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CAMA - Computer Assisted Mass Appraisal

1 INTRODUCTION

1.1 Sinergise Philosophy and
Approach

We are a customer-focused organization,
thriving to provide excellent service to all our
clients. While we have excellent knowledge
and solutions, we do not come with prescribed
solutions. We are very sensitive to each client’s
needs, ambitions and capabilities and tailor our
solutions accordingly.

In delivery, as well as effective easy-to-use

and intuitive software, we fully recognize the
importance of business change, knowledge
transfer and role-based operation and training.
We strive to focus on the best business process
requirements and ensure the optimum
integration overall. We firmly believe that our
extensive track record and delivery experience
in national cadastral and real estate valuation
solutions in several countries makes us an ideal
development and implementation partner for any
organization.

Our delivered solution is based on pre-existing
technology and knowhow, which makes it
possible to speed-up the development process
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and reduce any risks. However, we always
customize the solution to fit the customer’s
needs perfectly. Since the vast majority of the
technology used was developed in house, we
can modify any part of it. The result is therefore
delivered in a very short period of time,
established, robust and well-tested, yet fully
adopted to local requirements.

Sinergise offers a solution which is easy to use,
platform-independent and utilizes graphical user
interfaces and relational databases. Its fully web-
enabled modular design and flexibility facilitate
enhancements and integration with new or
existing third-party systems.

The system captures data at the point of creation
ensuring that the property and collection data is
consistent. Our system can be distributed across
organizations in different parts of the country
with multi-thread security protection; all systems
have role-bases access.

Since the system should be usable by various
groups of users with different levels of technical
knowledge, we feel that it is very important that
user interface is made as simple, intuitive and
user-friendly as possible.

* Cvetkova ulica 29, 1000 Ljubljana, Slovenia ¢ T:+386 [1] 320-61-50 * www.sinergise.com



CAMA - Computer Assisted Mass Appraisal

1.2 Overall Solution

Assessing property values can be difficult to do
without the right computer system and software
for organizing important data. Computer assisted
mass appraisal also called CAMA is a term used to
describe a software package used by government
agencies to help establish real estate appraisals
for property tax calculations.

Over the last two decades, we have developed
and supported several web-based CAMA/

GIS systems with mapping, data capture and
assessment of land and buildings for a number of
purposes (including ratings and sales), providing
comprehensive, assessments based on rental or
sale assessments. Hence, our system can support
all the current foreseen models and needs in the

short-term, plus many more value-added features.

The Sinergise CAMA solution supports the
international standards for land and building
definitions, and is generic enough to support
different property models, including individual
and combined land, buildings, apartments and
condominium models.

1.2.1 Key system parts within the
valuation process

The proposed system contains several key parts:

« data management - the market data can either
come from the register of rights (e.g., deeds and
contracts) or they can be added through web
application or web services,

- efficientinternal and public viewer,

«  market data classification,

«  data analysis and statistics.

The first step of the valuation process is collecting
all available data about real-estate properties

and market transactions such as sales, rental
values, leases and other. Our system supports
interactive, qualitative and quantitative, tabular
and spatial analysis of all market transactions,

to calculate overall net effective values (sales or
rents) and to help identify and remove outliers
and unrepresentative samples.
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All data collected are managed in a central
“Market data registry” which can support many
processes:

«  properties can be grouped based on property
types, property parameters, location etc. to
develop valuation schemes,

«  valuation schemes can be applied to all properties
in a defined area,

«  property valuers can get access to real market data
in specific region,

«  the public gets an overview about the prices in
specific area,

«  creation of statistics of price trends,

«  source of information for creation of the computer
aided mass appraisal (CAMA),

- inrelation to CAMA one can compare the contract
price with the evaluated price for each transaction
(useful with transaction taxations).

Once the market data are available, one can
create zone value maps and valuation models,
making it possible to apply the computer assisted
individual and mass appraisals either on a specific
set of real-estates (selected by the user) oras a
continuous appraisal procedure (e.g. on a daily
basis) for all the real-estates that have changed in
the specific time interval.

Our system supports:

« Formation of valuation models and rendering
valuation for unlimited number of different sale or
rent comparisons models such as apartment and
commercial buildings or land, apartment units,
agriculture land etc. Additionally, the developed
generic approach also allows the user to design
any kind of cost or income models for example for
commercial or production facilities such as petrol
stations, malls or large industrial objects.

o Detailed presentation of the calculation
procedure for each individual object showing all
the input and output parameters used at any step
of calculation.

« History of values calculated by valuation models
and regular updating of zone value maps in line
with the market requirements.

o Creation of automated value reports on the
estimated value of each property object.
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The mass appraisal system is composed of the

following applications:

« Web-based real-estate property management
module that enabled the user to view and edit
different properties of each individual real-estate.
At all times the history of the property changes
is also traced and can be viewed by the user. The
module can efficiently integrate with different
external services and thus provide the information
from other register (e.g. geometric properties,
legal data, address, etc.).

« Web-based valuation model editor which shows
data about model zones, valuation procedures.
Additionally, the user with sufficient privileges can
edit, add or delete model’s data, which are used
for real-estate valuation. This enables quick and
efficient update of real-estate data.

« Java-based mass appraisal engine which allows
fast and efficient (re)evaluation of real-estates.

1.2.2 Authentication and security

The system is configured to support several
standard authentication and security
mechanisms: from simple username / password
authentication to SSO and active directory
authentication. Our system is designed to have
role-based access control, which prevents
unauthorized access and manipulation of data.
Specific functionalities and data can therefore be
accessed only by users with appropriate user roles
and security permissions.

1.2.3 Technology used

The proposed solution is based on the latest
technology trends (Java, React, Android), which
allows the software to run on all publicly available
web browsers and operating systems. This

gives us the ability to easily design additional
customer-tailored features (based on specific
national legislation). Upgrades of the software
require no effort at the local offices — the web-
based execution ensures that users always run
the latest version of the client application. The
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solution includes a web GIS functionality, which
is ready for wide use and can be easily and
quickly adapted for customer’s needs. The CAMA
valuation application can be fully integrated with
the case management functionality.

1.2.4 Multi-functional and multi-
dimensional database

The Sinergise CAMA solution (the Valuation
Register) is supported by a fully-relational multi-
dimensional date-stamped highly-secure and
controlled geo-database that supports historical
and version management, and can hold an
immense number of objects with an infinite
number of relationships and variables with linked
attributes including quality and source flags,
dates of creation and change, and roles that
affected any change.

The database permits the storing of different real-

estate attributes on different types, for example:
Types of properties: Property values for land
and buildings can be modelled and estimated
separately or in a combined way, e.g. for
commercial, industrial and residential model type.

«  Property parts: De-composition of properties
into inter-linked property parts with defining
attributes for each part. Each real-estate part can
be modelled separately (e.g. units or floors or
building parts inside a buildings), so that even
complex multi-use buildings (e.g., malls) can be
represented and modelled as individual valuation
units with their own valuation models.
Transactions: for example, sales, rental values,
leases with a date-stamp, valuer.

«  Locality: time-stamped neighborhood or
geo-economic characteristics, for example
development, class and affluence, pollution or
noise, that may be based on existing data or re-
drawn by analysts on the basis of sales and other
knowledge or information.

«  Location, as specified by inclusion in any number
of geo-economic polygons, distance or proximity,
barriers or conduits.
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- Coordinates — each property location can be
implicitly located by its coordinates (derived from
GPS or off imagery/digital mapping) or even
through address-matching.

«  Time of change is recorded against all database
objects, especially sales so that time-trend
adjustments can be made to account for annual or
seasonal effects on value.

class Valuation Model /
«featureType»
roupOfLocalitie: Locality ValuationZone
+ goupType [+ name + zonelD
+ groupName 1. + category
+ _category
1.
i Notification
Coefficient
BaseValue + notificationID
+ categorylD v CEEEnl) + notificationAddress
+ objectType icRisctTvps + address
L + classfier + totalValue
+ parameter ¥ PO + valuationData
= Parameteri_is( + parameterList + calculationDate
- i + officeAddress
+ validFrom + rangeTo + appealDeadline
L + coefficientValue + contactPerson
+ validFrom + status
1 + validTo
1
1
0.1
Formula
T
+ code
+ sequence «featureType» 1
+ name RealEstateObject
+ objectType 1 taxpayer «featureType»
+ category + cadastralNumber Person
+ validFrom + value: Value
= < | paremeter. UniversiParameter 0.] POl
+ baseFromObject -
+ baseSource 1.*
+ baseParameter
+ baseCoefficient 0.1
- omuia «featureType»
+ operation Address
+ specialOperation
+ rateParameter + addressiD
+ rateSource
+ rateCoefficient
+ addResultToValue
+ floor
- «featureType» featureT
+ statusceiling Parcel “‘c‘:‘::jé":n’ «featureType»
Unit
+ use: ParcelUse 1 0. + valuation: ConstructionDetail: &
+ areaCalculated: ParcelUse B clionbeialls L 0-*+ valuation: ConstructionDetails
1
«dataType»
0.r ConstructionDetails
«dataType» «dataType» «featureType» + use: ConstructionUse
Install
et e Constiuctionpart B eatec
+ type: I_ns_allalionType + method: ValuationMethod P e ction Use. + installation: Installation [0..7]
+ depreciation + value 5 on + constructionYear
+  weight + calculationStatus: CalcStatus + Installation [0..] + wallMaterial
+ _calculationDate + parameter: UniversalParameter [0..*] + roofMaterial
+ volume [0..1]
+ length [0..1]
«dataType»
ValuationRoom
: ;yr:ea: e «dataType»
UniversalParameter
+ type: ParameterType
+ parameterValue

Figure 1: Conceptual data model of the Valuation Register

In the database, journaling and auditing is treated  The database structure can be easily customized

to highest possible level of importance. For to provide the immediate and significant
each change in the dataset additional data are improvements in the support to the valuation
recorded (user id, timestamp, reference to the process and maintenance of uniform and
process through which the change was made). equitable valuation base.
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2 BASIC CONCEPTS

In order to illustrate the comprehensive workflow
performed within the Valuation Register, one
must first get familiar with the key concepts of
the proposed system. In order for the valuers to
be able to work and make appraisals on realistic
real-estates which can vary from case to case

by number and type of building on the parcel,
number and/or type of units inside the building
etc., we propose the following three-level
technical object (TO) schema:

1. Parcel - represents land on which a specific
building or set of buildings is located

2. Building - represents individual structure on
the land parcel

3. Building unit - represents individual building
units (e.g., apartments, stores, factory units)
inside individual buildings, or even parts of a
unit, e.g., store-front as required

Note: Other types of TO (such as parcel improvements, building
parts, floors, etc.) can be added based on the specific requirements
of the customer or the given the country legislation.

Each type of TO can have its own set of technical
parameters (TPS) based on the type of TO.
Technical parameter sets represent a set of
technical parameters that were collected at

a certain point in time (e. g. in a field visit or
reported by the owner) and is used in the
valuation procedures to establish the generalized
value of the object. Usually, the technical
parameters of the individual objects as well as
the parent objects can be used in the valuation
procedures (e.g., when calculating unit value,
some of the building or even parcel parameters
can be used in the valuation process).

Furthermore, for each TO the user can define
the valuation (model) category (e.g., apartment,
commercial unit, agriculture land, commercial
land, etc.). Ideally the categories are defined
based on the list of available valuation model
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types (this restriction can be relaxed or changed
based on client specification of the rules).

Types of technical parameters can differ based
on the category of the objects as well as on the
physical type of TO (e.g., units will have different
technical parameters than parcels).

2.1 Valuation Register

Our valuation system supports fast and efficient
editing of all types of technical objects (TO) and
their technical parameters (TP). It also allows the
users to specify new model types based on the
legislation requirements or edit the existing ones.
It consists of five different modules designed to
support the modelling and valuation processes
on individual real-estates or group of objects.

The Valuation Register supports the following
functionalities:
«  Search of technical objects by different criteria
- Editing and data display of TO

Editing technical parameters
«  Editing of existing sale information
- Editing of existing rental information

Editing of valuation models and model analysis

2.1.1 Searching of technical objects

The search functionality in the Valuation Register
is designed to support an advanced set of query
and search options with the purpose of assisting
the valuer when searching for the TOs by their
attributes, such as type of TO, identifier, technical
parameter data (e.g. object size, floor, year of
construction, etc.), valuation data (calculation
value or date, calculation status, ...). It can

also integrate with other external services that
support the search mechanisms and thus provide
the possibility to search for example by legal data
(owner, use type, date of transaction), address and
other parameters.
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Search by location is enabled by drawing a
geometry using a GIS functionality. Search results
within the specified spatial location are shown.

A result list with technical objects that correspond
to the specified attributes is displayed. Users can
then choose work on an individual TO (see next
chapter) or perform mass operations.

Search form Results Number of resuits” 2515038 (¥ Refresh data BB Operations wf Case operations |4/ Statistics [T] Ediy
[ Search oblects in case O Cad. number Status Object type Category
0100101.101.1 Buildi rtamente Ia bl
Order by Cadastral number g 906 n viding Apartamente I3 bloc
O 0100101.102.1 00N Building Apariamente Ia bloc
Direction Ascendin,
¢l O 0100101.103.1 00N Building Apartamente |a bloc
O 0100101.104.1 06 n Building Apartamente |a bloc
Type Building -
m] 0100101.105.1 00N Building Apariamente Ia bloc
Category Apartamente la bloc O 0100101.106.1 00n Building Apartamente Ia bloc
TCO m] 0100101.107.1 0N Building Apariamente Ia bloc
Cadastral data O 0100101.108.1 N7 N | Building Apartamente Ia bloc
Cadastral number (m] 0100101.109.1 0 0 I Building Apariamente |a bloc
Area O 0100101.110.1 00N Building Apartamente |a bloc
O 0100101.1195.1 06 n Building Apartamente |a bloc
Geomety o m] 0100101.1198.1 00N Building Apariamente Ia bloc
] 0100101.1198.2 6N Building Apartamente |a bloc
POLYGON((155768.425 294039.66500000004,159352 X J0 0100101.124.1 90N Building Apartamente Ia blo
Technical parameter data d0O 0100101.12415 90N Building Apartamente |z bloc
Parameter status - 0O 0100101.126.1 Qen Building Apariamente la bloc
Parameter value O 0100101.127.1 00N Building Apartamente la bloc
Farameter Repair year O 0100101.128.1 @en Building Apartamente Ia bloc
1995 - 2011 m] 0100101.131.1 00N Building Apariamente Ia bloc
0100101.133.1 Buildin: artamente la bloc
Valuation data o g g n 9 Ap
0100101.134.1 Buildin, artamente la bloc
Object o n ¢ A
i [m] 0100101.136.1 00N Building Apartamente |a bloc
Calculation status: Calculated
] 0100101.140.1 06N Building Apartamente |a bloc
0100101.142.1 Building Apariamente la bloc
Taxation status Included 90
0100101.144.1 Building Apariamente |a bloc
Calculation value X )
Calculation date

Figure 2: Technical objects search form with an advanced set of query and search options (left) and a result list of technical objects (right)

2.1.2 Working with individual

technical objects

Most of the routine work is carried out on

individual technical objects (TOs). The application

supports the following functionalities:
» [Easyaccess to all related TOs using a tree view
of the relation structure. User can get a clear

overview of all parcel-related building units, their
attributes and assigned value(s).

o Add new, retire or remove existing technical

objects

« Edit technical parameters: For each TO the
users may view and edit the values of technical
parameters. Different parameters can be defined
for different types (e.g. unit, land, building) of
objects or object categories (e.g. apartment,
commercial building or agriculture land).

« Add object-related documents (e.g.,

* Cvetkova ulica 29, 1000 Ljubljana, Slovenia ¢ T:+386 [1] 320-61-50 * www.sinergise.com

photographs, deeds, entry forms collected in the
on-site visits, etc.)

View owner information: A list of owners with
some basic attributes is displayed. For users
with appropriate access permissions viewing of
personal details is enabled.

View the existing transactions: A list of all
transactions (sales, rents or leases) is displayed.
For each transaction contains date of transaction,
value, value per m2 and other relevant
information.

Print technical parameters as pdf document.
Calculate TO value and view the existing and
historic values and define a manual value (in
case of external valuation).

Create certificates, information letters and
other documents required by the legislation
Observe the graphical structure of the TO
with an easy access to the GIS interface of the
object location where he can graphically inspect
the neighboring objects by using the map
functionality.

@ SINERGISE




8 CAMA - Computer Assisted Mass Appraisal

For each TO, all existing valuation results who performed, reviewed and amended the

are displayed. When working with valuation calculation as well as a detailed step-by-step
results, valuers can obtain the exact calculation calculation with all the technical parameters,
procedure by clicking on the individual valuation  coefficients and other data used in the valuation
result details. There, the valuer can observe procedure defined by the valuation model.

the date of calculation, the valuer/model

QBrowse | [T] 0100413.418:1.89 (1231914801)

s orooersrie & Print parametors Solectversion /' Edit [ Adddocument 8§ Calculate B Croatoroport  ( Refresh
8§ 0100413.118.1 S —————
88 0100413.18.1 #51
2§ 0100413.118.1 45
88 0100413.118.1 #E4.
88 0100413.118.1 43
88 0100413.118.1 #E2
B8 0100413.118.1 #P1
B8 0100413.118.1.1

58 0100413.118.1.2

B8 0100413.118.1.3 Valuation zone:  Riscani (16) Taxation status:  Included Change status.

Cod rumber.  0100413.118.1.89  Address: mun. Chisingu, sect. Riscani str. Miron Costin, 114 ap.89
Pupose: Residential use: !
Legal area: 91.70 Area: '

Main category:  Apartament la bloc

88 oroosrs et Vaid rom: 29.06.2008 10:33:32 Vel to '

8§ or004a.118.1.5 Value: 605.168.00 Valveperm2: |
82 on0sta 161 Calcuaton cate:  20.06.2004 121927 Acceptance date: 20.06.2004 1230:27
88 ot00s13.118.17 Calcuaton sats: Caleulatod

88 00041311818
88 0100413.118.19
88 or00st3 118110

Link name Link subname ¢ Link rle ¢

58 0100413.118.1.11

iy 002 Valcaton report (2018-05-29-13-30-4) . Basisfor creation &7 W
ot00413.118.1.13

88 0003118115

88 0100413.118.1.16

g |
2
H

B o100t A1 Supratara Suprafafa balconului  Suprafata balconuluil,  Supraft

88 010041311818 . m Lmp. mo. Todjet,m.p.
88 0100413118119
88 0100413.118.1.20
88 0100413118121
88 0100413118122

10230 1650

Pozitie Utimletaj (- Stins
tacott

[} Value Area Value per m2 Result status Tech. parameter setid  Model Calculation date Valid from Valid to Details

90000000224 605.165.00 w23 sose Samevalve 1231914801 Aparamente fabloc 10612021 134757 &
922379901 60516900 ' Aorovec 1231914801 Apartamentalabioc 1 20062008 123927 29062004 123027 Q

D Date of Transaction Area Legal area sale value Value per m2 Currency Tech. parameter set id

Figure 3: Detailed view of the technical object data with the tree structure of the parcel, GIS support and technical and legal data. Display of
entry form, object-related documents and history of valuations.

QU erowse [ 0100490.114.1.09 (12218 1481)

T oot e & protowmmersrs [ selectverson # ean [ Adasocument  EE Coleuits | @ Gremercpon | (C Retresn
Saocoirs e :

B P001E 1A 8

28 w1004 s 1 v

B2 w004t e 1 vea

B eoie e e

B8 01000 18 162 [ sz aera Vi e 2 Re sl Toch gk sl Mok Calalaion dale ald o Vel Dty
35 oronars v e A0 A0 198,00 w2z o8 Same vehus izstarse0n Aperiarste s | 08112021 15477 1,
B oromra et aEsTEn S 16 : Aoarne sztaED! Apsriamene e ¢ 2905 004 153077 22 16 2004 123827 [

W conis a2
Mooz Tans
FF promiE 1 14
10513 15 1.8

= o Dato o Transasion A Logal ares Sak valus Ve por m2 Curency Tesh prametar sotid
B coseis v e

i ooz a1y 0 e s o,
LT
Fooniz s
B3 vrosern e i
| R Resgusson O Sz o Cresed Delivesisd an St ol
B ooz stz ot : Cusated Cntisate ce 112020 Corliom 180200 (2021 11 03}l
3l o0 1113
83 oo e 1
B vrosern e s
B o0z s e

comis a7
; ware Coagery oan e Pt ouner
orosars s 1n
i ot | AT e o g - -
—pomiaas EvEvRPDE LUSIA ot - wotous - "o
L i [ [EE— - e

B 010013 18 1.2
39 oronais v 3

[ Gatngory Grapn arsa

0 e s .

A 11 gecenatey from paet object

Figure 4: Detailed view of the technical object data. Display of owners, existing documents for owners and internal object structure.
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2.1.3 Editing of technical
parameters

Valuation register supports efficient management
of technical parameters which can be collected
for individual object type and valuation model.
This facilitates the addition of new parameters
when for example a new model is developed or
when existing valuation models are upgraded
and new technical parameters are introduced into
the model.

rD List of parameters + Add parameter

estate category is changed removing the need to
collect the same parameter several times.

For each technical parameter additional
limitations can be specified (e.g., min/max value,
precision, list of allowed code-list values, min/max
length of text, etc.).

Name Object type Categories Parameter type | i
s active
™ M v Is virtual Is mandatory

Accesul la calea ferata Building Comerciale complicate, Agricole Boolean No No Yes / Edit
Accesul pentru autovehicule  Building Comerciale complicate, Agricole Boolean No No Yes / Edit
Accesul pentru autovehicule  Parcel Comerciale complicate, Agricole Boolean No No Yes / Edit
Alte camere Building Comerciale complicate, Agricole Numeric No No Yes / Edit
Alte elemente constructive Edifice Comerciale complicate, Agricole Enumerated No No Yes / Edit
Alte servicii Parcel Garaje Boolean No No Yes / Edit
Amplasare Parcel Garaje Enumerated No No Yes / Edit
Amplasarea fatéd de strada " . R
principal Parcel C , Col Agricole Enumerated No No Yes / Edit
Amplasarea la demisol Building Unit Garaje Boolean No No Yes / Edit
Amplasarea la etaj Building Unit Garaje Boolean No No Yes / Edit
Amplasarea la subsol Building Unit Garaje Boolean No No Yes f Edit
Anexa Building Garaje Boolean No No Yes f Edit
Anexa Building Unit Garaje Boolean No No Yes f Edit
Anexa Building Part Comerciale complicate, Agricole Numeric No No Yes f Edit
Anul constructiei Building Part Comerciale complicate, Agricole Numeric No No Yes f Edit
Anul constructiei Building Casa individuala, Case ind. mun.Chisinau,Bali Numeric No No Yes f Edit
Anul constructiei Building Casute Sezoniere Numeric No No Yes f Edit
Anul constructiei Building Comerciale, Comerciale complicate, Agricole Numeric No No Yes / Edit
Anul constructiei Building Apartamente la bloc Numeric No No Yes / Edit
Anul constructiei Building Garaje Numeric No No Yes / Edit
Anul reconstructiei Building Casa individuala, Case ind. mun.Chisinau,Balti Numeric No No Yes / Edit
Anul reparatiei Building Comerciale, Comerciale complicate, Agricole Numeric No No Yes / Edit
Anul reparatiei Building Unit Case ind. mun.Chisinau,Balti Numeric No No Yes / Edit
Anul ultimei reparatii capitale ~ Building Part Comerciale complicate, Agricole Numeric No No Yes / Edit
Apa Building Casa individuala, Case ind. mun.Chisinau,Balti Boolean No No Yes / Edit

Figure 5: A list of technical parameters

The system supports the following types of
parameters: Numeric, Enumerated (code-list),
Date, Boolean and String.

When adding a new technical parameter, its name
and type need to be defined first. Each parameter
has to be linked to a specific type of technical
object and to one or more valuation model
category. Same parameter such as for example
land area can be used on several model types
which means that the same parameter can be
used when a new model is introduced or the real-
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[y P—

Basic settings Parameter type settings

Parameterid 25 Min value 0

Parameter name ~ Parcel area
Max value 99999

Parameter type  Numeric v B 2
Parameter info
Object type Building Unit v

lsmandatory O

Is virtual o

(O Apartamente Ia bloc

Casa individuala

O Comerciale

0 Garaje

() Casute Sezoniere
Comerciale complicate
Agricole

O Case ind. mun.Chiginau, Bali
O Case individuale din loc. rurale
Agricultural land parcels

(O Special realestate objects

C'Reset | X Cancel i Deactvate

Category

Figure 6: Adding a new parameter
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2.1.4 Entry forms

To collect market data e.g. during fieldwork, the
entry forms are used. In the proposed solution,
the entry forms with technical parameters for
each model and object type can be created.

The Forms graphical user interface enables the
users to effortlessly create new or edit existing
entry forms by specifying the list of parameters
that will be collected for specific category and
object type. The appearance of an entry form
can be adjusted by re-positioning of entry form
elements by dragging them with a mouse,
adjusting their size and appearance (color
manipulation, changing of font, style, drawing of
borders, etc.)

CAMA - Computer Assisted Mass Appraisal

is able to perform analyses with external statistical
software (e.g. Excel, SPSS, Matlab or R).

For each transaction some basic attributes are
displayed, e.g. the cadastral number, date of
transaction, sale value, value per m, etc. are
displayed. The transactions are shown for the
selected model type. Effective browsing the
transactions can be executed by using sorting
and searching functionalities. For each transaction
a list of technical parameters can be displayed
and users can change the validity of transactions
(e.g. if the reported value is out of range of
transactions with similar object specifications).

Model type: Casa individuala ~ Objecttype: Building v Q, selectversion Wul[ETENBINEEY - Create new @ Activate
Version status: Draft
Add element to form e
Text hox
Text label
Rectangie
Material pereti test
P Denumirea Stare
[[] Constructie
Preducerea si distribuirea apei, energiei, gazelor  principald Unsatisfactory
Materialul perefilor Tipul de incilzire
argila pe nuiele, carcas cu umplutura Centrala nu functioneaza
Materialul acoperisului Tipul constructiei
combinat (beton armat cu ruberoid) Attached
Ferestre
Lemn simple Stil arhitectonic Finisaj exterior
Sophisticated Decoralive [ stins
- Anul constructiei Grad de finalizare, % Anul reconstructiei
. 123 123 123
Numérul de etaje terestre Suprafata totala exterioara, m.p.
123.00
(] Subsol [ Sauna [ Apé
[ Demisol [] Beci [] Canalizare
[ Mansarda [ Gargj [ Gaz

Figure 7: Entry form editing

2.1.5 Transactions

The system offers effective management of

the transactions — either sale or rentals. The
transactions are imported into the systemin a
.csv format. The system also allows exporting of
transactions together with the object technical
parameters and other relevant information (e.g.
location, address, valuation zone) so that the user

@ SINERGISE
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Model type: [ Apartamente la bloc ~] importsales  Exportsales
Cadastral Date of Val Transaction
adastral i i Legal Sale val alue per )
D number % Object type Tgansar.hon :ga s =aeva ue m2 % Currency Type Purpose Use type Is valid
hd Setrange Setrange Setrange b — — — bl

Vinzare- .

90000000014294 0100313260 Parcel 2019-01-21 268.00 950,000.00 354478 MDL cumpérars For construction x Q
Vinzare-

90000000014293 0146118.381 Parcel 2019-01-21 658.00 101,714.60 154,58 MDL cumpérare Garden-plot [] Q
Vinzare-

90000000014292 2158101.161 Parcel 2019-01-22 518.00 415.00 0.20 MDL cumpérare Garden-plot (] Q
Vinzare-

90000000014291 0146101.128 Parcel 2019-01-22 624.00 23.994.00 3845 MDL cumpérare Garden-plot ] Q
Vinzare- -

90000000014290 0100207165 Parcel 2019-01-22 255.00 3,900,000.00 1529412 MDL cumpérars For construction [] Q
Vinzare- "

90000000014289 2158203.22 Parcel 2019-01-22 1,036.00 0.00 0.00 MDL cumpérare For construction [] Q
Vinzare-

90000000014282 0144113.418 Parcel 2019-01-23 607.00 1,043.38 172 MDL cumpérare Garden-plot (] Q
Vinzare- .

90000000014287 0100417.243 Parcel 2019-01-24 380.00 312.02 0.82 MDL cumparare For construction ] Q
Vinzare- "

90000000014286 0149103 449 Parcel 2019-01-24 498.00 107,929.00 216.73 MDL cumpérare For construction (] Q
Vinzare-

90000000014285 0100101.466 Parcel 2019-01-24 271.00 1,751,499.00 6,463.10 MDL cumpérare For construction [] Q
Vinzare-

90000000014284 0100101.466 Parcel 2019-01-24 271.00 1,751,499.00 6,463.10 MDL cumpérare For construction [] Q
Vinzare- .

90000000014283 0100101 466 Parcel 2019-01-24 271.00 1,751,499 00 6,463.10 MDL cumpérars For construction [] Q
Vinzare- "

90000000014282 0100404180 Parcel 2019-01-25 500.00 800,000.00 1,600.00 MDL cumpérare For construction [] Q .

1-25
Show more
Statistics
Minimum price perm2  Maximum price per m2 ~ Average price per m2 Median price per m2 MNum. of results
0 578343.7 895415 62153 755

Figure 8: A list of transactions for the Apartments model
2.2 Valuation models valuation models even if a newer model version is
introduced in the meantime.

The Valuation Register contains a versatile and

generic modelling functionality, allowing the

valuer to specify easily any type of valuation
model (sale comparison, cost or income) by
defining and linking together the basic elements
of the model based on the user requirement and
country legislation:

«  Valuation zones

«  Valuation groups

«  Coefficients

«  Valuation functions

Note: Not all elements need to be defined if not available. If needed,
the entire calculation can be defined only by using the valuation
functions.

If the, the market (sales, rentals) data are available,
the process of computer aided mass appraisal

can be performed. The Valuation Register

enables assisted and agile creation of valuation
models. Valuation models are versioned and

each version is permanently stored in the system.
This allows the user to study old valuations and

* Cvetkova ulica 29, 1000 Ljubljana, Slovenia ¢ T:+386 [1] 320-61-50 * www.sinergise.com

2.2.1 Valuation zones

The valuation zones can be useful to represent
geographical parts of the country (i.e. postcode
areas, enumeration districts, towns or regions,
or even as, for examples buffers on high streets
or industrial zones), which may have similar
statistical influence on the technical parameters
and on the technical objects’ value (for example,
the square-meter value of the apartment in the
urban centers or along main roads can be much
higher than that in suburbs or in backstreets).

Our solution provides facilities for editing and
refinement of valuation zones, visual inspection
based on transaction and basic diagnostic tests
to see if/how they can make a difference and
whether they should be used in different and
evolving models. Editing of both geometry and
attributes of the valuation zones is supported.

@ SINERGISE
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2.2.2 Valuation groups Usually, the groups represent a more general
grouping of the country to individual statistical

Similarly to the valuation zones, valuation regions and zones may be used to define a more
groups can represent the geographical union of

different parts of country with similar statistical detailed division on a city level (e.g., individual
characteristics (e.g. major city centers, rural districts). Localities can be easily moved/removed

suburbs, west/east of the country, etc.). With the from one group to another.
groups, the valuer can specify these relations

based on the address of the objects and not from

the actual location of the objects (meaning, no

object coordinates or geometry are needed).

RSl Senke siteatari 1 &) IS

ASgZasy )] N N /’
Q Quick search S h _LDUB)XSARI
ID, Cad. number, Address. . \‘.ﬁs ‘) J .JM' "{. -.\’ J
i I | A5
< Layers filter (:::‘ [ 2 ‘j (
v B Base layers N 2 N .
[] X o~ o & / /" /|
A Received plan > N L l / ~
— Parcels . \ *\ '\ CRIULENI b ,(
— Buidings e
—Building parts

~ B otherimprovements.

iRestriction areas
= =Possessions

——Fixed boundary

z‘ -
* Fixed points.
~ 8 Cadastral units /.
- Y o
e S "/ 2
] ~. ™

~ [ Address registry

A B valuation

[[Jvetuation zones
4 parcelSales.
+ buldingSales
4 buildingUnitSales

HINCESTI

7.5 km

Scale: 1228571 MOLDREF99/TM: 221006.86 E 237094.02 N F99/TM NE: 237uy}uzemus 86E  MOLDREF99: 47°16'15.47" N 28°40'39.45" E

Figure 9: Example of valuation zones for Commercial modelin Moldova, displayedin Map viewer

Model type:  Apartamente la bloc ~ Modelversion: 1 (A} v

Basic data Locality groups Valuation zones Coefficients Functions

Groups [ 1 - Coefficients - Comparable method VI Localities
1 (M1 G1T1) — Bunetj, Ceroborta, Cheltuitori, Condrita, Cruzesti, _extravilan*é
Name % Full name # Level
1 (M1 G1 T28) — Bic, Brdila, Dumbrava, _extravilan*13, Fauresti, Frumusica, Goian, |2
Goianul Nou, Hulboaca, Humulesti,
14 (M1 G1 T1) — Botanica, Buiucani, Centru, Chisinau, Ciocana, Rigcani Condrita Republica Moldova, Municipiu Chigindu, Sat Condrita Localitate
47 (M1 1 T1) — Budesti, Colonita, Tohatin, Vadul lui Voda Ceroborta Republica Moldova, Municiiu Chisinau, Comuna Cuzesth Sat | oczjiate
47 (M1 G1 T28) — Bécioi, Bubuieci, Ciorescu, Codru, Cricova, Dobrogea, Durlest, i P in -
Ghidighici, Gratiesti, Singera, Stau Cheltuitori E:gumhi‘ilzﬁ Moldova, Municipiu Chigindu, Comuna Tohatin, Sat Localitate
Buneti gapumica Moldova, Municipiu Chigindu, Comuna Tohatin, Sat Localitate
unefi
Tohatin Republica Moldova, Municipiu Chigindu, Comuna Tohatin :a‘:)Tg (municipiu, comund, oras,
Cruzesti Republica Moldova, Municipiu Chisindu, Comuna Cruzesti :;T 3 (municipiu, comund, oras,
Colonita Republica Moldova, Municipiu Chisindu, Sat Colonita ;Ja‘:)Tg (municipiu, comuns, oras,

Figure 10: Example of valuation groups (left) and localities and communes inside individual group (right)
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2.2.3 Coefficients

Coefficients contain the information about the
statistical influence of a particular technical
parameter on the overall value of TO (for instance,
base value of a square meter of a shop or
apartment, influence of year of construction, etc.).
They can also contain other information such as

dimensions of the coefficient. This allows the
valuer to definition of more complex coefficients,
such as 3-dimensional coefficients. For example,
15t dimension the valuation zone or locality group
and 2" and 3" dimensions representing the other
two different technical parameters, making it
possible to incorporate into the valuation model
the correlation between a pair of parameters.

weights (like the influence of the balcony in the
overall calculation area of the apartment). Figure below shows some examples of such
coefficients for the commercial model. For
example, AIR_COND coefficient consists of three
dimensions, 1st dimension being the valuation
group, 2nd the type of commercial object and
3rd the presence of air conditioning in the

commercial object.

A(A)

Coefficients can be defined for individual
valuation zone, individual locality groups or even
without a specific grouping (content for the
entire country). The structure of the coefficient
can be defined by the valuer by defining the

Model type:  Apartamente la bloc ~ Model version

Basic data Locality groups Valuation zones Coefficients

4= Change view Coefficienttype:  Locality groups v Grouptype: 1 - Coefficients - Comparable method v Objecttype: Building v m Coefficients (7) + Add new coefficient
1011101 - 1 (M1 G1 T1) — Bunetj, Ceroborta, Cheltuitori, Condrita . .
Cruzesti, _extravilan*s Type of heating (1.00)#" Construction year (1.00)/" Type of wall (1.00) /' Type of water (1.00) /
1011128 - 1 (M1 G1 T28) — Bic, Braila, Dumbrava, _extravilan*13 c . iia cotelet
Fauresti, Frumusica, Goian, Goianul Nou, Hulboaca, Humulesfi, oogene 1 - 1961 08 (oot 092 1. Nueste 0.99
R _ i 5 hi
éz;gg;;gngga(:‘?w G17T1) — Botanica, Buiucani, Centru, Chisinau, Casangeric 1961 - 1971 087 chirpci) Centrala ]
T : - proprie argila pe nuiele, functioneaza
47011101 - 47 (M1 G1 T1) — Budesti, Colonita, Tohatin, Vadul lui Voda Contrala 1971 - 1981 0.93 carcas cu Centrala nu 0%
47011128 - 47 (M1 G1 T28) — Bacioi, Bubuieci, Ciorescu, Codru, functioneaza 1 umplutura functioneaza
Cricova, Dobrogea, Durlesti, Ghidighici, Grétiesti, Singera, Stau 1981 - 1991 1 beton monolit
Centrala nu 002 (@rmat) 1 Individuala 1
functioneaza .
1991 - 1996 103 §
caramida 1
Nu este
1996 - 2001 1.07 panouri din 1
Retele centrale beton mari
2001 - 1.1
Sobe 103 piatra bruta 1

Figure 11: Example of coefficients for Apartments model

1(A) v

Model type:  Comerciale v Model version:

Basic data Valuation zones

Locality groups

Coefficients

4= Change view Coefficient type: Locality groups v Group type: 1 - Coefficients - Comparable method v Objecttype: Building v m Coefficients (31) + Add new coefficient
Gerit, Gerobona, Cretutoh Ghiginay. iocars, Caonta o | | AIRLCOND (1.00) /
203013128 - 203 (M3 G1 T28) — Bacioi, Bic, Braila, Bubuieci, Ciorescu, No Yes
Codru, Cricova, Dobrogea, Dumbrava, Durlesti, _extravilan*1
Comerciald 0.97 1
Depozit agricol 1 1.02
Depozite 1 1.02
Oficii 0.97 1
Producere 1 1.02
Producere agricola 1 1.02
p I ARCHITECTURE _ID (1.00) Va
I Average Simple Sophisticated
Comerciald 1.02 1 1.05
Depozit agricol 1 1 1
Depozite 1 1 1
Oficii 1.02 1 1.05
Producere 1 1 1.05
BPradiicars anricnl: 1 1 1

Figure 12: Example of 3D coefficients for Commercial model
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2.2.4 Valuation functions

Valuation functions are used to define the actual
calculation procedures by linking together
coefficient, technical parameters (e.g., object area)
and other valuation functions. By doing so, the
valuer has the possibility and flexibility to define
any type of calculation procedure by simply
linking together a set of Excel-like valuation
function. Different sets of functions can be
defined for each type of TO (unit, building, parcel,
etc.) based on the national legislation.

Our solution supports dozens of different types of
valuation functions:

CAMA - Computer Assisted Mass Appraisal

» arithmetic functions: sum, subtraction, product,
division, min, max, lower, greater, etc.

« logical operations: is null, not, OR, AND, equals

» functions that allow consideration of parcel
structure: map, use parent, map for category

»  special function: decode, call database function,
error, etc.

The valuation functions interface enables
straightforward editing and adding of valuation
functions by defining the basic function
parameters (name, operation), additional
parameters (e.g. precision, default value,
comments/descriptions, etc.) and then simply
adding function attributes.

Model type: ~ Apartamente la bloc v Model version: 1(A) v

Basic data Locality groups Valuation zones Coefficients Functions

Construction

Perennial plantation

Room Default value: 0

Subsoil

= Add function
S Default value: 0

Default value: 0

Building Building Unit
Building Floor P Apartment value = Real total area* Coefficients product * Base Value * Building coefficients * Valuation zone coefficient /' Edit
Building Part
9 » Building coefficients = Use Parent (Coef Product for apartments) /" Edit
Building Unit

Coefficients product = Apartment position * Apartment floor = /" Edit
Edifice Lodja area = If null (Suprafata lodjei, m.p.,8) =/ Edit
Parcel Primary balcony size = If null (Suprafata balconului I, m.p.,0) f Edit

P Real balcony 2 area = Secondary balcony size * Secondary balcony size /" Edit

P Real balcony area = Primary balcony size * Primary balcony size /" Edit

P Real lodja area = Lodge size * Lodja area /" Edit

P Real total area = Suprafata totala, m.p. (V)+Real balcony area+Real balcony 2 area+Real lodja area /" Edit

Secondary balcony size = If null (Suprafata balconului II, m.p.,0) / Edit

Figure 13: Example of valuation formula for Apartments model

EDIT VALUATION FUNCTION

Function name: Apartment value

Object type: Building Unit

Operation type: Times w

» Additional parameters

Function attributes

Argument name
Real total area
Coefficients product
Base Value

Building coefficients

Valuation zone coefficient

+ Add new argument

Argument type
Valuation function
Valuation function
Coefficient

Valuation function

Coefficient

>3 €

G

o o

Figure 14: Example of
editing of valuation

m X Close "i' Delete

functions
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3 COMPLIANCE WITH AVM STANDARDS

The Sinergise CAMA Valuation Module

provides support for all the principles of

the Automation Valuation Models (AVM)
Standard, in deriving market appraisals through
applying mathematically models to property
characteristics. In several projects, we have
worked with the national authorities to gather
and maintain efficiently representative data

of acceptable and documented quality, which
have proven to be statistically sufficient for the
applications developed and that have been
published in an open, transparent way to provide
confidence to the intended users.

3.1 Support for AVM Time Series
Analysis

The Sinergise CAMA system supports time series
analyses to measure the cyclical movements,
random variations, seasonal variations, and trends
observed over a period. Methods used to develop
time trend factors for property valuation, which
are supported by our system, include:

«  Value per-unit analysis, which track changes in sale
price per unit (e.g., per square foot for residential
properties or per unit for apartments) over time.

«  Re-sales analysis, which uses repeat sales
occurring over a given period of time. The system
converts price changes between sales to monthly
rates and an average (or median) rate of change is
extracted.

«  Sales/assessment or sales/AVM value ratio trend
analysis, which involves tracking changes in the
ratio of sales prices to existing assessments (or
AVM values) made as of a common base date.

«  Median/mean value per period in the form of
a moving average/median sale price with the
average or median prices per period regressed to
establish a trend line. The trend value can then be
used to adjust the sale price to the effective date
of the valuation, which can support, for example,
all ratable properties in a local authority area to be
valued by reference to a single valuation date.

* Cvetkova ulica 29, 1000 Ljubljana, Slovenia ¢ T:+386 [1] 320-61-50 * www.sinergise.com

When economic or sales information is limited,
sales and income data can be expanded by using
data from multiple years for similar property
types. This may require time trending and

related adjustments of sale prices to bring them
to current market levels. Inclusion of time sale
variables can be used to adjust values to any
point within the sales period.

TEMPORAL NORMALIZATION: APARTMENT

Parameters

Startgate 01/01/2006 End date 28/022004

Window Se (83rs) 130 Min. number of sampies 50
M numoer of saies 2
| M cacusmeracors | [ savermciors § Updsis asies nformaon

Number of samples: 8985

Sales distribution

M saes

« (M Nomalization
curve

Figure 15: Tool for definition of temporal normalization (adjustment
of prices through years)

Parameters

FUNCTION. sxp(d) “Area8 7%7 Ia e o
Start date 01/01/2006
Lovel 1=

[®) save factors

End date 28/02/2014

Fenvalope %] 20

Percentage of sales inside specified range: 65 92% O Reloaa

PriceiArea relation curve

% 4 0 60

70 80 90 100 MO 120 130 140

Figure 16: Editing of price/area function parameters

BUILDING TYPE

VALUE FACTOR 1S DEFAULT
Staiin 107

Khrushchey | 0.99

Leningrad 101 .
Kiev 098

German 106

Tashkent 1

Georgia 1

Finnish 099

Utity gesign | 1 ©

Experimental | 1.03 (-]
Omer w e

Figure 17: Editing of additional
valuation model parameters
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4 MASS APPRAISALS AND MASS OPERATIONS

Our solution enables effortless editing and

thorough overview of data for individual TO.

However, when there are large quantities of

objects that need to be processed in a very short

time, the individual approach is not very user-

friendly. Therefore, the system also supports

several operations that can be carried out in a

mass mode such as:

e mass appraisal

« mass creation of notifications or information
letters

» mass creation of pdfs for TO parameters

« export of selected TO data

» statistical analysis of valuation results

An advanced set of query and search options
is incorporated into the system with the sole
purpose of providing the valuers the ability to
find the TOs which can then be included in any
of the above-mentioned mass operations (see
example below).

The report and valuations are created
asynchronously giving the valuer the possibility
to perform other tasks while waiting for the
operations to be finished.

If needed, the system can be configured in such
a way that mass valuation can be automatically
performed on a regular daily basis. This way

the system always contains the up-to-date
values of the TOs even if the (re)calculations
were not specifically requested by the valuer.
This functionality also allows and facilitates the
calculations when the data are changed from the
external sources (e.g., through services).

The visual flag on the search results allows the
user to observe current calculation status of the
objects and objects with invalid calculation status
(because of change of object parameters) can

be obtained using the search parameters thus

q Browse | £ 0100513.228 (1197366701) m 0100514.241.2 {1207602401)

Search form Results Number of resuls: 25/88103 (' Refresh uuals Operations pf Case operations ||£ Statistics [T
[] Search objects in case - U Cad number Status Obj¢ L—a e 29ory
Order by . O 9603203275 1 XN | guiic LG Export search results = individuzla

o i 0100203 435.1 =as N guic 5 Calculate a indviduala
Direction Ascending v 0100515.2225 =aN Builc & Include taxation a individuala
- O 0300202.174.2 sZaNn Built & Exclude from taxation a individuala

e ] v (] £106247:2002 maN Built # Approve last calculated value 2 individuala
Category S INIBLEIET 03003111241 =al Bui¢ N Actvate draft parameter sets ? individuala
TCO v ] 0100216.920.3 BEasN BUIC [ Create nofifications a individuala
Cadastral data ] 0300105.94.1 @en Builg [, Print parameters a individuala
fﬂ%@‘r@' 0 0300314.177.1 zZaN Builamg vesa individuala
Area ] 0100423527 1 Ea R Building Casa individuala
] 0100513.498.1 -] Building Casa individuala

oot o ] 0100416.57.3 &N Building Casa individuala
W O 0300312.196.1 0N Building Casa individuala
Technical parameter data 4 0 0100407.135.2 Ea R Building Casa individuala
;2{3?&& = d0 0100520.145.1 EEON Building Casa individuala
Parameter value M In} 0100106.376.3 =ZaN Building Casa individuala
Parameler - ] e BEaN Building Casa individuala
O 9603210.229.3 0N Building Casa individuala

Valuation data O 0100101 532 1 [7 N7 | Building Casa individuala
Object O 9603202.240.1 @0nNn Building Casa individuala
g:‘tf]:':a"“” - ] 0131000.462.2 maNn Building Casa individuala
Tasation status = O 0300302.116.4 0N Building Casa individuala
Calculation value ] 0100110.229.7 Ea R Building Casa individuala

(] 0100104 417 4 - | Buildinn Cass individyzla

Figure 18: Selection of technical objects and mass operations
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facilitating the re-evaluation of objects that have  This allows the valuer to perform basic model

recently changed. calculation quality control, quickly identifying
possible problems/outliers in the model settings.

A specific feature of the mass operation is the Additionally, all the valuation results and technical

speed and optimization that allows several objects can be exported in any user-friendly

statistics to be calculated on the fly for a selected ~ format allowing additional high-level analysis of
set of objects. Valuers can obtain, for example, the valuation results in external statistical software
comparison results of the minimum, maximum, (e.g. Excel, SPSS, Matlab, R etc.).
average, median and standard deviation (and all
other measures) of difference between:
« last two calculated valuation results
«  thelast calculated results and sale prices (if
available)
« asetof objects with the greatest difference
between the selected criteria, etc.

5 INDIVIDUAL CALCULATION MODULE

Once a valuation model is calibrated and applied, easy to identify, which attributes were relevant

the individual calculation module makes it or contributed most to the final price modelled
possible to perform individual calculation and estimate. For each real estate object details of
check valuation models on all and individual each valuation result calculation are available
properties, perhaps outliers or ones where together with all the input parameters used each
special information is known or needed. Our calculation step.

individual AVM calculation module also makes it

[0 Valuation jobs | [7) Valuation result: 9000000022435800 %

Basic data Details
Cadastral number. A 0100413.118.1.89 ¥ Apartment value = Real total area* Coefficients product * Base Value * Building coefficients * Valuation zone coefficient
Calculation value: 605,168.00 (0100413.118.1.89)
Area: 102.3 m? Value: 605167.8538
Value per m2: 5,915.62
Category: Apartamente la bloc Description Value | Source
Model version: 1 Real total area 110.5500
Calculation status: @same value Coefficients product 0.9207
Calculation requested by: Base Value 5682.0000 | Dimension 0 14 (M1 G0 T1) — Botanica, Buiucani, Centru, Chiginau, Ciocana, Rigcani
Calculation date: 08.11.2021 13:47:57 Building coefficients 0.9600
Valuation zone coefficient | 1.0900 Dimension 0 Riscani (16)
C' Refresh

> Real total area = Suprafata totals, m.p. (V)+Real balcony area+Real balcony 2 area+Real lodja area
(0100413.118.1.89)

Value: 110.5500

> Real balcony area = Primary balcony size *Primary balcony size
(0100413.118.1.89)

Value: 0.0000

> Primary balcony size = If null (Suprafata balconului I, m.p.,@)
(0100413.118.1.89)

Value: 0.0000

> Real balcony 2 area = Secondary balcony size * Secondary balcony size
(0100413.118.1.89)
Value: 0.0000

> Secondary balcony size = If null (Suprafata balconului II, m.p.,e)
(0100413.118.1.89)

Value: 0.0000

B Reallodiaarea = tadea ciza*iadi

Figure 19: Details of a valuation result calculation

* Cvetkova ulica 29, 1000 Ljubljana, Slovenia ¢ T:+386 [1] 320-61-50 * www.sinergise.com @ SINERGISE




CAMA - Computer Assisted Mass Appraisal

6 COMPARABLES MODULE

The Comparables module is designed to identify 2. Search comparable transactions in the nearby

transactions (sales) that may be used for valuation area.The user can select the parameters of

of an individual property, by presenting relevant the search, including distance, dates, types,

comparable property information. It allows age, technical parameters, etc.

the valuer to select distance, type, age or other

parameters to form a list of comparable sales. 3.The result is provided in a form of a list of
transactions (sales), which have the same or

The comparables module supports the use of similar attributes.

comparables for different types of transactions -

either sales or rentals. The system allows generation of comparison

reports (in a pdf format), which show the
The process is performed in the following steps: comparables and how they may be used to

adjust the subject property rating value. The
1. Identify the property, for which an individual ~ comparables, presented in the report, can be
appraisal is to be made. The property can defined by the valuer.
be either selected from the map or found
using the search functionality (e.g. search by
location, owner, technical parameters, etc.).

COMPARABLES BUILDINGS

W Search parameters

Basic parameters

Total area 4758 Total area range %

Contract date 2012-04-28 to 2014-04-28

Building year 2004 1o 2014

Building type [=] Buiding name Individual house =]
Location coordinates 390189.3089944628 . 4491909.16315|  Distance 2,000

Additional parameters

Construction material - walls [=] Roortype =
Gas Eleciricity
Heating B Cold water [c]]

_
Figure 20: Step 2: Search comparable transactions in the nearby area

COMPARABLES BUILDINGS

» Search parameters
0 o DISTANCE TOTAL SALE PRICE NORMALIZED  CURRENT ESTIMATED  ESTIMATED BUILDING CONTRACT
AREA [+] PRICE PRICE PER M2 VALUE VALUE PERM2 YEAR DATE

:I 3126 106.42 +7.54 15,7000 1677213 304.28 2527055 458 46 2004 2013-04-05 -

Fl 24342 35814 +13.66 237720 25960 64 424108 2853017 43322 2007 2013-03-05

] 4983 44557 +17.94 243040 28 814 B6 43979 2737124 417.75 2005 2012-10-08

:‘ 43186 47001 +17 87 225720 28277 38 43205 27T 357 73 41799 2009 2012-05-15

W 27344 56241 +15.92 20,000.0 2122443 334.24 32,328.09 509.1 2008 2013-04-18

¥ 236740  589.19 +533 15,680.0 1749307 33062 24,797.29 468 67 2011 2013-01-24
30574  707.64 +10.43 21,938.0 24,256 47 361.98 27,657.08 41273 2008 2013-02-07

l%ENE 1,058 26 +1226 19,608.0 2440335 407 81 26,248 22 438 64 2012 2012-06-14

B 1210 108562 +2205 235230 2467568 354,38 28,151,51 4043 2007 2013-06-01

Bl 13832 1.246.97 +385 235200 264796 514.87 2B 96535 563.2 2009 2013-01-05 -

Awg. current price per m2: 332.43 Showing results - 1-10/10
Avg. estimated price per m2: 488.89 % Frint selected to POF & Load more resuits

Figure 21: Step 3: Results of the search
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7/ FIELD DATA COLLECTION

Field data collection is a tool for mobile devices
(Android OS-based), which enables efficient
management and collection of field data. The
application supports synchronization with
geodatabases in real-time and is capable of
operating in both network connected and
disconnected environments.

The Mobile based field data collection system
support allocation of tasks (packages) amongst
valuers to achieve highest efficiency. The process
of field work execution is optimized to reduce
time required for the tasks to be performed. On-
entry data validation and post-processing quality
assurance procedures ensure that errors are found
and eliminated.

Mobile based field data collection system
supports the following workflow:

1. Prepare maps and services for off-line use with
server-side application

Select area of interest and create field data
collection package

Synchronize the data to a phone or tablet for off-
line use

2. Download maps to your smartphone or tablet

for offline use

3. Collect data

View and explore maps in the field

Select a feature by clicking a geometry on the map
or search by attributes and select from the result
list

Edit feature geometry or attribute data

Add related items to the selected feature (e.g.
document such as pictures, videos, pdfs, etc.) or
take a photo with the device you are using in the
field (location and bearings are recorded)

4. Synchronize / upload collected data back to the

server-side

28 25
- oo an

s

Data collection

Data collection

Hm =

Real estate

Figure 22: Mobile-based Field Data Collection system
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8  REPORTING, PUBLICATION AND DOCUMENTATION

The Sinergise CAMA system supports a

wide range of reporting, publication and
documentation, which are crucial to the overall
AVM functionality to explain and support

the model results, as well as disseminate the
information and allow comment and appeal
(mass publication through a portal).

The database design permits different levels
of information publication for different roles/
users, through textual, chart and geographic
(map) basis.

The following reports can be generated:

»  Per property: providing attribute values of a TO
and its related TOs (for example, parcel-related
building units), their assigned value(s). Generally,
these reports are pre-formatted, in PDF format,
merged with customer-specific reports, for
example.

9  DATAINTEGRATION

The Sinergise web-based system is designed
to consume data sources as web-services, as
long as they are supported by a Service level
Agreement which covers provision, performance
and documents/alerts any changes to content or
format. Our solution fully supports bi-directional
data sharing with other public service bodies. For
example:
« All data entered by user via the Valuation
application will be consumed as a data service
by the database, supported by running a set of
validation rules before commit and ensuring the
referential integrity of the database.

«  Per owner: providing the list of owners real-
estates and their assigned value(s), in PDF format.
These reports may be, for instance, sent to the
real-estate owners, informing them on the values
of their real-estates after a mass valuation. Mass
creation of reports is enabled.

«  For model: model-related information (e.g.
model description, model type, valuation function
formula, valuation zones map, etc.) and quality
statistics.

» Data export: users with appropriate user roles can
export transactions, valuation results and selected
TOs, allowing additional analyses in external
statistical software.

The modular architecture of the system makes

it possible to integrate with 3 party document
management systems if they are already in place.

«  OSisupply of administrative boundaries and

addresses will be used where possible for location
and boundary details, using their REST and WMS
services.

«  Where an APl is available, two types of documents

can be streamed: submission documents and
company printouts. These are useful in situations
where the valuation office might wish to display
the document for a submission or a company
printout directly to an end-user in conjunction
with routine API returns.

«  Providing SOAP services for value to be accessed
by other applications.

* Cvetkova ulica 29, 1000 Ljubljana, Slovenia * T:+386 [1] 320-61-50 * www.sinergise.com




CAMA - Computer Assisted Mass Appraisal 21

10 RELATED VIDEO DEMONSTRATIONS

Want to see more?
Check out video demonstrations of our products:

Real-estate valuation models:
http://www.youtube.com/watch?v=FPwPjwxdiow

+ Real-estate Value Calculator:
http://www.youtube.com/watch?v=FrkLPSU-yyg

« Establishment of Mass valuation in Azerbaijan:
https://www.youtube.com/watch?v=0gefhszKOi0

- Automatic calculation of mass valuation models:
https://www.youtube.com/watch?v=dzS5pCjb-8c

+ Mobile-based Field Data Collection:
https://www.youtube.com/watch?v=tZCiA3ty1QQ

+ Real-estate Market Data:
http://www.youtube.com/watch?v=QXtrzRoKm8g
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