost approach (reproduction costs) for non-marketable
properties.

2. Which geographical or spatial datasets are used for single
property appraisal? Please describe the source(s) of these
datasets.

Same as for mass appraisal.

3. Which legal property characteristics (e.g. property rights)
are taken into account for single property appraisal? Please
describe also the source of these characteristics.

For the formal assessing of properties all valuation are
made based on the assumption that there is a full
ownership of the property.

So the rights that are taken into account are the "zoning
rights".

4. Which land use characteristics (e.g. land use zones) are
taken into account for single property appraisal? Please
describe also the source(s) of these characteristics.

For all area of the Netherland there are municipal zoning
plans.

5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POls, environmental risks)
are taken into account for single property appraisal? Please
describe the source(s) of these characteristics

Most important are soil pollution, asbestos in the
construction. These information is collected for the
valuation or mentioned by the taxpayer.

Information about noise, air pollution etc. is mostly not of
importance because market data is used with a similar level
of nuisance for the characteristics.

6. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are taken
into account for single property appraisal? Please describe
the source(s) of these characteristics.

Same as for mass appraisal.

7. If there is a special valuation database, please indicate
which sales comparison method related data (e.g.
comparable property identifiers, monetary adjustment for
time, physical differences) are kept in this database

This is not a formal database. Of course the
municipalty/valuer has this kind of information as part of
his knowledge

8. If there is a special valuation database, please indicate
which cost method related data (e.g. type and source of cost
price, chronological age, depreciations) are kept in this
database.

Cost data is only collected for nonmarketable properties.
Cost data for these specific properties is collected by the
union of municipalities and 1is available for all
municipalities for their valuations.

9. If there is a special valuation database, please indicate
which income valuation method related (e.g. gross income,
net income, capitalization rate, discount rate) are kept in
this database.

Municipalities have to collect all income related data for
commercial real estate themselves. Mostly they send out
questionnaires to owners of users of these properties for
this purpose.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name ir. Ruud M. Kathmann

2. Affiliation / position Netherlands  Council for Real Estate Assessment
(Waarderingskamer).

3. Country Netherlands

4. E-mail r.kathmann@waarderingskamer.nl

5. Comments
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16- Polonya

Section A. General questions for property valuation systems in POLAND

Questions

Responses

1. Please indicate the organizations responsible for
valuation of properties for property taxation purposes
through name in national language and English
translation.

There is no such an organization.

2. What are the types of objects of valuation for property
taxation (e.g. unimproved parcel, building)? Name and
date of the ordinance to be listed.

Real estates. Real estate may consists of parcel(s), building(s),
independent

apartment/premises (also with corresponding share in
building and/or parcel).

3. Please mention value type (e.g. market value, tax value,
capital value) used by the responsible organization for
property taxation?

Real estate tax is generally based on area, not on value.
Exception: for buildings or its parts used for commercial
purposes companies pay tax based on book value of the
building.

4. Please mention the public registry datasets (e.g.
cadastre, land registry, building registry) which are used
in valuation procedures, and their mutual functions?

Land and building cadastre (identification, localization), land
register (legal status).

5. Which methods are applied for collecting market data
needed for valuation?

6. Is there any special valuation database for storing
datasets used in (e.g. property characteristics) or
produced with (e.g. sales statistics) valuation procedures?

Valuation databases are managed (data collection and
update) by the local appraisers associations. The range of
collected data depends on particular association.

If yes, please give the name of database, indicate
responsible authority, and describe its content.

The register of prices and values for real estates (RCiWN) is
part of land and building cadastre. Apart from cadastral data,
register comprises data on transactions and performed
appraisals.

7. Is there a web-based dissemination of valuation | No

information? If yes, please indicate which data (e.g. sales
statistics) is open to the public.

8. How frequently are general revaluations made? -
9. Is there a system of indexation affecting property value | No
between regular revaluations?
10. Do taxpayers have a right to appeal against the | -
appraised values? If yes, please indicate how disputes are
resolved

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in POLAND
Questions
1. Do you have a (computer aided) mass appraisal system in your country? If yes, please indicate

Responses
There is no mass

also responsible authorities. appraisal. Legal
regulations exist but
they are not
introduced.

2. Is there any other use of the mass appraisal system than property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic information system / Computer
Assisted Mass Appraisal) software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass appraisal? Please describe the source
of these datasets.

5. Which geographic or spatial analysis methods (e.g. visibility analysis, proximity analysis) are
applied in mass appraisal?

6. Is three-dimensional (3D) data used in mass appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include condominium, strata title, freehold flats or other 3D
units.

7. Is there any relationship between the CAMA system and other public registers (e.g. cadastre,
land registry, building registry, ...)?

8. Please describe the statistical models (e.g. additive, multiplicative) applied in mass appraisal
according to type or functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple regression analysis, artificial neural
network) applied in mass appraisal?

10. Which land use characteristics (e.g. land use zones) are used as variables in mass appraisal
models? Please describe the source(s) of these characteristics.
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describe the source(s) of these characteristics.

11. Which environmental and locational characteristics (e.g. location nuisance, distance to points
of interest / POIs, environmental risks) are used as variables in mass appraisal models? Please

characteristics.

12. Which building or improvement characteristics (e.g. number of unit, construction type and
material) are used as variables in mass appraisal models? Please describe the source(s) of these

in the performance analysis.

13. Does valuation legislation prescribe an investigation into the general quality or performance
analysis (e.g. ‘ratio study’) of the mass appraisal system? If yes, please describe the indicators used

appraisal estimations.

14. Please indicate whether single property appraisal is applied for improving accuracy of mass

Section C. Questions for single property valuation

procedures in POLAND

Questions

Responses

1. Which valuation methods are used for single
property appraisal for property taxation? Please
relate valuation methods with the type of valuation
objects (e.g. sales comparison approach for
unimproved parcels).

Comparative approach and income approach are used. The
valuation method depends on the valuation purpose.

2. Which geographical or spatial datasets are used
for single property appraisal? Please describe the
source(s) of these datasets.

Land and building cadastre, local spatial plan.

3. Which legal property characteristics (e.g.
property rights) are taken into account for single
property appraisal? Please describe also the source
of these characteristics.

All legal attributes can be used. It depends on the valuation purpose.
Such information is collected within land register.

4. Which land use characteristics (e.g. land use
zones) are taken into account for single property
appraisal? Please describe also the source(s) of
these characteristics.

Land use, soil quality valuation (class) - from cadastre. Land
designation - from local spatial plan.

5. Which environmental and locational
characteristics (e.g. location nuisance, distance to
POIs, environmental risks) are taken into account
for single property appraisal? Please describe the
source(s) of these characteristics

All characteristics may be used. It depends on the purpose of
valuation. Practically, all sources possible.

6. Which building or improvement characteristics
(e.g. number of unit, construction type and
material) are taken into account for single property
appraisal? Please describe the source(s) of these
characteristics.

All characteristics may be used. Technical documentation obtained
from local government, housing cooperatives or companies
managing residential properties may be a source.

7. If there is a special valuation database, please
indicate which sales comparison method related
data (e.g. comparable property identifiers,
monetary  adjustment for time, physical
differences) are kept in this database

All such data may be Kkept. It depends on local appraisers
association.

8. If there is a special valuation database, please
indicate which cost method related data (e.g. type
and source of cost price, chronological age,
depreciations) are kept in this database.

9. If there is a special valuation database, please
indicate which income valuation method related
(e.g. gross income, net income, capitalization rate,
discount rate) are kept in this database.

Section D. Information concerning respondent(s)

Questions A1, B1, C1 - C3, C5 - C9 - have been | Respondent

answered by

1. Name Piotr Parzych

2. Affiliation / position Head of Department of Geomatics, AGH University of Science
and Technology

3. Country Poland

4. E-mail parzych@agh.edu.pl

Questions A2 - A10, C4 have been answered by Respondent

1. Name Jarostaw Bydtosz

2. Affiliation / position Senior Researcher, Department of Geomatics, AGH University of
Science and Technology

3. Country Poland

4. E-mail bydlosz@agh.edu.pl
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17- Singapur

Section A. General questions for property valuation systems in SINGAPORE

Questions

Responses

1. Please  indicate  the
organizations responsible for
valuation of properties for

property taxation purposes
through name in national
language and English
translation.

Property Tax is collected by the IRAS (inland revenue authority of singapore)
The valuation is carried by a registered valuer with Singapore institute of surveyors
and valuers

2. What are the types of objects
of wvaluation for property
taxation (e.g.  unimproved
parcel, building)? Name and
date of the ordinance to be
listed.

In determining the AV of a building, IRAS considers: rentals of similar or comparable
properties in the vicinity; the size of the property; location of the property; the
condition of the property; and other relevant physical attributes.

3. Please mention value type
(e.g. market value, tax value,
capital value) used by the
responsible organization for
property taxation?

Property tax rates on owner-occupied and non-owner occupied residential properties
are applied on a progressive scale. All other properties continue to be taxed at 10% of
the Annual Value.

The way the AV is determined is the same regardless of whether the property is owner-
occupied, vacant or rented out. The property tax payable is derived by subsequently
applying the relevant tax rate (%) on the AV Singapore follows the IVSC standards.
Also some of the guidelines to fit for the purpose are defined by the Valuation and
general practise division, Singapore institute of valuers and surveyors.

The AV of buildings is the estimated gross annual rent of the property if it were to be
rented out , excluding furniture, furnishings and maintenance fees. It is determined
based on estimated market rentals of similar or comparable properties.

4. Please mention the public
registry datasets (e.g. cadastre,
land registry, building registry)
which are used in valuation
procedures, and their mutual
functions?

HDB (Housing development board) offices has a building registry Similarly the office
also holds the data for commercial units.

For every change in the use of property from residential to non-residential it needs to
be updated in iras.

The AV of land and development sites is determined at 5% of the estimated freehold
market value. This applies to both vacant land and land under construction.
Specialised properties are properties that are rarely rented out such as refineries,
petrochemical and power plants. The AV of specialised properties may be assessed
using the following methods: Statutory Formula The AV of the property may be
determined based on 5% of the freehold capital value

5. Which methods are applied
for collecting market data
needed for valuation?

Changes in the market rental values of comparable properties.

6. Is there any special valuation
database for storing datasets
used in (e.g. property
characteristics) or produced
with (e.g. sales statistics)
valuation procedures? If yes,
please give the name of
database, indicate responsible

Yes, Housing development board has the database. 28 Housing and Development
Board datasets.

Prior to March 2012, data is based on date of approval for the resale transactions. For
March 2012 onwards, the data is based on date of registration.

Characteristics available are - town flat_type block street_name
storey_range floor_area_sqmf flat_ model lease_commence_date Price.

authority, and describe its | Source(s): Housing and Development Board
content.
(https://data.gov.sg/organization/64ee9e7b-4a0d-412a-bc2a-
384057ececf9?organization=housing-anddevelopment-board)
Licence : Singapore Open Data Licence Frequency : Monthly
Coverage :January 1, 1990 to January 31, 2017
Last Updated: February 8,2017, 09:08
Created : September 22, 2015, 15:05
7. Is there a web-based | The e-Valuation List is an online service that you may use to search the annual value
dissemination of valuation | and the name(s) of owner(s) of a property. You can find out the annual value of the
information? If yes, please | currentyear and up to past five years. The owner of a property can find the current AV

indicate which data (e.g. sales
statistics) is open to the public.

of his properties at no cost by logging into mytax.iras.gov.sg . The owner does not need
to use the eValuation List service to find out the AV of his own properties.

8. How frequently are general
revaluations made?

IRAS reviews the AV of properties yearly to reflect the changes in the market rental
values of comparable properties.

9.Is there a system of indexation
affecting property value
between regular revaluations?

IRAS reviews the AV of properties yearly to reflect the changes in the market rental
values of comparable properties. The AV will be amended if the latest market rent data
no longer support your existing AV. If your property undergoes physical change that
could materially affect its rental value, IRAS will also revise your AV from the date of
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change. IRAS will send property owners a Valuation Notice informing them of any
upward or downward adjustment to the AV and the date when it is to take effect

Yes, appellant can either submit the request in IRAS or SISV

All disputes are resolved based on the request submitted by appellant.

SISV will assign the request for the review of valuation of the *subject flat to any of its
panel of appointed valuers in its sole and absolute discretion.

- The Appellant must undertake to allow access to the Valuation Review Panel members
to conduct a valuation site inspection (when necessary).

-No new valuation request for the *subject flat will be processed by HDB once an appeal
is made. Upon the review by SISV, there will be a three-month lock in period from date
of the certificate of valuation, HDB will not accept any requests for valuation of the

- The Appellant by submitting his appeal for a review of the valuation is deemed to
accept the decision by the SISV Valuation Review Panel. Unless the duly appointed
Valuation Review Panel requests for the attendance of the Appellant for a hearing, the
Appellant shall not be entitled to seek any attendance before the said Valuation Review
Panel. The Valuation Review Panel has the sole and absolute discretion to consider the
merits of each appeal on such basis as it deems fit.

- The decision on the value of the *subject flat as reviewed by the SISV Valuation Review
Panel is deemed to be final and will override all other previous valuations. No further
appeal shall lie from such decision.

- A Certificate of Valuation Review (“Certificate”) shall be issued to the Appellant about
12 calendar days from receipt of the Appeal. SISV shall not entertain any request for an
earlier date. A copy of the Certificate shall be extended to HDB.

- A duplicate copy of the Certificate may be purchased from the SISV at $100 (inclusive
of GST) each with the consent of the Lessee.

- The Certificate shall not be used as evidence in any court proceedings and the valuers
who are involved in the review of the said valuation shall not be responsible for any
consequences of the use of the reviewed value except for the purpose of obtaining
mortgage loan or withdrawal of CPF savings by purchaser of the *subject flat.

- All rights of the reviewed valuation are assigned to SISV. The outcome of the review
will be forwarded to HDB.

- Non-compliance of any of the Terms and Conditions will render the application as null
and void. The fees paid will not be refunded.

- No party who is not a party to the proceedings shall have any rights to enforce the
Appeal.

- SISV nor any members of the Valuation Review Panel shall not be liable or responsible
to the Appellant nor shall the Appellant have any claim against any decision made by
the Valuation Review Panel.

- SISV shall, in consultation with the HDB, be fully entitled to amend the Terms and
Conditions as they deem fit from time to time, and such amended Terms and Conditions
shall continue to bind all Appellants here under.

10. Do taxpayers have a right to
appeal against the appraised
values? If yes, please indicate
how disputes are resolved

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in SINGAPORE

Questions

Responses

1. Do you have a (computer aided) mass
appraisal system in your country? If yes, please
indicate also responsible authorities.

IRAS reviews the AV of properties yearly to reflect the changes in the
market rental values of comparable properties.

2. Is there any other use of the mass appraisal
system than property taxation?

Adaptive procedure, which estimates the selling price of real estate by
processing sale transactions one at time in the sequence in which the
sales took place

3. Which CAD/GIS/CAMA (Computer-aided
design / Geographic information system /
Computer Assisted Mass Appraisal) software
packages are used in mass appraisal?

Comparable sales analysis in which the system selects comparables
closest to the subject obviating the necessity of an appraiser having to
search through sales data to find comparables and adjust them for
comparability

Automated valuation (AV)models for Mass Appraisal for local taxes by
government

4. Which geographical or spatial datasets are
used in mass appraisal? Please describe the
source of these datasets.

general model provides sufficient accuracy when producing valuations.
The AV models based on sub-markets, namely, “location” and “type of
flats” produced reasonable levels of accuracy, although more variables
could be added to the “type of flats” model to improve its reliability.
source of datasets : https://data.gov.sg/

5. Which geographic or spatial analysis
methods (e.g. visibility analysis, proximity
analysis) are applied in mass appraisal?

a hedonic price model is used to estimate housing price. The variables
adopted include floor area of the housing unit, floor level of the housing
unit, age, distance from central business district and distance from the
mass rapid transit station.
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6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data
(e.g. floor plans). Does Valuation objects
include condominium, strata title, freehold
flats or other 3D units.

yes AV models include 3D visualisations The source of the 3D data is
source of datasets : https://data.gov.sg/

7. Is there any relationship between the CAMA
system and other public registers (e.g.
cadastre, land registry, building registry, ...)?

yes all the CAMA systems are integrated to the housing development
board registry. and in turn it is linked to IRAS

8. Please describe the statistical models (e.g.
additive, multiplicative) applied in mass
appraisal according to type or functions of
properties?

Multiplicative models are applied in mass appraisal in the AV models.

9. Please indicate statistical analysis methods
(e.g. multiple regression analysis, artificial
neural network) applied in mass appraisal?

AV models involves multiple regression analysis and also artificial
networks.

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

cbd and non cbd area

11. Which environmental and locational
characteristics (e.g. location nuisance, distance
to points of interest / POIs, environmental
risks) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

nearness to the river, traffic connection / infrastructure parking space
parks and green areas age of building within a district shopping centers
markets retails traffic noise

and pollution playgrounds cultural,entertainment and sport points
prestige planned future development distance from cbd, distance from
the mrt etc

12.  Which building or improvement
characteristics (e.g. number of unit,
construction type and material) are used as
variables in mass appraisal models? Please
describe the source(s) of these characteristics.

Identification (plot number) Location Land description (area, permitted
use) Building description (area, age, materials, quality) Taxpayer (not
essential)

13. Does valuation legislation prescribe an
investigation into the general quality or
performance analysis (e.g. ‘ratio study’) of the
mass appraisal system? If yes, please describe
the indicators used in the performance
analysis.

IRAS reviews the AV of properties yearly to reflect the changes in the
market rental values of comparable properties. The AV will be amended
if the latest market rent data no longer support your existing AV. If your
property undergoes physical change that could materially affect its
rental value, IRAS will also revise your AV from the date of change. IRAS
will send property owners a Valuation Notice informing them of any
upward or downward adjustment to the AV and the date when it is to
take effect

14. Please indicate whether single property
appraisal is applied for improving accuracy of
mass appraisal estimations.

IRAS reviews the AV of properties yearly to reflect the changes in the
market rental values of comparable properties. so single property
appraisal is done only when there is change of the usage of the property
and has been notified after change.

Section C. Questions for single property valuation

procedures in SINGAPORE

relate valuation methods with the type of valuation
objects (e.g. sales comparison approach for
unimproved parcels).

Questions Responses
1. Which valuation methods are used for single | yes
property appraisal for property taxation? Please | hedonic models with AV

2. Which geographical or spatial datasets are used
for single property appraisal? Please describe the
source(s) of these datasets.

https://data.gov.sg/organization/housingand-development-board

3. Which legal property characteristics (e.g.
property rights) are taken into account for single
property appraisal? Please describe also the source
of these characteristics.

Mortgages
https://data.gov.sg/organization/housingand-development-board

4. Which land use characteristics (e.g. land use
zones) are taken into account for single property
appraisal? Please describe also the source(s) of
these characteristics.

cbd and non cbd area

5. Which environmental and locational
characteristics (e.g. location nuisance, distance to
POIs, environmental risks) are taken into account
for single property appraisal? Please describe the
source(s) of these characteristics

nearness to the river, traffic connection / infrastructure parking
space parks and green areas age of building within a district
shopping centers markets retails traffic noise and pollution
playgrounds cultural

6. Which building or improvement characteristics
(e.g. number of unit, construction type and
material) are taken into account for single property

Identification (plot number) Location Land description (area,
permitted use) Building description (area, age, materials, quality)
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appraisal? Please describe the source(s) of these
characteristics.

7. If there is a special valuation database, please
indicate which sales comparison method related
data (e.g. comparable property identifiers,
monetary  adjustment for time, physical
differences) are kept in this database

https://data.gov.sg/organization/housingand-development-board

8. If there is a special valuation database, please
indicate which cost method related data (e.g. type
and source of cost price, chronological age,
depreciations) are kept in this database.

https://data.gov.sg/organization/housingand-development-board

9. If there is a special valuation database, please
indicate which income valuation method related
(e.g. gross income, net income, capitalization rate,
discount rate) are kept in this database.

https://data.gov.sg/organization/housingand-development-board

Section D. Information concerning respondent(s)

Questions Z..A have been answered by

Respondent

1. Name

Manohar Velpuri

2. Affiliation / position

FIG commission 9, Vice chair

3. Country

Denmark

4. E-mail

manohar.velpuri@gmail.com

5. Comments

Sources : www.iras.com
www.data.gov.sg
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18- Slovenya

Section A. General questions for property valuation systems in SLOVENIA

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

Geodetska uprava Republike Slovenije
Surveying and Mapping Authorithy of the Republic of Slovenia

2. What are the types of objects of valuation for
property taxation (e.g. unimproved parcel,
building)? Name and date of the ordinance to
be listed.

Land and Buildings on the base of Mass Valuation Law

3. Please mention value type (e.g. market value,

tax value, capital value) used by the
responsible  organization for property
taxation?

Market Value

4. Please mention the public registry datasets
(e.g. cadastre, land registry, building registry)
which are used in valuation procedures, and
their mutual functions?

Land Cadastre, Building Cadastre, Land Register, Address Register,
Municipality land use plans are the main data sets for designing the
Value Units in Valuation Database.

5. Which methods are applied for collecting
market data needed for valuation?

Special Sales Price Register is establisched, where the sales and rent data
are collecting and maintaining daily. Sales data are provided from
Taxation Authority (property transfer tax) and from Companies
(properties that are VAT related). Rent data are provided by Companies
and by natural persons.

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales
statistics) valuation procedures? If yes, please
give the name of database, indicate responsible
authority, and describe its content.

Market data from the Sales Price register are analysed and used for
valuation models design and calibration in special IT/IM system based
on Open Source products (Linux, PostGres, PostGis, OpenJump,
RStudio). Valuation Database is gathering the property data from the
registers mentioned in 4. and calibrated valuation models from open
source IT/IM System.

For market data collection, analyses, valuation models designing and
calibration, maintaining the valuation database and calculation of
property values on the base of Mass Valuation Law, The Valuation office
at Surveying and Mapping Authority of Republic of Slovenia is
responsible.

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

Sales data, Property Market Reports, Property Data and Property Values
of all 6,5 million properties are available on the web, free of charge.

8. How frequently are general revaluations
made?

Every 4 years, and indexation if needed in between.

9. Is there a system of indexation affecting
property value between regular revaluations?

Yes.

10. Do taxpayers have a right to appeal against
the appraised values? If yes, please indicate
how disputes are resolved

Slovenia was trying to introduce the property tax based on market
values from the Mass Appraissal System developed in 2014, but
Constitutional Court abolished the Property Tax Law. Therefore new
Mass Valuation Law and new Property Tax Law will be probably
approved in May 2017 with the objective to collect the first property tax
in 2019. Property owners will be notified with the property values in
2018 and will have right to appeal.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in SLOVENIA

Questions Responses
1. Do you have a (computer aided) mass appraisal | Yes, Valuation Office at Surveying and Mapping Authority of
system in your country? If yes, please indicate also | Slovenia.

responsible authorities.
2. Is there any other use of the mass appraisal system
than property taxation?

Yes, property values are used for census when applying for any
social support or subsidies, courts and other state organizations
for different legal issues, banks for mortgages, real estate
agencies,..

Specially designed and so called “custome made” IT/IM system
based on Open Source products (Linux, PostGres, PostGis,
Openjump, RStudio) was developed especially to support all
Valuation issues in Mass Valuation System

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted
Mass Appraisal) software packages are used in mass
appraisal?
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4. Which geographical or spatial datasets are used in
mass appraisal? Please describe the source of these
datasets.

Actual land use shapes (Ministry of agriculture), Future Land Use
shapes (Municipalities), Flood Zones (Agency for Environment),
Natura 2000 (Agency for Environment), Protected Forests Zones
(Agency for Forestry).

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in
mass appraisal?

For different purposes we use different analyses, lately we use a
lot GAMLSS (Generalized Additive Models for Location, Scale and
Shape).

6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include
condominium, strata title, freehold flats or other 3D
units.

We do not have any 3D data available in the country. Otherwise
apartments in condominiums are part of the Building Cadastre
and are used in Mass Valuation System, but are not registered as
3D, but as “part of the building”.

7.1s there any relationship between the CAMA system
and other public registers (e.g. cadastre, land registry,
building registry, ...)?

The whole Mass Valuation System and CAMA are based on Public
Registers, see section A. point 4. as well

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to
type or functions of properties?

All 6,5 million properties are devided into 17 valuation models, all
of them are based on hybrid statistical models

9. Please indicate statistical analysis methods (e.g.
multiple regression analysis, artificial neural
network) applied in mass appraisal?

We are using MRA and GAMLSS (Generalized Additive Models for
Location, Scale and Shape), we are starting to develop artificial
neural network as well.

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

All the land - parcels in mass appraisal system and models are
considered as future land use, where 36 different land use classes
are defined and are generalized into 7 general future land use
classes in valuation models system. Beside the future land use also
the size, size class and other parcel data are used depending the
future land use like, bonita points (agriculture land), growth
coefficient and forest openness (forest land), ect

11. Which environmental and locational
characteristics (e.g. location nuisance, distance to
points of interest / POls, environmental risks) are
used as variables in mass appraisal models? Please
describe the source(s) of these characteristics.

Generally all the geographical data we are using in the system (see
section B. point 4.) are part of the valuation models zoning and
zoning calibration, nuisance that are related to one individual
property are the appeals or special circumstances procedure
applied by the property owner.

12. Which building or improvement characteristics
(e.g. number of unit, construction type and material)
are used as variables in mass appraisal models?
Please describe the source(s) of these characteristics.

Different king of building characteristics for different kind of
property groups (classes) are used in the models as variables
depending on valuation method used (comparison, income, cost):
Sales comparison models (apartments, houses): size (net, use),
year of construction, year of renovation (roof, facade,
installations, windows), number of floors, number of apartments
in condominium, elevator, balcony, terrace, garage in the
building,...

Income: building type (offices, shop, shopping center,.) size,
micro location,..

Cost: building type (agriculture, industrial, public,.),
industrial power,...

All the characteristics are maintained in property registers, Land
Cadastre and Building Cadastre.

size,

13. Does valuation legislation prescribe an
investigation into the general quality or performance
analysis (e.g. ‘ratio study’) of the mass appraisal
system? If yes, please describe the indicators used in
the performance analysis.

Yes, generally the legislation prescribes quite a lot quality criteria
regarding using valuation methods, zoning and related value
levels differences (10 - 15% in higher value levels - high values
and 15 - 20% in lover value levels of value zones - low property
values). Ratio Studies are related to mentioned quality criteria of
value levels, so the ratio between the models values and time
adjusted sales should be with in 20% (0,8 or 1,2)

14. Please indicate whether single property appraisal
is applied for improving accuracy of mass appraisal
estimations.

Partly yes.

Section C. Questions for single property valuation procedures in SLOVENIA

Questions

Responses

parcels).

1. Which valuation methods are used for single property appraisal for property taxation? Please relate
valuation methods with the type of valuation objects (e.g. sales comparison approach for unimproved

source(s) of these datasets.

2. Which geographical or spatial datasets are used for single property appraisal? Please describe the

3. Which legal property characteristics (e.g. property rights) are taken into account for single property
appraisal? Please describe also the source of these characteristics.

4. Which land use characteristics (e.g. land use zones) are taken into account for single property
appraisal? Please describe also the source(s) of these characteristics.
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5. Which environmental and locational characteristics (e.g. location nuisance, distance to POlIs,
environmental risks) are taken into account for single property appraisal? Please describe the source(s)
of these characteristics

6. Which building or improvement characteristics (e.g. number of unit, construction type and material)
are taken into account for single property appraisal? Please describe the source(s) of these
characteristics.

7. If there is a special valuation database, please indicate which sales comparison method related data
(e.g. comparable property identifiers, monetary adjustment for time, physical differences) are kept in
this database

8. If there is a special valuation database, please indicate which cost method related data (e.g. type and
source of cost price, chronological age, depreciations) are kept in this database.

9. If there is a special valuation database, please indicate which income valuation method related (e.g.
gross income, net income, capitalization rate, discount rate) are kept in this database.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Dusan Mitrovi¢

2. Affiliation / position Director of Valuation Office, Surveying and Mapping Authority
of Republic of Slovenia

3. Country Slovenia

4. E-mail Dusan.mitrovic@gov.si

5. Comments
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19- Giiney Afrika

Section A. General questions for property valuation systems in SOUTH AFRICA

Questions

Responses

1. Please indicate the organizations
responsible  for valuation of
properties for property taxation
purposes through name in national
language and English translation.

The property tax (known as ‘rates on property’) is a local tax (provinces are
prohibited from levying property tax) and it is levied by municipalities in all
provinces.

In metropolitan areas, the metropolitan local councils levy and collect property
rates; in non-metropolitan areas, only urban municipalities levy property taxes.
National and provincial governments regulate how the property tax is charged,
assessed, and collected

2. What are the types of objects of
valuation for property taxation (e.g.
unimproved parcel, building)? Name
and date of the ordinance to be
listed.

The comparable sales method is used to value the land. This method attempts to
estimate the price that would be paid by a willing buyer to a willing seller in an
arm’s length transaction

The valuation roll contains information on the valuation or revaluation. The roll
shows the name of the owner, a description of the property, the size of the
property, the value of the land, and the value of the improvements

a)Land size in square metres;

b)Floor size of building in square metres;
c)Overall condition of property;
d)Architectural design;

e)Quality of finishes;

f)Location;

g)Topography;

h)Neighbourhood;

i)Proximity to main roads and other facilities

3. Please mention value type (e.g.
market value, tax value, capital
value) used by the responsible
organization for property taxation?

“Unimproved land value” is defined as “the amount which such landor right in the
land would have realized if sold on the date of valuation in the open market by a
willing seller to a willing buyer.”

“Site value” is defined in the same way except that it is assumed that the
improvements had not been made. The value of improvements is determined by
subtracting the site value of land from the improved value.

Taxes would be at a value that is closer to market value for those properties that
have appreciated or depreciated significantly

4. Please mention the public registry
datasets (e.g. cadastre, land registry,
building registry) which are used in
valuation procedures, and their
mutual functions?

GijimaSouth African eCadastre System

«Centrally managed, authoritative database

eIncorporates 8 Provincial cadastral datasets

eSupports title deed transactions and maintenance of new eCadastre
eIncorporating 300mil title deeds documents in TIFF format, scanned
eMaintain and process 20mill exponential growing land parcels

5. Which methods are applied for
collecting market data needed for
valuation?

Various. The Government has the power to obtain information on lease
transactions from non-domestic occupiers

6. Is there any special valuation
database for storing datasets used in
(e.g. property characteristics) or
produced with (e.g. sales statistics)
valuation procedures? If yes, please
give the name of database, indicate
responsible authority, and describe
its content.

Gijima South African eCadastre System
«Centrally managed, authoritative database
eIncorporates 8 Provincial cadastral datasets

7. Is there a  web-based
dissemination of valuation
information? If yes, please indicate
which data (e.g. sales statistics) is
open to the public.

yes
Ex: AGIS - Agricultural Geo-Referenced Information System. The Agricultural
Georeferenced Information System (AGIS) strives to offer a one-stop information
service for the agricultural sector in South Africa. Using interactive WEB-based
applications, AGIS provides access to spatial information (maps), industry specific
information and decision support tools.

8. How frequently are general
revaluations made?

A general valuation must be undertaken atleast once in a four-year period in most
provinces; in two provinces, the period is 5 years.

The system is poorly administered in many municipalities and, in some cases,
comprehensive re-valuations have not been undertaken for 10 years or longer. For
example, in the Cape, up until 1993, the period between revaluations was 10 year
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9. Is there a system of indexation
affecting property value between
regular revaluations?

Capital value is used as the basis for valuation. Local government councils have
the option to choose between at least two of the following tax bases:

esite rating (rating on unimproved land only);

oflat rating (rating the improved value of the land); and

scomposite or differential rating (rating both land and improvements but at
different rate levels).

10. Do taxpayers have a right to
appeal against the appraised values?
If yes, please indicate how disputes
are resolved

There is no informal inquiry stage but taxpayers can submit written objections
within a specified time period. The valuation board hears objections and takes a
decision before certifying the roll.

There is also a valuation appeal board to hear appeals. In terms of enforcement,

local governments may collect interest on arrears. A clearance certificate is
required before any formal transfer can take place.

Finally, seizure and public sale by city council can take place after three years
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Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in SOUTH AFRICA

system than property taxation?

Questions Responses
1.Doyou have a (computer aided) mass appraisal | Yes

system in your country? If yes, please indicate

also responsible authorities.

2. Is there any other use of the mass appraisal | Yes

3. Which CAD/GIS/CAMA (Computer-aided
design / Geographic information system /
Computer Assisted Mass Appraisal) software
packages are used in mass appraisal?

current property valuation and property tax assessment, as
described in Section 46 and other related Sections of Act 6 of
2004, is done according to CAMA or MAS (mass appraisal
systems)principles

4. Which geographical or spatial datasets are
used in mass appraisal? Please describe the
source of these datasets.

At present, property tax assessment is based on the CAMA system,
which dependson correct, suitable, and up-to-date information, as
well as data on properties as stated in MPRA 6 of 2004

5. Which geographic or spatial analysis methods
(e.g. visibility analysis, proximity analysis) are
applied in mass appraisal?

A large amount of “spatial and non-spatial” data were handled
through this method but currently there is no proper system to
verify, document and identify the quality and amount of data
issued.
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6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include
condominium, strata title, freehold flats or other
3D units.

Yes, the floor plans are already being used Aerial Photographs (3D)

7. Is there any relationship between the CAMA
system and other public registers (e.g. cadastre,
land registry, building registry, ...)?

Yes cama system links with GIS based systems and these are linked to
land registry

8. Please describe the statistical models (e.g.
additive, multiplicative) applied in mass
appraisal according to type or functions of
properties?

Multiplicative model are being used with mass appraisal. property
tax is calculated by the sum of the market value corresponding
to each class of value multiplied by its respective rate

9. Please indicate statistical analysis methods
(e.g. multiple regression analysis, artificial neural
network) applied in mass appraisal?

The Additive Multiple Regression Model (AMRA) has been developed
and used. The objective of AMRM, as applied to mass appraisal, is to
model the relationship between property characteristics
(independent variables) to property value (dependent variable), so
that the latter can be estimated from the former.

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

cbd and non cbd area

11. Which environmental and locational
characteristics (e.g. location nuisance, distance to
points of interest / POls, environmental risks)
are used as variables in mass appraisal models?

nearness to the river, traffic connection / infrastructure parking space
parks and green areas age of building within a district shopping
centers markets retails traffic noise and pollution playgrounds
cultural,entertainment and sport points prestige planned future

characteristics (e.g. number of unit, construction
type and material) are used as variables in mass
appraisal models? Please describe the source(s)
of these characteristics.

Please describe the source(s) of these | development distance from cbd, distance from the mrt etc
characteristics.
12. Which building or improvement | Identification (plot number) Location Land description (area,

permitted use) Building description (area, age, materials, quality)
Taxpayer (not essential)

13. Does valuation legislation prescribe an
investigation into the general quality or
performance analysis (e.g. ‘ratio study’) of the
mass appraisal system? If yes, please describe the
indicators used in the performance analysis.

The sales analysis system is a valuable tool for monitoring
appraisal results,identifying revaluation priorities, adjusting
valuation to the market, and assisting management in planning and
scheduling.

Gloudemans (1999)stated that the mass system was a vital tool to
analyse components for sales data collection, sales screening and
processing, ratio studies, and sales reporting.Ratio studies generally
provided the best available measures of appraisal performance

14. Please indicate whether single property
appraisal is applied for improving accuracy of
mass appraisal estimations.

The commissioner of municipal Administration to improve Accuracy
of the AV of properties frequently to reflect the changes in the market
rental values of comparable properties. so single property appraisal is
done only when there is change of the usage of the property and has
been notified after change.

Section C. Questions for single property valuation procedures in SOUTH AFRICA

taken into account for single property appraisal? Please
describe also the source of these characteristics.

Questions Responses

1. Which valuation methods are used for single property | yes

appraisal for property taxation? Please relate valuation | hedonic models with AV
methods with the type of valuation objects (e.g. sales

comparison approach for unimproved parcels).

2. Which geographical or spatial datasets are used for single | yes

property appraisal? Please describe the source(s) of these

datasets.

3. Which legal property characteristics (e.g. property rights) are | Mortgages

4. Which land use characteristics (e.g. land use zones) are taken
into account for single property appraisal? Please describe also
the source(s) of these characteristics.

cbd and non cbd area

5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POls, environmental risks) are
taken into account for single property appraisal? Please
describe the source(s) of these characteristics

Nearness to the river, traffic connection /
infrastructure parking space parks and green areas age
of building within a district shopping centers markets
retails traffic noise and pollution playgrounds cultural

6. Which building or improvement characteristics (e.g. number
of unit, construction type and material) are taken into account
for single property appraisal? Please describe the source(s) of
these characteristics.

Identification (plot number) Location Land description
(area, permitted use) Building description (area, age,
materials, quality)
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7. If there is a special valuation database, please indicate which
sales comparison method related data (e.g. comparable
property identifiers, monetary adjustment for time, physical
differences) are kept in this database

yes, comparable property identifiers

8. If there is a special valuation database, please indicate which
cost method related data (e.g. type and source of cost price,
chronological age, depreciations) are kept in this database.

yes - depreciation

Usually a charge is levied per square metre of land
area or per square metre of building floor area, or
both

9. If there is a special valuation database, please indicate which
income valuation method related (e.g. gross income, net income,
capitalization rate, discount rate) are kept in this database.

yes, capital improved value

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Manohar Velpuri

2. Affiliation / position FIG commission 9, Vice chair

3. Country Denmark/Singapore/India

4. E-mail manohar.velpuri@gmail.com

5. Comments Sources: A Valuation Model on Residential Property for Tax
Assessments H Visser
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20- Giiney Kore

Section A. General questions for property valuation systems in SOUTH KOREA

Questions

Responses

1. Please indicate the organizations responsible for valuation of
properties for property taxation purposes through name in national
language and English translation.

Ministry of Land, Infrastructure and Transport
(MOLIT)

2. What are the types of objects of valuation for property taxation (e.g.
unimproved parcel, building)? Name and date of the ordinance to be
listed.

Buildings(Single-unit Housing Price, Multiunit
Housing Price) Land

3. Please mention value type (e.g. market value, tax value, capital
value) used by the responsible organization for property taxation?

Public tax value

4. Please mention the public registry datasets (e.g. cadastre, land
registry, building registry) which are used in valuation procedures,
and their mutual functions?

Also Molit has developed the KRAS system that
integrated cadastre and building registry). But
land registry is still not integrated with KRAS
system.

5. Which methods are applied for collecting market data needed for
valuation?

The municipalities are doing the tax valuation
per year annually.

Local officers in municipality calculate the tax
values of every parcels and buildings after
making the sample valuation by the real estate
certified public appraisers. Appraisers use past
similar valuation cases or real sales price data
recorded on the RTMS.

6. Is there any special valuation database for storing datasets used in
(e.g. property characteristics) or produced with (e.g. sales statistics)
valuation procedures? If yes, please give the name of database,
indicate responsible authority, and describe its content.

The municipalities have the datasets for
managing and producing for public tax valuation.
These data can be collected the central
government dataset in real time

7.1s there a web-based dissemination of valuation information? If yes,
please indicate which data (e.g. sales statistics) is open to the public.

Yes. Molit provides the real estate price
information via Internet
(http://www.realtyprice.kr)

8. How frequently are general revaluations made?

Annually

9. Is there a system of indexation affecting property value between
regular revaluations?

Sure. Parcel prices have been increasing. But it is
depended on the sample price of the public
appraisers

10. Do taxpayers have a right to appeal against the appraised values?
If yes, please indicate how disputes are resolved

Sure. In the May of year, local government
provides the tax value for each parcel and
buildings. And that time the owners can be
raising of an objection within 60 days.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in SOUTH KOREA

Questions

Responses

1.Do you have a (computer aided) mass appraisal
system in your country? If yes, please indicate
also responsible authorities.

Yes. It is called the KRAS system in the municipality. But this system is
working between local and central level. Molit is responsible for the
valuation

2. Is there any other use of the mass appraisal
system than property taxation?

No

3. Which CAD/GIS/CAMA (Computer-aided
design / Geographic information system /
Computer Assisted Mass Appraisal) software
packages are used in mass appraisal?

KRAS is working that integrated with cadaster. So KRAS can be used
GIS. Sometimes local governments are using the compensation for
land developments.

4. Which geographical or spatial datasets are
used in mass appraisal? Please describe the
source of these datasets.

Cadastre and building geographic data in the municipality

5. Which geographic or spatial analysis methods
(e.g. visibility analysis, proximity analysis) are
applied in mass appraisal?

Simple analysis methods for mass appraisal are applied. All parcels
pertained to mass appraisal all include geographic information.
Therefore it is possible to analyze the distance between parcels and
the density.

6. Is three-dimensional (3D) data used in mass
appraisal? Please describe source of 3D data (e.g.
floor plans). Does Valuation objects include
condominium, strata title, freehold flats or other
3D units.

No

7. Is there any relationship between the CAMA
system and other public registers (e.g. cadastre,
land registry, building registry, ...)?

Still not integrated with cadasteral and land registry.
However, information on public registers are utilized to survey land
characteristics
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8. Please describe the statistical models (e.g.
additive, multiplicative) applied in mass
appraisal according to type or functions of
properties?

Hedonic price model

9. Please indicate statistical analysis methods
(e.g. multiple regression analysis, artificial neural
network) applied in mass appraisal?

Yes, multiple regression analysis

Y = bo+b1Xi1+b2Xa+...+bpX, Y=Dependent Variable(land price)
bo=constant

X1, Xz, .., XP = Independent Variable(Land use , Altitude, Land form,
Designated use district, etc) by, bz, ...bp = Coefficient of Independent

10. Which land use characteristics (e.g. land use
zones) are used as variables in mass appraisal
models? Please describe the source(s) of these
characteristics.

21 land characteristics are being used for mass appraisals, and within
those 21, 16 characteristics are utilized as independent variables.
Land use characteristics consist of zoning, land use, altitude, land
form, contact with road and etc. These factors are collected through
both the Urban Planning Information System and field surveys.

11. Which environmental and locational
characteristics (e.g. location nuisance, distance to
points of interest / POls, environmental risks)
are used as variables in mass appraisal models?
Please describe the source(s) of these
characteristics.

Government has been developed the so many characteristics for
valuation. And this is used every local government supervised by the
central government

Within the 21 land characteristics, region factors are: Contact with
road, Distance from rail road, Distance from waste treatment facilities
and etc. These factors are collected through both the Urban Planning
Information System and field surveys.

12. Which building or improvement
characteristics (e.g. number of unit, construction
type and material) are used as variables in mass
appraisal models? Please describe the source(s)
of these characteristics.

Molit provides the sample valuation list for buildings. Also the local
governments can calculate the mass building valuations comparison
with the sample valuation by the public appraisers.

Major characteristics are: floor area ratio, building coverage ratio,
building construction, past history of remodeling, structure per floor
and etc. These characteristics are provided by the

Construction Administration System that is verified through field
surveys.

13. Does valuation legislation prescribe an
investigation into the general quality or
performance analysis (e.g. ‘ratio study’) of the
mass appraisal system? If yes, please describe the
indicators used in the performance analysis.

Korea’s mass appraisal performance is assessed by a coefficient of
dispersion with measures horizontal fairness.

14. Please indicate whether single property
appraisal is applied for improving accuracy of
mass appraisal estimations.

Yes. This is making by the public appraisers. Condominiums, hotels,
golf clubs and other large real estates are categorized as special real
estate, and public appraisers apply single property appraisals.

Section C. Questions for single property valuation

procedures in SOUTH KOREA

Questions

Responses

1. Which valuation methods are used for single
property appraisal for property taxation? Please
relate valuation methods with the type of valuation
objects (e.g. sales comparison approach for
unimproved parcels).

Three different methods are applied depending on the type of real
estate property: Cost Approach to Value, Income Approach to
Value, and Comparison Approach.

Land: Comparison Approach

Buildings: Cost Approach to Value, Income

Approach to Value, Comparison Approach

Factories: Income Approach to Value

Vehicles, Ships, Air Planes : Cost Approach to

Value Right(mineral, fishing and etc.) : Income Approach to Value

2. Which geographical or spatial datasets are used
for single property appraisal? Please describe the
source(s) of these datasets.

Cadastre and building geographic data in the municipality

3. Which legal property characteristics (e.g.
property rights) are taken into account for single
property appraisal? Please describe also the source
of these characteristics.

Yes, special real estates where single property appraisals are
applied, have several owners with individual rights, meaning the
relationship between their individual rights is an important factor

4. Which land use characteristics (e.g. land use
zones) are taken into account for single property
appraisal? Please describe also the source(s) of
these characteristics.

They are very similar to the land use characteristics utilized in the
mass appraisal model. (refer to reply of question 10)

5. Which environmental and locational
characteristics (e.g. location nuisance, distance to
POIs, environmental risks) are taken into account
for single property appraisal? Please describe the
source(s) of these characteristics

Yes, for regional factors there are: Contact with road, Distance from
rail road, Distance from waste treatment facilities and etc. These
factors are collected through both the Urban Planning Information
System and field surveys.

6. Which building or improvement characteristics
(e.g. number of unit, construction type and
material) are taken into account for single property

Yes; however, real estate appraisal additionally takes into
consideration building characteristics.

Major characteristics are: floor area ratio, building coverage ratio,
building construction, past history of remodeling, structure per

249




appraisal? Please describe the source(s) of these
characteristics.

floor and etc. These characteristics are provided by the Construction
Administration System that is verified through field surveys.

7. If there is a special valuation database, please
indicate which sales comparison method related
data (e.g. comparable property identifiers,
monetary  adjustment for time, physical
differences) are kept in this database

For the comparison method, the sample to be compared with is
selected by an appraiser, it is usually a sample with nearby, with
similar land use and form that has been recently transacted. Then
time and other special adjustments are considered.

8. If there is a special valuation database, please
indicate which cost method related data (e.g. type
and source of cost price, chronological age,
depreciations) are kept in this database.

For the cost method, the appraiser surveys the land factors and
regional factors, then applying depreciation values the cost price

9. If there is a special valuation database, please
indicate which income valuation method related
(e.g. gross income, net income, capitalization rate,
discount rate) are kept in this database.

For the income valuation method, the appraiser surveys the land
factors and regional factors and estimates the profit, capitalization
rate, and discount rate.

Section D. Information concerning respondent(s)

Questions Z..A have been answered by

Respondent

1. Name

YOUNG-HO, LEE

2. Affiliation / position

Shingu College / Assistant Professor

3. Country South Korea

4. E-mail Horey205@shingu.ac.kr
5. Comments

Questions X..Y have been answered by Respondent

1. Name

BONG-JUN, KIM

2. Affiliation / position

Korea Appraisal Board / Researcher

3. Country

South Korea

4. E-mail

bjkimv@naver.com

5. Comments
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21- ispanya

Section A. General questions for property valuation systems in SPAIN

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties
for property taxation purposes through
name in national language and English
translation.

Direccion General del Catastro.
Spanish Directorate General for Cadastre

2. What are the types of objects of
valuation for property taxation (e.g.
unimproved parcel, building)? Name and
date of the ordinance to be listed.

Real estate: soil +constructions
Real Estate Cadastre Law (Royal Decree
1/2004 of March 5)

Regulation of the Cadastre (Royal Decree 417/2006 of 7 April), develops
the Real Estate Cadastre Law). Technical rules to determine the
cadastral value of the urban real estate

(RD 1.020/93, of 25 June).
Ministerial Order of 14 October 1998, with the approval of the market
reference rate (MR).

Ministerial Order 1213/2005, of 26 April, approving the module M for the
determination of the values of land and construction of urban real estate in
cadastral valuations.

Technical rules to determine the cadastral value of the real estate with
special features (Royal Decree 1464/2007, of November 2).

Regulating Local Taxes Law (Royal

Legislative Decree 2/2004 of 5 March)

3. Please mention value type (e.g. market
value, tax value, capital value) used by
the responsible organization for
property taxation?

Cadastral value. The cadastral value is set by reference to the market value,
but in no case could be higher than this.

4. Please mention the public registry
datasets (e.g. cadastre, land registry,
building registry) which are used in
valuation procedures, and their mutual
functions?

Cadastre

5. Which methods are applied for
collecting market data needed for
valuation?

In order to achieve the challenge of analyzing the market was created within
the Cadastre the Cadastral Observatory of Real Estate Market (OCMI). The
OCMI is an information system that allows the analysis and treatment of
market information, and obtaining market studies that can serve as support
for all mass valuations that can be made in the territory, as support for fiscal
and administrative uses.

General - analysis of the market environment, press articles and reports
published by market valuation companies. They provide basic information but
they are not useful for massive valuation.

Specific - market information for direct use.

Main source of a market study: The transmissions supplied by notaries and
registrars: Values declared, second transmissions (Property Transfer Tax) and
new constructions subject to VAT. Disadvantage: there are no samples
throughout the territory, the declared values are not always good and not all
the transmissions are open market operations.

Internet offer - press, obtained for free, but these values are not sales made.
Market Studies from the value Reports, for areas and different products,
obtaining them it is expensive and they do not cover the whole territory.
Valuations, are balanced values, but in many cases are estimated values.
Tested values (made by Regional Governments), they are officinal values and
cover all the areas and uses, are adjusted to Transfer Tax or indexed to the
cadastral value.

Sectorial studies: analysis of new construction, commercial and office uses.
They allow obtaining costs of construction and covering other values in
sectors where the market is very difficult to define.

6. Is there any special valuation database
for storing datasets used in (e.g. property
characteristics) or produced with (e.g.

Cadastre
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sales statistics) valuation procedures? If
yes, please give the name of database,
indicate responsible authority, and
describe its content.

7. Is there a web-based dissemination of
valuation information? If yes, please
indicate which data (e.g. sales statistics)
is open to the public.

8. How frequently
revaluations made?

9. Is there a system of indexation
affecting property value between regular
revaluations?

10. Do taxpayers have a right to appeal
against the appraised values? If yes,
please indicate how disputes are
resolved

the Cadastral Observatory of Real Estate Market (OCMI). is an information
system open to public.

The cadastre value for each property is open to the owner, public
administration and legaly interested persons.

The law says that when there are changes ......but no more than 10 years.

We are trying now to have “reference values” updated every year.

Yes. The years without revaluation in a municipality we apply index.

are  general

Yes. The new values are notified and there are first appeal to cadastre, second
to administrative court and the superior court.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in SPAIN

Questions Responses
1. Do you have a (computer aided) | Yes.Cadastre
mass appraisal system in your

country? If yes, please indicate also
responsible authorities.

2. Is there any other use of the mass
appraisal system than property
taxation?

No, it is tailor made for this use.

3. Which CAD/GIS/CAMA (Computer-
aided design / Geographic information
system / Computer Assisted Mass
Appraisal) software packages are used
in mass appraisal?

Own developed integrate with our GIS

4. Which geographical or spatial
datasets are used in mass appraisal?
Please describe the source of these
datasets.

We integrate cadastral database (graphical and literal) with value zones obtain
by market studies and urban development data

5. Which geographic or spatial analysis

For urban areas see question before. For rural areas we are developing now new

methods (e.g. visibility analysis, | system with analysis of proximity to road, slope, and other geographical
proximity analysis) are applied inmass | characteristics
appraisal?

6. Is three-dimensional (3D) data used
in mass appraisal? Please describe
source of 3D data (e.g. floor plans).
Does Valuation objects include
condominium, strata title, freehold
flats or other 3D units.

For valuation we don’t use 3D data but we valuate real estate that can be
composed, for example, by a flat + a % of common areas (stairs, garden, pool etc)
+ a garage + ancillary room.

Real estate can be very complex with different geographic units

7. Is there any relationship between
the CAMA system and other public
registers (e.g. cadastre, land registry,
building registry, ...)?

See previous questions

8. Please describe the statistical
models (e.g. additive, multiplicative)
applied in mass appraisal according to
type or functions of properties?

The cadastral value for each property is determined objectively from the data
in the Real Estate Cadastre and consists of the value of land and the value of
buildings.

252



It is corrected taking into account the particular characteristics of the property.

For determining the cadastral value will be taken into account the following
criteria:

a) The location of the property, the urban planning that affect the soil
and its ability for production.

b) The construction budget of the building, the production benefits, the
professional fees and taxes on the building, the use, the quality and the age of
the building, and also the historic-artistic or other conditions of the
buildings.

C) Production costs and benefits of business promotion, or another
factor that could be applied in cases of lack of promotion d) Some
circumstances and the market values.

e) Any other relevant factor determined by regulation.

It is calculated using a regulatory procedure established. (see question 2)
The Cadastral Value of the urban real estates is obtained from the market value
that include the value

of the land, the value of the construction, a coefficient that evaluates the
expenses and benefices of the

promotion (generaly 1,4) and a localization factor:
VV=1'4-[VR+VC]-FL

VV = market value #/m2 of construction

VR =repercution value of land #/m2 of construction
VC = construction value #/m2 of construction

FL = Localization factor

And as we said before the theoretical market value obtained, using the
procedures described in the law,

is multiplied by a market reference co-efficient (RM), currently set at 0.50.
VCadastral = 1’4 [VR + VC] - FL - RM

The valuation process is described in the following picture

LAND VALUE:

eLocation and parameters of urban planni

se.
*Quality of the building.

*Age / state of maintenance.

X COSTS AND BENEFITS:
eBusiness promotion

X MARKET REFERENCE: Ministerial Order. (0,50)

9. Please indicate statistical analysis
methods (e.g. multiple regression
analysis, artificial neural network)
applied in mass appraisal?

Statistical analysis for the basic values of soil and constructions.

10. Which land use characteristics (e.g.
land use zones) are used as variables in

mass appraisal models? Please
describe the source(s) of these
characteristics.

In urban :Land use and location and building parameters of urban planing
In rural: land use, crops (but we are changing the methodology)
Cadastre, municipality urban planning regional planning
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11. Which environmental and
locational characteristics (e.g. location
nuisance, distance to points of interest
/ POIs, environmental risks) are used
as variables in mass appraisal models?
Please describe the source(s) of these
characteristics.

They are included in the municipality planning

12. Which building or improvement
characteristics (e.g. number of unit,
construction type and material) are
used as variables in mass appraisal
models? Please describe the source(s)
of these characteristics.

In cadastre we define for every unit of construction a typology, a category, a year
for depreciation), a status

ood, bad, ruin...

SHCATTARA 08 E5TA00 08
GOBERNO  MINSTERIO o T
D€ HACENOA o 1REsoonML
| DEESPARA Y ADMMNSTRACONES FUBICAS 56 cATasrs QAsE 1V COLECTVAS

I HIRISE RESIDENTIAL BUILDINGS

Tipology adjustment 1.1.1.1 CATALOG OF BUILDING TYF

BV = [MBC x coefN20 x coefN13 xcoef(..)] x Area
700 €/m2 "":“:‘::‘_“f'ﬁ'z’“ depreciation

13. Does valuation legislation
prescribe an investigation into the
general quality or performance
analysis (e.g. ‘ratio study’) of the mass
appraisal system? If yes, please
describe the indicators used in the
performance analysis.

There are continuous studies comparing the values with the real markets values.
We change the basic modules every year to adapt to the marquet.

National coordination

First of all it is necessary to define, as established by the valuation rules, a value
module, M; it is the basis of land and building values that are used in calculating
the cadastral value. The module M is approved by the Ministry of Finance and
Public Administration, from market studies at country level. The current value
of this module is 1000 € / m2.

From this module the land value modules are determined, Basic Module of
Repercussion (MBR) and the building modules, Basic Module for Construction
(MBC). They are applied to the different homogeneous economic zones of the
territory.

MBR1=1.700,00 €/m?2
MBR2=1.200,00 €/m2
MBR3= 800,00 €/m2
MBR4= 450,00 €/m2
MBR5= 210,00 €/m2
MBR6= 100,00 €/m2
\_MBR7= 37,80€/m2

MBR

MéduloM
1000 €/m2 (" MBC1=700,00 €/m2
MBC2=650,00 €/m2
MBC3=600,00 €/m2
MBC4=550,00 €/m2
MBC5=500,00 €/m2
MBC6=450,00 €/m2
MBC7=400,00 €/m2

Based on these values the High Commission of the Real Estate

Coordination established the coordination framework criteria: MBR - The

indicator of the real estate dynamic: The municipalities are classified based
on their real estate dynamic in seven groups, with the MBR indicator and a

number.

MBC - The assignment of this module is based on the real estate dynamic of
each municipality, as it is defined by their group assignment represented by its
MBR. The applying of the MBC modules is limited to 1-5.

The High Commission of the Real Estate Coordination coordinates and
proposes the land and building modules (MBR, MBC) that are assigned to all
municipalities in the common territory (except Basque
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Country and Navarra).

Criteria of values coordination.

Existence of minor entities within the municipality.

decreases or remains.

(agriculture, livestock, industry, services and tourism).

typology, building activity, level of unemployment.

model can assess allow every year.

Economic activities: importance of each one in the municipality

This classification will take into account the similar characteristics of the
municipalities in a number of aspects that allow a complete market analysis:

Membership of a municipality to a region or to an association of municipalities.

Territorial aspects: the surface of the municipality, distance to important
towns, types of access roads to town, the existing railway. Population: number
of inhabitants in recent years to determine if the population increases,

Real estate data: number of urban properties, predominant construction

With these criteria and the market analysis is intended to make every year a
proposal for all municipalities, in the common territory, so that the valuation

14. Please indicate whether single | Asyou see in previous questions, the system is different
property appraisal is applied for
improving accuracy of mass appraisal
estimations.

Section C. Questions for single property valuation procedures in SPAIN

Questions Responses
1. Which valuation methods are used for single property appraisal for property taxation? Please relate
valuation methods with the type of valuation objects (e.g. sales comparison approach for unimproved
parcels).
2. Which geographical or spatial datasets are used for single property appraisal? Please describe the
source(s) of these datasets.
3. Which legal property characteristics (e.g. property rights) are taken into account for single property
appraisal? Please describe also the source of these characteristics.
4. Which land use characteristics (e.g. land use zones) are taken into account for single property
appraisal? Please describe also the source(s) of these characteristics.
5. Which environmental and locational characteristics (e.g. location nuisance, distance to POlIs,
environmental risks) are taken into account for single property appraisal? Please describe the source(s)
of these characteristics
6. Which building or improvement characteristics (e.g. number of unit, construction type and material)
are taken into account for single property appraisal? Please describe the source(s) of these
characteristics.
7. If there is a special valuation database, please indicate which sales comparison method related data
(e.g. comparable property identifiers, monetary adjustment for time, physical differences) are kept in
this database
8. If there is a special valuation database, please indicate which cost method related data (e.g. type and
source of cost price, chronological age, depreciations) are kept in this database.
9. If there is a special valuation database, please indicate which income valuation method related (e.g.
gross income, net income, capitalization rate, discount rate) are kept in this database.

Section D. Information concerning respondent(s)
Questions Z..A have been answered by Respondent
1. Name Amalia Velasco
2. Affiliation / position International Affairs Coordinator of Spanish Directorate

General for Cadastre

3. Country Spain
4. E-mail Amalia.velasco@catastro.minhafp.es

5. Comments
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22- Tirkiye

Section A. General questions for property valuation systems in TURKEY

Questions

Responses

1. Please indicate the organizations
responsible for valuation of properties for
property taxation purposes through name in
national language and English translation.

Local assessment committees for urban parcels - Arsalara ait asgari olgiide
birim deger tespitinde takdir komisyonu

Local assessment committees for rural parcels -
Araziye ait asgari ol¢iide birim deger tespitinde takdir komisyonu

Ministry of Finance - Maliye Bakanlig:

Municipalities - Belediyeler

2. What are the types of objects of valuation
for property taxation (e.g. unimproved
parcel, building)? Name and date of the
ordinance to be listed.

According to Property Tax Law (Emlak Vergisi Kanunu), dated 1970, Turkey
has two types of annually levied immovable property tax:

(1) Land Tax (Arazi Vergisi)
(2) Building Tax (Bina Vergisi)

Land Tax is levied from all unimproved parcels, whereas Building Tax is
levied on improved parcels (land and building together).

Valuation objects for Land Tax include only unimproved parcels.

Valuation objects for Building Tax include parcels and buildings together
(as property or condominium).

3. Please mention value type (e.g. market
value, tax value, capital value) used by the

According to Property Tax Law, property taxes are levied on the tax values
of land and building. See C.1 for definition of the tax value.

registry) which are used in valuation
procedures, and their mutual functions?

responsible organization for property

taxation?

4. Please mention the public registry datasets | Cadastre, Land Register, Address Register, Land use plans.

(e.g. cadastre, land registry, building | Municipalities also maintain property tax inventories which were

established and are updated by data provided with taxpayer declarations

5. Which methods are applied for collecting
market data needed for valuation?

Market data (e.g. rents, price trends, population trends) is mainly based on
knowledge of local assessment committees.

6. Is there any special valuation database for
storing datasets used in (e.g. property
characteristics) or produced with (e.g. sales
statistics) valuation procedures? If yes,
please give the name of database, indicate
responsible authority, and describe its
content.

There are no special valuation databases.

Municipalities have their own property tax inventories to record property
characteristics. Some of these inventories are computerized and managed
in local databases mostly as part of municipal (geographical) information
systems.

7. Is there a web-based dissemination of
valuation information? If yes, please indicate
which data (e.g. sales statistics) is open to the
public.

The parcel unit values (minimum value of the per square meter and per
decar of the parcels) determined by local assessment committees, and
costs of construction determined by Ministry of Finance and Ministry of
Environment and Urbanism are published in web pages of Ministry of
Finance and municipalities.

Municipalities are entitled to prepare ‘property tax maps’ and ‘sales price
lists’ for the assessment of properties, but such maps and lists have never
been produced so far.

8. How frequently are general revaluations
made?

General revaluations are made in every four years.

9. Is there a system of indexation affecting
property value between regular
revaluations?

In between general revaluations, tax values are increased in accordance
with the half of the revaluation rate determined annually by the Ministry
of Finance.

10. Do taxpayers have a right to appeal
against the appraised values? If yes, please
indicate how disputes are resolved

Yes, taxpayers can appeal tax values in the first stage municipalities, then
tax tribunals.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.
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Section B - Questions for mass appraisal procedures in TURKEY

Questions Responses
1. Do you have a (computer aided) mass appraisal system in your | There is no (computer aided) mass appraisal system
country? If yes, please indicate also responsible authorities. in Turkey.

But there are some ongoing initiatives leaded by
General Directorate of Cadastre and Land Registry for
the establishment of mass appraisal system for
property taxation

2. Is there any other use of the mass appraisal system than
property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic
information system / Computer Assisted Mass Appraisal)
software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass
appraisal? Please describe the source of these datasets.

5. Which geographic or spatial analysis methods (e.g. visibility
analysis, proximity analysis) are applied in mass appraisal?

6. Is three-dimensional (3D) data used in mass appraisal? Please
describe source of 3D data (e.g. floor plans). Does Valuation
objects include condominium, strata title, freehold flats or other
3D units.

7. Is there any relationship between the CAMA system and other
public registers (e.g. cadastre, land registry, building registry, ...)?

8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to type or
functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple
regression analysis, artificial neural network) applied in mass
appraisal?

10. Which land use characteristics (e.g. land use zones) are used
as variables in mass appraisal models? Please describe the
source(s) of these characteristics.

11. Which environmental and locational characteristics (e.g.
location nuisance, distance to points of interest / POls,
environmental risks) are used as variables in mass appraisal
models? Please describe the source(s) of these characteristics.

12. Which building or improvement characteristics (e.g. number
of unit, construction type and material) are used as variables in
mass appraisal models? Please describe the source(s) of these
characteristics.

13. Does valuation legislation prescribe an investigation into the
general quality or performance analysis (e.g. ‘ratio study’) of the
mass appraisal system? If yes, please describe the indicators used
in the performance analysis.

14. Please indicate whether single property appraisal is applied
for improving accuracy of mass appraisal estimations.

Section C. Questions for single property valuation procedures in TURKEY

Questions

Responses

1. Which valuation methods are
used for single property appraisal
for property taxation? Please
relate valuation methods with the
type of valuation objects (e.g. sales
comparison approach for
unimproved parcels).

The tax value of the unimproved urban parcel is determined by multiplying the
parcel area by parcel unit value (minimum value of the per square meter) estimated
by the local assessment committees for every street or value zone in urban areas.
The tax value of the unimproved rural parcel is determined by multiplying the parcel
area by unit value (minimum value of the per decar) estimated by the local
assessment committees for every province or districts in rural areas.

Local assessment committees are entitled to apply sales comparison, income and
cost methods for the estimating average unit values in urban and rural areas.

The tax value of the building has two components: (1) Parcel value and (2)
Construction cost of improvements (e.g. building or condominium unit value).
Parcel values are calculated as described above.

Construction costs of improvements are determined through the cost method by
multiplying the gross floor area of buildings or condominium units by the average
construction costs per square meter of the building (including 20 % of cost as
constructor profit), and the extraction of depreciation that has occurred in the
building. If building has central heating / air conditionin system and elevator,
calculated construction cost is increased by 8% and 6%, respectively. Moreover,
some adjustments are made to construction costs for the different floors and
frontage of buildings.
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The average construction costs per square meter for different types of buildings are
determined annually by the Ministry of Finance and the Ministry of Environment
and Urbanism.

Depreciation amount is calculated based on the construction type and age of the
building according to a depreciation scheme issued by the Ministry of Finance in
1972.

2. Which geographical or spatial
datasets are wused for single
property appraisal? Please
describe the source(s) of these
datasets.

Cadastral maps are used for identification of immovable properties that are subject
of taxation and valuation.

3. Which legal property
characteristics  (e.g.  property
rights) are taken into account for
single property appraisal? Please
describe also the source of these
characteristics.

Legal characteristics include right holders and their ownership shares; area and type
of immovable properties, as well as private law and some public law restrictions in
relation to immovable properties.
Legal characteristics are derived from declaration submitted by the taxpayers, and
validated by land registry records.

4. Which land use characteristics
(e.g. land use zones) are taken into
account for single property
appraisal? Please describe also the
source(s) of these characteristics.

In the assessment of parcel unit values in urban areas, following land use
characteristics are taken into consideration:

-Permitted land use

-Type, size, and maximum floor area and height of buildings that can be constructed
over the parcel

Land use characteristics are derived from land use plans.

5. Which environmental and
locational characteristics (e.g.
location nuisance, distance to POIs,
environmental risks) are taken
into account for single property
appraisal? Please describe the
source(s) of these characteristics

In the assessment of parcel unit values in urban areas, following locational and
environmental characteristics are taken into consideration:

- Location

- Closeness to commercial and residential

transportation conditions
- Availability of amenities, such as water, electricity, sewer

areas, green areas,

- Topography
In the assessment of parcel unit values in in rural areas, following locational and
environmental characteristics are taken into consideration:

- Type of rural land according to irrigation conditions (e.g. dry land or

irrigated land)

- Type of rural land according to produced agricultural crops (e.g.
farmland, meadow, pasture, vineyard)
Environmental and locational characteristics are mainly based on knowledge of local
assessment committees.

6. Which building or improvement
characteristics (e.g. number of
unit, construction type and
material) are taken into account
for single property appraisal?
Please describe the source(s) of
these characteristics.

In building value assessment, the following factors should also be take into
consideration:

- Building type (e.g. residential, office)

- Construction type (e.g. steel, concrete, stone

- Building quality (e.g. luxury, first class, second class)

- Availability of elevator, heating/ ventilation/ air conditioning system
- Gross floor area

- Size of the building, number of rooms, number of bathrooms

- Closeness to commercial and residential areas, green areas,
transportation conditions

- Availability of amenities, such as water, electricity, sewer,
- Availability of detached structures
- View
Building and improvement characteristics are derived from declaration submitted

by taxpayers, and validated by land registry records, building permits, and local
investigations.

7. If there is a special valuation
database, please indicate which
sales comparison method related
data (e.g. comparable property
identifiers, monetary adjustment
for time, physical differences) are
kept in this database

There is no such a special valuation database in Turkey

8. If there is a special valuation
database, please indicate which
cost method related data (e.g. type
and source of cost price,

There is no such a special valuation database in Turkey
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chronological age, depreciations)
are kept in this database.

database, please indicate which
income valuation method related
(e.g. gross income, net income,
capitalization rate, discount rate)
are kept in this database.

9. If there is a special valuation | There is no such a special valuation database in Turkey

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Volkan Cagdas

2. Affiliation / position Associate professor at Yildiz Technical University
3. Country Turkey

4. E-mail volkan@yildiz.edu.tr

5. Comments -

Questions X..Y have been answered by Respondent

1. Name Abdullah Kara

2. Affiliation / position Research assistant at Yildiz Technical University
3. Country Turkey

4. E-mail abkara@yildiz.edu.tr

5. Comments
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23- Birlesik Krallik

Section A. General questions for property valuation systems in UK

Questions

Responses

1. Please indicate the organizations responsible for valuation of properties for
property taxation purposes through name in national language and English
translation.

Valuation Office Agency undertakes
the assessment for property tax
purposes.

2. What are the types of objects of valuation for property taxation (e.g.
unimproved parcel, building)? Name and date of the ordinance to be listed.

Residential - Capital Value (Banded)
Commercial - Annual Rental

3. Please mention value type (e.g. market value, tax value, capital value) used by
the responsible organization for property taxation?

Capital Value
Market Rent (subject to conditions)

4. Please mention the public registry datasets (e.g. cadastre, land registry,
building registry) which are used in valuation procedures, and their mutual
functions?

Land Registry

5. Which methods are applied for collecting market data needed for valuation?

Market capture through official

returns and market evidence

6. Is there any special valuation database for storing datasets used in (e.g.
property characteristics) or produced with (e.g. sales statistics) valuation
procedures? If yes, please give the name of database, indicate responsible
authority, and describe its content.

Yes - VOA & Land Registry

7. Is there a web-based dissemination of valuation information? If yes, please
indicate which data (e.g. sales statistics) is open to the public.

Sales data by payment

8. How frequently are general revaluations made? Not set
9. Is there a system of indexation affecting property value between regular | No
revaluations?

10. Do taxpayers have a right to appeal against the appraised values? If yes, | Yes
please indicate how disputes are resolved Tribunal

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in
Section C.

Section B - Questions for mass appraisal procedures in UK

Questions

1. Do you have a (computer aided) mass appraisal system in your country? If yes, please indicate also
responsible authorities.

2. Is there any other use of the mass appraisal system than property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design / Geographic information system / Computer
Assisted Mass Appraisal) software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass appraisal? Please describe the source of these
datasets.

5. Which geographic or spatial analysis methods (e.g. visibility analysis, proximity analysis) are applied
in mass appraisal?

6. Is three-dimensional (3D) data used in mass appraisal? Please describe source of 3D data (e.g. floor
plans). Does Valuation objects include condominium, strata title, freehold flats or other 3D units.

7. Is there any relationship between the CAMA system and other public registers (e.g. cadastre, land
registry, building registry, ...)?

8. Please describe the statistical models (e.g. additive, multiplicative) applied in mass appraisal
according to type or functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple regression analysis, artificial neural
network) applied in mass appraisal?

10. Which land use characteristics (e.g. land use zones) are used as variables in mass appraisal models?
Please describe the source(s) of these characteristics.

11. Which environmental and locational characteristics (e.g. location nuisance, distance to points of
interest / POIs, environmental risks) are used as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

12. Which building or improvement characteristics (e.g. number of unit, construction type and material)
are used as variables in mass appraisal models? Please describe the source(s) of these characteristics.
13. Does valuation legislation prescribe an investigation into the general quality or performance analysis
(e.g. ‘ratio study’) of the mass appraisal system? If yes, please describe the indicators used in the
performance analysis.

14. Please indicate whether single property appraisal is applied for improving accuracy of mass
appraisal estimations.

Responses
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Section C. Questions for single property valuation procedures in UK

unimproved parcels).

Questions Responses
1. Which valuation methods are used for single property appraisal for property taxation? Please | Residential - Capital
relate valuation methods with the type of valuation objects (e.g. sales comparison approach for | Value

Commercial - Annual
Rent

2. Which geographical or spatial datasets are used for single property appraisal? Please describe
the source(s) of these datasets.

None

3. Which legal property characteristics (e.g. property rights) are taken into account for single

All characteristics setin

property appraisal? Please describe also the source of these characteristics. legislation
4. Which land use characteristics (e.g. land use zones) are taken into account for single property | All characteristics setin
appraisal? Please describe also the source(s) of these characteristics. legislation

5. Which environmental and locational characteristics (e.g. location nuisance, distance to POls,
environmental risks) are taken into account for single property appraisal? Please describe the
source(s) of these characteristics

All characteristics setin
legislation

6. Which building or improvement characteristics (e.g. number of unit, construction type and
material) are taken into account for single property appraisal? Please describe the source(s) of
these characteristics.

All characteristics setin
legislation

7. If there is a special valuation database, please indicate which sales comparison method
related data (e.g. comparable property identifiers, monetary adjustment for time, physical
differences) are kept in this database

Yes

related (e.g. gross income, net income, capitalization rate, discount rate) are kept in this
database.

8. If there is a special valuation database, please indicate which cost method related data (e.g. | Cost method is last
type and source of cost price, chronological age, depreciations) are kept in this database. resort
9. If there is a special valuation database, please indicate which income valuation method | Market evidence

Section D. Information concerning respondent(s)

Questions Z..A have been answered by Respondent

1. Name Ben Elder

2. Affiliation / position RICS Global Director of Valuation
3. Country UK

4. E-mail belder@rics.org

5. Comments
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24- Ingiltere

Section A. General questions for property valuation systems in ENGLAND

Questions

Responses

1. Please indicate the organizations responsible for
valuation of properties for property taxation purposes
through name in national language and English
translation.

Valuation Office Agency

2. What are the types of objects of valuation for property
taxation (e.g. unimproved parcel, building)? Name and
date of the ordinance to be listed.

A unit of occupation, known as a ‘hereditament’

3. Please mention value type (e.g. market value, tax value,
capital value) used by the responsible organization for
property taxation?

For non-domestic hereditaments, ‘Rateable value’, a statutory
definition of market rent. Domestic dwellings are assigned to
value bands, based on their market value.

4. Please mention the public registry datasets (e.g.
cadastre, land registry, building registry) which are used
in valuation procedures, and their mutual functions?

The ‘Rating List’ for non-domestic hereditaments and the
‘Council Tax List’ for domestic dwellings.

5. Which methods are applied for collecting market data
needed for valuation?

Various. The Government has the power to obtain
information on lease transactions from non-domestic
occupiers. Dwelling transaction prices are publicly available
from the land registry. Information on taxable units is also
collected from the local authorities.

6. Is there any special valuation database for storing
datasets used in (e.g. property characteristics) or
produced with (e.g. sales statistics) valuation procedures?
If yes, please give the name of database, indicate
responsible authority, and describe its content.

Yes. It is maintained by the Valuation Office Agency (VOA). I
am not sure of its name.

7. Is there a web-based dissemination of valuation
information? If yes, please indicate which data (e.g. sales
statistics) is open to the public.

Yes there is. Refer to the VOA website. There are separate
dissemination portals for non-domestic and domestic units.

8. How frequently are general revaluations made?

For non-domestic hereditaments it is supposed to be every
five years and this has ben the case since 1990 except the
2015 revaluation was delayed until 2017 (to move it away
from the genereal election). Council Tax bands have not been
reassessed since their introduction in 1993.

9. Is there a system of indexation affecting property value
between regular revaluations?

Not affecting property values but the amount paid by tax
payers does vary year to year because for non-domestic
hereditaments the Uniform Business Rate (UBR multiplier) is
indexed and for domestic dwellings local authorities can raise
the payment for each band each year (but capped).

10. Do taxpayers have a right to appeal against the
appraised values? If yes, please indicate how disputes are
resolved

Yes. Firstly by negotiation, then Valuation Tribunal, then the
courts.

Please continue with Section B, if mass appraisal procedures are applied in your country for property taxation. If single
property appraisal methods are used -even if as complementary part of mass appraisal, please answer questions given in

Section C.

Section B - Questions for mass appraisal procedures in ENGLAND

Questions

Responses

1. Do you have a (computer aided) mass appraisal system in
your country? If yes, please indicate also responsible
authorities.

Not in the sense that you may be thinking but there are
various algorithmic routines for valuing different types of
land and property.

2. Is there any other use of the mass appraisal system than
property taxation?

3. Which CAD/GIS/CAMA (Computer-aided design /
Geographic information system / Computer Assisted Mass
Appraisal) software packages are used in mass appraisal?

4. Which geographical or spatial datasets are used in mass
appraisal? Please describe the source of these datasets.

5. Which geographic or spatial analysis methods (e.g.
visibility analysis, proximity analysis) are applied in mass
appraisal?

6. Is three-dimensional (3D) data used in mass appraisal?
Please describe source of 3D data (e.g. floor plans). Does
Valuation objects include condominium, strata title,
freehold flats or other 3D units.

7. Is there any relationship between the CAMA system and
other public registers (e.g. cadastre, land registry, building
registry, ...)?
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8. Please describe the statistical models (e.g. additive,
multiplicative) applied in mass appraisal according to type
or functions of properties?

9. Please indicate statistical analysis methods (e.g. multiple
regression analysis, artificial neural network) applied in
mass appraisal?

10. Which land use characteristics (e.g. land use zones) are
used as variables in mass appraisal models? Please describe
the source(s) of these characteristics.

11. Which environmental and locational characteristics (e.g.
location nuisance, distance to points of interest / POls,
environmental risks) are used as variables in mass
appraisal models? Please describe the source(s) of these
characteristics.

12. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are used as
variables in mass appraisal models? Please describe the
source(s) of these characteristics.

13. Does valuation legislation prescribe an investigation
into the general quality or performance analysis (e.g. ‘ratio
study’) of the mass appraisal system? If yes, please describe
the indicators used in the performance analysis.

14. Please indicate whether single property appraisal is
applied for improving accuracy of mass appraisal
estimations.

Section C. Questions for single property valuation procedures in ENGLAND

Questions

Responses

1. Which valuation methods are used for single property
appraisal for property taxation? Please relate valuation
methods with the type of valuation objects (e.g. sales
comparison approach for unimproved parcels).

Comparison, income and cost approaches are used. The list
of different types of taxable units is very long. A good place
to start would be my website
(http://realestateappraisal.co.uk/?page_id=2447 ). For the
detail on non-domestic land and property types and
methods see
https://www.gov.uk/government/publications/valuation-
office-agency-ratingmanual

2. Which geographical or spatial datasets are used for single
property appraisal? Please describe the source(s) of these
datasets.

Ordnance Survey large scale (1:2,500 and 1:1,250)
mapping is used.

3. Which legal property characteristics (e.g. property rights)
are taken into account for single property appraisal? Please
describe also the source of these characteristics.

Anything that is considered value significant. Given that
non-domestic hereditaments are assessed on the basis of
rental value, lease details are very important when
analysing comparable evidence.

4. Which land use characteristics (e.g. land use zones) are
taken into account for single property appraisal? Please
describe also the source(s) of these characteristics.

There are no ‘land use zones’ as such. The extant planning
permission is obviously the main consideration here.

5. Which environmental and locational characteristics (e.g.
location nuisance, distance to POIs, environmental risks)
are taken into account for single property appraisal? Please
describe the source(s) of these characteristics

Locational factors are certainly taken into account but
reflected in the analysis of comparable evidence.

6. Which building or improvement characteristics (e.g.
number of unit, construction type and material) are taken
into account for single property appraisal? Please describe
the source(s) of these characteristics.

Anything that is considered value significant. Again, as with
legal characteristics, this is important when analysing
comparable evidence but not so important when assessing
value as the statutory definition makes simplifying
assumptions regarding legal and physical characteristics.

7. If there is a special valuation database, please indicate
which sales comparison method related data (e.g.
comparable property identifiers, monetary adjustment for
time, physical differences) are kept in this database

There is but it is an internal VOA database.

8. If there is a special valuation database, please indicate | Asabove
which cost method related data (e.g. type and source of cost

price, chronological age, depreciations) are kept in this

database.

9. If there is a special valuation database, please indicate | Asabove

which income valuation method related (e.g. gross income,
net income, capitalization rate, discount rate) are kept in
this database.
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Section D. Information concerning respondent(s)

Questions Z..A have been answered by | Respondent

1. Name Pete Wyatt

2. Affiliation / position Professor of Real Estate Appraisal
3. Country England

4. E-mail p.wyatt@reading.ac.uk

5. Comments

A few years ago I was involved in some projects that sought to link the
information systems maintained by the VOA (responsible for tax valuation) with
those maintained by local authorities (responsible for tax billing) and
encountered many of the information processing issues that you raise in your

paper.
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INTERLIS FORMATINDA LADM TASINMAZ
DEGERLEME VERI MODELI

C

Bu ekte, LADM Tasinmaz Degerleme Veri Modelinin INTERLIS temsilinin bir bolimi
sunulmustur.

I

I

111SO 19152 LADM Valuation Information Model modelled with INTERLIS 2

INTERLIS 2.3;

MODEL LADM_Valuation_Information_Model (en)

AT "http://www.cadastralvocabulary/interlis/model"
VERSION "20118-02-26" =

IMPORTS UNQUALIFIED ISO_Base;
IMPORTS UNQUALIFIED IS019107;
IMPORTS UNQUALIFIED ISO19111;
IMPORTS UNQUALIFIED IS019115;
IMPORTS UNQUALIFIED ISO19156;
IMPORTS UNQUALIFIED LADM_Base;
IMPORTS UNQUALIFIED LADM_V1;

DOMAIN

VM_BuildingAreaType = (
totalFloorArea,
intraMurosArea,
netFloorArea,
usableArea,
serviceArea,
effectiveBuildingLossArea,

effectiveAndActualBuildingLossArea,

coveredArea,
circulationArea,
buildingEnvelopeArea

VM_BuildingVolumeType = (
grossVolume,
netVolume,
grossVolumeEnclosedCovered,
grossVolumeEnclosedNotCovered,
grossVolumeNotEnclosedCovered,
netVolumeAboveCirculationArea,
netVolumeAboveGrossinternal,



netVolumeAboveNetFloorArea,
netVolumeAboveServiceArea,
netVolumeAboveUsableArea

);
TOPIC Valuation =

DOMAIN

STRUCTURE VM_CostApproach =
chronologicalAge: Integer;
costPricePerSquareMeter: Currency;
costPrice: (
replacementCost,
reproductionCost,
);
dateOfCostPrice: XMLDateTime;
effectiveAge: Integer;
estimatedValue: Currency;
externalObsolescence: Currency;
functionalObsolescence: Currency;
physicalObsolescence: Currency;
totalObsolescence: Currency;
sourceOfCostPrice: CharacterString;
totalCost: Currency;
END VM_CostApproach;

STRUCTURE VM_IncomeApproach =
capitalizationRate: Decimal;

discountRate: Decimal;
effectiveGrossIncome: Currency;
estimatedValue: Currency;
grossIncomeMultiplier: Decimal;
netlncome: Currency;
operatingExpenses: Currency;
potentialGrossIncome: Currency;

END VM_IncomeApproach;

STRUCTURE VM_SalesComparisonApproach =
estimatedValue: Currency;
locationalAdjustment: Currency;
physicalAdjustment: Currency;
timeAdjustment: Currency;
comparableValuationUnitsld: CharacterString;
END VM_SalesComparisonApproach;

STRUCTURE VM_MassAppraisalPerformance =
appraisalUniformity: Decimal;
appraisalLevel: Decimal;
dateOfAnalysis: XMLDateTime;
measureOfAppraisalLevel: (
mean,
median,
weightedMean

measureOfAppraisalUniformity: (
coefficientOfConcentration,
coefficientOfDispersion,
coefficientOfVariation,
interquartileRange,
medianAbsoluteDeviation,
medianPercentDeviation,

range,

standardDeviation,
weightedCoefficientofDispersion,
weightedCoefficientOfVariation,
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other
);
sampleSize: Integer;
END VM_MassAppraisalPerformance;

CLASS VM_Valuation EXTENDS VersionedObject =
vID: MANDATORY 0id;
assessedValue: MANDATORY Currency;
dateOfValuation: MANDATORY XMLDateTime;
valuationReportID: Oid;
appealStatus: (
accepted,
inDecision,
rejected

ValueType: (
annualRentalValue,
appraisedValue,
assessedValue,bookValue,
cadastralValue,
capitalValue,
commercialValue,
fairValue,
marketValue,
reteableValue,
selfAssessedValue,
taxValue,
other

valuationByCostApproach: VM_CostApproach;
valuationByIncomeApproach: VM_IncomeApproach;
valuationBySalesComparisonApproach: VM_SalesComparisonApproach

CLASS VM_MassAppraisal EXTENDS VM_Valuation =
analysisType: (

adaptiveEstimationProcedure,
clusterAnalysis,
locationalValueResponseSurfaceAnalysis,
multipleRegressionAnalysis,
timeSeriesAnalysis,
artificialNeuralNetwork,
other

estimatedValueByMassAppraisal: Currency;
mathematicalModel: CharacterString;
performancelndicator: VM_MassAppraisalPerformance

END Valuation;
TOPIC TransactionPrice =

CLASS VM_TransactionPrice EXTENDS VersionedObject =
tpID: MANDATORY 0id;
contractOrDeclarationID: Oid;
dateOfContractorDeclaration: XMLDateTime;
transactionPrice: Currency;
typeOfTransaction: (
familyTransfer,
forcedSale,
inheritance,
openMarketSale,
other

);

END TransactionPrice;
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TOPIC SaleStatistics =

CLASS VM_SaleStatistics EXTENDS VersionedObject =
analysisID: MANDATORY 0id;

avaragePricePerSquareMeter: Currency;
basePricelndex: Decimal;
dateOfAnalysis: XMLDateTime;
DateOfBasePricelndex: XMLDateTime;
dateOfPricelndex: XMLDateTime;
pricelndex: Decimal;

END SaleStatistics;
TOPIC ValuationUnit =
DEPENDS ON Valuation, TransactionPrice,SaleStatistics, VM_SpatialUnit;

CLASS VM_ValuationUnit EXTENDS VersionedObject =
vulD: MANDATORY 0id;
utilityService: CharacterString;
neighborhoodType: (
urban,
subUrban,
rural

valuationUnitType: (
parcel,
condominium,
building,
property,
other
);
END VM_ValuationUnit;

CLASS VM_ValuationUnitGroup EXTENDS VersionedObject =
vulD: MANDATORY 0id;
extAddressID: LADM_V1.External. ExtAddress;
valuationUnitName: CharacterString;
END VM_ValuationUnitGroup;

TOPIC VM_SpatialUnit =
DEPENDS ON ValuationUnit;

STRUCTURE VM_AreaValue EXTENDS LADM_V1.Spatial_Unit.LA_AreaValue =
buildingAreaType: VM_BuildingAreaType;
END VM_AreaValue;

STRUCTURE VM_VolumeValue EXTENDS LADM_V1.Spatial_Unit.LA_VolumeValue =
buildingVolumeType: VM_BuildingVolumeType;
END VM_VolumeValue;

CLASS VM_SpatialUnit EXTENDS LADM_V1.Spatial_Unit.LA_SpatialUnit =
currentLandUse: CharacterString;
plannedLandUse: CharacterString;
END VM_SpatialUnit;

CLASS VM_Building EXTENDS VersionedObject =
constructionMaterial: (

adobeBlockWalls,
concreteBlockMasonry,
earth,
firedBrickMasonry,
informalConstructions,
massiveStoneMasonry,
mobileHomes,
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mudWalls,
precastConcreteTiltUpWalls,
reinforcedConcrete,
reinforcedMasonry,
rubleStoneMasonry,

steel,

stoneMasonryBlock,

wood

constructionQuality: CharacterString;
dateOfConstruction: XMLDateTime;
energyPerformance: (

A,

AHODO W

(o]

facadeMaterial: (
adobe,
asbestos,
ceramicTiles,
composite,
concrete,
glass,
limestone,
masonry,
metal,
naturalStone,
other,
plaster,
vegetated,
wood

heatingSource: (
biogas,
liquidFuels,
naturalGas,
solidFuels,
straw,
warmWaterOrStream,
electricity

heatingSystem: (
centralHeating,
electricRaditors,
heatPump,
portableGasHeating,
solarHeating,
stove,
districtHeating

numberOfDwelling: Integer;

numberOfFloor: Integer;

useType: (
agriculture,
industrial,
trade,
residential,
publicServices,
office

)
END VM_Building;
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CLASS VM_CondominiumUnit EXTENDS VersionedObject =
accessoryPart: Integer;
accessoryPartType: (

garage,
laundry,
shop,
other

condominiumArea: LA_AreaValue;

culD: 0id;

floorNumber: Integer;

numberOfRoom: Integer;

sharelnjointFacility: Decimal;
END VM_CondominiumUnit;

END VM_SpatialUnit;

END LADM_Valuation_Information_Model.
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D

TASINMAZ DEGERLEME iCIN 3B MANZARA ANALIZ]
ARACI

Bu ekte, birden ¢ok goézlemci i¢in tasinmaz manzara alanlarinin (viewshed)
hesaplanmasi1 ve bu alanlarin hangi arazi kullanim durumlarnyla ckistiginin
belirlenmesine yonelik stireci otomatiklestirmek i¢cin ArcGIS Pro 2.0 ‘Model Builder’

araci ile gelistirilmis is akis1 sunulmustur.

=1

Get Field Value

Calculate Field

)
AreaCalculation
.

Calculate Field (2)
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E

LADM TASINMAZ DEGERLEME VERI MODELININ
ORACLE VERITABANI SEMASI

Bu ekte, LADM Tasinmaz Degerleme Veri Modelinin Oracle 11g veritaban1 semasi

temsilinin bir bélimi sunulmustur.

-- SERVICE CLASSES

DROP TABLE "LADM"."VM_VALUETYPE";

CREATE TABLE "LADM"."VM_VALUETYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- assessedValue, taxValue, marketValue ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL

);
DROP TABLE "LADM"."VM_COSTTYPE";

CREATE TABLE "LADM"."VM_COSTTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- replacementCost, reproductionCost ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL

)i

DROP TABLE "LADM"."VM_TYPEOFTRANSACTION";

CREATE TABLE "LADM"."VM_TYPEOFTRANSACTION" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- openMarketSale, forcedSale ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_APPEALSTATUS";

CREATE TABLE "LADM"."VM_APPEALSTATUS" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- accepted, rejected ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL);

DROP TABLE "LADM"."VM_MEASUREOFAPPRAISALLEVEL";
CREATE TABLE "LADM"."VM_MEASUREOFAPPRAISALLEVEL"
"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL , -- mean, median ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_MASSAPPRAISALANALYSISTYPE";

CREATE TABLE "LADM"."VM_MASSAPPRAISALANALYSISTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, -- multipleRegressionAnalysis, artificialNeuralNetwork ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_MEASUREOFAPPRUNIFORM";
CREATE TABLE "LADM"."VM_MEASUREOFAPPRUNIFORM" (
"RID" NUMBER(27) NOT NULL,
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"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- coefficientOfConcentration, medianAbsoluteDeviation ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,
"CODE" NUMBER(3) NOT NULL);

DROP TABLE "LADM"."VM_BUILDINGUSETYPE";

CREATE TABLE "LADM"."VM_BUILDINGUSETYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, -- residential, agriculture ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL);

DROP TABLE "LADM"."VM_ENERGYPERFORMANCEVALUE";
CREATE TABLE "LADM"."VM_ENERGYPERFORMANCEVALUE" (
"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, - A, BETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_CONSTRUCTIONMATERIALTYPE";

CREATE TABLE "LADM"."VM_CONSTRUCTIONMATERIALTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- concreteBlockMasonry, steel ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_FACADEMATERIALTYPE";

CREATE TABLE "LADM"."VM_FACADEMATERIALTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- composite, metal ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_HEATINGSYSTEMTYPE";

CREATE TABLE "LADM"."VM_HEATINGSYSTEMTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- centralHeating, electricRaditors ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL);

DROP TABLE "LADM"."VM_NEIGBORHOODTYPE";

CREATE TABLE "LADM"."VM_NEIGBORHOODTYPE"

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, -- urban, rural ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_ACCESSORYTYPE";
CREATE TABLE "LADM"."VM_ACCESSORYTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, -- garage, laundry ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_HEATINGSYSTEMSOURCE";

CREATE TABLE "LADM"."VM_HEATINGSYSTEMSOURCE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, -- biogas, electricity ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL);

DROP TABLE "LADM"."VM_VALUATIONUNITTYPE";

CREATE TABLE "LADM"."VM_VALUATIONUNITTYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL,, -- parcel, building ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );
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DROP TABLE "LADM"."VM_BUILDINGAREATYPE";

CREATE TABLE "LADM"."VM_BUILDINGAREATYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2 (30 BYTE) NOT NULL, -- totalFloorArea, netFloorArea ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL );

DROP TABLE "LADM"."VM_BUILDINGVOLUMETYPE";

CREATE TABLE "LADM"."VM_BUILDINGVOLUMETYPE" (

"RID" NUMBER(27) NOT NULL,

"NAME" VARCHAR2(30 BYTE) NOT NULL, -- netVolume, grossVolume ETC.
"DESCRIPTION" VARCHAR2(100 BYTE) NULL,

"CODE" NUMBER(3) NOT NULL);

-- LOGIC CLASSES

DROP TABLE "LADM"."VM_VALUATION";

CREATE TABLE "LADM"."VM_VALUATION" (
"VALUATIONID" NUMBER(27) NOT NULL,
"VALUATIONREPORTID" NUMBER(27),
"DATEOFVALUATION" TIMESTAMP NOT NULL,
"VM_VALUETYPEREF" NUMBER(27),

"ASSESSEDVALUE" NUMBER(27) NOT NULL,
"ASSESSEDVALUECURRENCY" VARCHAR2(2 BYTE) NULL,
"VM_VALUATIONAPPROACHREF" NUMBER(27) NOT NULL,
"VM_APPEALSTATUSREF" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_MASSAPPRAISAL";

CREATE TABLE "LADM"."VM_MASSAPPRAISAL" (

"RID" NUMBER(27) NOT NULL,

"MATHEMATICALMODEL" VARCHAR2(100 BYTE),
"VM_MASSAPPRAISALANALYSISTYPEREF" NUMBER(27),
"VM_MASSAPPRAISALPERFORMANCEREF" NUMBER(27),
"ESTIMATEDVALUEBYMASSAPPRAISAL" NUMBER(27),
"ESTIMATEDVALUEBYMASSAPPRAISALCURRENCY" VARCHAR2(2 BYTE),
"SAMPLESIZE" NUMBER(27)

);

DROP TABLE "LADM"."VM_TRANSACTIONPRICES";
CREATE TABLE "LADM"."VM_TRANSACTIONPRICES" (
"RID" NUMBER(27) NOT NULL,
"CONTRACTORDECLARATIONID" NUMBER(27) NOT NULL,
"DATEOFCONTRACTORDECLARATION" TIMESTAMP,
"TRANSACTIONPRICE" NUMBER(27) NOT NULL,
"TRANSACTIONPRICECURRENCY" VARCHAR2(2 BYTE),
"VM_TYPEOFTRANSACTIONREF" NUMBER(27)

);

DROP TABLE "LADM"."VM_SALESSTATISTICS";
CREATE TABLE "LADM"."VM_SALESSTATISTICS" (
"RID" NUMBER(27) NOT NULL,

"ANALYSISID" NUMBER(27) NOT NULL,
"DATEOFANALYSIS" TIMESTAMP,
"AVARAGEPRICEPERSQUAREMETER" NUMBER(27),
"AVARAGEPRICEPERSQUAREMETERCURRENCY" VARCHAR2(2 BYTE),
"BASEPRICEINDEX" NUMBER(27),
"DATEOFBASEPRICEINDEX" TIMESTAMP,
"PRICEINDEX" NUMBER(27),
"DATEOFPRICEINDEX" TIMESTAMP

);

DROP TABLE "LADM"."VM_VALUATIONUNIT";
CREATE TABLE "LADM"."VM_VALUATIONUNIT" (
"VALUATIONUNITID" NUMBER(27) NOT NULL,
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"VM_VALUATIONUNITTYPEREF" NUMBER(27) NOT NULL,
"VM_NEIGBORHOODTYPEREF" NUMBER(27),
"LA_UTILITYNETWORKTYPEREF" NUMBER(27),
"EXTADDRESSREF" NUMBER(27)

);

DROP TABLE "LADM"."VM_VALUATIONUNITGROUP";
CREATE TABLE "LADM"."VM_VALUATIONUNITGROUP" (
"VALUATIONUNITGROUPID" NUMBER(27) NOT NULL,
"VALUATIONGROUPNAME" VARCHAR2(100 BYTE)

);

DROP TABLE "LADM"."VM_PARCEL";

CREATE TABLE "LADM"."VM_PARCEL" (
"PARCELID" NUMBER(27) NOT NULL,
"LA_SPATIALUNITREF" NUMBER(27) NOT NULL,
"CURRENTLANDUSE" VARCHAR2(100 BYTE),
"PLANNEDLANDUSE" VARCHAR2 (100 BYTE)

);

DROP TABLE "LADM"."VM_ABSTRACTBUILDING";
CREATE TABLE "LADM"."VM_ABSTRACTBUILDING" (
"BUILDINGID" NUMBER(27) NOT NULL,
"VM_BUILDINGUSETYPEREF" NUMBER(27) ,
"VM_AREAVALUEREF" NUMBER(27),
"VM_VOLUMEVALUEREF" NUMBER(27),
"NUMBEROFDWELLING" NUMBER(5),
"NUMBEROFFLOOR" NUMBER(3) ,
"NUMBEROFROOM" NUMBER(5) ,
"DATEOFCONSRUCTION" TIMESTAMP,
"CONSTRUCTIONQUALITY" VARCHAR2(1000 BYTE),
"VM_CONSTRUCTIONMATERIALTYPEREF" NUMBER(27),
"VM_FACADEMATERIALTYPEREF" NUMBER(27),
"VM_HEATINGSYSTEMTYPEREF" NUMBER(27),
"VM_HEATINGSYSTEMSOURCEREF" NUMBER(27),
"VM_ENERGYPERFORMANCEVALUEREF" NUMBER(27)
);

DROP TABLE "LADM"."VM_CONDOMINIUMUNIT";
CREATE TABLE "LADM"."VM_CONDOMINIUMUNIT" (
"CONDOMINIUMUNITID" NUMBER(27) NOT NULL,
"LA_AREAVALUEREF" NUMBER(27),
"ACCESSORYPART" VARCHAR2(1 BYTE),
"VM_ACCESSORYTYPEREF" NUMBER(27),
"SHAREINJOINTFACILITIES" NUMBER(27)

)

DROP TABLE "LADM"."VM_BUILDING";
CREATE TABLE "LADM"."VM_BUILDING" (
"BUILDINGID" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_CONDOMINIUMBUILDING";
CREATE TABLE "LADM"."VM_CONDOMINIUMBUILDING" (
"CONDOMINIUMBUILDINGID" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_SALESCOMPARISONAPPROACH";
CREATE TABLE "LADM"."VM_SALESCOMPARISONAPPROACH" (
"RID" NUMBER(27) NOT NULL,
"VALUATIONUNITGROUPIDREF" NUMBER(27) NOT NULL,
"TIMEADJUSTMENT" NUMBER(27),
"TIMEADJUSTMENTCURRENCY" VARCHAR2(2 BYTE),
"LOCATIONALADJUSTMENT" NUMBER(27),
"LOCATIONALADJUSTMENTCURRENCY" VARCHAR2(2 BYTE),
"PHYSICALADJUSTMENT" NUMBER(27),
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"PHYSICALADJUSTMENTCURRENCY" VARCHAR2(2 BYTE),
"ESTIMATEDVALUE" NUMBER(27) NOT NULL,
"ESTIMATEDVALUECURRENCY" VARCHAR2(2 BYTE) NOT NULL
);

DROP TABLE "LADM"."VM_INCOMEAPPROACH";

CREATE TABLE "LADM"."VM_INCOMEAPPROACH" (

"RID" NUMBER(27) NOT NULL,

"NETINCOME" NUMBER(27),

"NETINCOMECURRENCY" VARCHAR2(2 BYTE),
"POTENTIALGROSSINCOME" NUMBER(27),
"POTENTIALGROSSINCOMECURRENCY" VARCHAR2(2 BYTE),
"EFFECTIVEGROSSINCOME" NUMBER(27),
"EFFECTIVEGROSSINCOMECURRENCY" VARCHAR2(2 BYTE),
"OPERATINGEXPENSESES" NUMBER(27),
"OPERATINGEXPENSESCURRENCY" VARCHARZ2 (2 BYTE),
"CAPITALIZATIONRATE" NUMBER(27),
"GROSSINCOMEMULTIPLIER" NUMBER(27),
"DISCOUNTRATE" NUMBER(27),

"ESTIMATEDVALUE" NUMBER(27),
"ESTIMATEDVALUECURRENCY" VARCHAR2(2 BYTE)

);

DROP TABLE "LADM"."VM_COSTAPPROACH";

CREATE TABLE "LADM"."VM_COSTAPPROACH" (

"RID" NUMBER(27) NOT NULL,

"VM_COSTTYPEREF" NUMBER(27),

"DATEOFCOSTPRICE" TIMESTAMP,

"SOURCEOFCOSTPRICE" VARCHAR2(200 BYTE),
"COSTPRICEPERSQUAREMETER" NUMBER(27),
"COSTPRICEPERSQUAREMETERCURRENCY" VARCHAR2(2 BYTE),
"TOTALCOST" NUMBER(27),

"TOTALCOSTCURRENCY" VARCHAR2(2 BYTE),
"CHRONOLOGICALAGE" NUMBER(27),

"EFFECTIVEAGE" NUMBER(27),

"PHYSICALOBSOLESCENCE" NUMBER(27),
"PHYSICALOBSOLESCENCECURRENCY" VARCHAR2(2 BYTE),
"FUNCTIONALOBSOLESCENCE" NUMBER(27),
"FUNCTIONALOBSOLESCENCECURRENCY" VARCHAR2(2 BYTE),
"EXTERNALOBSOLESCENCE" NUMBER(27),
"EXTERNALOBSOLESCENCECURRENCY" VARCHAR2(2 BYTE),
"TOTALOBSOLESCENCE" NUMBER(27),
"TOTALOBSOLESCENCECURRENCY" VARCHAR2(2 BYTE),
"ESTIMATEDVALUE" NUMBER(27) NOT NULL,
"ESTIMATEDVALUECURRENCY" VARCHAR2(2 BYTE) NOT NULL

);

DROP TABLE "LADM"."VM_VALUATIONAPPROACH";
CREATE TABLE "LADM"."VM_VALUATIONAPPROACH" (
"RID" NUMBER(27) NOT NULL,
"VM_SALESCOMPARISONAPPROACHREF" NUMBER(27),
"VM_INCOMEAPPROACHREF" NUMBER(27) ,
"VM_COSTAPPROACHREF" NUMBER(27)

);

DROP TABLE "LADM"."VM_MASSAPPRAISALPERFORMANCE";
CREATE TABLE "LADM"."VM_MASSAPPRAISALPERFORMANCE" (
"RID" NUMBER(27) NOT NULL,

"DATEOFANALYSIS" TIMESTAMP,

"SAMPLESIZE" NUMBER(27),
"VM_MEASUREOFAPPRAISALLEVELREF" NUMBER(27),
"APPRAISALLEVEL" NUMBER(27),
"VM_MEASUREOFAPPRAISALUNIFORMITYREF" NUMBER(27),
"APPRAISAIUNIFORMITY" NUMBER(27),
"VM_MASSAPPRAISALANALYSISTYPEREF" NUMBER(27),

);

276



DROP TABLE "LADM"."VM_AREAVALUE";

CREATE TABLE "LADM"."VM_AREAVALUE" (

"RID" NUMBER(27) NOT NULL,

"LA_AREAVALUEREF" NUMBER(27) NOT NULL,
"VM_BUILDINGAREATYPEREF" NUMBER(27) NOT NULL
);

DROP TABLE "LADM"."VM_VOLUMEVALUE";

CREATE TABLE "LADM"."VM_VOLUMEVALUE" (

"RID" NUMBER(27) NOT NULL,

"LA_VOLUMEVALUEREF" NUMBER(27) NOT NULL,
"VM_BUILDINGVOLUMETYPEREF" NUMBER(27) NOT NULL
);

DROP TABLE "LADM"."VM_VALUATIONPARTY";
CREATE TABLE "LADM"."VM_VALUATIONPARTY" (
"RID" NUMBER(27) NOT NULL,
"VM_VALUATIONREF" NUMBER(27) NOT NULL,
"LA_PARTYREF" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_VALUATIONUNITBAUNIT";
CREATE TABLE "LADM"."VM_VALUATIONUNITBAUNIT" (
"RID" NUMBER(27) NOT NULL,
"VM_VALUATIONUNITREF" NUMBER(27) NOT NULL,
"LA_BAUNITREF" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_PARCELSPATIALUNIT";
CREATE TABLE "LADM"."VM_PARCELSPATIALUNIT" (
"RID" NUMBER(27) NOT NULL,

"VM_PARCELREF" NUMBER(27) NOT NULL,
"LA_SPATIALUNITREF" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_PARCELSPATIALUNIT";
CREATE TABLE "LADM"."VM_PARCELSPATIALUNIT" (
"RID" NUMBER(27) NOT NULL,

"VM_PARCELREF" NUMBER(27) NOT NULL,
"LA_SPATIALUNITREF" NUMBER(27) NOT NULL

);

DROP TABLE "LADM"."VM_BUILDINGSPATIALUNIT";
CREATE TABLE "LADM"."VM_BUILDINGSPATIALUNIT" (
"RID" NUMBER(27) NOT NULL,

"VM_BUILDINGREF" NUMBER(27) NOT NULL,
"LA_SPATIALUNITREF" NUMBER(27) NOT NULL

);

-- SERVICE CLASSES

-- Primary Key structure for table "LADM"."VM_VALUETYPE"

ALTER TABLE "LADM"."VM_VALUETYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_VALUETYPE"
ALTER TABLE "LADM"."VM_VALUETYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_VALUETYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_VALUETYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_COSTTYPE"

ALTER TABLE "LADM"."VM_COSTTYPE" ADD PRIMARY KEY ("RID");
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-- Checks structure for table "LADM"."VM_COSTTYPE"
ALTER TABLE "LADM"."VM_COSTTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_COSTTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_COSTTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_SALESCOMPARISONAPPROACH"

ALTER TABLE "LADM"."VM_SALESCOMPARISONAPPROACH" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_SALESCOMPARISONAPPROACH"
ALTER TABLE "LADM"."VM_SALESCOMPARISONAPPROACH" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_SALESCOMPARISONAPPROACH" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_SALESCOMPARISONAPPROACH" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_INCOMEAPPROACH"

ALTER TABLE "LADM"."VM_INCOMEAPPROACH" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_INCOMEAPPROACH"
ALTER TABLE "LADM"."VM_INCOMEAPPROACH" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_INCOMEAPPROACH" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_INCOMEAPPROACH" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_COSTAPPROACH"

ALTER TABLE "LADM"."VM_COSTAPPROACH" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_COSTAPPROACH"
ALTER TABLE "LADM"."VM_COSTAPPROACH" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_COSTAPPROACH" ADD CHECK ("NAME" ISNOT NULL);
ALTER TABLE "LADM"."VM_COSTAPPROACH" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_TYPEOFTRANSACTION"

ALTER TABLE "LADM"."VM_TYPEOFTRANSACTION" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_TYPEOFTRANSACTION"
ALTER TABLE "LADM"."VM_TYPEOFTRANSACTION" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_TYPEOFTRANSACTION" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_TYPEOFTRANSACTION" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_APPEALSTATUS"

ALTER TABLE "LADM"."VM_APPEALSTATUS" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_APPEALSTATUS"
ALTER TABLE "LADM"."VM_APPEALSTATUS" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_APPEALSTATUS" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_APPEALSTATUS" ADD CHECK ("CODE" ISNOT NULL);

-- Primary Key structure for table "LADM"."VM_MEASUREOFAPPRAISALLEVEL"

ALTER TABLE "LADM"."VM_MEASUREOFAPPRAISALLEVEL" ADD PRIMARY KEY ("RID");
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-- Checks structure for table "LADM"."VM_MEASUREOFAPPRAISALLEVEL"
ALTER TABLE "LADM"."VM_MEASUREOFAPPRAISALLEVEL" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_MEASUREOFAPPRAISALLEVEL" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_MEASUREOFAPPRAISALLEVEL" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_MASSAPPRAISALPERFORMANCE"

ALTER TABLE "LADM"."VM_MASSAPPRAISALPERFORMANCE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_MASSAPPRAISALPERFORMANCE"
ALTER TABLE "LADM"."VM_MASSAPPRAISALPERFORMANCE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_MASSAPPRAISALPERFORMANCE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_MASSAPPRAISALPERFORMANCE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_MASSAPPRAISALANALYSISTYPE"

ALTER TABLE "LADM"."VM_MASSAPPRAISALANALYSISTYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_MASSAPPRAISALANALYSISTYPE"
ALTER TABLE "LADM"."VM_MASSAPPRAISALANALYSISTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_MASSAPPRAISALANALYSISTYPE" ADD CHECK ("NAME" ISNOT NULL);
ALTER TABLE "LADM"."VM_MASSAPPRAISALANALYSISTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_MEASUREOFAPPRUNIFORM"

ALTER TABLE "LADM"."VM_MEASUREOFAPPRUNIFORM" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_MEASUREOFAPPRUNIFORM"
ALTER TABLE "LADM"."VM_MEASUREOFAPPRUNIFORM" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_MEASUREOFAPPRUNIFORM" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_MEASUREOFAPPRUNIFORM" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_BUILDINGUSETYPE"

ALTER TABLE "LADM"."VM_BUILDINGUSETYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_BUILDINGUSETYPE"
ALTER TABLE "LADM"."VM_BUILDINGUSETYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_BUILDINGUSETYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_BUILDINGUSETYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_ENERGYPERFORMANCEVALUE"

ALTER TABLE "LADM"."VM_ENERGYPERFORMANCEVALUE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_ENERGYPERFORMANCEVALUE"
ALTER TABLE "LADM"."VM_ENERGYPERFORMANCEVALUE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_ENERGYPERFORMANCEVALUE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_ENERGYPERFORMANCEVALUE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_CONSTRUCTIONMATERIALTYPE"

ALTER TABLE "LADM"."VM_CONSTRUCTIONMATERIALTYPE" ADD PRIMARY KEY ("RID");
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-- Checks structure for table "LADM"."VM_CONSTRUCTIONMATERIALTYPE"
ALTER TABLE "LADM"."VM_CONSTRUCTIONMATERIALTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_CONSTRUCTIONMATERIALTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_CONSTRUCTIONMATERIALTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_FACADEMATERIALTYPE"

ALTER TABLE "LADM"."VM_FACADEMATERIALTYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_FACADEMATERIALTYPE"
ALTER TABLE "LADM"."VM_FACADEMATERIALTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_FACADEMATERIALTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_FACADEMATERIALTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_HEATINGSYSTEMTYPE"

ALTER TABLE "LADM"."VM_HEATINGSYSTEMTYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_HEATINGSYSTEMTYPE"
ALTER TABLE "LADM"."VM_HEATINGSYSTEMTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_HEATINGSYSTEMTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_HEATINGSYSTEMTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_NEIGBORHOODTYPE"

ALTER TABLE "LADM"."VM_NEIGBORHOODTYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_NEIGBORHOODTYPE"
ALTER TABLE "LADM"."VM_NEIGBORHOODTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_NEIGBORHOODTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_NEIGBORHOODTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_ACCESSORYTYPE"

ALTER TABLE "LADM"."VM_ACCESSORYTYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_ACCESSORYTYPE"
ALTER TABLE "LADM"."VM_ACCESSORYTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_ACCESSORYTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_ACCESSORYTYPE" ADD CHECK ("CODE" ISNOT NULL);

-- Primary Key structure for table "LADM"."VM_HEATINGSYSTEMSOURCE"

ALTER TABLE "LADM"."VM_HEATINGSYSTEMSOURCE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_HEATINGSYSTEMSOURCE"
ALTER TABLE "LADM"."VM_HEATINGSYSTEMSOURCE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_HEATINGSYSTEMSOURCE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_HEATINGSYSTEMSOURCE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_VALUATIONUNITTYPE"

ALTER TABLE "LADM"."VM_VALUATIONUNITTYPE" ADD PRIMARY KEY ("RID");
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-- Checks structure for table "LADM"."VM_VALUATIONUNITTYPE"
ALTER TABLE "LADM"."VM_VALUATIONUNITTYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_VALUATIONUNITTYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_VALUATIONUNITTYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_BUILDINGAREATYPE"

ALTER TABLE "LADM"."VM_BUILDINGAREATYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_BUILDINGAREATYPE"
ALTER TABLE "LADM"."VM_BUILDINGAREATYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_BUILDINGAREATYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_BUILDINGAREATYPE" ADD CHECK ("CODE" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_BUILDINGVOLUMETYPE"

ALTER TABLE "LADM"."VM_BUILDINGVOLUMETYPE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_BUILDINGVOLUMETYPE"
ALTER TABLE "LADM"."VM_BUILDINGVOLUMETYPE" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_BUILDINGVOLUMETYPE" ADD CHECK ("NAME" IS NOT NULL);
ALTER TABLE "LADM"."VM_BUILDINGVOLUMETYPE" ADD CHECK ("CODE" IS NOT NULL);

-- LOGIC CLASSES

-- Primary Key structure for table "LADM"."VM_VALUATIONAPPROACH"

ALTER TABLE "LADM"."VM_VALUATIONAPPROACH" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_VALUATIONAPPROACH"

ALTER TABLE "LADM"."VM_VALUATIONAPPROACH" ADD CHECK ("RID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_VALUATIONAPPROACH"
ALTER TABLE "LADM"."VM_VALUATIONAPPROACH" ADD CONSTRAINT "VM_VA_SALESCOMPARISONAPPROACH"
FOREIGN KEY ("VM_SALESCOMPARISONAPPROACHREF") REFERENCES "LADM"."VM_SALESCOMPARISONAPPROACH"
("RID");

ALTER TABLE "LADM"."VM_VALUATIONAPPROACH" ADD CONSTRAINT "VM_VA_INCOMEAPPROACH" FOREIGN KEY
("VM_INCOMEAPPROACHREF") REFERENCES "LADM"."VM_INCOMEAPPROACH" ("RID");

ALTER TABLE "LADM"."VM_VALUATIONAPPROACH" ADD CONSTRAINT "VM_VA_COSTAPPROACH" FOREIGN KEY
("VM_COSTAPPROACHREF") REFERENCES "LADM"."VM_COSTAPPROACH" ("RID");

-- Primary Key structure for table "LADM"."VM_AREAVALUE"

ALTER TABLE "LADM"."VM_AREAVALUE" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_AREAVALUE"

ALTER TABLE "LADM"."VM_AREAVALUE" ADD CHECK ("RID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_AREAVALUE"

ALTER TABLE "LADM"."VM_AREAVALUE" ADD CONSTRAINT "VM_AV_BUILDINGAREATYPE" FOREIGN KEY
("VM_BUILDINGAREATYPEREF") REFERENCES "LADM"."VM_BUILDINGAREATYPE" ("RID");

-- Primary Key structure for table "LADM"."VM_VOLUMEVALUE"

ALTER TABLE "LADM"."VM_VOLUMEVALUE" ADD PRIMARY KEY ("RID");
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-- Checks structure for table "LADM"."VM_VOLUMEVALUE"

ALTER TABLE "LADM"."VM_VOLUMEVALUE" ADD CHECK ("RID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_VOLUMEVALUE"

ALTER TABLE "LADM"."VM_VOLUMEVALUE" ADD CONSTRAINT "VM_VV_BUILDINGVOLUMETYPE" FOREIGN KEY
("VM_BUILDINGVOLUMETYPEREF") REFERENCES "LADM"."VM_BUILDINGVOLUMETYPE" ("RID");

-- Primary Key structure for table "LADM"."VM_VALUATION"

ALTER TABLE "LADM"."VM_VALUATION" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_VALUATION"
ALTER TABLE "LADM"."VM_VALUATION" ADD CHECK ("RID" IS NOT NULL);

ALTER TABLE "LADM"."VM_VALUATION" ADD CHECK ("DATEOFVALUATION" IS NOT NULL);
ALTER TABLE "LADM"."VM_VALUATION" ADD CHECK ("VM_VALUETYPEREF" IS NOT NULL);
ALTER TABLE "LADM"."VM_VALUATION" ADD CHECK ("ASSESSEDVALUE" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_VALUATION"
ALTER TABLE "LADM"."VM_VALUATION" ADD CONSTRAINT "VM_VAL_VALUETYPE" FOREIGN KEY ("VM_VALUETYPEREF")
REFERENCES "LADM"."VM_VALUETYPE" ("RID");

ALTER TABLE "LADM"."VM_VALUATION" ADD CONSTRAINT "VM_VAL_VALUATIONAPPROACH" FOREIGN KEY
("VM_VALUATIONAPPROACHREF") REFERENCES "LADM"."VM_VALUATIONAPPROACH" ("RID");

ALTER TABLE "LADM"."VM_VALUATION" ADD CONSTRAINT "VM_VAL_APPEALSTATUSREF" FOREIGN KEY
("VM_APPEALSTATUSREF") REFERENCES "LADM"."VM_APPEALSTATUS" ("RID");

-- Primary Key structure for table "LADM"."VM_MASSAPPRAISAL"

ALTER TABLE "LADM"."VM_MASSAPPRAISAL" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_MASSAPPRAISAL"

ALTER TABLE "LADM"."VM_MASSAPPRAISAL" ADD CHECK ("RID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_MASSAPPRAISAL"
ALTER TABLE "LADM"."VM_MASSAPPRAISAL" ADD CONSTRAINT "VM_MA_ANALYSISTYPEREF" FOREIGN KEY
("VM_ANALYSISTYPEREF") REFERENCES "LADM"."VM_MASSAPPRAISALANALYSISTYPE" ("RID");

ALTER TABLE "LADM"."VM_MASSAPPRAISAL" ADD CONSTRAINT "VM_MA_PERFORMANCEREF" FOREIGN KEY
("VM_PERFORMANCEREF") REFERENCES "LADM"."VM_MASSAPPRAISALPERFORMANCE" ("RID");

-- Primary Key structure for table "LADM"."VM_TRANSACTIONPRICES"

ALTER TABLE "LADM"."VM_TRANSACTIONPRICES" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_TRANSACTIONPRICES"

ALTER TABLE "LADM"."VM_TRANSACTIONPRICES" ADD CHECK ("RID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_TRANSACTIONPRICES"

ALTER TABLE "LADM"."VM_TRANSACTIONPRICES" ADD CONSTRAINT "VM_TP_PERFORMANCEREF" FOREIGN KEY
("VM_TYPEOFTRANSACTIONREF") REFERENCES "LADM"."VM_TYPEOFTRANSACTION" ("RID");

-- Primary Key structure for table "LADM"."VM_SALESSTATISTICS"

ALTER TABLE "LADM"."VM_SALESSTATISTICS" ADD PRIMARY KEY ("RID");
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-- Checks structure for table "LADM"."VM_SALESSTATISTICS"

ALTER TABLE "LADM"."VM_SALESSTATISTICS" ADD CHECK ("RID" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_VALUATIONUNIT"

ALTER TABLE "LADM"."VM_VALUATIONUNIT" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_VALUATIONUNIT"

ALTER TABLE "LADM"."VM_VALUATIONUNIT" ADD CHECK ("RID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_VALUATIONUNIT"
ALTER TABLE "LADM"."VM_VALUATIONUNIT" ADD CONSTRAINT "VM_VU_VALUATIONUNITTYPEREF" FOREIGN KEY
("VM_VALUATIONUNITTYPEREF") REFERENCES "LADM"."VM_VALUATIONUNITTYPE" ("RID");

ALTER TABLE "LADM"."VM_VALUATIONUNIT" ADD CONSTRAINT "VM_VU_NEIGBORHOODTYPEREF" FOREIGN KEY
("VM_NEIGBORHOODTYPEREF") REFERENCES "LADM"."VM_NEIGBORHOODTYPE" ("RID");

*** baK BUNA *** ALTER TABLE "LADM"."VM_VALUATIONUNIT" ADD FOREIGN KEY ("LA_UTILITYNETWORKTYPEREF")
REFERENCES *** baK BUNA *** "LADM"."LA_UTILITYNETWORKTYPE" ("RID");

ALTER TABLE "LADM"."VM_VALUATIONUNIT" ADD FOREIGN KEY ("EXTADDRESSREF") REFERENCES
"LADM"."EXTADDRESS" ("RID");

-- Primary Key structure for table "LADM"."VM_VALUATIONUNITGROUP"

ALTER TABLE "LADM"."VM_VALUATIONUNITGROUP" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_VALUATIONUNITGROUP"

ALTER TABLE "LADM"."VM_VALUATIONUNITGROUP" ADD CHECK ("RID" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_PARCEL"

ALTER TABLE "LADM"."VM_PARCEL" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_PARCEL"
ALTER TABLE "LADM"."VM_PARCEL" ADD CHECK ("RID" IS NOT NULL);
ALTER TABLE "LADM"."VM_PARCEL" ADD CHECK ("PARCELID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_PARCEL"

*** baK BUNA *** ALTER TABLE "LADM"."VM_PARCEL" ADD CONSTRAINT "VM_PARCEL_PARCELAREAREF" FOREIGN KEY
("PARCELAREAREF") REFERENCES "LADM"."PARCELAREA" ("RID");

-- Primary Key structure for table "LADM"."VM_ABSTRACTBUILDING"

ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_ABSTRACTBUILDING"
ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CHECK ("RID" IS NOT NULL);
ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CHECK ("BUILDINGID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_ABSTRACTBUILDING"
ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_BUILDINGUSETYPEREF" FOREIGN KEY
("VM_BUILDINGUSETYPEREF") REFERENCES "LADM"."VM_BUILDINGUSETYPE" ("RID");

ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_AREAVALUE" FOREIGN KEY
("AREAVALUEREF") REFERENCES "LADM"."AREAVALUE" ("RID");

ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_VOLUMEVALUEREF" FOREIGN KEY
("VOLUMEVALUEREF") REFERENCES "LADM"."VOLUMEVALUE" ("RID");

283



ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_CONSTRUCTIONMATTYPEREF" FOREIGN
KEY ("VM_CONSTRUCTIONMATERIALTYPEREF") REFERENCES "LADM"."VM_CONSTRUCTIONMATERIALTYPE" ("RID");
ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_FACADEMATERIALTYPEREF" FOREIGN KEY
("VM_FACADEMATERIALTYPEREF") REFERENCES "LADM"."VM_FACADEMATERIALTYPE" ("RID");

ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_HEATINGSYSTEMTYPEREF" FOREIGN KEY
("VM_HEATINGSYSTEMTYPEREF") REFERENCES "LADM"."VM_HEATINGSYSTEMTYPE" ("RID");

ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_HEATINGSYSTEMSOURCEREF" FOREIGN
KEY ("VM_HEATINGSYSTEMSOURCEREF") REFERENCES "LADM"."VM_HEATINGSYSTEMSOURCE" ("RID");

ALTER TABLE "LADM"."VM_ABSTRACTBUILDING" ADD CONSTRAINT "VM_AB_ENERGYPERFVALUEREF" FOREIGN KEY
("VM_ENERGYPERFORMANCEVALUEREF") REFERENCES "LADM"."VM_ENERGYPERFORMANCEVALUE" ("RID");

-- Primary Key structure for table "LADM"."VM_CONDOMINIUMUNIT"

ALTER TABLE "LADM"."VM_CONDOMINIUMUNIT" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_CONDOMINIUMUNIT"

ALTER TABLE "LADM"."VM_CONDOMINIUMUNIT" ADD CHECK ("RID" IS NOT NULL);
ALTER TABLE "LADM"."VM_CONDOMINIUMUNIT" ADD CHECK ("CONDOMINIUMUNITID" IS NOT NULL);

-- Foreign Key structure for table "LADM"."VM_CONDOMINIUMUNIT"

ALTER TABLE "LADM"."VM_CONDOMINIUMUNIT" ADD CONSTRAINT "VM_CU_AREAVALUEREF" FOREIGN KEY
("AREAVALUEREF") REFERENCES "LADM"."AREAVALUE" ("RID");

ALTER TABLE "LADM"."VM_CONDOMINIUMUNIT" ADD CONSTRAINT "VM_CU_ACCESSORYTYPEREF" FOREIGN KEY
("VM_ACCESSORYTYPEREF") REFERENCES "LADM"."VM_ACCESSORYTYPE" ("RID");

-- Primary Key structure for table "LADM"."VM_BUILDING"

ALTER TABLE "LADM"."VM_BUILDING" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_BUILDING"

ALTER TABLE "LADM"."VM_BUILDING" ADD CHECK ("RID" IS NOT NULL);
ALTER TABLE "LADM"."VM_BUILDING" ADD CHECK ("BUILDINGID" IS NOT NULL);

-- Primary Key structure for table "LADM"."VM_CONDOMINIUMBUILDING"

ALTER TABLE "LADM"."VM_CONDOMINIUMBUILDING" ADD PRIMARY KEY ("RID");

-- Checks structure for table "LADM"."VM_CONDOMINIUMBUILDING"

ALTER TABLE "LADM"."VM_CONDOMINIUMBUILDING" ADD CHECK ("RID" IS NOT NULL);
ALTER TABLE "LADM"."VM_CONDOMINIUMBUILDING" ADD CHECK ("CONDOMINIUMBUILDINGID" IS NOT NULL);
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