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Abstract: During the beginning of 2020, the coronavirus pandemic spread worldwide.
Governments have responded with tough restrictive measures. The Czech National Bank
decided to support the economy and reduced the 2W repo rate twice during March 2020 and
for the third time in May 2020 to the current 0.25%. In addition to low interest rates from the
CNB, there is very high competition in the mortgage market, which reduces the average
interest rate on mortgage loans. Mortgage loans are thus more affordable. The aim of the
article is to analyze the current situation on the mortgage market and predict their further
development. Using correlation analysis will be shown, that trends of interest rate and
number of mortgage loans and their volume are not similar. This will be illustrated by graph,
which will show decreasing trend of interest rate and increasing rate of number and volume
of mortgages. Using significance test of correlation co-efficient will be verified, that even the

trends in absolute values are not similar.
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1. Introduction

A coronavirus pandemic has hit the world. In addition to the health of the population,
this pandemic also affected the economies of the affected countries. The individual countries
have taken restrictive measures to spread the virus, but these measures have had a severe
impact on state budget expenditures. Governments are trying to stimulate the economy.
Within the monetary economy, central banks are trying to support the economy with
declining interest rates. Falling interest rates should stimulate the economy and make loans
cheaper. This article focuses on the analysis of the mortgage market, which will also be
affected by the crisis. Banks have learned from the previous financial and subsequent
economic crisis and are working to eliminate risks. One way to minimize risks is to set a
minimum amount of LTV, which the CNB regulates the mortgage market. Kinghan et al.
(2019) find that LTVs fell by approximately 1.4 percentage points after the measures, with
larger reductions recorded for high income borrowers.

Tse (1997) shows that under conditions of uncertainty when default risk is present, and
if absolute risk aversion is increasing in wealth, a rise in wealth of the bank will lower the
amount of asset to be allocated in risky loans even if credit can be properly priced. Chambers
at al. (2009) find that the loan structure is a quantitatively significant factor in a household's
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housing finance decision. The model suggests that the mortgage structure preferred by a
household is dependent on age and income and that loan products with low initial payments
offer an alternative to mortgages with no down payment. These effects are more important
when inflation is low. The presence of inflation reduces the real value of the mortgage
payment and the outstanding loan over time reducing mobility.

Kokas et al. (2020) find that the higher their market power the lower is the growth rate
of lending relative to de-posits. As a result, in periods of falling deposits higher market power
for the average bank is associated with a greater fall in lending, consistent with amplification
of adverse effects during relatively bad times. Kim (2015) analyze how mortgage loan
modification policies, after a sudden drop in house prices, affect household choices in the
mortgage and unsecured loan markets.

Mortgage loans can also be used to finance business activities or as collateral for
households. A standard New Keynesian model is extended to include a rich financial system
in which financially constrained banks lend to firms and homeowners via default long-term
loans. The model generates two endogenous components of interest rate spreads on
mortgages and corporate loans: i) a default premium and ii) a liquidity premium (Ferrante,
2019).

2. Methodology and the Aim of the Paper

Interest rate data (2W repo rate) are from the Czech national bank. Data on interest rates
on mortgage loans are from the Hypoindex. In the article they are presented as average
interest rates in percentage for mortgage loans.

Mortgage loans have been a type of consumer loan since 1 December 2016. According to
Act No. 257/2016 Coll., There is a new "consumer loan for housing", which significantly
improves the position of consumers and regulates the business environment in this area. In
this article, these loans will be referred to as mortgage loans or mortgages.

The aim of correlation analysis is to determine the strength of linear dependence between
quantities. Then a zero correlation coefficient means that the quantities are independent. If
the assumption of two-dimensional normality is not satisfied, the zero value of the correlation
coefficient cannot be inferred more than that the quantities are uncorrelated. The closer the
relationship between the two variables, the closer the absolute value of the correlation
coefficient is to one. Negative correlation coefficients express indirect correlation (with
increasing values of one variable the values of the other variable decrease). (Hedvicakova &
Pozdilkova, 2018; Pozdilkova & Hedvicakova, 2017; Svobodova & Hedvicakova, 2018)

Significance of correlation coefficient can be verified using significance test of the

. - T [n—z . . .
correlation coefficient. The test statistic is T =1 T if |T|=t,_50975 time series are

similar in character over a given time period (Draessler et al., 2011; Hedvicakova et al., 2020;
Hedvicakova & Pozdilkova, 2018; Kral, 2017).

The aim of this contribution is to analyze the current situation on the mortgage market
and predict its further development with regard to the current economic situation in

connection with the coronavirus pandemic. Based on the development of the 2W interest rate,
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which the Czech National Bank is trying to revive the economy, the effects on mortgage loans
will be analyzed and the development of the average interest rate on these loans will be
predicted. The authors will also be based on the past crisis, when the Czech National Bank
tried to stimulate the economy through a fall in interest rates.

Using correlation analysis will be shown trends of interest rate, number of mortgage

loans and their volume. This analysis will be done for the period January 2019 to March 2020.

3. Current Situation in the Mortgage Market

The current average interest rate according to the Hypoindex for March 2020 is 2.44% for
mortgage loans. Since January 2020, the average interest rate has been rising very slowly. The
coronavirus pandemic has not yet reached the mortgage market. The volumes of provided
mortgages increased again after a weak beginning of 2020 and also almost attacked the
volumes from the strong year 2018. On the contrary, the average amount of provided
mortgage loan stopped after seven months and its value decreased slightly to the current
2,546,560 CZK.

Mortgage volumes rose again in December 2020. In December, banks arranged mortgage
loans worth more than 29.5 billion crowns. The average mortgage amount approached the
limit of three million Czech crowns. According to the Fincentrum Hypoindex indicator, the
average mortgage interest rate fell again to 1.96%. This average interest rate on mortgage
loans has been falling for nine months in a row. However, its decline is slowing down. While
in May and June 2020 the average rate fell by another nine basis points, in December it was

only two basis points (Hypoindex.cz, 2021b).
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Figure 1. Interest rate in %, source own processing using (Hypoindex.cz, 2021a)

The growing level of the average mortgage shows that the growth of real estate prices
has not slowed much yet, despite the coronavirus crisis. Growth in property prices could
slow down and stabilize in 2021 (Hypoindex.cz, 2021b).
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On February 7, 2020, the Czech National Bank (CNB) first increased the 2W repo rate by
0.25% to 2.25%. In the following month of March, due to the coronavirus pandemic, the CNB
reduced the 2W repo rate on March 17, 2020 to 1.75% and twenty days later to another 0.75%
to 1%. Due to the measures of the Czech government, the CNB responded on 11 May 2020 by

further reducing the interest rate to the current 0.25%.
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Figure 2. 2W Repo rate in %, source own processing using (Ceska narodni banka, 2021)

Banks respond to the current market situation, where the economy is going into recession
due to coronavirus, mainly by lowering LTV limits and lending less money to clients in
relation to the mortgage value of real estate. The central bank relaxed credit limits for new
mortgages. With effect from 1 April 2020, the Czech National Bank increased the LTV limit
from 80 to 90 percent, with the exception of investment mortgages, the DSTI limit (the ratio
of total debt to the net monthly income of the loan applicant) increased from 45 to 50 percent
and the DTI limit (ratio of the amount of debt to the net income of the loan applicant) has

been canceled. But banks prefer security and try to minimize risks (Hypoindex.cz, 2021a).
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Figure 3. Development of the volume and number of mortgage loans in the first quarter of 20162020,
source own processing using (Hypoindex.cz, 2021b)

3.1. Correlation Analysis

In this article correlation coefficients between interest rate and number of mortgages,
respectively volume of mortgages will be calculated. Their significance will be verified using
significance test of the correlation coefficient, where the test statistic (Hedvicakova, 2017;
Hedvicakova et al., 2020; Hedvic¢akova & Pozdilkova, 2018)

If |T| = t15-20075 = t13,0975 = 2.16, series have a similar trend.

From the given relation we will calculate correlation coefficient r:
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Correlation coefficient for interest rate and number of mortgages is -0.668, so the
equation (2) is not fulfilled and these two times series do not have similar trend.

Correlation coefficient for interest rate and volume of mortgages is -0.8238, so the
equation (2) is not fulfilled and these two times series do not have similar trend, but the
difference between the two values is very small here.

The negative sign of the correlation coefficient indicates a decreasing trend of one variable
and an in-creasing trend of the other variable, as can also be seen in the following graph.

In this graph, the variables number of mortgages and the total volume of mortgages are
described on the main axis on the left, and the variable interest rate is described on the minor

axis on the right. This is necessary due to the very different scale of the individual variables.

5. Conclusions and Discussion

Although the Czech National Bank cut key interest rates twice in March and lowered the
2W repo rate again to 0.25% in May 2020, the current mortgage market has not changed
significantly. Large commercial banks are still waiting, and interest rates have been rising

slowly until March 2020. Banks expect a higher risk margin, mainly due to the moratorium
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on loan repayments. Tse (1997) shows that loan loss expectation plays an important role in
determining credit rationing. On the other hand, there is a lot of competition in the mortgage
market, which significantly affects the interest rate. In particular, newly established banks or

"low-cost" banks are trying to gain a foothold in the mortgage market.
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Figure 4. Development of the volume, number of mortgage loans and interest rate, source own
processing using (Hypoindex.cz, 2020)

The government bill of April 2020 abolishes the real estate acquisition tax of 4%, with
retroactive effect. The tax will no longer be paid by anyone who acquired the property in
December 2019 at the latest. The proposal further regulates the extension of the time test for
income from the sale of real estate not intended for own living from 5 to 10 years. The
extension of the time test will be effective for real estate acquired after 1 January 2021. The
aim of the measure is to reduce the space for speculators in the real estate market.

The second change concerns the abolition of the possibility to claim interest deductions
from newly concluded housing loan agreements as a non-taxable part of the tax base. Interest
deductions will still be available to any buyer who acquires the property in December 2021
at the latest. This means that for properties acquired between December 2019 and December
2021, the buyer will not pay the acquisition tax and will be allowed to claim deductions.
interest on a housing loan from the tax base. The aim of the measure is to encourage the real
estate market negatively affected by the coronavirus crisis and to support the availability of
one's own housing (Zurovec, 2020).

Correlation analysis showed, that trends of interest rate and number of mortgage loans
and their volume are not similar. This is illustrated by graph, which shows decreasing trend of
interest rate and increasing rate of number and volume of mortgages. Using significance test of
correlation coefficient was verified, that even the trends in absolute values are not similar.

The question for discussion is how the real estate market and the mortgage market will
develop further. Due to the ongoing pandemic, a state budget deficit of CZK 300 billion is
currently planned. If we compare the current situation with 2008, when the last financial and

later economic crisis in the Czech Republic began, there has been a fall in real estate prices
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and a subsequent significant rise in real estate prices since 2013, when the economy expanded
and GDP grew. In addition, at a time of economic crisis, unemployment is rising and thus the
purchasing power of the population is declining. However, external factors are at work here
and this situation has not yet been sufficiently analyzed and only time will tell what effects
the current pandemic will have on the real estate market and mortgage loans.

Due to the fact that the Czech National Bank cut interest rates twice during March and
for the third time in May, many consumers expect that the interest rate on mortgage loans
will fall. Some analysts even predict a reduction in the interest rate on mortgages to the values
of 2016 and 2017, when interest rates reached their minimum. Given the current situation,
where banks are still waiting for government action on coronavirus, it can be predicted that
banks in this uncertainty will wait for interest rate cuts and it can be assumed that this risk
will be reflected in i.e. Risk margin, which is part of the interest rate. Due to the pandemic,
most economists expect the economy to enter a recession. This recession will have a major
impact on the banking market. The market is expected to fall in GDP, rise in unemployment
and the related loss or inability to pay its liabilities. Some affected consumers may have
problems repaying loans, etc. Banks are preparing for this situation and a possible solution
is to reduce LTV (effective from 1 April 2020, the central bank increased the LTV limit from
80 to 90 percent, except for investment mortgages), limit DSTI (ratio of total debt and net
monthly in-come of the loan applicant) increased from 45 to 50 percent and the limit of DTI
indicator (ratio of debt and net income of the loan applicant) was abolished, banks tightened
mortgage conditions for foreign income for commuters, stricter Clients working in the sector
most affected by the coronavirus crisis (hospitality, tourism, transport), as well as clients who
have only employment agreements or agency income, etc., also have conditions. At the same
time, the conditions for refinancing mortgage loans are being tightened.

In April 2020, a new law on the credit moratorium from the workshop of the Ministry of
Finance will allow bank clients to postpone the repayment of loans and mortgages to any
bank and non-bank provider for up to half a year (Ministerstvo financi Ceské republiky,
2020). The postponement of repayments represents a higher administrative burden for banks
and the associated higher costs that will have an impact on the economic result.

At the beginning of 2020, an increase in the average interest rate on mortgages was
predicted due to risks, and a decrease in the average amount of a mortgage loan was
expected, as well as the number of newly concluded mortgages. The amount and number of
new mortgage loans is also affected by the real estate market and the development of
individual real estate prices. Due to the expected economic recession, it was predicted that
real estate sales would most likely stagnate and real estate demand would decline. For this
reason, there could also be a decline in interest in new mortgages. However, this interest will
also be affected by a possible decline in property prices, which were very high before the
pandemic.

As expected, the Czech National Bank (CNB) left rates unchanged at its December meeting.
The price of resources on the interbank market has been rising for several months, but banks
are currently holding back competition in raising rates.
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Although the average mortgage interest rate fell to 1.96% in December 2020, according to the
Fincentrum Hypoindex (Hypoindex.cz, 2021b), banks' current mortgage rates have almost froze.
The last indicator is the Interest rate swap (IRS), for which the value decreased
significantly during March. The question for discussion is how interest rates will react to this

in the current conditions.
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