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Summary. In the article the influence of global
linancial crisis on Europe is described. The relation-
ship between housing prices and mortgage markets
in cases of Hungary and Ukraine is proved with
the help of the empirical research. The results of
the suggested models show that housing prices and
mortgage markets played an important role in the
events of the global financial crisis
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Introduction of the topic. The global financial
crisis is associated with mortgage markets and
real estate markets. The two markets had been
impacted the most by the crisis. The U.S. subprime
mortgage crisis that started at the end of 2007
rapidly emerged into the global financial crisis and
impacted national economies of many European
countries. The consequences of this financial crisis
are still not fully understood by the economists
worldwide. The crisis takes its roots in the real
estate market of the United States, yet it had an
influence on the European markets as well [1]. One
of the problems in understanding the causes of the
financial crisis is to understand the relationship
between the real estate market and the mortgage
market.

Analysis of publications. The global financial
crisis has been analyzed by many economists,
among them are Santiago Valverde, Francisco Fer-
nandez [2], Alessandro Sciamarelli [3], Beck Thor-
sten, Katie Kibuuka, Erwin Tiongson [3]. Research
conducted by these scientists is of great importance
in understanding the causes and the consequences
of the global financial crisis, nonetheless there is
room for discussion of certain aspects. Most of the
studies concentrate on the mortgage markets and
the changes that these markets undergo due to the
crisis. Other studies concentrate on the real estate
bubble that burst in the midst of the crisis. Yet
not many scientists concentrate on the relationship
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between housing prices and mortgage markets in
European countries. The closest who gets to this
analysis is Santiago Valverde who conducts an
empirical study for Spain, based on this analysis
we can pursue further and analyze such relation-
ship in Hungary and Ukraine.

The main purpose of the article is to conduct
an empirical research and to show the existence
of the relationship between housing prices and
mortgage markets in Hungary and Ukraine.

The results. The aim of the article is to analyze
the impact of the global financial crisis in Hun-
gary and Ukraine with the help of the empirical
research. Hungary and Ukraine experienced in-
crease demand in mortgage credit in foreign cur-
rency prior to the crisis. Mortgage lending started
to grow significantly in Hungary after 2000 and
in Ukraine after 2004. These two countries were
chosen for this research due to the similarities of
the problems in the aftermath of the crisis. Both
countries experienced depreciation of the national
currency during the peak of the crisis. In 2008,
hryvna depreciated by 40% in Ukraine [5]. At
the present moment, the outstanding amount of
the loans exceeds the value of the collateral in
both countries. After 2010, mortgages in national
currency are prohibited. To better understand the
problems of the mortgage markets in these two
countries, we develop the models based on the
following data for both countries: mortgage credit
per inhabitant; nominal mortgage rate; real salary
per employee; real interest rate; GDP per capita;
housing prices (Ukraine); FHB House price index
(Hungary).

A quarterly data is used for Hungary and a
monthly data is used for Ukraine. All the historical
for both countries is taken from the official websites
of the National Banks and Official Statistical
Bulletins [6; 7; §; 9].

To begin our research, we first determine
stationarity of our variables. To do this, we conduct
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the Augmented Dickey-Fuller order test and
Phillips-Perron test. The results for Hungary are
shown in Table 1. The variables are stationary in
the first difference, therefore in further research, we
will be using the first differences of the variables.
The same tests are performed for Ukraine and
we achieve the best result in the first differences
as well. The results of the ADF and PP tests for
Ukraine are shown in Table 2. In order to determine
the relationship between housing prices and
mortgage markets we use Vector Autoregression
Analysis (VAR). The results of the VAR analysis
for Hungary are shown in Table 3 and Table 4
presents the results for Ukraine.

According to the results presented in the Ta-
ble 3, we can make the following conclusion for
Hungary: there is a positive relationship between

housing prices and GDP per capita, which means
that the increase in GDP per capita will lead to
increase in housing prices; there is also a posi-
tive relationship between housing prices and real
interest rate; a positive relationship between hous-
ing prices and real salary per employee; negative
relationship between housing prices and nominal
mortgage rate. Table 4 illustrates the results for
Ukraine: a positive relationship between GDP per
capita and housing prices; a change in real interest
rate has a negative effect on the housing prices;
negative relationship between real salary and hous-
ing prices; positive relationship between housing
prices and nominal mortgage rate. To determine
a long-term behavior or housing prices and mort-
gage rates we conduct a cointegration test for both
countries.

Table 1.
Hungary Levels First Difference
ADF PP ADF PP
Mortgage credit per inhabitant -1.951963 -1.993723 -6.326713* -6.326713*
FHB House Price Index -2.984055* -2.918537* -6.138671* -6.372294*
Nominal mortgage rate -3.063266* -3.198016* -6.330225* -6.794522*
Real salary per employee -0.788006 -1.607478 -2.666767* -10.53261*
Real interest rate -2.688399* -1.991947 -4.658226* -4.542382*
GDP per capita -1.445824 -2.134175 -2.345750 -9.159523*
Table 2.
Ukraine Levels First Difference
ADF PP ADF PP
Mortgage credit per inhabitant -0.3028 -2.7966 -7.7384** -7.7807**
Housing Prices -2.3964 -2.5288 -6.0250** -6.1132%*
Nominal mortgage rate -3.1845 -2.7966 -7.7384** -7.7807**
Real salary per employee -0.9930 0.3360 -1.8065 -23.8494%*
Real interest rate -1.4175 -1.7912 -8.8986** -9.1400**
GDP per capita -0.7198 -0.6276 -10.7244%* -10.9878**
-4.5158 -4.6168 -9.5183** -16.5674**
*Rejection of the null hypothesis of unit roots at the 10% significance level
**Rejection of the null hypothesis of unit roots at the 5% significance level
**#*Rejection of the null hypothesis of unit roots at the 1% significance level
Table 3.
Hungary VAR analysis
Log(FHB House |[Log(GDP  per|Log(real interest | Log(real salary per|Log(nominal
price index) capita) rate) employee) mortgage rate)
C 1.094185 1.482598 2.291041 0.088842 -7.644847
(1.00819) (1.46543) (4.34114) (1.74452) (4.16915)
Log(FHB House price|  0.561747 0.279876 0.345906 0.279316 -0.033083
index) t-1 (0.16098) (0.23398) (0.69315) (0.27855) (0.66568)
. -0.037486 0.817746 1.374540 0.020171 0.738571
Log(GDP per capita)t-1| -~ 33114 0.48135) (1.42593) (0.57302) (1.36944)
Log(real interest rate)|  0.012161 -0.013061 1.094490 -0.069654 0.248988
t-1 (0.03929) (0.05711) (0.16918) (0.06799) (0.16248)
Log(real salary per em-|  0.075837 -0.188571 -1.343426 0.595612 -0.163758
ployee) t-1 (0.28051) (0.40773) (1.20786) (0.48539) (1.16000)
Log(nominal mortgage| -0.018040 -0.008291 0.259677 -0.028073 0.506228
rate)t-1 (0.04693) (0.06821) (0.20207) (0.08120) (0.19406)
R 0.976967 0.973786 0.843270 0.971207 0.570617
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Johansen’s cointegration test

H, Trace (statistical t)
r =0 67.98856**
<l 23.95786**
r<2 9.472851

*Cointegration exists at 10% significance
** Cointegration exists at 5% significance
###% Cointegration exists at 1% significance

Ukraine VAR Analysis

Table 4.

Log(Housing pric-|Log(GDP per|Log(real inter-|Log(real salary|Log(nominal mort-

es) capita) est rate) per employee) | gage rate)
C 0.143252 1.094854 -0.283580 -0.476854 0.455482

(0.03684) (0.42862) (0.38398) (0.46263) (0.67490)

FHB (Housing 1.3225 -2.5569 -0.3329 0.6614 1.4256
prices) t-1 (0.0964) (1.1218) (1.0050) (1.2108) (1.7664)
Log(GDP per cap- -0.0075 1.1678 0.0318 -0.1858 -0.2959
ita)t-1 (0.0094) (0.1098) (0.0983) (0.1185) (0.1729)
Log(real interest -0.0005 0.0095 1.0708 0.1047 04112
rate)t-1 (0.0100) (0.1172) (0.1050) (0.1265) (0.1846)
Log(real salary per -0.0031 0.7644 0.0919 0.2387 -0.2018
employee) t-1 (0.0086) (0.1002) (0.0898) (0.1082) (0.1578)
Log(nominal mort- 0.0046 0.0552 0.1032 -0.0059 1.0735
gage rate)t-1 (0.0059) (0.0689) (0.0617) (0.0744) (0.1085)
R? 0.9927 0.9919 0.9468 0.9926 0.8425

Johansen’s cointegration test

HO: Trace (statistical t)
r=0 53.9175%*

<l 30.4073**

r<2 12.6765

*Cointegration exists at 10% significance
** Cointegration exists at 5% significance
*##% Cointegration exists at 1% significance

The results for Hungary are present in Table 5
and for Ukraine in Table 6. By conducting this test,
we can determine the existence of common trends
among the main variables. By using a cointegration
test, we can determine the adjustment towards
long-term housing price and mortgage equilibrium.

The trace test values indicate that cointegra-
tion relationships exist for both countries. Table 5
and Table 6 present cointegration vectors for each
country, including the adjustment rate parameters.

Table 5.
Cointegration vectors for Hungary
Vector Adjustment rate Vector Adjustment rate

Mortgage credit 1 -0.2810877 -

per inhabitant
FHB Price Index -0.001343 -0.2757074 l -0.082150

Nominal -0.033662 -0.022637 -0.038990
mortgage rate
Real salary -1
per employee 0.058718
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The results for Hungary show that the elastic-
ity of mortgage credit to housing prices is -0.001,
long-term elasticity of lending to interest rates is
11.96. The elasticity of mortgage credit to housing
prices for Ukraine is -14,09, long-term elasticity is
-0.63. The elasticity of housing prices to interest
rates for Hungary is

-0.02 and elasticity of housing prices to the real
salary per employee is 0.058. For Ukraine, these
numbers result in -0.08 and 0.08 respectively.

The adjustment parameters measure the dynam-
ics of the return to long-term equilibrium. When

the mortgage credit per inhabitant lies above its
long-term equilibrium level, its return to equilib-
rium on the market in Hungary occurs by reduc-
tions of 28,1% in mortgage credit, reduction of
27,5% in the housing prices and reduction of 3,3%
in mortgage interest rate. Housing prices adjust
by reducing actual prices by 8,2% and nominal
interest rate by 3,8%. For Ukraine the numbers
are different, return to equilibrium can occur by
reduction of 3,5% of mortgage credit, reduction of
housing prices by 0,1% and reduction of nominal
mortgage rate by 2,6%.

Table 6.

Cointegration vectors for Ukraine

Vector Adjustment rate Vector Adjustment rate
Mortgage credit per inhabitant 1 -0.0351 - -
FHB Price Index 14.0984 -0.0019 1 -0.0105
Nominal mortgage rate -0.6393 -0.0266 0.0819 0.0143
Real salary per employee -1 - 0.0080 -

Adjustment of housing pricing occurs by reduction of actual prices by 1% and increase of salary per
employee by 1,4%. The results show the importance of the mortgage rate as a correction mechanism
and prove the existence between housing prices and mortgage markets. Based on the acquired results
we can come up with the models that can be solved to check the truthfulness of our findings.

Models for Hungary:

1) logthb = 0.561747314249%logihb(-1) + 0.404013622805*logihb(-2) - 0.0374859962566*l0g-
adp(-1) + 0.0493683758593*loggdp(-2) + 0.0121611597437*logr(-1) - 0.00178257845205*logr(-

%) + 0.0758366923421%logs(-1)
0.107878941224*logmr(-2) + 1.09418519141

- 0.149351927383*logs(-2)

- 0.0180395925254* logmr(-1) -

9) loggdp = 0.279875698932*logfhb(-1) - 0.213116659915* logThb(-2) + 0.817745742002*l0ggdp(-1) +
0.0578627675139*loggdp(-2) - 0.0130611875801 *logr(-1) - 0.0311795752783*logr(-2) - 0.18857088438*logs(
1) + 0.194237114633%l0gs(-2) - 0.00829081239266*logmr(-1) + 0.0266312664332*logmr(-2) +

1.48259784439

3) logr = 0.345906184485*logfhb(-1) - 0.178768757131 *logihb(-2) + 1.37454016351*loggdp(-1) -
1.25722993208*loggdp(-2) + 1.09448951715*logr(-1) - 0.42570497181*logr(-2) - 1.34342648288*logs(-1)
+0.975875095376*logs(-2) + 0.259676747995*logmr(-1) - 0.225855612417*logmr(-2) + 229104136209

1) logs = 0.27931550003*logihb(-1) - 0.293109586504*logihb(-2) + 0.0201708664152*loggdp(-1) +
0.131369925245*l0ggdp(-2) - 0.0696535790507*logr(-1) + 0.0341948725655* logr(-2) + 0.59561 191301 8*logs(
1) + 0.219156546197%logs(-2) - 0.0280734892371*logmr(-1) + 0.0300007056854*logmr(-2) +
0.0888421878073

5) logmr = - 0.0330826751843*|ogfhb(-1) - 0.493928320122*logfhb(-2) + 0.738571481803*loggdp(-1) -
0.0432100746921 *loggdp(-2) + 0.248988470229%l0gr(-1) + 0.139187121622*1ogr(-2) - 0.163758363252* logs-
1) + 0.25679840717*logs(-2) + 0.506228021669*logmr(-1) - 0.348931814834*logmr(-2) - 7.64484683139
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The solutions for these models are presented graphically:
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The first model uses FHB house price index as an exogenous variable, which is dependent upon GDP
per capita, real interest rate, real salary per employee and nominal mortgage rate. The second model
determines the relationship between FHB house price index, real interest rate, real salary and mortgage
rate. The graphical solutions to the models present two trends: a baseline and a trend generated by
the actual model. The patterns of the trends in all models prove the truthfulness of the models. The
author constructs similar models for real interest rate, real salary and nominal mortgage rate, where
each of the variables stands as an exogenous variable in a model. The models for Ukraine follow the
same pattern and are described below:

Models for Ukraine:

1) loghp = 1.32257587901 * loghp(-1) - 0.371682998369 * loghp(-2) - 0.00757308630289 *
loggdp(-1) + 0.000898136997535 * loggdp(-2) - 0.00052147091742 * logr(-1) + 0.00612974409498
“ logr(-2) - 0.00311645061846 * logs(-1) + 0.0100222508357 * logs(-2) + 0.00463146375128 *
logmr(-1) - 0.0159246781768 * logmr(-2) -+ 0.143251759624

9) loggdp = - 2.55692110205 * loghp(-1) + 2.66856147522 * loghp(-2) + 1.16789596291 *
loggdp(-1) - 0512039185558 * logadp(-2) + 0.00958978091254 * logr(-1) - 0.00182405767456 *
logr(-2) + 0.764469705681 * logs(-1) - 0.477958176327 * logs(-2) + 0.0552070140634 * logmr(-1)
- 0.0944248757709 * logmr(-2) + 1.09485419682

3) logr = - 0.332953494342 * loghp(-1) + 0.623169013695 * loghp(-2) + 0.0318732117602 *
loggdp(-1) - 0.0580661827564 * loggdp(-2) + 1.07085419498 * logr(-1) - 0.139959382366 * logr(-
9) 4+ 0.0919610373218 * logs(-1) - 0.0987869117019 * logs(-2) + 0.103262147718 * logmr(-1) -
0.0691549437127 * logmr(-2) - 0.283580074789

1) logs = 0.66149082466 * loghp(-1) - 0.764395149772 * loghp(-2) - 0.185840830172 * log-
adp(-1) + 0.470300757683 * loggdp(-2) + 0.10479048599 * logr(-1) - 0.101712236494 * logr(-
%) + 0.238760228826 * logs(-1) + 0.498101845653 * logs(-2) - 0.0059425657453 * logmr(-1) -
0.0338143530351 * logmr(-2) - 0.476853845815

5) logmr = 142561604726 * loghp(-1) - 1.50173543945 * loghp(-2) - 0.295939982502 * log-
adp(-1) + 0270428108512 * loggdp(-2) + 0411211365163 * logr(-1) - 0.342274012453 * logr(-
9) - 0.201869064935 * logs(-1) + 0.237477530207 * logs(-2) + 1.07354784463 * logmr(-1) -
0.233396510979 * logmr(-2) -+ 0.455481655517
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The results are presented graphically, as well.
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Graphical results show that these models can be
used for further analysis or forecasts of the future
trends. The models are solved in the static state,
which leaves plenty of room for analysis of these
models in a dynamic state.

Conclusion. There is a long-term relationship
between housing prices and mortgage markets
in Hungary and Ukraine. Hungary and Ukraine
experienced the same economic problems during
the peak of the crisis and in the post-crisis period.
Both countries experienced depreciation of the
national currency and have a burden in a form of
non-performing loans.
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lapanckas U.A., Sky6oBckuid C.A. Poab mu-
poBOro (pMHAHCOBOTO KpU3uca B GOpPMUPOBAHHUH
LEH HA HeJIBHXKMMOCTb M COCTOSIHUN PbIHKOB MO~
TEYHOro KpeauToBaHus (Ha mpumepe BeHrpuu u
YKkpaunbl)

AHHOTaUMS. B CTaTbe MCCIIEI0BAHO BIUSHUE MH-
POBOTO (DMHAHCOBOrO KpH3Kca Ha CTPaHbl EBpOMHI.
C MoMOLLbI0 SMIMPUYECKOr0 aHaIM3a 10Ka3aHa B3a-
MMO3aBHCHMOCTb MEX/y LleHaMH Ha HeJIBHXHUMOCTh
Y COCTOSIHUEM PBIHKOB UIIOTEYHOr0 KPeJUTOBAHHS B
Benrpuu u Ykpaute. Pe3ynbTaThl npeasoxkeHHbIX
Mojie/iefi CBUIETEbCTBYIOT O 3HAUMTENbHOM BKJIA-
Jle LeH Ha HeJBHXHMOCTb U PBIHKOB HIIOTEYHOTO
KDe/IMTOBAHUS B Pa3BUTHE MUPOBOrO (hHHAHCOBOTO
KpHU3HUca.

KaioueBble caoBa: umoTeyHOe KpelMTOBaHHE,
UTOTEYHbIE PBIHKH, PHIHOK HEIBHXKUMOCTH, MHPO-
BOW (DMHAHCOBBIM PHIHOK.

lapancbka 1. A., SIkyGoscbkuii C.0. Poab cito-
BOi (hiHaHCOBOT KPU3H Y POPMYBAHHI LiiH HA Hepy-
XOMiCTb i CTAH PUHKIB iNOTEUHOr0 KPeAUTyBaHHS
(Ha mpuknani Yropuwuuu ta Ykpainu)

AHorauisi. y cTaTti 10C/1i1KeHO BIJIMB CBiTOBO
hinancoBoi kpu3n Ha Kpainu €Bpomu. 3a L0ONOMO-
TOX MIIPUYHOrO aHa/li3y H0BeleHa B3aeMO3allex-
HICTb MK LiHAMH Ha HEDYXOMICTb i CTAHOM PHHKIB
iMoTeYyHOro KpeauTyBaHHsA B YTOPLIMHI Ta YKpaiHi.
Pesysibratu 3anponoHoBaHuX MOJeseH CBifyaTh Mpo
3HAYHUM BHECOK LiH Ha HEPYXOMICTb i PHHKIB ilOTey-
HOTO KPeIMTYBaHHSA B PO3BUTOK CBiTOBOI (DiHAHCOBOI
KpH3H.

KatouoBi ci0Ba: inoTeyne KpeauTyBaHHs, imoTey-
Hi PUHKH, DUHOK HEPYXOMOCTI, CBiTOBUH (DiHAHCOBHH
PUHOK.
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