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ABSTRACT. The development of the real estate market is conditioned by a variety of endogenous and
exogenous factors. Selected factors determine the local character of the real estate market, whereas
others contribute to its classification as one of the main branches of the national economy. Rapid eco-
nomic growth and the search for new investment opportunities have turned the real estate market
into a highly competitive arena where various players carry out diverse investment strategies. Inves-
tors search for similarities that would enable them to develop risk minimizing strategies. Ratings are
a modern tool that can be deployed in analyses and predictions of real estate market potential. This
paper proposes a methodology for developing real estate market ratings, and it identifies the types of
information and factors which affect decision-making on real estate markets. The following research
hypotheses are formulated and tested in the article: 1) a real estate market can be rated in view of its
significance for the local and national economy, 2) real estate market ratings support market partici-
pants in the decision-making process.

KEYWORDS: Real estate market; Real estate market ratings; Decision-making process; Credit rat-
ings; Rating methodology
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1. INTRODUCTION

to assess phenomena and processes which are un-
related to investments.

“Rating” is an economic term with a variety of
meanings. In the discussed context, a rating en-

compasses the process and the results of evalu-
ation and classification of a given phenomenon.
Ratings are performed by credit rating agencies
(CRA) as well various institutions which use rat-
ings for their own needs, mostly banks, investment
funds and insurance companies. A credit rating is
a system for evaluating and classifying investment
risk. Outside the capital market, ratings are used
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Ratings are developed for a wide range of
market entities, including local businesses, or-
ganizations, universities, public utilities (such as
hospitals), cities, investment funds, international
businesses and national economies. Credit ratings
evaluate the performance of various market actors
based on a set of standard evaluation criteria.
They support decision-making in a homogenous
environment, thus minimizing investment risk
and increasing the safety of capital investments.
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Credit ratings enjoy growing popularity as a
vital source of information about the risk of bank-
ruptey, performance and financial standing of the
analyzed entity (such as the national economy).
Rating scores are published, and they affect the
performance of the evaluated entities (economies)
in the domestic and international arena. CRAs and
the published ratings play a very important role
for investors who can use the available informa-
tion to verify the financial standing of a given en-
tity. The evaluated entities’ responses to the data
published by CRAs also provide valuable inputs for
investors, which further attests to credit ratings’
significance for the market. Credit ratings have a
huge influence on the contemporary market, and
they can deliver market-creating effects.

After September 2008, real estate markets
around the world have been haunted by the specter
of a financial crisis, in particular a public finance
crisis (growing public debt). Theoretically, real es-
tate markets should have a delayed response to
macroeconomic events and relevant political deci-
sions (Wisniewski 2007). However recent develop-
ments in the global economy have shown that they
(similarly to other more liquid assets) not only imi-
tate general economic trends, but can actually cause
them. D’Arcy and Keogh (1999) believe that an in-
stitutional analysis of individual urban property
markets offers a valuable means of understanding
the way in which property market outcomes affect
the competitive performance of the wider urban
economy. The institutional structure of the prop-
erty market determines its ability to accommodate
the pressure for change in the urban economy.

Interestingly enough, contemporary real estate
markets have been found to respond more flexibly
to macroeconomic changes. Those responses are
driven not only by changes in the real estate sec-
tor, but mostly by macroeconomic and microeco-
nomic data coming from other markets.

Investors bring large sums of capital into real
estate markets around the world. It is generally
known that real estate markets attract growing
numbers of investors in a crisis. Today’s markets
are increasingly stressed by turbulent events of
various magnitude, which implies that they should
be evaluated with the use of professional tools.
Kaklauskas et al. (2011) argue that one of the
macro-level recommendations for construction and
real estate crisis management is reduction of the
psychological tension and panic related to coming
crisis and new methods must be developed for cri-
sis forecasting and modeling. Credit ratings offer
such a tool.

This paper comprises six chapters. Chapter 2 is
a literature review, chapter 3 discusses the objec-
tives and functions of real estate market ratings,
chapter 4 proposes a methodology for rating real
estate markets, chapter 5 discusses rating results,
chapter 6 presents results, and the relevant con-
clusions are formulated in chapter 7.

2. LITERATURE REVIEW
2.1. CRA ratings

Inaccurate and delayed ratings have provoked a
discussion about the reliability of credit rating
agencies and the adopted methodological stand-
ards. Critical events which sparked this debate in-
cluded the collapse of the Lehmans Brothers bank
and credit rating agencies’ tardiness in downgrad-
ing Greek or Italian economies. CRAs have been
criticized by Altman and Saunders (2001) and Alt-
man and Rijken (2004) who argued that credit rat-
ings fail to account for critical information, focus
mostly on past events and make long-term fore-
casts based on short-term prediction models (e.g.
annual). According to Caporale et al. (2012), credit
ratings issued in a crisis situation (when they are
most useful) are highly inaccurate and unreliable.

Despite delayed and inaccurate predictions,
credit ratings are a highly effective analytical tool.
Scoring systems offer a standardized approach to
comparing the credit worthiness of various market
entities. Credit ratings are a source of normalized
and, in principle, unbiased information. In this
context, the establishment of separate credit rat-
ing agencies by national governments seems to be
a misguided concept. The strength of credit rat-
ing agencies comes from their independence from
the organizations they rate. The independent and
objective nature of CRAs has been recognized
and emphasized by EU law (Regulation (EC) No.
1060/2009 of the European Parliament and of the
Council of 16 September 2009 on credit rating
agencies; Commission Delegated Regulation (EU)
No. 447/2012 of 21 March 2012 supplementing
Regulation (EC) No. 1060/2009 of the European
Parliament and of the Council on credit rating
agencies by laying down regulatory technical stan-
dards for the assessment of compliance of credit
rating methodologies). Nationalized credit rating
agencies may be a less reliable source of informa-
tion for investors, and as such, they will no longer
serve their original purpose. CRAs operate on vari-
ous markets and within various reference frame-
works. The big three credit rating agencies — Fitch



200

M. Renigier-Bilozor et al.

Ratings, Moody’s and Standard & Poor’s — are US-
based, and they have the status of Nationally Rec-
ognized Statistical Rating Organizations. At the
domestic level, independent agencies operate on a
much smaller scale than international organiza-
tions.

Credit rating firms apply different rating pro-
cedures, and some analyses and decision-making
processes are confidential. Selected data is kept
confidential due to market competition, but this
lack of transparency could jeopardize the reliabil-
ity and impartiality of rating scores.

To unify their scores, credit rating agencies use
a 20-point rating scale developed by John Moody
in 1909. Ratings are divided into two primary cat-
egories: investment grade (AAA, AA, A, BBB) and
speculative grade (BB, B, CCC, CC, C, DDD, DD,
D). Plus (+) and minus (-) signs may be appended
to rating symbols to indicate their relative posi-
tion within each rating category. Both investment-
grade and speculative-grade ratings are important
for investors. Investment-grade securities are
characterized by low risk and lower return rates,
whereas speculative-grade securities have higher
yields (higher interest rates) and a higher risk of
default. CRAs further modify their rating sym-
bols to provide both credit and non-credit ratings
(www.moodys.com, www.fitchpolska.com, www.
standardandpoors.com).

In most CRAs, the rating process takes place at
two levels. Information about the evaluated entity
is analyzed and processed with the involvement
of various statistical methods. The entity’s credit
worthiness is assessed based on quantitative and
qualitative analyses.

2.2. Real estate market ratings

On the real estate market, several concepts are
related to, but do not constitute a market rating.
They complement rating scores or provide alterna-
tive tools for evaluating market performance. In
this context, the concepts of market classification,
taxonomy, segmentation and ranking are often
incorrectly used. Markets are generally classified
in view of the type of traded estate (land plots,
buildings, apartments), parties to the transaction
(local government, central authorities, individu-
als), type of real estate (residential, commercial,
industrial, recreational, agricultural) and geo-
graphic reach (local, supralocal, regional, national,
international). Taxonomy and segmentation imply
detailed classification of real estate markets, based
on the preferences of specific buyer groups, into
sub-markets, such as class A or class B office space

or residential housing. Goodman and Thibodeau
(1998, 2003) classified residential property based
on criteria such as spatial variation, neighborhood
and physical attributes.

The term “ranking” is often used interchange-
ably with “rating”, but the two concepts are not
synonymous. According to Dziawgo (2010), in a
ranking process, the analyzed elements are al-
located to respective segments and are grouped
without being ranked in a given order within the
segment. A rating, on the other hand, provides
market actors with additional information about
the credit worthiness and performance of a given
market, the quality of market processes and the
consequences of decisions made by market entities.
In this respect, the real estate market does not
differ from other markets which are evaluated by
credit rating agencies.

The specificity of the real estate market is de-
termined by the unique attributes of property.
For this reason, rating methodologies applied on
capital markets cannot be simply copied to the real
estate market. Comprehensive methodologies for
classifying real estate markets have not yet been
proposed in Poland or Europe. Attempts have been
made to rate real estate businesses (real estate
agencies, investment firms) (Milewski 1999; Pier-
wszy Ranking Firm ... 2004) or rank individual
properties which are valuable in a given invest-
ment project (CRISIL 2011).

The global classification of real estate markets
using a transparency index provided by Jones
Lang LaSalle (2012) (http://www.joneslanglasalle.
com) is really worth mentioning. The 2012 Global
Real Estate Transparency Index (first published
in 1999), which calculates transparency in 97 (e.g.,
with Poland at a high 19th position) real estate
markets worldwide by weighting 83 different fac-
tors, provides investors and corporate occupiers
with data and analyses critical to transacting,
owning and operating in global markets. The In-
dex also assists governments and other industry
organizations interested in improving transpar-
ency. These 83 factors are grouped into 13 topic
areas which are further grouped into five sub-
index categories — a) performance measurement,
b) market fundamentals c) governance of listed
vehicles d) regulatory and legal and e) transac-
tion process. A Composite Index for each market is
created from the weighted scores of the 83 factors.
The scores range on a scale from 1.0 to 5.0. A coun-
try or market with a perfect score of 1.0 has total
real estate transparency, whereas a country with
a score of 5.0 is characterized by total real estate
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opacity. Countries/markets are assigned to a one
of five transparency levels, ranging from Highly-
Transparent, Transparent and Semi-Transparent
to those of Low-Transparency or even Opaque
(Jones Lang LaSalle 2012). From the overall point
of view, the transparency index can be interpreted
as the access to general and crucial information
about real estate, such as: the existence and types
of indices, independence, quality and frequency of
third-party appraisals, the existence and length of
time series on property rents, vacancy or quality,
and the availability of pre-sale information.

A pioneering solution for rating real estate
markets was proposed at the TEGoVA’s EVS con-
ference in Warsaw 2012 by Kalberer (2012) in
The future of risk analysis in valuation: property
and market rating. In the above study (initially
designed by Trotz, 2004), the real estate market
was classified based on a double weighted matrix.
The cited elaboration identified high-risk markets
(where threats exist) and markets with a growth
potential (where opportunities exist). Weights
were allocated subjectively based on a set of gener-
al criteria, including real estate, location, market,
quality of cash flows, as well as detailed criteria
which contribute additional information to general
criteria. Market indicators were divided into mac-
roeconomic and microeconomic factors, including
acts of God, socio-demographic development, over-
all economic development and international attrac-
tiveness, political, legal and monetary condition,
property market, residential property.

Real estate market ratings serve a variety of
practical purposes. They are used to develop port-
folio strategies (Anglin, Gao 2011; Collett et al.
2003) and formulate long-short portfolio strategies
on housing indices for more risky and less risky
assets characterized by low liquidity (Beracha,
Skiba 2011). The scarcity of relevant information
results from the shortcomings of market effective-
ness analyses (Case, Shiller 1989; Fama 1991;
Grossman, Stiglitz 1980; Kaklauskas et al. 2011;
Renigier-Bilozor, Wisniewski 2012a; Zrébek, Grze-
sik 2013). According to Case and Shiller (1989,
1990), the ineffectiveness of the analyzed market
can be attributed to individual investors who do
not have access to objective knowledge about the
real estate market. Although the results of the
levels of market maturity analysis indicate (Chin,
Dent 2005) that investors still focus their princi-
pal analysis of investment opportunities on gen-
eral economic indicators, their interest and under-
standing of the specific factors influencing property
performance appear to be very much secondary in
the decision making process.

3. OBJECTIVES AND FUNCTIONS OF
REAL ESTATE MARKET RATINGS

The main objective of real estate market ratings is
to create a universal and standardized classifica-
tion system for evaluating the real estate market.
A rating system contributes to objectivity in the
decision-making process and it shortens decision-
making time.

The detailed objectives of developing scoring

systems for real estate markets are:

— to introduce objective benchmarks for com-
paring real estate markets,

— to contribute to the rationality of the deci-
sion-making process,

— to reduce the number of variables in the de-
cision-making process,

— to evaluate real estate markets’ potential for
economic and spatial growth,

— to determine the effectiveness of real estate
investments (return on real estate invest-
ments),

— to predict the performance of the real estate
market,

— to predict threats to market growth, includ-
ing stagnant periods, demand-supply imbal-
ances and real estate prices,

— to evaluate social benefits/losses resulting
from the development of a given real estate
market,

— to identify market behaviors,

— to provide for effective flow of information
about the real estate market,

— to minimize the negative impacts of “televi-
sion experts” whose comments are based on
unverifiable and often incidental reports
about real estate market activity,

— to modulate the behavior of real estate mar-
ket actors.

Real estate market ratings have the following

functions:

— information function — decision makers are
provided with reliable, comprehensive and
transparent information about real estate,

— equal opportunities function — ratings are
published in publicly available journals,
magazines and on websites to enable both
professionals and non-professionals to make
reliable decisions on the real estate market,

— rationalizing function — uninhibited informa-
tion flow contributes to effective and rational
decision-making on the real estate market by
reducing the number of decision variables for
both professional and non-professional mar-
ket actors,
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— organizational function — redundant, errone-
ous and false information is eliminated to
reduce noise on the real estate market,

— propagating function — information about
real estate markets is popularized,

— “manipulative” function — ratings affect mar-
ket participants’ behavior and attitudes to-
wards real estate.

Every rating is developed for a broad group of
recipients who have varied levels of knowledge
about the analyzed real estate market. A rating
scale for classifying real estate markets is pro-
posed in Table 1.

In Table 1, real estate markets are scored on a
10-point rating scale and are divided into four rat-
ing level groups: investment, development, stag-
nant and crisis. Except for the crisis level group
which has a single score — D, there are three scores
per each group: AAA/BBB/CCC, AA/BB/CC and

Table 1. Rating scale for classifying real estate markets

A/B/C. Scores AAA/BBB/CCC represent the high-
est rating, AA/BB/CC — a medium rating, and
A/B/C — the lowest rating in a given group. Plus
(+) and minus (-) signs may be appended to rating
symbols to indicate their relative position within
each group.
A rating system for the real estate market and
its participants will:
— increase the safety of market transactions,
— improve the efficiency of the real estate mar-
ket,
— stabilize prices on the real estate market,
— 1mprove the effectiveness of the decision-
making process,
— lower mortgage interest rates and improve
mortgage availability,
— increase local authorities’ sensitivity to re-
gional development and stimulate the real
estate market,

Group Rating scale Description of risks
Investment AAA High return on investments.
level Positive market outlook.

High market growth potential (supply and demand on the real estate market).
High potential for economic and spatial growth.
AA Self-regulatory capacity, flexible response to economic changes.
The situation on the real estate market fosters positive social change.
Satisfactory price-cost relationship.
Stable behavior of real estate market actors.
A Low threats to the growth of the real estate market. The situation on real estate market

fosters positive social change.

Development BBB

level Moderate market outlook.

Moderate return on investments.

Certain threats to market growth potential (supply and demand on the real estate market).
Moderate potential for economic and spatial growth.
BB Lower self-regulatory capacity, less flexible response to economic changes.
The situation on the real estate market fosters moderately positive social change.
Greater discrepancies between the cost and prices of real estate.
Less predictable behavior of real estate market actors.
Moderate threats to the growth of the real estate market.
B The situation on the real estate market fosters moderately positive social change.

CCC Low return on investments.

Negative market outlook.

Stagnant
level

High threats to market growth potential (supply and demand on the real estate market).
Low potential for economic and spatial growth.

cc Low self-regulatory capacity, significantly less flexible response to economic changes.
The situation on the real estate market does not foster positive social change.
High discrepancies between the cost and prices of real estate.
The behavior of real estate market actors is likely to be unpredictable.
High threats to the growth of the real estate market.

C The situation the real estate market does not foster positive social change.

Crisislevel D No returns on investments.

The market is stagnant with no prospects for growth.

No potential for economic or spatial growth.

The market is undergoing reorganization.

The price-cost relationship cannot be determined.

The behavior of market participants cannot be predicted.

Very high threats to the growth of the real estate market.

The situation on the real estate market drives negative social change.
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— attract private and institutional investors,

— increase employee mobility,

— contribute to the positive image of a city, mu-
nicipality or region.

4. PROPOSED RATING METHODOLOGY
FOR THE REAL ESTATE MARKET

A rating methodology has to be adapted to the spe-
cific attributes of a real estate market. A general
diagram of a real estate market rating procedure
is shown in Fig. 1.

Rating scores are diversified for different mar-
ket types and market segments at the level of rat-
ing variables, i.e. information and factors describ-
ing real estate functions. The proposed system has
a modular structure to ensure greater methodolog-
ical openness. A given market can be rated with
the involvement of all or selected modules.

In module I, a decision is made to develop a
ranking for the real estate market/markets. The
project can be commissioned by a third party and/
or performed regularly by a rating agency (on a
quarterly, semi-annual, annual or multiannual
basis, e.g. when the market collapses).

In this study, we will assume that the rating
is performed by a rating agency on an annual ba-
sis. In module II, the type and the segment of the
real estate market are identified, and the utility
function of real estate is determined. Market type
is indicative of the utility function of real estate:
investment market, commercial market, industrial
market, agricultural market, etc. Market segment
accounts for a specific group of real estate which
is identified in a given type of a market in view
of its utility function. Type: investment market
— segment: residential, services, retail, etc.; type:
commercial market — segment: retail, services,
offices; type: industrial market — segment: indus-
trial, warehouse, etc. A real estate market would

be very difficult to rate without prior classification.
The aim of the proposed division is to introduce a
certain degree of uniformity to the rating proce-
dure. The main standardizing factor is the utility
function of the market and real estate, which im-
plies that markets will be evaluated based on their
utility rather than legal status.

Residential property (apartment) markets in
capital cities of Polish regions were rated in this
study. The scope of the analysis was determined,
the type and segment of the evaluated market
were identified and the required data was accumu-
lated. The following sources of information were
available: databases of public institutions (data-
bases of the Central Statistical Office, etc.), com-
mercial databases (databases of real estate agen-
cies, etc.), databases of international organizations
(e.g. OECD, Eurostat, IMF, etc.), own databases,
research and press publications etc.

Module IIla is related to Module IIIb which
identifies the scope of data required for the rating
procedure. The following sources of information
are available in Poland:

— National Bank of Poland, report on the resi-

dential property market in 2011,
— Central Statistical Office, local data bank,
2008-2012,

— Polish Bank Association, AMRON — SARFIN

reports,

— Local government rankings published by the

Rzeczpospolita daily and the Przekrd) maga-
zine, 2010.

Sources of information are adapted to the type
of data corresponding to the analyzed market.
The classification model proposed in module IIIb
(Fig. 2) distinguishes between macroeconomic, me-
soeconomic and microeconomic data, and it divides
the relevant information into “hard” and “soft” de-
scriptive factors.

riiiiiiiiiiiiiiiii—‘ riiiiiiiiiiiiiiiii—‘ riiiiiiiiiiiiiiiii—‘
! MODULE | ! MODULE I ! MODULE IlA !
| Initialization of rating |:> Identification of market ﬂ Gathering data from !
| procedure [ type and segment I . external sources |
rcTTTTTTTTTTToTTTTTy pTTTTmTTmTTTTTTTTTL P TmTTT ﬂ777777777
‘ ! MODULEIVA D 1
! MODULE IVB X MODULE 1B X
1 Rating model <::> Database of arating model ‘ Organizing data :

Verification of values,

! MODULEV
! conclusions |

D MODULEVI |
|:> Determination and |

[ publication of rating scores

Fig. 1. Diagram of a rating procedure
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MODULE I1IB
Classification of knowledge bases

Factors/information/data relating to the analyzed real estate market

Technical and

descriptive Social

Economic

Political

Fig. 2. Module IIIb of the rating procedure diagram

Moreover Kaklauskas et al. (2011) argues that:
the analysis mentioned features must be analyzed
in an integrated manner to perform an integrated
analysis of the life cycle of a crisis in construction
and real estate.

An exemplary data set for describing the hous-
ing market is shown in Table 2. The presented
knowledge base is open, which implies that data-
base components are selected in view of market
type, market segment and market outlook.

In the proposed rating procedure, the knowl-
edge database (Table 2) serves as a platform for
analyzing the local real estate market. It is also
used to build and update databases. The presented
information constitutes the knowledge database.

The variables listed in Table 2 constitute essen-
tial information which describes the situation on
the local real estate market. The range of variables
can be modified subject to the size, type and seg-
ment of the analyzed market and the purpose of
the analysis (investment rating, effectiveness rat-
ing). Due to the specific nature of the real estate
market, those variables are difficult to quantify
and apply in analytical models. Market attributes
and variables should be standardized to produce
quantifiable indicators. Indicators developed in
the proposed analytical procedure should support
a comparison of different markets.

Since the main aim of a rating is to provide
quick, objective, reliable and updated information,
a dataset has to be developed as a platform for
quantitative and qualitative analyses. In view of
the specific character of the real estate market,
the availability of market information and the sud-
den and unpredictable changes that often occur on
that market, the developed system for gathering
market data should be flexible enough to enable
frequent modifications.

In view of the above, the authors have pro-
posed a “toolkit” for rating the residential property
market (Irwin 1993; Jaffe, Sirmans 1986; Bryx,
Matkowski 2001; Ball, Wood 1999; Case 2000;
Renigier-Bitozor, Wisniewski 2012b, 2012¢). The
existing knowledge was compiled to develop a set
of indicators for evaluating real estate markets.

The rating toolkit for the residential property
market was developed for different categories (Fig.
1) based on the available information. Variables
were classified and labeled during the construction
of the database presented in a successive module
(Table 3).

RATING TOOLKIT

Residential property market

Group Ia — political and economic (supply-side)

indicators:

— indicator la — local government’s spending
on housing policy (in PLN ‘000 per person)
(in the last four years: 2008-2011),

— indicator 2a — percent of land covered by zon-
ing plans (percent of land covered by local
zoning plans in 2011).

Group Ib — political and economic (demand-

side) indicators:

— indicator 3b — local government’s spending
per 1 resident in recent years (2009-2011),

— indicator 4b — local government’s spending
on promotion as a share of total expenditures
(in the last four years: 2008-2011),

— indicator 5b — difference between the nation-
al average salary and the average salary on
the local market in a given year (2012),

— indicator 6b — unemployment rate (2011),

— indicator 7b — number of new registered busi-
nesses (number of new businesses per 1000
residents) (2009-2011).

Group ITa — market (supply-side) indicators:

— indicator 8a — total number of issued con-
struction permits (2012),

— indicator 9a — number of issued construction
permits — individual (2012),

— indicator 10a — number of property offers per
1000 residents (November 2012),

— indicator 1la — ratio of replacement value
per 1 m?2 of property to the average price
quoted on the local real estate market (2012),

— indicator 12a — number of property offers —
average from the most popular websites (No-
vember 2012),
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Table 2. Knowledge base of the residential property market

Technical and descriptive
factors

Social factors

Economic factors

Political factors

Behavioral/soft
factors

Price of real estate Unemployment Inflation Real estate tax Market trends
rate
Supply of real estate Net migration GDP Real estate fees Market trends

Geographic reach
of market

Average salary

Infrastructure projects

Settlement traditions

Population on a given
market

Population growth

Mortgage availability

Planning reports, e.g.
availability of local zon-
ing plans

Individual motiva-
tions driving market
demand

Number of transactions

Purchasing power on
the real estate market

Fulfillment of basic
needs, including
home ownership

Availability of vacant land

Prestige associated
with home ownership

Development prospects and new investments

Fulfillment of person-
al needs and goals

Ratio of average replace-
ment value of 1m? to aver-
age market value of 1m?

Price of fuel (affects urban sprawl)

Attractive location, e.g.
proximity of forests,
parks, water bodies

Prices of energy carriers, including
electricity, gas, coal, etc.

Programs that stimulate
demand for real estate,
e.g. subsidized housing,
subsidies for residential
renewable energy

Public mood

Speculation on the
real estate market

Arduous neighborhood:
major roads, railway lines,
industrial plants, etc.

Public utilities: uni-
versities, hospitals,
public administra-
tion, etc.

Local authorities’ revenues and spending

on housing policy

Prices of construction
materials

Number of real estate agencies
and construction firms

Job market and job creation

Land use structure

Internal and external market communication

Number of issued construction permits

Implementation of
territorial market-
ing— perceived attrac-
tiveness of the local
real estate market

Quality of investment
property

Real estate maintenance costs
Changes in real estate market regulations

Access to real estate — con-
dition of roads, airports,
railway lines, planned
construction projects,

e.g. ring roads.

Average salary

Number of new dwellings

Global economic outlook (credit ratings, demand
for high-risk investments)

City’s significance in the
region

Number of real
estate agencies

Satisfaction with local government

Rents

Real estate revenues
in the municipal

budget

Local government’s sup-
port for new investments
and projects

Condition of real estate.
Comparison of new and
old property. Comparison
of property on the primary
and secondary real estate
market.

Regional spending
on municipal services

Other....

Other....

Other....

Other.... Other....

— indicator 13a — number of developers on the

local market (2011),

— indicator 14a — affordability of rental hous-
ing (number of square meters that can be
financed from an average local salary per

month) (November 2011),

— indicator 15a — difference between the aver-

age prices of new and second-hand property

(1Q 2012),
— indicator 16a — number of new apartments
per 1000 residents (2011).



206

M. Renigier-Bilozor et al.

Group IIb — market (demand-side) indicators:

— indicator 17b — average purchasing power in
comparison with the national average — ratio
of the average national salary to the aver-
age price of property on the local market in
a given year (2012),

— indicator 18b — number of property transac-
tions per 1000 residents (2011),

— indicator 19b — purchasing power on the lo-
cal housing market (average salary on the
local market / average price per 1 m2 of prop-
erty on the local market) (2012),

— indicator 20b — changes in local property
prices (2011 — 1Q 2012, average quarterly
prices),

— indicator 21b — ratio of replacement value of
1 m? of property and the average transaction
price on the local real estate market (2012),

— indicator 22b — average time on the market
in months (2012),

— indicator 23b — number of real estate agents
on the local market (2011),

— indicator 24b — availability of mortgages in
terms of m2 (average property price / average
credit rating of a family or individual) (2011),

— indicator 25b — value of property transaction
per 1 resident on the local market (2011).

Group IIIa — social (supply-side) indicators:

— indicator 26a — number of deaths (2011, old-
er than 50),

— indicator 27a — existing residential area per
1 resident (2011),

— indicator 28a — number of residents per 1 ex-
isting apartment (2011).

Group IIIb — social (demand-side) indicators:

— indicator 29b — population density per m
(2011),

— indicator 30b — number of marriages (2011),

— indicator 31b — number of divorces (2011),

— indicator 32b — net migration rate (2011),

— indicator 33b — population growth (2011),

2

Contribution of indicators in "rating toolkit"

— indicator 34b — age structure of potential cli-
ents (2011 — 2545 population group vs. total
population in a given area),

— indicator 35b — quality of life, measured in
terms of the fulfillment of local residents’ ba-
sic needs (2010-2011):

— nurseries, kindergartens,

— schools, universities,

— quality of transport infrastructure, in-
cluding road quality, traffic parameters
(congestion), internal and external public
transport,

— crime rate,

— health care,

— cultural facilities, e.g. cinemas, theaters,
museums,

— recreational facilities, e.g. swimming pools,
spas,

— recreational areas, e.g. parks, forests, wa-
ter reservoirs,

— air pollution.

The percentage contribution of toolkit indica-
tors in the entire model is presented in Fig. 3 in
view of the number of variables. Market indicators
constituted the most significant type of data, fol-
lowed by social, political and economic indicators.
Indicators of market demand emerged as more im-
portant than supply indicators.

The construction of the database and the rat-
ing model is shown in modules IVA and IVB. The
database required for the development of a rat-
ing model will be built in phase I. In the analyzed
simulation, the above information (indicators and
symbols from the rating toolkit) was adapted for
the needs of the analytical phase and presented
in tabular form.

In phase I, module IVB can be based on models
developed with the use of analytical methods, such
as regression analysis, geographically weighted re-
gression (Betej 2011; Cellmer 2010), and advanced

40%

60%

[] 1-setof political and economic indicators

[T 11— set of market indicators
] 111 - set of social indicators

[T Demand indicators
] Supply indicators

Fig. 3. Share of rating toolkit variables used in analytical models of the real estate market
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methods based on the rough set theory, fuzzy set
theory (Bilozor 2005; d’Amato 2009; Renigier-
Bitozor 2011), neural networks (Wisniewski 2007)
and genetic algorithms. Those models are built
with the involvement of quantifiable indicators.
They are used to develop the decision-making nu-
cleus which will be verified by expert analysis in
phase II in view of the available external and in-
ternal knowledge bases about the real estate mar-
ket and its interactions with the outside world. An
additional analytical model can be applied to criti-
cal and crisis situations, generally referred to as
black swan events, which surface earlier in small
than in large economies (Olson et al. 2012).

The discussed module allows for unexpected in-
formation and events which have different conse-
quences for the real estate market to be accounted for.

5. ANALYTICAL MODULE

In the presented simulation, quantitative and ex-
pert analyses were used to develop an analytical
model of a rating system. A market survey meth-
od based on the rough set theory and fuzzy logic
was deployed as a quantitative tool for describing
market similarities. A statistical analysis involv-
ing dendrograms was performed to determine the
quality of the examined markets. The expert anal-
ysis was used to produce final rating scores.

The proposed rating procedure was used to de-
velop the analytical model. The main analytical
model was based on the rough set theory because
it will be used to analyze data that is qualitatively
and quantitatively ambiguous, imprecise and var-
ied. Pawlak (1982, 1991, 1998) developed the rough
set theory to analyze imprecise and vague data
which is commonly found on the real estate market
and accompanies decision making (fuzzy decision
making) on that market. The theory is used in
many sciences, and it is often applied as the main
support tool in decision-making systems (Bello,
Verdegay 2012; Bilozor 2007; Bilozor, Renigier-
Bitozor 2009; Chung, Tseng 2012; Polkowski, Se-
meniuk-Polkowska 2010; Renigier-Bitozor, Wis-
niewski 2011, 2012a, 2012b, 2012c; Zavadskas,
Turskis 2011; Zhang 2012). On the other hand the
multiple criteria decision-making method, devel-
oped by the authors of this paper, has already been
applied for resolving various, construction and real
estate sector issues (Kaklauskas et al. 2005, 2006,
2007; Kanapeckiene et al. 2011).

The following analytical procedure based on the
rough set theory was used:

— Problem definition — determination of mar-
ket similarities.

— Development of a decision table — determina-
tion of the domains of different conditional
attributes (real estate market attributes)
and the decision attribute (market) — mod-
ule IVB.

— Determination of decision rules — Eve-
ry object u € U in decision table TD =
(U, C,{d},V,f) can be written in the form of a
conditional segment (if.... then...), and it can
be regarded as a decision rule. In decision ta-
ble TD, the decision rule comprises functions
g:CuD — Vifxe Uprovides for g = f,.
The restriction of g to C (g |C) and g to D
(g ID) is referred to as the conditions and
decisions of decision rule g, respectively. In
the analyzed case, it has been assumed that
the table is deterministic and that that there
are 13 decision rules which apply to 13 real
estate markets.

— A “valued tolerance relation” (Stefanowski,
Tsoukias 2001) is applied to conditional at-
tributes, and the following matrix is created:

R;(x,y)=

max(O,min(Cj (x),cj (y)) +k- max(cj (x),cj (y)))

@

where: R; (x,y) — relationship between
two sets with membership function [0,1];
¢ (x),cj (y)— variable of the analyzed real
estate market; k — coefficient adopted as
standard deviation for a given real estate
market attribute,

— The results produced by the valued tolerance
relation matrix of conditional attributes were
summed up, and the sum matrix was deter-
mined based on the below formula:

n
R; (x,p) = max ZR]- (x,p) . 2)
=1
— Preliminary degrees of indiscernibility were
determined at a given level of similarity for
sets in decision subgroups based on the fol-
lowing equation:
INDqp (B, d) = {(x,y) eUxU: (x,y) €

INDg; (B) v f(x,d) =f(y,d)} @)
— The degrees of abstraction were reduced in

view of the repeatability of objects in prelimi-
nary decision categories at 65% similarity.
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At this stage, similar markets were identified
at the adopted similarity level, with a division into
demand indicators, supply indicators and toolkit
indicators.

The results were verified by Ward’s cluster
analysis. In this method, similar markets are
identified by creating k-clusters with the aim of
minimizing variance inside clusters and maximiz-
ing variance between clusters. Distance is mea-
sured with Euclidean metrics, and individual cases
are assigned to a group whose center of gravity is
closest to the analyzed object. The most general-
ized division into groups was adopted with cutoff
value of 20.

The Rating Team Panel evaluate the listed val-
ues and verify the results as part of module V. The
final rating score of the analyzed market will be
determined in this module. In module VI, rating
scores will be published by and/or delivered to the
party which ordered the rating.

6. RESULTS

At the first stage of the simulation process, ex-
perts classified the analyzed markets based on
key similarities and in view of demand and supply
indicators. The above approach was adopted due
to different target recipients of the rating and a
demand-supply imbalance. This division was also
dictated by significant differences in the growth
potential of the analyzed real estate markets. The
resulting groups of similar markets are presented
in Table 3.

Rating scores were determined by the Rating
Team (Department of Real Estate Management
and Regional Development at the University of
Warmia and Mazury in Olsztyn). The gathered
material was analyzed and rating scores were de-
termined based on the data shown in Table 1 and

the classification of approximate markets.

Rating scores were determined individually for
supply and demand due to various market func-
tions and the supply-demand imbalance. The ana-
lyzed markets were ranked in ascending order in
each category based on toolkit indicators.

A median was determined for each indicator to
produce partial rating scores. Numerical values
were assigned to every rating score to facilitate
calculations: AAA — (1), AA - (2), A - (3), BBB -
(4), BB - (5), B- (6), CCC - (7), CC - (8), C - (9)
and D - (10).

It has been assumed that the median corre-
sponds to rating score BB. The above decision was
made based on the observation that demand still
outpaces supply on Poland’s emerging real estate
market. In respect of selected indicators, rating
score BB was shifted irrespective of the median.
The results of the analysis revealed that certain
indicators ranked significantly below the required
level. The above applies to indicator 19b, i.e. aver-
age purchasing power on the local market which
was below 1 m?, as well as indicators 2a, 11a, 17b
and 32b.

To account for variations within each rating
score (“+” and “-” signs), intervals were deter-
mined within the main categories to determine
final ranking scores. Those intervals were set to
account for the fact that the calculated “average
rating” scores for the main categories (e.g. AAA) do
not always equal 1. The simulation was performed
on the assumption that the value of the main rat-
ing score (e.g. AA) will “overlap” the neighboring
categories by 0.50.

At the next stage, average rating scores were
determined for the analyzed markets by calcu-
lating the mean for partial rating scores for de-
mand and supply. The average scores are given in
Table 4. For example, the following values were

Table 3. Classification of real estate markets based on key quantitative similarities

“Approximate” real estate markets according to supply indicators

—Olsztyn —Bydgoszcz —Poznan —Wroclaw —~Warsaw —Gdansk
- Bialystok —Szczecin -L6dz —Krakow
—Lublin
—Opole
—Zielona Géra
—Kielce
—Rzeszéw
—Katowice
“Approximate” real estate markets according to demand indicators
—Olsztyn —Bydgoszcz —Rzeszéw —Wroclaw —Gdansk -+odz —Poznan
—Lublin —Kielce —Krakéw —Szczecin
—Bialystok —Zielona Goéra
—Katowice —Opole
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Table 4. “Average rating scores” for the analyzed real
estate markets

Rating of supply Rating of demand

Gdansk 4.07 BBB Gdansk 4.52 BB+
Olsztyn 6.00 B Olsztyn 5.42 BB-
Szczecin 4.86 BB Szczecin 5.47 BB-
Bydgoszcz 6.07 B Bydgoszcz 5.61 B+
Bialystok 5.50 BB- Biatystok 5.71 B+
Poznan 4.64 BB+ Poznan 4.80 BB
Warsaw 3.07 A Warsaw 3.42 A-
t.6dz 5.36 BB- L.6dz 5.89 B
Wroctaw 3.64 BBB+ Wroclaw 4.76 BB+
Lublin 5.28 BB- Lublin 6.19 B
Krakéw 4.00 BBB Krakéow 4.67 BB+
Rzeszow 5.14 BB Rzeszéw 5.42 BB-
Zielona Géra 5.71 B+ Zielona Géra 5.71 B+
Kielce 5.71 B+ Kielce 6.27 B-
Katowice 5.43 BB- Katowice 5.33 BB-
Opole 6.36  B- Opole 6.28 B-

determined for Gdansk (supply): BBB — 4, A — 3,
BBB-4,BB-5 BBB-4,AA-2, BBB-4,BB-5,
BBB-4,BBB-4,A-3 BB-5 BB-5, BB-5,
mean — 4.07 (BBB).

7. CONCLUSIONS

The quality of a real estate market rating is a
function of its relevance, reliability, usefulness
and comparability. Relevance is the rating’s ability
to assess the current situation on the real estate
market based on the available information and
knowledge. For a rating system to deliver relevant
results, scores have to be developed dynamically.
Reliability is the ability to correctly answer ques-
tions, search for hidden patterns and anticipate

Table 5. Final rating scores of real estate markets

the behavior of market participants. A market
rating is useful when it satisfies market partici-
pants’ need for information. Usefulness determines
a given rating system’s popularity on the market.
Comparability implies the use of uniform rating
scales which produce standardized rating scores
for the evaluated markets. Rating scores enable
market participants to determine whether two
markets are comparable.

The simulations based on supply and demand
indicators revealed the highest and the lowest per-
forming markets. The best results were reported
for Warsaw (capital of Poland) which was given
an A score, and the least satisfactory results were
noted for Opole in south-western Poland which
neighbors highly expansive markets of Wroctaw
and Katowice. In most cases, rating scores differed
in evaluations of market supply and demand, but
the noted differences were not significant.

Opole received the lowest score of B- (Table 4),
indicating that it is a developing market. Our re-
sults indicate that the majority of the analyzed
markets have a growth potential. The evaluated
markets are regional capital cities with a much
higher potential for growth than the remaining
Polish urban centers. Our findings also suggest
that potential demand on Polish real estate mar-
kets continues to be largely unsatisfied.

At the last stage of the simulation process, final
rating scores were developed for markets charac-
terized by the greatest quantitative similarities
(Table 3). Full rating scores were determined to
minimize the impact of the subjective classification
of various indicators. Final rating scores in Table 5
were calculated based on median values from the
intervals of rating scores presented in Table 4.

“Approximate” real estate markets according to supply indicators

—Olsztyn —Bydgoszcz —Poznan —Wrocltaw —~Warsaw —Gdansk
—Bialystok —Szczecin —Lé6dz —Krakow
—Lublin
—Opole
—Zielona Goéra
—Kielce
—Rzeszéw
—Katowice
B+ BB- BB BBB A BBB
“Approximate” real estate markets according to demand indicators
—Olsztyn —Bydgoszcz —Rzeszéw —Wroctaw —Gdansk -+6dz —Poznan
—Lublin —Kielce —Krakéw —Szczecin
- Bialystok —Zielona Géra
—Katowice —Opole
B+ B+ B BB+ BB B+ BB
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The results of our study indicate that rating
systems can be developed even for highly non-ho-
mogenous markets, including real estate markets.
Our findings validate the research hypotheses that
a real estate market can be rated in view of its
significance for the local and national economy and
that real estate market ratings support market
participants in the decision-making process.

Real estate markets play an increasingly im-
portant role in the global economy and attract a
growing number of international investors, which
i1s why the demand for reliable rating systems
will continue to grow. Real estate market ratings
have three main objectives: to introduce objective
criteria for comparing real estate markets within
a given reference framework, to contribute to the
rationality of the decision-making process and to
reduce the number of decision variables. By attain-
ing the above goals, market ratings stabilize the
behavior of real estate market participants. Rat-
ing systems offer an objective and effective tool for
evaluating the performance of a real estate market
and predicting future market trends.
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