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FACTOR ANALYSIS
OF THE HOUSING MARKET
IN UKRAINE (2003-2023)

The residential real estate market plays a key
role in the development of global and national
economies, since it has acted as a powerful
driver of GDP growth, increasing the level of
employment, household incomes, and profitability
of financial institutions, construction organizations
and trading enterprises. The house price growth
has two dimensions, threat to financial stability
and source of economic development. The aim of
this research is to formulate a list of criteria,
based on which one can decide whether the
house price at a given stage of housing market
development needs to be constrained or not. The
aim is achieved by a multi-perspective analysis
of residential real estate market in Ukraine and
its evolution. This research is based on general
scientific and special methods of cognition,
including abstract logical reasoning, grouping,
and statistical analysis. The factors that con-
tribute to the growth of house prices are formed
using the method of principal component
analysis, and the effect is estimated using least
squares regression. Five stages of the evolution
of the Ukrainian residential real estate market
are identified according to two general
indicators: housing price growth and credit
activity. The segmentation is based on signi-
ficant changes in market conditions and/or
changes in housing price drivers, as well as
changes in the regulatory environment. Factors
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®AKTOPHMUM AHAJIIR
PUHKY XWUTJIA B YKPAIHI
(2003-2023)

Punok srcumnoeoi nepyxomocmi € ROMYHCHUM
Opausepom po36UmKy C8imosoi ma HAylOHAIbHOT
EKOHOMIK, Wo enmueae Ha 3pocmannst BBII, niosu-
WjeHHsl PIHs 3AUHAMOCMI, 00X00i8 HACEeNeHHs,
npubymxogocmi (iHancosux ycmaros, 0yoigens-
HUX Opeaniz3ayill i mopeosenbHUux NiONPUEMCMS.
3pocmanns yin Ha sHcUMI0 MOdACce PO32TAOAMUCD 3
060X no3uyill: AK 3a2posa (iHaHCOo8Il cmadinb-
HOCMI ma AK 0Xcepeso eKOHOMIUHO20 PO3GUMIKY.
Memoio yvoco Oocniodxcennss €  hopmysannst
nepeniky Kpumepiis, 3a AKUMU MONCHA 0OYMO8IO-
eamu mi uu iHWI 3aX00U MAKPORPYOCHYIUHOT
NOIMUKU, CNPAMOBAHL HA 0OOMENCEHHS 8APMOCI
JHCUMIIA HA PUHKY HEpYXOMOocmi uepe3 bazamo-
acnekmuull aManiz puHKy srcumia 6 Yrpaini ma
1020 esontoyii. B ocHo8y 00cniodicen s ROKIA0eHo
3A2ANbHOHAYKOGI MA CREYIaNbHI Memoou Ni3HAH-
HA: AOCMPAKMHO-N02TUHUL, SPYNYBAHHS, CHAMIUC-
muyni. Pakmopu, AKi CHPUAIOMb 3POCIMAHHIO YiH
HA HCUMIIO, (POPMYIOMBCSL 3d OONOMO200 MeMOoOy
aHanizy 20J106HUX KOMNOHEHMIE, a 6NAUE OYIHIO-
EMbCA 34 00ONOMO20I0  pezpecii  HAUMEHUIUX
xeéadpamis. Budineno n’simv emanis esomoyii
VKPAIHCLKO20 PUHKY HCUMI0B0I HEPYXOMOCHI 3d
060MaA 3a2aNIbHUMU NOKAZHUKAMU: 3POCINAHHS YiH
Ha olcumno ma Kpeoumua axkmusuicmv. [100in
3ACHOBAHUL HA 3HAYHUX 3MIHAX PUHKOBUX YMOG |
(abo) 3minax Oparieepis Yin Ha HCUMio, a MAKOIC
HA 3MIHAX ) pe2yliamopHoMy cepedosuwi. Joci-
0JiceHo ¢hakmopu, wo 6nauearoms Ha YiHU Ha
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affecting house prices at each of these stages
were investigated using principal component
analysis to identify variables for regression
analysis. A set of criteria has been formed using
which one can assess if the current rise in
housing prices poses systemic risks to the
national financial system and overall economy.
Three hypotheses were put forward and their
empirical  verification was carried out,
according to the results of which it was
established that demand factors had the greatest
impact on housing prices during the observation
period; macro-financial conditions primarily
affect prices on the primary real estate market;
lending conditions affect price dynamics mainly only
at the first stage of development of the housing
market in Ukraine, which are determined in this
study. The main drivers of the housing market in
Ukraine are the unemployment rate, income growth
levels, and population size. The conclusions drawn
can significantly contribute to the monitoring system

of the housing market in Ukraine and the analysis of

the systemic risks it generates.

Keywords: real estate market, systemic
risk, financial stability, regression analysis,
principal component analysis, risks, macro-
prudential policy.

JEL Classification: G21.

Introduction

HCUMIO HA KOJMCHOMY 3 YUX emanig¢ 3 6UKo-
PUCTAHHAM MemOoOy aHaizy 20N06HUX KOMNO-
HEHMI8, W00 BUSHAUUMU 3MIHHI OJIsL PeSPeciliHoeo
ananizy. Cgopmosano Habip Kpumepiis, 3a
00NOMO2010 SKUX MONCHA CYOUMU, YU € NOMOUHE
3POCMAHHS YIH HA JCUMTIO OXHCEPENOM CUCEMHUX
PU3UKIG Ol cmabinbHOCMi HAYIOHATbHOL (pinan-
C080i cucmemuy ma eKoHOMIKU 8 yinomy. Bucynymo
mpu 2inomesu ma NpoGeOeHO iX eMRIpuyHy
nepesipKy, 3a pe3ynbmamamiyl AKoi 6CIMAHOBIEHO,
wo axmopu nonumy HaUOiIbUEe BNAUBATU HA
YiHU HA JHCUMIO NPOMAZOM Nepiody chocmepe-
JICEHHSL,  MAKPOQIHAHCOBI  YMOBU — NepedyCim
BNIUBAIOMYb HA YiHU HA NEPBUHHOMY PUHKY Hepy-
XOMOCI, YMOBU KpPeOUMmy6aHHs GNIUBAIOMb HA
YiHOBY OUHAMIKY NEPeBadCcHO Tuue HA Nepuiomy
emani po36UMKy PUHKY Jcumia 6 Yxpaini 0o
nOOINY, 3aNPONOHOBAHOMY 8 YbOMY OOCTIONCEHHI.
OcrogHuMU Opatigepamil pUHKY JHCUmad 8 YKpaini
cmanu ¢ghakmopu nonumy: pieeHb 6e3pooimms,
00X00i8 ma 4ucenbHiCMb HaceleHHs. 3pobieni
BUCHOBKU MOXCYMb CYMMEBO CHPUAMU CUCIEMI
MOHIMOPUHZY PUHKY Jicumia 8 YKpaini ma ananizy
CUCMEeMHUX PUSUKIE, WO 6IH 2EHEPYE.

Kniouoei crnoea: pPUHOK HEPYXOMOCTI,
CHCTEMHMH PpHM3UK, (DiHaHCOBa CTAaOUIBHICTb,
perpeciiiHuii  aHaji3, METOJ AaHai3y TOJOBHUX
KOMITOHEHT, PH3HKH, MAKPOPYICHIifHA MOTITHKA.

The residential real estate (RRE) market plays a key role in the

development of global and national economies, since; on the one hand, it acts
as a powerful driver of GDP growth, increasing the level of employment,
household incomes, profitability of financial institutions, construction
organizations and trading enterprises. On the other hand, it is a source of risks
that can potentially threaten financial stability, as proven by the Global
Financial Crisis (GFC) of 2007-2009. Among the main causes of the GFC
there was global overvaluation of house prices (HP), paired with high private
debt levels. The two drivers reinforced each other, creating “vicious circle”,
the process in which global economy was accumulating systemic stress and
imbalances, which then amplified the consequences. The imbalances on the
housing market were transferred to the financial sector through the collateral
channel since buoyant credit activity was not supported by the quality of
loans. Corrections of HP and rising ratios of non-performing loans negatively
impacted the financial standings of lenders. That, in turn, led to widespread
worsening of banks’ financial conditions and even bank failures, contributing
to global financial instability (Aoki and Nikolov, 2012). Therefore, the
housing market is constantly in the spotlight, being investigated and analyzed
by the regulators of the financial sector (here and after — regulators).
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Depending on the stage of the cycle of real estate market, regulators can use
a toolkit of levers and instruments of macroprudential policy, aimed at
ensuring financial stability and preserving economic growth. The housing
market in Ukraine developed amid the negative impact of four major
financial crises: the GFC, which hit Ukraine in 2008-2009; the social-
economic crisis of 2014-2015, deepened by the Russian aggression in the
Eastern part of Ukraine and the annexation of Crimea; the crisis, provoked
by the coronavirus pandemic in 2020 and the one, caused by Russia’s full-
scale war on Ukraine. These frequent imbalances destabilized the RRE
market in Ukraine and generally resulted in low demand due to poor financial
standings of households; and in unnaturally weak mortgage lending with the
mortgage-to-GDP ratio of 0.55 % as of the end of Q3 2021 (National Bank
of Ukraine, 2021).

The HP growth has two dimensions: threat to financial stability and
source of economic development. Rapid asset price growth is usually
considered as a source of systemic risk that should be immediately limited.
However, by restraining the HP growth too early and without solid grounds,
regulators risk to lose an important source of economic growth. Therefore,
we would like to formulate a list of criteria, based on which one can decide
whether the HP at a given stage of RRE market development needs to be
constrained or not.

After the GFC, the RRE market became an extremely popular topic
for investigation by both scholars and regulators across the globe. Lang et al.
(2022) and Lo Duca et al. (2019) investigated the role of housing market in
the general economy and, thus, the importance of developed macroprudential
toolkit in response to risks to financial stability stemming from the RRE
market. Egert and Mihaljek (2008), Hlavagek and Komarek (2011), Duca et
al. (2021), Maynou et al. (2021), Shmygel and Hoesli (2023) and Di Casola
et al. (2022) explored and described the drivers of HP cycle and the current
developments on the housing markets all across the globe. The tradeoff
between the benefits and threats of active housing market were discussed by
Nguyen and Bui (2020) and Zhang et al. (2018).

Lang et al. (2022) in their paper analyzed the links between real estate
markets, the economy and the financial system. They outlined three general
reasons of systemic importance of the real estate market.

The paper by Lo Duca et al. (2019) presented a framework that the
European Central Bank employs to assess the risks to financial stability that
arise from the housing market and to design the response of macroprudential
policy.

The research on what drives the HP growth became very popular after
the GFC. It is generally accepted to believe that the main fundamental factors
can be divided into two general groups: supply and demand fundamentals
(Egert and Mihaljek, 2008). Many authors agreed that the HP growth is
primarily demand-driven. Hlavaéek and Komarek (2011), who studied the
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RRE market in Czech Republic, claimed that the housing prices on the local
market are driven by demand factors, such as wage growth and
unemployment rate. Additionally, according to Maynou et al. (2021), the
analysis of twelve European countries confirmed that the fundamental HP
drivers are mainly fiscal factors and unemployment. According to Di Casola
et al. (2022), based on the estimates of country-specific Bayesian vector
autoregression (BVAR) models, HP change in the advanced countries during
2020-2021 was mainly driven by the demand factors.

In their paper on detection of the HP bubbles, Shmygel and Hoesli
(2023) argued that the principal drivers of HP growth are demand-side factors
as aggregate income and the rate of unemployment. Except from that they
claimed that the lending conditions are, despite undoubtedly being among the
factors that can contribute to the HP dynamics, are not the drivers of
fundamental HP, since they tend to explain not only the intrinsic HP growth,
but the bubble build-up as well.

In their article, Lo Duca et al. (2021) conducted a thorough research
of the drivers of HP growth and investigated the links that connect housing
markets, credit markets, HP expectations, financial stability and the wider
economy.

The tradeoff between the advantages of buoyant housing market to
economic growth and its threats to financial stability were discussed by
Nguyen and Bui (2020). In their paper, the authors stated that more active
RRE market gives a positive signal and stimulates other sectors of the
economy as long as it remains within reasonable limits. This thought was
confirmed by Zhang et al. (2018), who claimed that active demand on the
housing market positively affects the loan portfolios of banks on initial
stages. But the links between activity on the RRE market and financial
stability become more direct and sensitive when the cycles on this market
change. According to Jarmulska et al. (2022), during booms on RRE markets,
both the HP growth and lending activity tend to be vigorous.

The aim of this research is an analysis of RRE market in Ukraine that
is centered on the main indicator of this market — the HP growth. We want to
analyze the evolution of housing market in Ukraine from the perspective of
which factors contributed to its dynamics.

In this research, three hypotheses were put forward and tested by
estimating the statistical significance of the OLS regression coefficients. This
1s done by calculating the p-values for each separate coefficient, based on the
input variables, which are the fundamental drivers of house prices in our
research. The p-value lower than 0.05 suggests that the null hypothesis that
the coefficient is close to zero (has no impact on house prices) is rejected.
The results of hypothesis testing are provided in the Results section. The first
hypothesis is that the demand partition has the highest contribution to the HP
growth throughout the whole period of observation. The second hypothesis
1s that the macro financial partition has lower effect on the HP growth on the
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secondary RRE market. The third hypothesis is that the lending conditions
had the strongest impact on the HP growth during the first stage of RRE
development, as outlined in the following sections.

This research is structured as follows. First, we will identify the phases
of Ukrainian housing market development and analyze it from the
perspective (the second step, respectively) of what drives the HP growth. As
a final step, will form a set of criteria with the help of which we can judge
whether the current house price growth is a source of systemic risks to the
stability of national financial system and economy in general.

The first step of this research is to distinguish the stages of evolution
of the residential real estate market in Ukraine. This step fully relies on an
expert judgment based on economic sense and the data on dynamics of
residential HP on the real estate market of Kyiv city and the stock of loans
issued for the purchase and construction of housing to individuals (stock of
mortgage). Thus, the pivotal moment of every stage is the point where the
dynamics change crucially or there are grounds to believe that the
drivers/circumstances on the residential real estate market have changed
drastically.

Next, we identified the drivers that contribute to the growth of HP.
Based on the literature; we distinguished four general groups of fundamental
factors that can possibly define the dynamics of HP as the principal indicator
of the housing market. The general partitions of factors are the following:
macro financial (MF) conditions, lending conditions (LC), demand factors
and supply factors. These partitions are formed using the principal
component analysis method and the data, described in the following section.

Principal component analysis (PCA) is a method that helps to reduce
the dimensionality of dataset while increasing interpretability but minimizing
information loss. While decreasing the dimensionality of data, the PCA
preserve as much variability as possible. The PCA reaches this goal by
creating new uncorrelated variables that are linear functions of the inputs in
the original dataset (Jolliffe and Cadima, 2016). The advantage of
partitioning is that it improves the forecasting power of the regression model
by extracting common trends in macro financial variables, hence filtering out
idiosyncratic noise, which may be endemic in countries with illiquid markets
(Prasad et al., 2019).

Within the principal component analysis, we subtracted the first two
dimensions from every partition for further analysis. It is a common practice
to choose only certain percentage of variation explained to decide how many
dimensions must be included in the further analysis. The focus is often on the
first few dimensions. For this research, since we mostly care about
identifying factors and not on predicting fitted variables, we chose the cut-
off point of 55-60 % of variation explained by dimensions. Then, we
estimated the correlation between eight (two dimensions * four partitions)
potential variables, to avoid multicollinearity in the further regression
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analysis. We also calculated the relative contribution of input data among
every partition to better understand the composition of output data.

After estimating correlation and selecting variables, we performed the
OLS regression analysis to identify the factors that influenced the HP growth
on different stages. In order to do it, we built a multi-factor ordinary least
squares model of the following form:

House prices; = f, + f1Macrofinancial Conditions; +
+f,Lending Conditions; + ffzDemand Partition; + B,Supply Partition; + &, (1)

where House prices; is a dependent variable in time "#" and X, are the partitions
of fundamental factors of HP dynamics, created with the help of PCA
method.

Data. The Ukrainian residential real estate market analysis is built on the
case of the Kyiv city. Since it is the capital of Ukraine, it is also the biggest, the
most populated and economically active city. In addition, Kyiv has the most
active real estate and construction markets. For this research, we used data for
Kyiv city, where available and for the Ukraine in general for the variables that
must be used on the macro-level. To perform the second step, the regression
analysis, needed for and estimation of drivers of HP during different periods of
the evolution of the Ukrainian residential real estate market, we formed a list of
factors that are deemed to explain the behavior of HP as fully as possible. We
outlined the four general categories of factors that can be considered as drivers of
house price dynamics: macro financial conditions, lending conditions, demand-
side factors and supply-side factors. All factors that were considered within each
partition are displayed in the Table 1.

Table 1

Partitions of drivers' of HP in Ukraine

Macro financial

conditions

Lending conditions

Demand-side factors

Supply-side factors

Real Gross
Domestic Product
growth y-o-y, %

ER-adjusted
mortgage stock to
GDP, %

Number of population
in Kyiv city, million
persons

Real residential
construction cost index
in Ukraine, %

Output gap, %

Google search, word
“credit”

Disposable real
aggregated income,
UAH million

Commissioned
dwellings in Kyiv, m?

Inverted Current
Account Deficit to
GDP, %

New mortgage
lending to GDP, %

Inverted interest rate
on mortgage, %

Inverted DE seasoned
unemployment rate in
Kyiv city, %

Commissioned
dwellings in Ukraine,
m>

Source: compiled by authors.

! Due to high seasonality some variables were seasonally adjusted with the help of the R-interface

of X-13-ARIMA.
128
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The dependent variable for the regression analysis is the real exchange
rate adjusted HP on primary and secondary residential real estate markets of
Kyiv city. The data series starts in Q1 2003 and is available on the quarterly
basis. The housing prices on both sub-markets are adjusted to the exchange
rate movements, according to the methodology described by Shmygel and
Hoesli (2023), in order to get a dependent variable that describes solely the
events on the RRE market.

The residential real estate market of Kyiv is divided into two sub-
markets: primary and secondary. The primary RRE market is the market in
which the newly built housing is offered to individuals, who become its first-
time owners. In turn, the secondary RRE market consists of the transactions
between two or more individuals: a seller and a buyer. Taking into account
this division, we will build two identical in terms of a set and form of
independent variables models: one with HP on the primary and the other with
HP on the secondary market as the dependent variables of the model.

The exchange rate adjusted gross stock of mortgage loans, issued to
individuals, used in the lending conditions partitions follows the same
methodology for the correction for the exchange rate movements, as the
dependent variable, but, instead of 40 % correction, the whole, 100 % of FX
rate movement is subtracted from the variable.

The disposable real aggregated income demand-side variable is
complex and is calculated based on the methodology, described by Shmygel
and Hoesli (2023), as follows:

Disposable real aggregated income; = Av.salary per month; X
X Number of population; X % of disposable income in aggregate income, (2)

This variable is perfectly tailored to serve as the complex demand-side
driver of the HP dynamics, since it incorporates two of the most important
fundamental factors: households’ income and number of population.

1. Identification of the stages

In order to identify stages of the Kyiv residential real estate market’s
development, we employed an expert judgment based on the information on
dynamics of residential HP on the real estate market of Kyiv city and the
mortgage stock and economic sense. According to Figure I, the only period
of buoyant mortgage lending in Ukraine was before the GFC, when the gross
mortgage portfolio of Ukrainian banks reached its peak and the ratio of
exchange rate adjusted gross stock of mortgage loans, issued to individuals
to GDP was 9.4 %.
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Figure 1. Exchange rate adjusted gross stock of mortgage
loans to individuals to GDP, %

Source: compiled by authors using data from the National Bank of Ukraine (National
Bank of Ukraine, 2023).

However, this growth was supported by the build-up of systemic risks,
since the loan standards were low and most of the loans were issued in foreign
currency, while the currency risks were not addressed by either the lenders
or the borrowers. After 2009, the new mortgage lending was almost inactive
in Ukraine with existing portfolios shrinking due to low quality of loans, high
rate of non-performing loans and mass write-downs by banks. The new
mortgage lending picked up in mid-2020, due to lower interest rates on the
market and the launch of state support program. However, this recovery
started from a very low base and coincides in time with restructuring and
write-downs of legacy non-performing mortgage, left after the crises of
2008-2009 and 2013-2016. Therefore, it did not affect the ratio of mortgage
stock to GDP and is unnoticeable in the Figure 1. After the start of full-scale
Russian war in Ukraine in February 2022, the mortgage lending completely
stopped for the first three month of war with only a few mortgage loans per
month issued later this year.

According to the Figure 2, the active lending that preceded the GFC
was also contributing to the overvaluation of HP and, thus, a bubble build-
up. Although there is another spike in early 2015, this one is completely
explained by a sharp hryvnia devaluation and is not considered a bubble
according to the results of analysis done by Shmygel and Hoesli (2023).
Apart from this short episode, the prices were mostly stable from post-bubble
period in 2010 to the end of the period of observation. In the mid-2020, the
prices began to gradually rise, responding to the recovery of mortgage
lending. However, this growth was moderate and was brought to an end by
the start of war in Ukraine. Following the full-scale invasion of Russia into
Ukraine, the HP became chaotic, particularly on the primary market, since
they weren’t controlled by basic market forces anymore, but by the relative
distance from the frontline and sellers’ internal expectations.
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Real exchange rate corrected house prices on the primary RRE market of Kyiv, UAH per sq. m
————— Real exchange rate corrected house prices on the secondary RRE market of Kyiv, UAH per sq. m

Figure 2. HP on the RRE sub-markets of Kyiv city
Source: compiled by authors using data from the real estate agencies and the NBU.

The analysis of data, provided on the Figures I, 2, allowed us to
formulate five distinct stages of development of residential real estate market
in Ukraine, as follows in Table 2.

Table 2

Stages of development of residential real estate market in Ukraine

Stage Distinct features of the stage

First (before Q1 2009) Period of house price bubble and its formation, buoyant mortgage

lending
Second (Q2 2009 — Q4 | House prices fell following the bubble burst, the new mortgage lending
2013) almost inexistent, existing mortgage stock shrinking

House prices relatively stable, except from the short hryvnia

devaluation period, the new mortgage lending almost inexistent,

existing mortgage stock shrinking

Fourth (Q3 2020 — Q1 | House prices slowly pick up following the gradual recovery of

2022) mortgage lending

Fifth (since Q1 2022) House pri‘ces chaotic, the market is not contro’lled‘ by the demand and
supply drivers, new mortgage lending almost inexistent

Third (Q1 2014 — Q2
2020)

Source: compiled by authors.

2. Identification of factors

The next stage of this research is focused on the factors that
contributed to the HP growths and thus, the residential real estate market
development in Ukraine. We have previously formed four partitions of
variables that, in theory, are driving the change of HP on both primary and
secondary housing markets of Kyiv. With the groups of potential input
variables being formed, we proceeded to the principal component analysis,
the results of which are presented on the Figure 3. On the panels A to D we
depicted the shares of variance that is explained by the new components,
constructed from the input variables, provided in the Table 1. For the further
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analysis, we subtracted two dimensions from each partition in order to
proceed to the next stage of regression analysis.

0,
90% 78.6% 60%

80% |
70%
60%
50%
40%
30%
20%
10%

0%

50% N

40%

30% &

20% |4

Percentage of variation explained, %

10% [

Percentage of variation explained, %

0%

1 2 3 1 2 3 4 5
Dimensions Dimensions
Panel A. Macro financial Conditions Panel B. Lending Conditions
60% 70%

62,4%

50% 60%

50%
40%

31,6%

40%

30%

30%
0, -
20% 20%

Percentage of variation explained, %

Percentage of variation explained, %

10% | / 10% 5.8%
0% I : i 0% 1, I R EREREREReE |
1 2 3 1 2 3
Dimensions Dimensions
Panel C. Demand partition 1 Panel D. Supply partition

Figure 3. Panels A-D. Percentage of explained variance of the components of
Macro financial, Lending Conditions, Demand and Supply partitions

Source: compiled by authors using R.

However, our initial plan was not to arrive with the final regression
model with the highest measures of predictive power since we didn’t intend
to predict the fitted values. Our ultimate aim for this research was to identify
fundamental factors of HP growth and analyze their contribution and its
direction on each of the stages of RRE development. Thus, we planned to use
only one of the dimensions with the greatest share of inputs’ variability
explained. However, due to high correlation between the first components of
the macro financial and demand partitions, we decided to continue our
research with the second component of the macro financial conditions
partition.

The rationale for choosing to give up the first component of the macro
financial conditions over the first component of the demand partition is that
it is generally considered that demand-side factors are the main fundamentals
of HP dynamics, as according to Geng (2018).

The largest contributors to the newly constructed variables of macro
financial conditions, lending conditions, demand-side and supply-side
partitions are, respectively: Inverted current account deficit to GDP,
Exchange rate adjusted mortgage portfolio to GDP, Disposable real
132 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2023. Ne 5
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aggregated income and Total area of commissioned dwellings per quarter in
Kyiv city with 1Q lag.

In the Table 3, we provide results of the regression analysis for both
baseline models: with dependent variable from the primary and from the
secondary RRE market of Kyiv.

Table 3
Regression summary statistics for the multi-factor baseline model
House prices House prices
on the primary RRE on the secondary RRE

Macro financial Conditions —0.059%** —0.037%*
partition
Lending Conditions partition —0.029%** —0.004
Demand partition —0.069%** —0.067%**
Supply partition 0.005 —-0.004
Constant —0.024* —0.031*
Number of observations 58 58
R"2 0.636 0.522
Adjusted R"2 0.609 0.486
Note: *p<0.1; **p<0.05; ***p<0.01

Source: compiled by authors using R.

In this stage of research, three hypotheses were put forward and their
empirical verification was carried out. The first hypothesis was that the
demand partition has the highest contribution to the HP growth throughout
the whole period of observation. The second hypothesis was that the macro
financial partition has lower effect on the HP growth on the secondary RRE
market. The third hypothesis was that the lending conditions had the
strongest impact on the HP growth during the first stage of RRE
development, as outlined in the previous sub-chapter. All three hypotheses
were not rejected, as discussed in detail further.

According to the results of regression analysis in the Table 3, we
obtained useful insights on the Kyiv housing market. It is worth noting that
the supply-side variable, total area of commissioned dwellings per quarter is
not significant for both sub-markets. This can be explained by the fact that
during the period from 2009 to mid-2020 the mortgage lending was nearly
nonexistent, due to the events and reasons that will be explained further. The
absence of mortgage lending significantly impaired the housing demand and
even contributed to the HP being uncorrelated with the demand
fundamentals. However, this is not only the case for demand-side variables:
extremely low levels of mortgage lending made HP on the primary real estate
market! inelastic to the volumes of newly introduced housing due to two
reasons. Firstly, in the case of more buoyant construction, the real estate

! The prices secondary RRE market, in theory, also must respond to the increasing housing stock,
however with a bigger lag and to a lesser extent than the prices on primary market, thus the
following reasoning is given only for the latter.

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2023. Ne 5 133



ENTERPRISE

developers were unable to respond to it with accordingly lower prices, since
up to the late 2020 they were working with almost zero marginality. Except
from the infamous cases of bankruptcy of developers that defrauded nearly
30 thousand people, who never received the dwelling they had paid for, most
of the developers were able to remain solvent because of the large volumes
of construction and concomitant building of dozens of apartment complexes
(National Bank of Ukraine, 2020). Secondly, they were unable to increase
prices in times of stagnant construction activity due to inexistent mortgage
lending and very low levels of demand on the market. According to the
regression results, the most significant variable for both primary and
secondary markets is the demand partition, as according to the literature and
basic economic sense. The macro financial conditions and lending conditions
partitions are more significant for the HP on the primary market, which also
corresponds to the economic logic. We do not pay attention to the signs of
the coefficients, since we use the standardized, PCA-transformed variables,
which were also originally presented as growth rates. What is important for
us is the interpretability of these coefficients in the graphical form as the
distribution of factors that influence HP growth on different stages.
According to the Figure 4, the lending conditions were playing significant
role in the development of HP on the primary market only during the first
stage of the real estate market development, from the beginning of 2003 to
the early 2009 the demand factors. The lending conditions continue to
contribute positively to the HP change during the crisis of 2008-2009 due to
mortgage portfolio being on its historical heights. The significant role in the
downfall of HP during the early second stage was played by demand factors,
which is explained by falling disposable aggregated real income and rising
unemployment. Another important driver of this contraction was macro

financial variables, due to worsening economic conditions during the crisis.
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0,2
0,1
0
-0,1
-0,2
-0,3

-0,4 - -0,4
-0,5 -0,5
03.03 04.04 05.05 06.06 07.07 08.08 09.09 10.10 11.11 12.12 01.14 02.15 03.16 04.17 05.18 06.19 07.20 08.21

I Supply partition
Demand partition
Lending conditions partition
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Y-o0-y change of the real exchange rate adjusted housing prices on the primary RRE market of Kyiv, % (r.h.s.)

Figure 4. Distributions of factors that affect the house price growth on the primary
RRE of Kyiv

Source: compiled by authors.
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The same conclusion applies to the distributions of factors that affect
the HP growth on the secondary housing market of Kyiv city. After the early
second stage, the HP change was never significant with the demand partition
generally negatively contributing to HP movement during the third stage and
positively during the fourth. After the first stage, the lending conditions were
only contributing to the fall of HP, since the new lending was almost
inexistent and the stock of mortgage shrinking.

According to the Figure 5, the biggest contributor to the HP on the
secondary market throughout all stages, also in accordance with the
regression results, was the demand partition, with the second role played by
the macro financial conditions.

0,5 0,5
0,4 0,4
0,3 0,3
0,2 0,2
0,1 0,1
0 0
-0,1 -0,1
-0,2 -0,2
-0,3 -0,3
-0,4 -0,4
-0,5 -0,5

03.03 03.04 03.05 03.06 03.07 03.08 03.09 03.10 03.11 03.12 03.13 03.14 03.15 03.16 03.17 03.18 03.19 03.20 03.21
I Supply partition
Demand partition
. | ending conditions partition
s Macrofinancial conditions partition
Y-o-y change of the real exchange rate adjusted housing prices on the secondary RRE market of Kyiv, % (r.h.s.)

Figure 5. Distributions of factors that affect the house price growth on the
secondary RRE market of Kyiv

Source: compiled by authors.

In the Table 4 we present a short summary of the HP drivers across all
stages of RRE development.
Table 4
Impact of HP drivers changes across the stages of RRE development

Impact of main factors
Primary RRE market Secondary RRE market

Demand and lending conditions

First stage | partitions contribute to rising HP
(before Q1 | before the crisis;

2009) Demand and MF partitions contribute
to falling HP during the onset of crisis

Stage

Demand partition contributes to rising
HP before the crisis;

MF partition contributes to fall of HP
during the onset of crisis

Demand partition positively

contributes to the HP change before Demand and MF partitions positively

Second contribute to the HP change before
2013;

stage (Q2 LC partition negatively contributes to 2013;

2009 — Q4 the EIP change %e fore 5013. Demand and MF partitions negatively

2013) & ’ contribute to the HP change during

All partitions contribute negatively

during 2013 2013
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End of table 4

Impact of main factors

Stage -
Primary RRE market Secondary RRE market

Demand partition contribute negatively
before mid-2016;

Demand contributes positively from
mid-2016 to the Q1 2020, when the
coronavirus crisis started;

MF partition contribute positively
before mid-2016 with insignificant

Demand and LC partitions contribute
negatively before mid-2016;

Third stage | LC partition contributes negatively
(Q1 2014 — | further;

Q2 2020) Demand contributes positively from
mid-2016 to the Q1 2020, when the
coronavirus crisis started

impact further

Demand partition contributes
Fourth positively throughout whole stage; Demand partition contributes
stage (Q3 LC partition contributes negatively positively throughout whole stage;
2020 — Q1 | further; MF partition contributes positively
2022) MF partition contributes positively throughout first half of the stage

throughout first half of the stage
Fifth stage
(since Q1 The impact not defined due to chaotic prices and market being in disequilibrium
2022)

Source: compiled by authors.

3. A set of criteria to define whether the HP growth is threatening
financial stability

Based on the results, obtained within the course of this research and
described in the previous sub-sections, we have formulated a set of criteria,
based on which it is possible to conclude whether the HP growth contributes
to the general economic growth and remains safe for the financial stability.
The HP growth remains within the corridor of safe values if the following
criteria are met:

« The regulator executes restrictive or intentionally and well-informed
expansionary mortgage market-oriented macroprudential policy; AND.

e (a) The HP growth is explained by market forces (demand and supply)
or macro financial conditions with lending conditions being at least driver of
second importance; AND.

« (b) The Mortgage-loans-to-GDP ratio is below 2 percentage points above
its long-term trend (Basel Committee on Banking Supervision, 2010); OR.

o There are no signs of HP overvaluation (price bubble) according to
the bubble detection framework, as according to Shmygel and Hoesli (2023).

As follows from the set of criteria, in case the first and the second OR
third criteria are not met, the HP growth needs additional attention and
analysis, with the mortgage market-oriented macroprudential policy possibly
being shifted to restrictive. The rationale for making this conclusion based
on only two but not all the criteria is based on the fact that the tendencies on
the mortgage and residential real estate market not always coincide, because
the markets are affected by multiple forces and are much more complex than
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it can be regarded in theory. Since these two markets are not always moving
together, an abnormal dynamic in either of them can be a source of
disruptions that, amplified by an overly liberal prudential policy, can lead to
severe episodes of financial instability.

Conclusions

We have singled out five distinct stages of RRE market development
in Ukraine based on two general indicators: HP growth and lending activity.
The division was based on the significant changes of market conditions and
(or) changes of HP drivers, as well as on shifts in the regulatory environment.
Then we investigated the HP drivers on each of these stages, using the
principal component analysis method to form variables for the following
OLS regression method. The analysis has showed that the housing cycle of
the RRE market in Ukraine was mostly impacted by the demand-side factors:
unemployment rate, as well as income and population growth. Three
hypotheses were put forward and tested. It was proven that the demand
factors have the highest impact on house price growth throughout the
observation period; macro financial conditions mostly influence the prices on
primary housing market; and the lending conditions were affecting the price
dynamics the most in the first stage of housing market development during
the active pre-crisis mortgage lending. Finally, we have formed a set of
criteria with the help of which we can judge whether the current HP growth
1s a source of systemic risks to the stability of national financial system and
economy in general. The conclusions, drawn within the process of this
research, could significantly contribute to the framework of monitoring RRE
market by the National Bank of Ukraine and to the analysis of systemic risks
stemming from it.

REFERENCES

Aoki, K. & Nikolov, K. (2015). Bubbles, banks and financial stability. Journal of Monetary Economics, Elsevier, 74(C),
33-51. https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1495.pdf

Basel Committee on Banking Supervision (2010). Guidance for national authorities operating the
countercyclical capital buffer. Retrieved June 2023, from https://www.bis.org/publ/bcbs187.htm

Di Casola, P., Dieckelmann, D., Grothe, M., Hempell, H., Jarmulska, B., Lang, J. H. & Rusnak, M. (2022).
Drivers of rising house prices and the risk of reversal — Box 2, Financial Stability Review, ECB.
https://www.ecb.europa.eu/pub/financial-stability/fsr/focus/2022/html/ecb.fsrbox202205 _02~cc40a7cbda.en.html

Duca, J. V., Muellbauer, J., & Murphy, A. (2021). What Drives House Price Cycles? International Experience
and Policy Issues. Journal of Economic Literature, 59.3, 773-864.

Egert, B. & Mihaljek, D. (2008). Determinants of House Prices in Central and Eastern Europe. Czech National
Bank, Working Paper, 1. https://www.bis.org/publ/work236.pdf

Hlavagek, M. & Komarek, L. (2011). Regional analysis of housing price bubbles and their determinants in the
Czech Republic. Czech Journal of Economics and Finance, 61.1, 67-91.

Jarmulska, B., Bandoni, E., Lang, J. H., Lo Duca, M., Perales, C. & Rusnak, M. (2022). The analytical toolkit
for the assessment of residential real estate vulnerabilities. Macroprudential Bulletin, European Central
Bank, 19. https://www.ecb.europa.eu/pub/financial-stability/macroprudential-bulletin/html/ecb.mpbu202210
2~ 7flad6fa2d.en.html

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2023. Ne 5 137



ENTERPRISE

Jolliffe, 1. T. & Cadima, J. (2016). Principal component analysis: a review and recent developments.
Philosophical Transactions. Series A, Mathematical, Physical, and Engineering Sciences, 374.
https://doi.org/10.1098/rsta.2015.0202

Lang, J. H., Behn, M., Jarmulska, B. & Lo Duca, M. (2022). Real estate markets, financial stability and
macroprudential policy. Macroprudential Bulletin, European Central Bank, 19. https://www.ecb.europa.eu/
pub/pdf/scpwps/ecbwpl796.en.pdf

Lo Duca, M., Pirovano, M., Rusndk, M. & Tereanu, E. (2019). Macroprudential analysis of residential real
estate  markets.  Macroprudential ~ Bulletin, ECB, 7. https://www.ecb.europa.eu/pub/financial-
stability/macroprudential-bulletin/html/ecb.mpbu202210 1~53d521bde7.en.html

Maynou, L., Monfort, M., Morley, B. & Ordoéiiez, J. (2021). Club convergence in European housing prices:
The role of macroeconomic and housing market fundamentals, FEconomic Modelling, 103.
https://doi.org/10.1016/j.econmod.2021.105595

National Bank of Ukraine. (2020). Financial Stability Report. Retrieved June 2023, from
https://bank.gov.ua/en/news/all/zvit-pro-finansovu-stabilnist-cherven-2020-roku

National Bank of Ukraine (2021). Financial Stability Report. Retrieved June 2023, from
https://bank.gov.ua/en/news/all/zvit-pro-finansovu-stabilnist-gruden-2021-roku

Nguyen, M. & Bui, T. (2020). The Real Estate Market and Financial Stability. International Journal of
Mathematical, Engineering and Management Sciences, 5, 1270-1283.

Official statistics of the National Bank of Ukrain (2023). https://bank.gov.ua/ en/statistic/nbustatistic

Prasad, A., Elekdag, S., Jeasakul, P., Lafarguette, R., Alter, A., Feng, A.X. & Wang, C. (2019). Growth at Risk:
Concept and application in IMF country surveillance, IMF Working Papers, 19/36. https://www.imf.org/
en/Publications/WP/Issues/2019/02/21/Growth-at-Risk-Concept-and-Application-in-IMF-Country-
Surveillance-46567

Shmygel, A. & Hoesli, M. E. R. (2023). House Price Bubble Detection in Ukraine. Journal of European Real
Estate Research. https://doi.org/10.1108/JERER-10-2022-0031

Zhang, D. et al. (2018). Real Estate Investments and Financial Stability: Evidence from Regional Commercial
Banks in China. The European Journal of Finance, 24.16.

Conflict of interest. The authors certify that don’t they have no financial or non-financial interest in the
subject matter or materials discussed in this manuscript; the authors have no association with state bodies,
any organizations or commercial entities having a financial interest in or financial conflict with the subject
matter or research presented in the manuscript. Given that one of the authors is affiliated with the institution
that publishes this journal, which may cause potential conflict or suspicion of bias and therefore the final
decision to publish this article (including the reviewers and editors) is made by the members of the Editorial
Board who are not the employees of this institution.

The authors received no direct funding for this study.
The contribution of the authors is equal.

Shmygel A., Shulga N. Factor analysis of the housing market in Ukraine (2003-2023). Scientia fructuosa. 2023.
Ne'5.S.123-138. https://doi.org/10.31617/1.2023(151)08

Received by the editorial office 16.06.2023.
Sent for revision 20.07.2023.

Accepted for printing 01.08.2023.
Published online 26.10.2023.

138 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2023. Ne 5



