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Abstract 

The thesis analyses the effects of credit-related borrower-based macroprudential measures 

- loan-to-value (LTV), debt-to-income (DTI) and debt service-to-income (DSTI) ratios - on 

retail mortgage market in the Czech Republic. These lending instruments, which target 

mainly borrowers and restrict the amount of money borrowed relative to the value of 

underlying collateral (LTV) or client’s disposable income (DTI, DSTI), represent a non-

negligible part of macroprudential policy. This entry barrier should act in a preventive 

manner to protect borrowers from taking high-amount and high-risk mortgages and 

eventually curb excessive private sector leverage. After the introduction and 

implementation of limits in the Czech Republic, the supply of loans with risky parameters 

declined, the share of non-performing mortgage loans decreased, and the rise in house 

price index decelerated. In 2019, the volume of new mortgage loans declined by 13.6 % 

year-over-year compared to the previous year and the spiral between increasing credit 

financing of property purchases and rising property prices slightly weakened. 

 

Keywords 

Loan to Value, Debt to Income, Debt Service to Income, macroprudential measures, 

mortgage loans, capital regulatory requirements, credit risk, systemic risk, indebtedness, 
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Abstrakt 

Bakalářská práce se zabývá efekty makroobezřetnostních opatření týkající se poskytování 

hypotečních úvěrů – ukazatele úvěru k hodnotě zajištění (LTV), výše celkového zadlužení 

žadatele k jeho příjmům (DTI) a výše dluhové služby (DSTI) – na hypoteční trh v České 

republice. Tyto ukazatele mířící primárně na příjemce půjčky a omezující výši poskytnutého 

úvěru k hodnotě zastavené nemovitosti v případě LTV nebo ke klientově disponibilnímu 

příjmu v případě DTI a DSTI, tvoří nezanedbatelnou část makroobezřetnostní politiky. Tato 

vstupní bariéra by měla v preventivním slova smyslu chránit žadatele o úvěr před braním si 

vysoce objemových a rizikových hypoték a eventuálně zbrzdit nadměrné zadlužení 

soukromého sektoru. Po představení a implementaci limitů v České republice se nabídka 

úvěrů s rizikovými parametry zmenšila, poměr hypotečních úvěrů se selháním se snížil a růst 

indexu cen bydlení se zpomalil. V roce 2019 se objem nově poskytnutých hypotečních úvěrů 

snížil meziročně o 13.6 % v porovnání s minulým rokem a spirála mezi rostoucími cenami 

nemovitostí a úvěry na jejich pořízení lehce zeslábla. 
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služby k příjmům žadatele, makroobezřetnostní opatření, hypoteční úvěr, kapitálové 

regulatorní požadavky, kreditní riziko, systémové riziko, zadluženost, úvěry se selháním 
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Proposed Topic: 

Effects of LTV, DTI and DSTI ratios on retail mortgage market 

Preliminary scope of work: 

Research question and motivation 

I am going to study the effect of new regulations of the Czech National Bank on the retail mortgage 
market. Due to the increase of credit activity of clients, expansion of bank loans, real estate price 

overestimation and loosening credit standards the CNB has released on 1 October 2018 the 

mortgage lending recommendations to bank’s credit risk management where primarily income 

requirements are included. The CNB, which is responsible for financial and price stability, is 
responding in a preventive manner to potential increase of risk underestimation by banks and their 

clients by tightening the conditions for providing mortgage loans. Based on Financial Stability 

Report 2017/2018 published by the Czech National Bank a record amount of new mortgage loans 
was provided by banks in 2017 and at the same time the CNB’s models indicated that the housing 

prices and commercial property were overvalued. “Property prices grew at the fastest pace in the 

entire European Union for most of 2017 – by 16% on average.” (CNB FSR 2018) The relaxed 
lending conditions could also enhance the situation in a way that the amounts of new loans 

provided to clients were incredibly high. However, if the economic conditions change, the 

economy will be contracting in a sense that unemployment and interest rates start to rise. 

Consequently, households could run into serious loan problems negatively effecting the banks 
condition. 

 

The LTV (loan-to-value) ratio which stands for ratio between mortgage amount and appraised 
property value, remains unchanged with 90 % upper limit and the maximum aggregate limit of 15 

% for loans with LTV of 80 – 90 %. CNB has stated in the last Financial Stability Report that 

“Growth in genuinely new mortgages has slowed after the tightening of LTV limits.” To mitigate 
undesirable risks connected with the growing debt and excessive debt service of households CNB 

added new recommendations DTI and DSTI considering client’s personal income. DTI (debt-to-

income) ratio is a ratio of client’s total debt to his or her net annual income and it should not be 

higher than 9. DSTI (debt service-to-income) ratio is a measure that compares average annual 
mortgage payments and other debt obligations arising from client’s total debt such as credit card 

balances to client’s annual after-tax income. The DSTI ratio should not exceed 45 %, which means 

that applicants should not spend more than 45 % of his or her monthly net income on debt service. 
In specific cases these limits can be exceeded, but maximum for 5 % of the sum of the retail loans 

provided in the previous calendar quarter. 



9 

 

The common ground for the new adopted measures could be also find in the financial stability 

paradox “The greatest risks to financial stability arise in good times, when banks and their clients 

perceive risks to be lowest and the financial system is most vulnerable when it looks most robust.” 
(CNB FSR 2018) Therefore, the CNB as a supervisory authority should adopt relevant and 

adequate measures in a preventive manner. 

 

Contribution 

The CNB regulation was released on October 2018, therefore up till now only little adequate 

literature regarding this topic was published. However, the topic of my bachelor thesis is nowadays 

very often discussed and of broad and current interest. This means that the contribution of my 
thesis will be significant, because not only CNB, commercial banks and real estate agencies are 

interested in the effects of this regulatory change, but also the general public. 

 
Methodology 

The primary source of data will be data series system ARAD, a public database which is part of 

the Czech National Bank’s information service. Other source will be for example Fincentrum 
Hypoindex which gives information about current mortgage interest rates. I will analyse time series 

data arising from the amount of mortgage loans provided by banks in the Czech Republic and I 

will try to find out if the new regulations will have reduced the amount of loans provided. I should 

consider also other external factors affecting the final value. Therefore, I will apply regression 
analysis with volume or number of mortgage loans as a dependent variable and explanatory macro 

and micro variables like GDP, inflation, interest rates, average gross salary, unemployment rate, 

real estate index etc. 
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3 Introduction 

In recent times, the public interest in the macroprudential measures has increased 

significantly as many countries around the world have implemented macroprudential policy 

interventions and different borrower-based measures in reaction to the 2008–2009 

financial crisis. All the macroprudential tools were of considerable importance and should 

have helped countries confronted by the economic crisis to cope with the overall financial 

instability in the market and to reduce systemic risk stemming from different sectors of the 

economy. To some extent, they effectively complement microprudential supervision that 

plays an important role at the level of individual financial institutions when addressing the 

corresponding idiosyncratic risk that individual banks are exposed to. Microprudential 

measures should protect not only banks from taking an excessive risk but also consumers’ 

savings. However, they cannot manage the system-wide financial distress across institutions 

and soundness of the whole financial sector. Therefore, the macroprudential regulation fills 

this gap and reduce the risk associated with the build-up of intra-financial vulnerabilities.  

In this paper, we would like to focus mainly on credit-related borrower-based 

macroprudential measures – loan-to-value (LTV), debt-to-income (DTI) and debt service-to-

income (DSTI) ratios.1 They can relate either to mortgages2, commercial real estate loans or 

even small consumer and auto loans. By combining these three measures we can achieve 

 

 

1 Detailed description of borrower-based measures can be found in the chapter 4.2. 
2 Hereinafter referred to as “mortgage loans”, “retail loans”, “retail loans secured by the residential 

property” or “loans for house purchase”. 



12 

 

better protection for both sides of the lending process and higher effectiveness of the 

mortgage lending recommendation because we should be able to tackle the sector-specific 

systemic risk from different perspectives. However, the accurate description, specific 

calculation and concrete maximum limits differ across countries which makes the cross-

country comparison at an international level relatively difficult. Thus, before making any 

evaluation of effectiveness or comparability in time, many issues should be clarified. 

Usually, these limits are communicated to the public prior to implementation, for example 

in a form of a draft proposal that is open to further discussion. However, it can be 

sometimes more advantageous for the national authority to implement these measures 

immediately to prevent a last-minute rush, when many people plough into housing markets 

worrying that they will not be able to take out mortgages in a future. Furthermore, to avoid 

an immediate contraction in lending, the tightening of limits should be effectively phased 

in and the pace of adjustments should be ideally communicated ex-ante to the public in a 

well-structured manner. It is also important to distinguish if the binding constraints are only 

recommended by national authorities or legally enforceable. In many countries, especially 

in an early implementation stage, these measures serve only as a guideline, as a 

recommendation towards lending institutions providing mortgages to the private sector. In 

the Czech Republic, banks mostly adhere to the limits specified by “Recommendation on 

the management of risks associated with the provision of retail loans secured by residential 

property” issued by the Czech National Bank. If the Parliament of the Czech Republic pass 
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the proposed amendment to Act No. 6/1993 Coll. on the Czech National Bank3, these 

measures will be incorporated into national law. However, it can be troublesome if the 

macroprudential measures are taken only at the national level because it can result in an 

uneven playing field among lending institutions. Domestically regulated banks are usually 

only banks that are headquartered in a domestic country or subsidies of foreign banks. 

Therefore, these institutions may not necessarily be subject to the same regulation as 

foreign banks’ branches or cross-border lending. (Reinhardt & Sowerbutts, 2015). 

Additionally, regulatory arbitrage or loans provided by “shadow banks” or non-bank 

financial institutions can constitute another problem.  

Nonetheless, this entry barrier should act in a preventive manner to protect borrowers 

from taking high-volume mortgages and eventually curb excessive private sector leverage. 

For example, during an economic crisis when people unexpectedly end up temporarily 

unemployed and without a stable income, the mortgage payments could become quickly 

unaffordable. Therefore, this “affordability buffer” should reduce the clients’ probability of 

default and consequently limit the banks’ exposure to loss given default, the amount of 

money that is lost if the borrower defaults on a bank loan. So, these credit limits help to 

evaluate the riskiness of candidates and limit the amount of money lent out to individuals 

based on quantitative assessment of their current financial situation. Assuming that some 

clients will be hit by these measures, the pool of possible borrowers can be easily and 

 

 

3 Status from 28th July 2020: Bill proposal No. 532, referred to the Committees of the Chamber of Deputies 
for deliberation (before the 2nd reading). (Chamber of Deputies, 2020) 
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effectively reduced which could result in a lower demand pressure for real estate. 

Consequently, this could lead to the containment of excessive growth of house prices in the 

real estate sector. 

We should not omit that close interaction with other prudential policies could also 

strengthen the effectiveness of collateral constraints when speaking about real estate 

booms and growth of credit. There is always a possibility to differentiate risk weights, capital 

or provisioning requirements and set the maximum mortgage loan tenor that could also 

limit the banks’ exposure to risk because no one can accurately predict the clients’ financial 

situation for tens of years without possible adjustments in the future. Differentiated risk 

weights could be used for loans with higher LTV or for loans denominated in a foreign 

currency.  

It is beyond doubt that all these measures show some factor of counter-cyclicality. 

Countries should ease these implemented macroprudential policies during the economic 

downturns and the other way round tighten their policies during upturns. In this paper, we 

would like to focus mainly on the situation in the Czech Republic, where the Czech National 

Bank is responsible for the adequate monetary policy interventions and responses that help 

to maintain the overall price and financial stability, the main objective of the national bank. 

This enables CNB to react quickly and adjust the limits according to the current conditions 

and situation in the economy. For example, in times of coronavirus outbreak, CNB promptly 

amended the credit ratio limits and cancelled DTI. In June 2020, even DSTI ratio was 

cancelled. (CNB 2020) 
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4 Theoretical background 

4.1 Macroprudential measures and systemic risk 

Based on Clement (2010), the term “macroprudential” was probably first introduced in 

the late 1970s by the Crooke Committee, the precursor of the Basel Committee on Banking 

Supervision (BCBS). 

The Czech National Bank as a macroprudential policy-making authority implements 

European legislation and international banking standards in a way to maintain a resilient 

banking sector and current level of capitalization. (CNB, 2020)  Capital Requirements 

Directive (CRD IV; Directive 2013/36/EU) and Capital Requirements Regulation (CRR; 

Regulation No 575/2013) form the basis of the European set of capital and prudential 

requirements for credit institutions that have an impact on CNB recommendation and 

national law. (CNB, 2020). They are both effective since 1 January 2014, but they have 

different legal bases – Regulation (CRR) is a directly applicable legal rule and Directive (CRD) 

has to be transposed into national law. (ESRB, 2018) The CRR/CRD IV package transposes 

the global banking regulatory framework Basel III, legally non-binding set of 

recommendations on banking regulation developed by the Basel Committee on Banking 

Supervision (BCBS), and introduce specific EU reforms to strengthen the resilience and 

regulation of the European banking sector.  (ESRB, 2020) In addition to that, the European 

Systemic Risk Board (ESRB), responsible for the macroprudential supervision of the financial 

system in the EU, recommends national authorities to implement macroprudential 

measures applicable specifically to mortgage loans – LTV, LTI (loan-to-income), DTI, LSTI 
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(loan service-to-income) or DSTI limits. (CNB, 2020; ESRB, 2019). In compliance with ESRB 

Recommendation, CNB applies appropriate macroprudential tools to support the financial 

stability and manage the systemic risk that could lead to the financial crisis. 

“The ESRB has identified four intermediate objectives relevant for safeguarding the 

stability of the banking sector. These are aimed at preventing and mitigating systemic risks 

that may arise from:  

• Excessive credit growth and leverage 

• Excessive maturity mismatch and market illiquidity 

• Direct and indirect exposure concentrations 

• Misaligned incentives with a view to reducing moral hazard“4 (ESRB, 2018) 

For each objective, we can find suitable macroprudential instruments that adequately 

address systemic risk. The following table (Figure 1) summarizes the key instruments and 

their transmission channels:5 (ESRB, 2014) 

 

 

4“The ESRB Recommendation on intermediate objectives and instruments of macro-prudential policy 
(ESRB/2013/1) also included a fifth objective – to strengthen the resilience of financial infrastructures – this 
objective has been omitted from the Handbook, because it does not fall within the scope of the macro-
prudential framework for the banking sector, as provided under the CRD/CRR.” (ESRB, 2018) However, it is 
still included in the key intermediate objectives defined by CNB. (CNB, 2020) 

5 More detailed overview of all macroprudential instruments associated with sources of systemic risk can 
be found in The ESRB Handbook on Operationalising Macro-prudential Policy in the Banking Sector (ESRB, 
2018) 
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Source: ESRB Flagship Report on Macro-prudential Policy in the Banking Sector 

“In the Czech Republic, following macroprudential tools are applied:  

• The countercyclical capital buffer (CCyB) 

• The systemic risk buffer (SyRB) 

• The capital conservation buffer (CCoB) 

• Recommendation on the management of risks associated with the provision of 

retail loans secured by residential property 

• List of other systemically important institutions 

• Mutual recognition of macroprudential measures (reciprocity)” (CNB, 2020) 

In addition to the minimum regulatory capital requirements defined by the CRR/CRD IV 

package that implements Basel III capital accords in the European Union, banks are obliged 

to create additional buffers comprised of Common Equity Tier 1 (CET1), bank’s best-quality 

Figure 1: Systemic risk, macroprudential instruments and transmission 

channels 
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capital, as illustrated in Figure 2. This coverage should help to increase the resilience of the 

banking sector to structural and cyclical risks, cover potential losses during economic 

downturns and partially help to curb immoderate growth in mortgage loans. (CNB, 2020) 

Currently, the capital conservation buffer rate is set at 2.5 % of the total risk exposure 

amount and the countercyclical capital buffer rate at 0.5 %. (CNB, 2020) In addition to that, 

five systematically most important banks in the Czech Republic (Česká spořitelna, a. s., 

Československá obchodní banka, a. s., Komerční banka, a. s., UniCredit Bank Czech Republic 

and Slovakia, a. s. and Raiffeisenbank a.s.) have to create a systemic risk buffer within a 

range of 1 – 3 % . These institutions together with PPF Financial Holdings B. V. (PPF Banka) 

make a list of other systematically important institutions (O-SIIs), which is reviewed by the 

CNB at least once per year due to the high degree of domestic importance. (CNB, 2020). 

Nowadays, the O-SIIs capital buffer in the Czech Republic is not determined, but banks can 

create their own additional capital buffers to increase their capital base. 



19 

 

 

 

*The upper limit can differ – binding Pillar 2 Requirements (P2R) are determined 
individually for each bank by the supervisor to cover underestimated risks by Pillar 1. In 
addition to that, there is a Pillar 2 Guidance (P2G) that is non-binding and not depicted in 
Figure 2. 

Source: Author’s own graphic; Data: ESRB, ECB and CNB   

Figure 2: Capital regulatory requirements in the Czech Republic 
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4.2 Borrower-based lending instruments 

Undoubtedly, fast growth in retail loans and rising property prices in combination with 

relaxed credit conditions and low interest rate environment may gradually contribute to the 

build-up of systemic risk and financial vulnerabilities. (CNB, 2010) To maintain the resilience 

of financial system and mitigate excessive credit growth, borrower-based lending 

instruments were implemented to achieve the intermediate objectives defined by the 

national authority. Hence, the “Recommendation on the management of risks associated 

with the provision of retail loans secured by residential property” represents a non-

negligible regulatory part of the macroprudential policy supervision. The recommended set 

of quantitative and qualitative recommendations issued by the CNB is in compliance with 

the ESRB recommendation and applies to all authorities that are eligible to provide 

consumer credit under Act No. 257/2016 Coll., on Consumer Credit.6 (CNB, 2020) Borrower-

based lending instruments are optional for the EU Member States and they are subject 

exclusively to national rules, so they do not fall within the scope of EU legislation. (ESRB, 

2020) 

Nonetheless, LTV, DTI and DSTI measures target borrowers and restrict the amount of 

money borrowed relative to the value of underlying collateral (LTV) or client’s disposable 

 

 

6 “It applies to retail loans secured by residential property provided to natural persons (individuals) and to 
consumer credit provided to natural persons (individuals) who have a retail loan secured by residential 
property.” (CNB, 2020)  
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income (DTI, DSTI). In contrast to other macroprudential measures, these loan-targeted 

instruments are aimed directly at the contract between banks and their borrowers. 

Following scheme (Figure 3) graphically illustrates possible banks and market reactions that 

could occur when national authorities decide to tighten already existing borrower-based 

lending limits. (ESRB, 2020) Possible effects are the following: 

• Increased resilience. Tightening of LTV decreases banks’ loss given default (LGD) 

and lower LTI, DSTI (and in our case also DTI) reduce the clients’ probability of 

default (PD). Hence, lower PD and LGD in combination with tighter risk 

management practices through the expectation channel enhance the financial 

resilience of both the banks and their borrowers. (ESRB, 2020) 

• Impact on the credit cycle. Reduced quantity of credit provided due to the 

borrowing constraints could affect not only the demand for real estate but also 

decelerate the growth of property prices. Since curbing of excessive credit growth 

and leverage is effective enough, it contributes to the smoothing of credit cycles 

positively affecting the overall economic situation in a country.  (ESRB, 2020) 

Tatarici (2015) found out that mainly macroeconomic imbalances, sectoral concentration 

in real-estate assets or a high degree of households’ indebtedness trigger debate about the 

implementation of loan-targeted instruments in a country. 

“CNB assesses risks associated with exposures secured by residential property by 

evaluating the degree of overvaluation of house prices, the easiness of credit standards and 

the evolution of new loans.” (CNB, 2018) Based on these factors, the CNB can better 
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determine the riskiness of new loans and adequately calibrate the instruments. Risk, as a 

function of these three variables, is depicted in the Figure 4. 

Source: ESRB Handbook (2020), adapted from CGFS BIS Papers No. 48 (2012)  

 

Source: CNB Financial Stability Report 2017/2018 

Figure 3: Transmission channels of a tightening of borrower-based lending 
limits 

Figure 4: Risk as a function of three variables 
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For evaluation purposes, the CNB uses macroprudential indicator of potential losses on 

new loans (MIPL): (CNB, 2018) 

𝑀𝐼𝑃𝐿 =  
∑ 𝑙𝑜𝑎𝑛 𝑠𝑖𝑧𝑒𝑖𝑖

𝑐𝑟𝑒𝑑𝑖𝑡 𝑣𝑜𝑙𝑢𝑚𝑒
∗ ∑ min [(100 % − 𝐿𝑇𝑉𝑖)

𝑖
− 𝑜𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛𝑖; 0] ∗  𝑐𝑟𝑒𝑑𝑖𝑡 𝑣𝑜𝑙𝑢𝑚𝑒 

 

 

where: (CNB, 2018) 

i … individual loans with at risk of default under 

stress (with excessive debt service or loan size 

levels) 

(100 % – LTV) - overvaluation … proceeds from the sale of the collateral given a 

fall in house prices 

min [(100 % – LTV) – overvaluation;0] … restricts the proceeds to negative values or zero 

(credit losses)  

To better illustrate the formula above, let us consider a simple example. Assuming that 

the LTV is 90 % and over-collateralization is equal to 20 %, then the loss on the sale of the 

collateral will be equal to 10 % (min [(100 % - 90 %) – 20 %;0] = -10 %). 

Thus, an increase in MIPL indicates the growth in risks. However, MIPL as an indicator of 

credit losses on new loans is aimed solely for macroprudential policy purposes. This 

measure helps the CNB to determine which macroprudential policy response will be the 

most suitable one to tackle this risk and subsequently evaluates the effectiveness of chosen 

instruments based on the changes in MIPL. 

ratio of loans at risk of 
default under stress 

loss given default of those 
loans 
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4.2.1 Loan-to-value ratio 

“The LTV (loan-to-value) ratio means the ratio of a client’s debt in the context of a retail 

loan secured by residential property to the collateral value.” (CNB, 2020) The LTV calculation 

is based on the following formula: 

𝐿𝑇𝑉 =  
𝐿

𝑉
∗ 100 % 

where: (CNB, 2020) 

L ... sum of the retail loan and the outstanding principal of any existing loans secured by 

the same residential property7 

V … collateral value/market value of the property8 

Wong et al. (2011) have found that the LTV ratio is an effective macroprudential tool in 

reducing the systemic risk associated with boom and bust cycles in the real estate markets. 

There is no doubt that LTV is the most frequently used tool worldwide among the borrower-

based measures defined by ESRB. (CNB, 2020) 

Besides the possible effects on banks’ resilience and impact on credit cycles, one of the 

main advantages of LTV measure seems to be its direct linking to the current market value 

of property prices that enables effective evaluation. However, the maximum limits should 

 

 

7 Client’s deposit with the same provider might be subtracted from this amount as a part of a collateral 
relating to the loan. (CNB, 2020) 

8 Specific market conditions, long-term sustainable aspects of the property and its current or alternative 
use should be considered when assessing the future marketability of the property. (CNB, 2020) 
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be updated regularly to adequately reflect the growth in real estate prices and the current 

situation in the economy.  

The possible drawbacks of this instrument lie in two aspects – either in additional loans 

that are not secured by the residential property and provided to the client to meet the LTV 

limit or in artificially increased values of collateral that can influence the amount of money 

borrowed. (CNB, 2020) The former is easily solved by the implementation of measures that 

are linked to borrowers’ income, the latter by prudent assessment of property market 

values. 

The risky LTV levels (LTVR) are estimated by the following formula: (CNB, 2018) 

𝐿𝑇𝑉𝑅 ≥ 100 % − 𝑜𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 

Hence, the CNB estimates and regularly monitors the overvaluation of housing prices 

which helps to determine the degree of over-collateralization9 (100 % – LTV) directed at 

reducing credit loss given default in case of house prices decline. (CNB, 2018) 

 

  

 

 

9 “Overcollateralisation relates to the collateral value, which, under the present regulations, can be 
determined as the estimated market value of the real estate used as collateral. Depending on the degree of 
overvaluation of house prices, a loan may also be undercollateralised with respect to the equilibrium value of 
the collateral.” (CNB, 2018) 
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4.2.2 Debt service-to-income ratio 

“The DSTI (debt service-to-income) ratio means the ratio of the average annual expenses 

arising from a client’s total debt to income.” (CNB, 2020) It is calculated as follows: 

𝐷𝑆𝑇𝐼 =  
𝐷𝑆

𝐼
∗ 100 % 

where: (CNB, 2020) 

DS … average monthly expenses arising from a client’s total debt – from the sum of all 

existing client’s secured and unsecured loans from all providers 

I … amount of monthly after-tax income10 

The DSTI measure effectively complements the LTV ratio because it is directly aimed at 

the income of individuals and considers all client’s loans that are either secured or 

unsecured by the residential property. Hence, aspects of the overall client’s indebtedness 

and individual economic situation are taken into consideration. These aspects could lower 

the probability that the borrower will not be able to service loans according to the agreed 

repayment schedule and meet the repayments deadline. (CNB, 2018) Moreover, DSTI is 

deemed to be more comprehensive than LSTI – ratio of the retail loan service to the 

borrower’s disposable income – because it covers all borrower’s expenses arising from total 

debt. 

 

 

10 Client’s income has to be assessed as permanent and provably documented based on the long-term 
income history (at least past 12 months). (CNB, 2020) 
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However, the data availability and exact calculation of the denominator and numerator 

can be sometimes troublesome. Broadly speaking, it causes difficulties to predict the 

sustainability of income and in some cases, it is not an easy task to assess client’s income, 

especially in the case of self-employed. Nevertheless, it can be also nearly impossible to 

uncover the client’s total debt. Some institutions are not legally obliged to provide 

information about client’s loans to the credit registers or the information does not have to 

be instantly updated, thereby the regulatory arbitrage can occur. (CNB, 2017) Additionally, 

when countries do not determine the maximum loan tenor for mortgages, clients have 

incentives to lengthen the payment period to meet DSTI limits. In the Czech Republic, the 

loan tenor is set at 30 years for loans secured by residential property and at 8 years for loans 

not secured by residential property but provided to clients that already have a retail loan 

secured by residential property. (CNB, 2020) 

The CNB assesses the risky DSTI levels according the concept of the financial reserve 

under stress (FRs): (CNB, 2018) 

𝐹𝑅𝑆 = 𝑁𝐼𝑠 − 𝑜𝑡ℎ𝑒𝑟 𝑙𝑖𝑣𝑖𝑛𝑔 𝑐𝑜𝑠𝑡𝑠 − 𝑙𝑜𝑎𝑛 𝑟𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠𝑠 − 𝑝𝑟𝑜𝑝𝑒𝑡𝑦 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡𝑠 

where: (CNB, 2018) 

NIs …     consumer’s net income under the simulated stress11 

 

 

11 “The stress consists in a 10% decrease in income – expressing the probability of loss of employment or 
a drop in income for a certain period of time – and a steady rise in interest rates of 0.6 p.p. a year for five years 
(i.e. a cumulative increase of 3 p.p.).“ (CNB, 2018) 
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other living costs … subsistence costs defined by the Ministry of Labour 

and Social Affairs of the Czech Republic 

loan repaymentss …   loan repayments under the simulated stress 

property maintenance costs … property maintenance costs fixed at 1.5 % of collateral 

per year  

The value of financial reserve under stress that is lower than the financial reserve 

threshold (FRTH) – determined by the CNB as 10 %12 of net income or 5 000 CZK – is deemed 

risky. (CNB, 2018) This minimum requirement should ensure that borrowers will be able to 

serve their loans as well as cover unexpected expenditures that could occur. Based on the 

CNB analysis from the year 2017 (Figure 5), the probability that FRS < FRTH increases rapidly 

for loans with LSTI > 40 %. (CNB, 2018) 

 

 

12 “Threshold of 10% is roughly the average long-term household saving rate observed in the Czech 
Republic. CZK 5,000 is 10% of the average income documented by applicants for new loans (according to the 
Survey).” (CNB, 2018) 
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Source: CNB Financial Stability Report 2017/2018 

4.2.3 Debt-to-income ratio 

“The DTI (debt-to-income) ratio means the ratio of a client’s total debt to income.” The 

formula is as follows: 

𝐷𝑇𝐼 =  
𝐷

12𝐼
∗ 100 % 

where: (CNB, 2020) 

D … client’s total debt – the sum of all existing client’s secured and unsecured loans from 

all providers 

12I … amount of annual after-tax income (calculated as by DSTI) 

Figure 5: Distribution of loans by LSTI and FRs 
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To a large extent, the advantages and disadvantages of DTI are similar to those 

mentioned by DSTI. Both measures are encompassing not only secured loans, but also the 

unsecured ones which help to better determine clients’ total indebtedness. Furthermore, 

DTI caps could lower the client’s probability of default – situation when a borrower becomes 

unable to pay off the loan in full over the repayment period – and it could also decelerate 

the pace of borrower’s over-indebtedness. (CNB, 2018) Moreover, DTI provides a better 

overview of overall client’s financial situation and its ability to manage the loan than just a 

loan-to-income ratio (LTI) – a ratio of the retail loan to client’s income – and as formula 

suggests, DTI is always higher or equal to the LTI ratio. 

The CNB estimates the risky DTI levels by using the concept of the hypothetically 

repayable loan under stress (HRLs): (CNB, 2018) 

𝐻𝑅𝐿𝑆 = 𝑚𝑎𝑥 𝑚𝑎𝑡 ∗ (1 − 𝐹𝑅𝑇𝐻)

∗ (𝐼𝑠 − 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡𝑠 − 𝑜𝑡ℎ𝑒𝑟 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑦 𝑐𝑜𝑠𝑡𝑠) 

 

 

where: (CNB, 2018) 

max mat … min [remaining period of borrower’s economic activity (up to the age 

of 65); maximum loan tenor (up to 30 years)] 

FRTH …   financial reserve threshold 

Is …   consumer’s income under the simulated stress 

maximum debt 

service 
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“HRLS represents the biggest loan the consumer would be able to service over the longest 

possible maturity if the monthly repayments were at the maximum possible level.” (CNB, 

2018) In that case, the borrower would be exactly at the financial reserve threshold and 

FRS = FRTH. The CNB research conducted in 2017 revealed that the proportion of loans that 

are larger than HRLS increases substantially for loans with LTI > 8 as illustrated in Figure 6 

(CNB, 2018) 

Source: CNB Financial Stability Report 2017/2018 

 

  

Figure 6: Distribution of loans by LTI and ratio of the loan provided to the HRLs 
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4.2.4 Interconnectedness 

As Crowe et al. (2011) mentioned, if we look back into history, we will see that careful 

implementation design plays an important role. For example, South Korea set lower LTV 

limits for loans with maturity less than 3 years that led to the extremely high demand for 

loans with maturity 3 years and 1 day or in the US people combined more loans to avoid 

the cap on LTV. (Crowe et al., 2011) The former can be easily solved when LTV does not 

differ depending on loans’ maturity, the latter by introducing, for example, DTI and DSTI 

ratios that complement the caps on LTV and consider client’s income as well. 

Moreover, without the implementation of DTI and DSTI limits, all client’s unsecured loans 

would not be even considered. So, together, they can better address procyclicality because 

they act as automatic stabilisers which is useful during the credit booms when real estate 

prices grow at a faster rate than households’ income. (ESRB, 2020) 

However, the lack of international expertise and difficulties in quantifying the impacts 

complicate the overall evaluation of effectiveness attributable unambiguously to these 

measures. Broadly speaking, when assessing the client’s financial situation, the prudent, 

diligent, and forward-thinking approach should play an irreplaceable role, even though no 

one can accurately predict what will happen in the future. Moreover, these measures 

themselves cannot and are not intended to either substitute banks’ internal risk 

management practices or borrowers’ rational estimation of their future ability to service 

debt and meet repayments deadlines. (CNB, 2018) 
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4.2.5 Phase-in of limits in the Czech Republic 

The following scheme illustrates the phase-in of borrower-based limits in the Czech 

Republic. The CNB recommendation has been issued on a regular basis since 2015 when 

only the LTV limit was introduced. 

 

Source: Author’s own graphic based on published CNB Recommendations and Board 
decisions  

16. 6. 
2015

▪ LTV max 100 % (max 10 % of retail loans with LTV >90 %)

14. 6. 
2016

▪ till 30. 9. 2016: LTV 100 % (max 10 % with LTV > 90 %)

▪ from 1. 10. 2016: LTV 95 % (max 10 % with LTV 85-95 %)

▪ from 1. 4. 2017: LTV 90 % (max 15 % with LTV 80-90 %)

13. 6. 
2017

▪ LTV 90 % (max 15 % with LTV 80-90 %)

▪ loan providers should monitor DTI and DSTI

12. 6. 
2018

▪ LTV 90 % (max 15 % with LTV 80-90 %)

▪ from 1. 10. 2018: DTI 9 (max 5 % with DTI >9); DSTI 45 % (max 5 % with DSTI >45 %)

11. 6. 
2019

▪ LTV 90 % (max 15 % with LTV 80-90 %)

▪ DTI 9 (max 5 % with DTI >9); DSTI 45 % (max 5 % with DSTI >45 %)

1. 4. 
2020

▪ LTV 90 % (max 5 % with LTV > 90 %)

▪ DTI - cancelled; DSTI 50 % (max 5% with DSTI > 50 %)

18. 6. 
2020

▪ LTV 90 % (max 5 % with LTV > 90 %)

▪ from 1. 7. 2019: DSTI - cancelled

Figure 7: Phase-in of limits in the Czech Republic 
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The date of issue of the recommendation is always mentioned on the left-hand side of 

this scheme and the recommended limits and eventually their effective dates are stated on 

the right-hand side of this graphic. Every change in maximum limits, either tightening or 

loosening of limits, is highlighted red to demonstrate the pace of adjustments. The CNB as 

a policy-making authority regularly analyses the property market situation and in case of 

increased risk in some sector of the economy, it is prepared to respond in a timely manner 

and adjust the settings of limits accordingly. (CNB, 2018) Moreover, the Recommendation 

sets limits when loan providers should prudently assess the loan applicants. 

The CNB phased tightening of limits first in 2016 (see Figure 7) - in the second quarter of 

the year 2019, it was recommended that the LTV ratio of any retail loan secured by 

residential property should not exceed 90 %. Only in justified and well-proven cases, retail 

loans with LTV within the range 80 – 90 % could be provided but should not exceed 15 % of 

the volume of new retail loans per quarter. However, Figure 8 illustrates the distribution of 

new loans by LTV in the first quarter of the year 2017 where is visible that loans with LTV of 

80 – 90 % accounted for roughly 30 % of credit production. (CNB, 2018) Subsequently, half 

of the loans with LSTI (loan service-to-income) > 40 % and LTI > 813 that are deemed risky 

had LTV higher than 80 %. (CNB, 2018) Therefore, we can assume that tightening of LTV and 

 

 

13 Due to the unavailability of information, the CNB uses LSTI/LTI measures that are related to newly 
provided retail loans instead of DSTI/DTI which covers total applicant’s debt. The CNB uses anonymised data 
on all new retail loans that were provided but does not know the clients’ total indebtedness. (CNB, 2018) 
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subsequent implementation of DTI and DSTI limits had a non-negligible impact on the retail 

mortgage market. 

Source: CNB Financial Stability Report 2017/2018 

Until the coronavirus outbreak, the maximum LTV remained unchanged. In addition to 

that, providers should ensure that the ratio of applicants’ total debt to their net annual 

income is not higher than 9. Just in justified cases, maximum 5 % of the volume of all new 

retail loans per quarter could exceed this value. Moreover, the ratio of applicants’ monthly 

repayments of their secured and unsecured loans to their monthly income should not 

exceed 45 %. A higher DSTI ratio was deemed acceptable only in 5 % of the volume of new 

retail loans. (CNB, 2019) 

Figure 8: Distribution of new loans by LTV, LTI and LSTI in 2017 Q1 
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Nevertheless, the situation in the economy changed rapidly due to the COVID-19 

pandemic, and thus, CNB adjusted all limits to slightly relax the mortgage lending conditions 

and stimulate economic activity. Nowadays, the LTV ratio can in justified cases even exceed 

90 % (max. 5 % of the volume of new retail loans) and DSTI and DTI ratios were completely 

cancelled. However, one can expect that banks will continue in a prudent and careful 

assessment of their borrowers, not considering more relaxed mortgage lending conditions 

set by the central bank. Additionally, banks will probably focus more on industry, in what 

the loan applicants work, to adequately assess candidates’ riskiness and availability to 

service debt in the future. 
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5 Literature review 

Kiyotaki & Moore (1997) constrained the borrowing limits only by the value of collateral, 

but a few years later Iacoviello (2005) in his paper added LTV limitation as an important 

binding constraint when speaking about mortgage loans. Since the 2008–2009 financial 

crisis, the number of publications about different macroprudential policies related to the 

mortgages increased substantially as both advanced and emerging economies started to 

use these measures aimed especially at the housing sector far more actively. (Akinci & 

Olmstead-Rumsey, 2017) 

5.1 Household indebtedness & Real-estate market 

Borrower-based measures could have potentially the greatest impact on first-time 

buyers. So, already in 2010, Duca et al. tried to analyse how the first-time buyers in the US 

would be affected by an increase in the LTV ratio. The following study on this topic published 

in 2015 by the Central Bank of the Netherlands (DNB) concluded that the reduction of LTV 

limit to 90 % would be binding for 73 % of potential first-time buyers.14 As a result of 

tightening, part of first-time buyers would not be able to get a mortgage loan due to 

 

 

14 Among the European countries, the Netherlands is known for relatively high LTV limit. LTV was 
introduced first in 2012 and it was set at 106 % which was lowered by 1 p.p. every year to 100 % in 2018. (CNB, 
2018) 
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insufficient savings that could lead to lower demand for homes and consequently lower 

house prices. (DNB, 2015) 

Nevertheless, if many individuals are affected by the binding collateral constraints like 

maximum LTV limits and do not fulfil the mortgage loans requirements, they will not be able 

to buy a home, so the demand for rental accommodation could eventually increase 

resulting in higher rents. (Cronin & McQuinn, 2016). 

Crowe et al. (2011) tried to find different ways how to deal with real-estate booms using 

cross-country evidence of 21 mostly developed countries. The result suggests that 

macroprudential tools, especially maximum LTV limits, appeared to be the most successful 

policy option to curb a boom partially due to their narrower targeting compared to other 

addressed policy responses. This eligibility requirement could help reduce household 

leverage and house price appreciation and at the same time also decrease clients’ 

probability of default. On the other hand, a 10 p.p. increase in LTV ratio could lead to the 

13 % increase in nominal house prices. (Crowe et al., 2011) 

In the long term, permanent tightening in LTV ratio policy seems to be as one of the most 

effective and least expensive measures for reducing household indebtedness (Robinson & 

Yao, 2016; Alpanda & Zubairy, 2017, Alam et al., 2019). Based on Hong Kong’s experience 

and panel data analysis for 13 countries, Wong et al. (2011) estimated a stronger positive 

impact on household leverage compared to effects on property markets. Moreover, these 

measures also provide a greater affordability buffer to protect borrowers against 

fluctuation in the housing markets. (Pool, 2017)  
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The statement that the adoption of lending recommendations leads to a statistically 

significant decline in credit growth was examined and verified by many researchers. (Ceruti 

et al., 2015; IMF, 2012; Budnik & Kleibl, 2018; Alam et al., 2019; Richter et al., 2018; 

Poghosyan, 2019). Moreover, Alam et al. (2019) estimated that the impact of LTV limits on 

household credit is significantly greater than the effect on consumption. In addition to that, 

Basto et al. (2018) emphasized that especially the consumption of impatient households 

increases because they will be unable to borrow money and buy new houses. 

Measures related directly to personal income as caps on DTI or DSTI are examined to a 

lesser extent than LTV limits. However, Kuttner & Shim (2013) found that setting a 

maximum DTI ratio is more effective in reducing housing credit than tightening of LTV limits. 

Similarly, findings of Tatarici et al. (2015) revealed that LTV and DSTI measures evinced 

positive impact on curbing credit growth. However, in this Romanian case, the marginal 

effect on credit growth was continuously diminishing and even vanished after 2 years from 

the implementation. The hypothesis that LTV and DTI limits are efficient in loan growth 

deceleration and improvement of the debt-servicing performance of clients was mainly 

confirmed by panel data analysis conducted by Jacome & Mitra (2015) who also ascertained 

that these measures are not so effective in reducing house price appreciation. On the 

contrary, Ahuja & Nabar (2011) found an evidence that LTV limits lead to property price 

growth deceleration and they can lower the property lending growth when combined with 

DTI. 
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5.2 Banks’ leverage 

Borrower-based measures can have also a non-negligible impact on banks’ balance 

sheets. Claessens et al. (2013) tried to find any similarities in balance sheets of 2 800 banks 

across 48 countries over the period 2000–2010 and the results suggest that LTV and DTI 

limits appeared to be effective in asset growth deceleration. 

Broadly speaking, during the economic well-being, banks should have been forced to 

build a capital buffer to be able to face potential losses that could eventually occur in the 

future. In a preventive manner, banks should hold more capital against mortgage loans, e. g. 

in a form of higher capital or provisioning requirements and differentiated risk-weights. 

(Crowe et al., 2011) Ahuja & Nabar (2011) conducted an analysis using cross-country data 

and found evidence that LTV limits reduce not only the non-performing loans ratio but also 

improve bank performance and bank capital buffers, especially in countries with pegged 

exchange rates and currency boards, where LTV limits are generally more frequently used. 

Balfoussia et al. (2018) studied the interaction between LTV and bank capital requirements 

but he did not find any significant evidence between these two aspects – especially not in 

the case when banks have already set optimal capital requirements following their risk 

appetite. Moreover, Reinhardt & Sowerbutts (2015) found evidence that macroprudential 

measures can influence cross-border banking flows. 

Akinci & Olmstead-Rumsey (2017) analysed dynamic panel data from 57 countries over 

the period 2000 – 2013 and concluded that macroprudential measures are often changed 

at the same time as bank reserve requirements or capital flow restrictions. Moreover, their 

analysis evinced that the tightening of these measures leads not only to house price 
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appreciation or slump in housing credit growth but also to the bank credit growth 

deceleration. 

 

5.3 Macroeconomic impact & Interaction with other policies 

It is important to distinguish between the effects of macroprudential measures on 

emerging and developed markets due to countries specific and different macroeconomic 

characteristics. Research among 119 countries over the years 2000–2013 done by Ceruti et 

al. (2015) revealed that borrower-based measures are mainly used in advanced economies 

compared to emerging ones where macroprudential policies related especially to foreign-

exchange risk are commonly used. Similar findings showed also study conducted by Alam 

et al. (2019) who studied data from 134 countries over the years 1990–2016. As evidence 

suggests, the LTV limit is one of the most frequently used measures among advanced 

economies. On the contrary, in the developing countries and emerging markets, limits on 

foreign exchange position are among the most popular tools. Anyway, Fendoglu (2017) 

analysed effects in the emerging market economies and found that borrower-based lending 

limits play a statistically significant role in smoothing credit cycles.  

Poghosyan (2019) investigates that the effects are generally more noticeable in countries 

outside the euro area that could be driven by supportive monetary policies. The optimal 

combination, coordination, and interconnectedness of borrower-based measures with 

other macroprudential, monetary or fiscal policy options are frequently discussed. Rubio & 

Carrasco-Gallego (2014) were of a strong conviction that setting optimal LTV limits would 

have a positive impact on welfare and macroeconomic stability. Additionally, if the 
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macroprudential and monetary policy act together with the same aim, the stability of the 

whole financial system is improved even more. (Rubio & Carrasco-Gallego, 2014) However, 

according to the research conducted by Richter et al. (2018), the effects of LTV limits on 

output and inflation seemed to be quite modest. 

Robinson & Yao (2016) estimated closed economy DSGE model and studied the 

consequences of LTV limits for business and credit cycles. They found out that permanent 

tightening of LTV extends expansions which makes the recession shorter and even milder 

on average. The cross-country comparison between 49 countries including 20 EU Member 

States done by Lim et al. (2011) revealed that caps on LTV had a negative effect on the 

growth rate of credit and asset price in more than half of countries included in a sample and 

additionally reduced the procyclicality of credit. More balanced economic growth can be 

achieved in the medium term due to less volatile housing markets and less risky mortgages. 

(DNB, 2015) Interestingly, Pool (2017) concluded that LTV caps contribute to funds 

reallocation from mortgages to corporate loans. So, people invest more money into physical 

assets which can be beneficial for the economy’s production capacity. On the other hand, 

Basto et al. (2018) concluded that permanent tightening of LTV limits in euro area economy 

could have a contractionary effect on the whole economy due to the long-run decline not 

only in borrowing when especially the impatient households are effected but also in 

deposits and house prices. However, the effect on GDP seems to be negligible because 

borrowing limits are restrictive only for part of the population. (Basto et al., 2018) 

McDonald (2015) questioned himself if the policy response is more effective either in 

downturns or upturns and if the tightening and loosening lead to proportionally similar 

impacts. According to McDonald (2015) and Richter et al. (2018), the tightening policy 
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seems to be slightly more effective than loosening one. Additionally, McDonald (2015) 

found that the impact is even greater in the case when the proportion of house prices to 

households’ income is relatively high and credit is increasing at a faster pace. Furthermore, 

Alam et al. (2019) noticed a nonlinearity in these effects – for example, in the situation when 

the LTV limits are already quite restrictive, then the tightening of the LTV have greater 

effects on private consumption. Although the impact of tightening of LTV seems to be more 

significant on consumption than on credit, in both cases the initial LTV level plays an 

important role. Furthermore, the effects of borrower-based measures will be probably 

stronger if they are not only recommended by national authorities but in the situation when 

they are legally binding and involve sanctions. (Poghosyan, 2019) 
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6 Case of the Czech Republic 

Seemingly, the number of publications studying the effects of macroprudential measures 

is not inconsiderable, but there is still a limited experience in testing the effectiveness of 

borrower-based macroprudential measures not only over time but also across markets. 

Many studies do not consider long term effects and the situation in the Czech Republic is 

even more complicated due to the lack of data and different time lags. Although the effects 

attributable solely to LTV, DTI and DSTI can be seemingly negligible, the limits in 

combination with other measures comprise an important part of regulation policy which 

helps to achieve objectives stated by the central bank, as described in the previous section 

of this paper. On following pages, we would like to analyse the situation in the Czech 

Republic in detail and try to graphically and verbally evaluate the effects of LTV, DTI and 

DSTI on loan-growth, the debt-servicing performance of borrowers or the growth in house 

prices. 

6.1 Were the measures effective in reducing the loan growth? 

The following graph (Figure 9) shows the volume of new mortgage loans provided by 

banks and building societies to clients from January 2014 to May 2020. It includes 

extensions of existing loans but excludes refinancing and other renegotiations to existing 

loans. As mentioned earlier, on 14th June 2016, the CNB published a new recommendation 

stating that from 1st October 2016, banks should not provide mortgage loans with LTV 

exceeding 95 % because these loans are deemed risky. This announcement led to the “front-

loading effect” when the volume of new mortgage loans increased dramatically in just a 
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month, from CZK 14.5 billion in October 2016 by roughly 48 % to CZK 21.5 billion in 

November 2016. After two years, a similar situation happened again, on 12th June 2018, the 

CNB announced a recommendation that from 1st October 2018 DTI should not be higher 

than 9 and DSTI should not exceed 45 %. This time, the “front-loading effect” was more 

gradual than two years ago – the volume of new mortgage loans increased substantially 

from CZK 13.4 billion in July 2018 by nearly 55 % to CZK 20.7 billion in October 2018. This 

dramatic increase in the volume of mortgages was followed by a significant drop in the first 

quarter of the year 2019, amounting to only CZK 10.1 billion in February 2019. Presumably, 

these situations were caused by a simple fact that people were worrying that the mortgages 

could become practically unaffordable for them due to the new stricter limits. Therefore, 

they took precautions and applied for a mortgage before the recommendation came to 

effect. 

Source: Author’s own graph; Data: CNB ARAD Database 
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When we compare these numbers on an annual basis, we can conclude that the volume 

of new mortgage loans for house purchases decreased by CZK 29.9 billion in 2019 compared 

to the previous year, which amounts to a 9.8 % year-over-year decline. If we do not want to 

compare changes in existing loans with purely new mortgage loans, we should exclude 

refixations and refinancing from the total amount, as we did in the previous example, 

arriving to numbers depicted by the red bar in a bar chart (Figure 10). In this case, volume 

of this pure new mortgage loans decreased by even 13.6 % (CZK 25.4 billion) in 2019 

compared to the previous year. 

Source: Author’s own graph and calculation; Data: CNB ARAD Database 

Figure 11 illustrates that it is necessary to distinguish between inclusion and exclusion of 

refixation and refinancing when computing volume of new mortgage loans. From this graph, 

it seems to be obvious that the situation in the mortgage market was somehow affected by 

the COVID-19 pandemic. As mentioned earlier, borrower-based measures were 

recommended to protect borrowers from taking high-risk mortgages that could constitute 
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a problem in the future when people unexpectedly end up unemployed and without a 

stable income.  To partially reduce the impact of coronavirus on households’ economic well-

being, the Parliament of the Czech Republic passed law No. 177/2020 Coll., on loan 

repayments measures concerning COVID-19 pandemic, which came into effect on 17th April 

2020. (Chamber of Deputies, 2020). It enables people who find themselves in an adverse 

economic situation due to the coronavirus crisis to use the opportunity of a moratorium on 

loan repayments for mortgage loans arranged before 26th March 2020 and defer the 

monthly instalments until 31st July 2020 or 31st October 2020. (Chamber of Deputies, 2020) 

All these changes are reflected in other renegotiations to existing loans, and as Figure 11 

suggests, during April and May 2020, this category increased rapidly. If we compare the 

volumes in May 2020 (CZK 60.2 billion) with the same month in a previous year 

(CZK 7.2 billion), we conclude that this year’s number is about 735 % higher (Figure 11). 

Source: Author’s own graph; Data: CNB ARAD Database 
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Until 17th July 2020, banks approved 58 971 applications for mortgage loans deferment 

that amounted to CZK 114.51 billion (CNB, 2020). In addition to this legislative moratorium, 

banks approved a postponement to another 33 296 applicants in the total volume of 

CZK 63.02 billion. (CNB, 2020) On the one hand, these numbers can help to illustrate 

households’ financial situation, on the other hand, the crucial question, how many per cents 

of these applicants will be able to repay mortgages after the end of the protective period, 

still resonates. 

Nevertheless, this mortgage relief option was to help people to overcome the crisis more 

smoothly and prevent some unnecessary insolvencies. Such insolvencies would negatively 

impact not only the overall economic situation in the Czech Republic but also the conditions 

of financial institutions. The CNB expects that domestic banks should be able to withstand 

this unfavourable situation successfully thanks to the sufficient creation of capital reserves 

in an expansionary phase of a financial cycle. (CNB, 2020) At the end of 2019, the overall 

capital ratio in a domestic banking sector amounted to 21.1 %, the combined capital buffer 

rate was around 5.9 %, and the capital above the regulatory requirements (capital surplus) 

amounted to approximately 5.4 % (Figure 12). Thus, we can state that domestic banks were 

well-capitalized and solidly prepared for a possible recession. (CNB, 2020). 
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Source: CNB Financial Stability Report 2019/2020 

Over time, one of the most significant features of a mortgage sector seems to be a 

gradual increase in the average mortgage loan size. This fact only supports the idea behind 

the importance of implementation of borrower-based measures that should prevent 

households from taking excessive risk, and then facing financial difficulties in future. As 

illustrated in Figure 13, the average mortgage loan size increased significantly from 

CZK 1.74 million in the second half of the year 2015 by 32 % to CZK 2.3 million in the second 

half of the year 2019. 

 

 

 

0%

4%

8%

12%

16%

20%

24%

12/2014 12/2015 12/2016 12/2017 12/2018 12/2019

H
u
n
d
re
d
s

Pillar 1 requirements Additional Pillar 2 capital requirements

Systemic risk buffer (SRB) Capital conservation buffer (CCoB)

Countercyclical buffer (CCyB) Capital surplus

Figure 12: Structure of capital requirements in the domestic banking sector 



50 

 

 Source: Author’s own graph; Data: CNB  

Moreover, it is worth a mention that the average interest rates of mortgage loans differ 

according to the risk undertaken by a bank. Overall, the average interest rate in the second 

half of 2019 was 2.52 % (Figure 14), but the setting of interest rates was different for various 

LTV, DTI and DSTI limits, as illustrated in Figure 15. In the second half of 2019, it was mainly 

distinguishable by the mortgage loans with LTV of 80 – 90 % and simultaneously with DTI > 9 

or DSTI > 45 %, where the interest rate averaged even 3.05 %.  

Source: Author’s own graph; Data: CNB ARAD Database 

Figure 13: Average mortgage loan size 
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Source: Author’s own graph based on CNB Financial Stability Report 2019/2020 

In a future, the setting of interest rates could be probably positively affected by the cut 

in 2W repo rate which decreased from 2.25 % on 7th February 2020 to 0.25 % on 11th May 

2020 (CNB, 2020). In the opposite case, the rise in interest rates could lead to an increased 

default rate and hit especially the clients who have decided to re-fix their mortgage loans15. 

Nevertheless, the main aim of these borrower-based limits is not to necessarily decrease 

the loan growth at all but to decelerate the loan growth of high-amount and high-risk 

mortgages. The following graphs illustrate the fulfilment of the recommended limits and 

 

 

15 The CNB uses stress test methodology to reveal the resilience of the banking sector and the financial 
situation of clients. Detailed information about the possible changes in default rates in case of different 
adverse economic scenarios such as an increase in interest rates or unemployment that could hypothetically 
happen can be found in an article “Zátěžový test domácností” published by H. Hejlová and J. Gregor in 2020. 
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distribution of mortgage loans (Figure 16 – 20). From 1st April 2017, all new mortgage loans 

with LTV of 80 – 90 % should not exceed 15 % of the volume of all new retail loans per 

quarter. As Figure 16 suggests, banks mostly adhered to these recommended LTV limits – 

the share of mortgage loans with LTV of 80 – 90 % in 2019 averaged 11.6 %, which is below 

the maximum allowed limit of 15 %. However, there were some noticeable risk tendencies 

when mortgage loans with LTV of exactly 80 % accounted for 16.5 %. (CNB, 2020) Even 

though some mortgage loans with LTV exceeding 90 % were provided, the share was 

minimal and averaged 2.8 % in 2019 (Figure 16). One can expect that banks acted in a 

conservative manner and according to their risk management framework, and thus these 

mortgages were provided probably just in specific and justified cases to creditworthy clients 

who are highly likely to repay their loans without any problems. 

Source: Author’s own graph; Data: CNB 

Figure 16: Fulfilment of the recommended LTV limits 
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From the following graph (Figure 17) which depicts the LTV distribution of mortgage 

loans, we can see a radical change between the first and second half of the year 2017 by 

the loans with LTV of 80 – 90 % – the share of these loans has decreased substantially, 

namely by 18.3 p.p. In the second half of the year 2019, they accounted for 12.2 % of volume 

of all new retail loans provided (Figure 18). 

Source: Author’s own graph; Data: CNB 

Source: Author’s own graph; Data: CNB 

Figure 17: LTV distribution of mortgage loans 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

≤ 50 50–60 60–70 70–80 80–90 90–100 > 100

share of loans in 
volume provided

LTV in %

2017 H1 2017 H2 2018 H1 2018 H2 2019 H1 2019 H2

Figure 18: LTV distribution of mortgage loans in 2019 H2 



54 

 

Furthermore, from 1st October 2018, the mortgage loans with DTI > 9 and DSTI > 45 % 

should not exceed 5 % of all new retail loans per quarter. So, banks had to monitor another 

two measures to comply with the recommendation. Data from the third quarter of the year 

2018 revealed that retail loans with DTI > 9 accounted for about 15 % (Figure 19) and with 

DSTI > 45 % for even 33 % of all new mortgage loans provided in this period (Figure 20), 

which means 6times more in the case of DSTI than would be acceptable few months later. 

However, the situation stabilized during the year 2019 when the share of mortgage loans 

with DTI > 9 averaged 2.9 % (Figure 19), and proportion of mortgage loans with DSTI > 45 % 

averaged 5.4 % (Figure 20), which is only slightly above the recommended maximum limit 

of 5 %. Therefore, thanks to the introduction of these borrower-based limits, the supply of 

loans with risky parameters decreased.  

Source: Author’s own graph; Data: CNB 

 

Figure 19: Fulfilment of the recommended DTI limits 
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 Source: Author’s own graph; Data: CNB 

Moreover, the CNB monitors a parallel or concurrent provision of unsecured loans to 

clients who already have a mortgage loan to prevent the circumvention of LTV measure in 

an increased extent. However, as Figure 21 suggests, the extent of concurrent provision of 

unsecured loans – from 0 to 6 months before or after the mortgage loan provision – is quite 

stable over time, partially owing to the existence of DTI and DSTI limits. 

 

 

 

 

 

 

Figure 20: Fulfilment of the recommended DSTI limits 
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Source: Author’s own graph based on CNB Financial Stability Report 2019/2020 

To be accurate, we should not omit to mention that all institutions that are not regulated 

by the CNB are excluded from this statistic16. They could theoretically provide high-risk 

mortgages to clients, which could slightly distort our results and create additional risk 

outside the regulation parameter because the enforcement of rules does not have to be so 

efficient as in case of domestic banks17. It only shows the importance of the amendment to 

the Act on CNB that is currently in the legislative process. If the limits were legally binding 

and not only recommended, the level playing field and fair competition for all loan providers 

in our country would be most likely ensured. (CNB, 2020) 

 

 

16 Recently, in some European countries, the share of non-bank loan providers has increased significantly; 
e. g. in the Netherlands, they account for approximately ¼ of the market (CNB, 2020) 

17 “In May 2020, 49 banks and foreign bank branches were active in the Czech Republic (excluding the 
CNB)”. (CNB, 2020) 

Figure 21: Concurrent provision of unsecured and mortgage loans 
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6.2 Did the limits affect debt-servicing performance of borrowers? 

On the one hand, the rescue measure in the form of loan moratorium helped some 

people to overcome the most difficult period of time caused by the coronavirus pandemic, 

on the other hand, this option could in many cases only postpone the threat of insolvency. 

From Figure 22 outlining the total households’ indebtedness in the Czech Republic in the 

years 2010 – 2019, we can identify a gradual increase in the households’ indebtedness with 

an accelerating trend from 2015 onwards. In that year, the CNB started to recommend the 

macroprudential borrower-based measures to prevent a possible higher clients’ probability 

of default due to the higher risk exposure. At the end of 2019, the total household’s 

indebtedness reached a record amount of CZK 1 818 billion.  

Source: Author’s own graph; Data: CNB ARAD Database 
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It is beyond doubt that the rising volume of new mortgage loans and a rapid increase in 

households’ indebtedness must be reflected in banks’ balance sheets. In May 2020, all 

granted loans provided by the commercial banks in the Czech Republic amounted to 

CZK 6 771 billion of total assets, which is about 75.7 % more than in May 2015 

(CZK 3 854 billion). However, the proportion of granted loans and placed deposits to total 

assets changed only slightly, from 70.1 % in May 2015 to 77.65 % in May 2020 (Figure 23). 

Source: Author’s own graph; Data: CNB ARAD Database 
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If we compare just mortgage loans provided to households for house purchase with the 

share of non-performing mortgage loans18, we can notice a decreasing trend starting 

around the year 2014 (Figure 24). Interestingly, the proportion of mortgage loans that are 

“past-due” or “unlikely-to-pay” started to decline more rapidly after the introduction and 

implementation of LTV limits into practice and accounted for only 0.88 % (CZK 11.2 billion 

out of CZK 1 271.7 billion) at the end of May 2020, which is more than 2 p.p. change 

compared to the same month in the year 2014. So, despite the gradual increase in the 

volume of mortgage loans, the share of non-performing ones followed the opposite path 

and decreased continually. The significantly lower volume of NPLs suggests that the debt-

servicing performance of clients has improved, partially thanks to the restriction on 

provision of high-risk mortgages. 

 

 

18 According to §145 of Annex V of the European Banking Authority final draft implementing technical 
standards: “non-performing exposures are those that satisfy either or both of the following criteria: 
(a) material exposures which are more than 90 days past-due, 
(b) the debtor is assessed as unlikely to pay its credit obligations in full without realisation of collateral, 
regardless of the existence of any past-due amount or of the number of days past due.”  (EBA, 2014; ECB, 
2017) 
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Source: Author’s own graph and calculation; Data: CNB ARAD Database 

Nevertheless, there is usually a strong link between the level of borrower-based 

measures and debtor’s capacity to repay the debt. According to the stress test provided by 

the CNB, the low-income borrowers and borrowers with the mortgage loans where 

DSTI > 45 % and DTI > 9 could be hit by the coronavirus crisis more strongly than all other 

borrowers. Thus, the default rate could be generally higher in 2021. However, the higher 

number in 2021 will be probably just an outcome of a loan moratorium that postponed all 

potential defaults that would probably happen earlier. 
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6.3 Were the limits effective in curbing the growth in house prices?  

 The internationally used house price index (HPI) measures the development of 

transaction prices of residential property purchased by households. (CNB, 2020) Figure 25 

illustrates year-on-year changes in HPI as well as estimated overvaluation based on 

prudential and valuation approach done by the CNB19. It reveals that the residential 

property prices continued to rise in the fourth quarter of the year 2019 at a pace of nearly 

9 % year-on-year and the estimated overvaluation of apartment prices ranged from 15 % to 

25 % according to the method used. However, the sustained growth in property prices in 

combination with positive macroeconomic development in a country could be a stimulus 

for some households to buy residential property on credit. (CNB, 2020) Interestingly, the 

property prices rose at the fastest rate – around 13 % – during the years 2016 and 2017, 

which could be another incentive for the CNB to tighten LTV limits and recommend banks 

to monitor DTI and DSTI limits because when the property price growth outpaces the wage 

growth, the debtors are becoming more vulnerable. Nevertheless, after this CNB 

recommendation, the rise in house price index decelerated, as illustrated in Figure 25. 

 

 

 

 

19 „The valuation approach defines the fundamental value of a property as the present value of the future 
stream of rental income on the property.“ (CNB, 2019) In contrary to that, the (macro)prudential approach is 
based on households‘ borrowing capacity, however, detailed description can be found in a thematic article on 
Financial Stability „Assessing house price sustainability“ published by M. Plašil and M. Andrle in 2019. 
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Source: Author’s own graph; Data: CNB, CZSO 

“The CNB identifies the spiral between credit financing of residential property purchases 

and rapidly rising property prices as a significant source of systemic risks in the Czech 

economy.” (CNB, 2020) One can expect that the upward spiral in combination with the 

apartment price overvaluation and level of wages was also an incentive for the CNB to 

tighten the lending restrictions in the Czech Republic. However, in 2019, the spiral slightly 

weakened compared to the previous years, as illustrated in Figure 26. 
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Source: CNB Financial Stability Report 2019/2020 

To support the declining housing affordability and attractiveness of property ownership 

during the coronavirus pandemic, the Senate of the Parliament of the Czech Republic will 

convene a hearing20 about the abolition of the real estate transfer tax that is currently 4 % 

of the property’s value. It applies for all properties acquired by the end of December 2019 

 

 

20 Status from 28th July 2020: Bill proposal No. 866, the Chamber of Deputies decided to approve the 
3rd reading of a bill and referred it to the Senate Committees for deliberation as Bill proposal No. 297. 
(Chamber of Deputies, 2020) 

Figure 26: Spiral between apartment price growth and new loans for house 
purchase in relation to the level of wages 
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with a retrospective effect21. Moreover, the proposal also maintains the mortgage interest 

deduction. (Chamber of Deputies, 2020) Nevertheless, the effect of coronavirus crisis on 

future property prices is subject to further discussion. Until May 2020, the residential 

property prices were almost not affected, but it is theoretically possible that there will be 

downward pressure on prices due to the rising unemployment caused by the economic 

recession. (CNB, 2020) 

 

 

21 Among other narrow specific cases accurately defined in Law No. 340/2013 Coll, acquirers of newly built 
houses or lessees of cooperative flats who have decided to buy their flat are exempt from the real estate 
transfer tax under specific conditions. (Chamber of Deputies, 2013) 
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7 Conclusion 

In this paper, we evaluated the effectiveness of borrower-based macroprudential 

measures and their potential impact on the economy when speaking about the effects on 

reducing the loan growth, the debt-servicing performance of borrowers or curbing the rise 

in house prices. After the announcement of limits, one of the main characteristic signs 

seems to be the “front-loading” effect when the volume of new mortgage loans increased 

dramatically. However, this sudden increase was followed by a significant drop due to the 

implementation of limits. Moreover, the comparison of data on an annual basis revealed 

that the volume of new mortgage loans in 2019 decreased by 13.6 % year-over-year 

compared to the previous year, and the loan growth of high-amount and high-risk 

mortgages decelerated, as banks mostly adhered to the recommended LTV, DTI and DSTI 

limits. In 2019, the share of mortgage loans with LTV of 80 – 90 % averaged 11.6 %, and the 

proportion of mortgage loans with LTV exceeding 90 % was around 2.8 %. 

After careful consideration of specific circumstances and data related to the coronavirus 

crisis, it seems to be evident that the situation on a mortgage market was affected by the 

epidemic outbreak to a considerable extent. Many debtors had to use the opportunity of 

legislative and non-legislative moratoria on loan repayments to overcome the crisis more 

smoothly – until the middle of July 2020, banks approved 92 267 applications for mortgage 

loan deferment that amounted to CZK 177.52 billion. However, one can expect that the 

loosening of mortgage lending restrictions by the CNB in response to the coronavirus crisis 

will have only a negligible impact on the behaviour of individual financial institutions. They 
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will probably act in a risk-averse manner and monitor all these measures to better evaluate 

the riskiness of individual candidates and protect both sides of a lending process. 

Nevertheless, the borrower-based macroprudential measures should help to prevent 

higher clients’ probability of default by restricting the provision of high-risk loans. Although 

there is a visible increase in households’ overall indebtedness during the past few years, the 

share of non-performing mortgage loans started to decline significantly after the 

implementation of LTV limits into practice and amounted to only 0.88 % at the end of May 

2020. Thus, the debt-servicing performance of clients has partially improved, but we should 

not omit that the loans provided by the non-bank financial institutions could slightly distort 

our results. 

As many aspects influence the growth in house prices, the effects on the real-estate 

sector that would be attributable unambiguously to LTV, DTI or DSTI limits are subject to 

more rigorous analysis. However, after the LTV recommendation came into effect, the rise 

in house price index decelerated. Although the residential property prices continued to rise 

at a pace of nearly 9 % year-over-year in 2019, the growth was about 4 p.p. slower 

compared to the situation during the years 2016 and 2017. In addition to that, the upward 

spiral between residential property prices and new loans for house purchase slightly 

weakened in the last year. 

To sum it up, the bachelor thesis provides a theoretical analysis of borrower-based 

macroprudential measures, summarizes the existing literature relevant to the topic and 

analyses the situation in the Czech Republic from different perspectives to find any 

interconnectedness between loan-targeted instruments and economic variables, which 
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cannot be found in any published literature so far. Regardless, we identified several issues 

for further research to address unanswered aspects of this paper. If more detailed data 

were available, it would be interesting to find any interconnectedness between LTV, DTI 

and DSTI or to show the relationship between the lending instruments and clients’ 

probability of default or banks’ loss given default. Moreover, research conducted on the 

interaction between macroprudential and microprudential policies, or studies on cross-

border banking flows and non-bank consumer credit providers could reveal surprising 

results as well. Finally, one task remains to be quite challenging for national authorities 

worldwide. Many of them are balancing on edge between subjective perception and 

objective measures to find relevant answers to key questions – when, based on what 

information and by how much should they tighten or loosen LTV, DTI or DSTI limits to 

achieve the desired results. 
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