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INTRODUCTION 

Relevance of the research 

Real estate market is changing in ways that cannot perfectly reflect the past while the future is 

mostly uncertain. Since the financial crisis of 2007 – 2008, the fundamental question of the causes 

of real estate price fluctuations has been researched numerous times; however, the surprising lack of 

consensus still exists. 

Residential real estate price fluctuations influence not only business cycle dynamics, but also 

the whole financial system, having a major impact on the performance of financial institutions. A 

possibility to predict these changes may be a key point in the overall financial stability.  

Assets linked to residential real estate represent an important component of the portfolio of 

financial intermediaries. Investment in residential real estate is considered the largest household 

expenditure category. In Lithuania, the main single asset of most households own is an apartment. 

Although the growth is not constant in the whole country, apartment segment growth surpasses the 

private house sector. In addition, the largest apartment supply is recorded in Vilnius.  

The financial crisis has shown the damage that irresponsible lending and borrowing can have 

on consumers and lenders, on financial system and on the whole economy. Since 2008, the 

European Commission has proposed different legislative measures to build new rules for the 

financial system to establish a safe, responsible and growth increasing financial sector in Europe.

With recently updated Responsible lending regulations, the Bank of Lithuania shows its 

determination to ensure that such practices are not repeated in the future as it is very likely that 

currently low interest rate will increase. It is expected that the updated version will decrease the risk 

of over-indebtedness and will prevent customers from underestimation of their ability to pay the 

loan. The outcome can have both positive and negative impact on real estate market and become a 

reason to create an alternative service for those, who will not be able to satisfy requirements based 

on updated Responsible lending regulations.

A recent focus on monitoring economic indicators was proposed in order to identify those, 

which contain useful information on future real estate prices forecasting. In numerous empirical 

studies, different economic indicators and legislative factors are being examined. Nevertheless, a 

particular combination of indicators, which shows a trend the market will be following, has not 

been identified yet. Key indicators identified in this work can be used to forecast the future 

tendency of real estate market, which can have impact on the financial and economic stability and 

growth. 

Problem of the research 
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The problem of this research work is to identify key indicators, influencing residential real 

estate price forecast.  

Object of the research 

The objects of the research are economic indicators and legislative factors. 

Aim of the research 

The aim of the research is to identify indicators, with the strongest relationship with apartment 

price, after the statistical analysis of lagging, coincident and leading economic indicators and 

quantitative analysis of legislative factors impact on real estate market dynamics.   

Tasks of the research  

1. To analyze theoretical aspects of economic indicators and their influence on real estate 

market dynamics; 

2. To overview the concept of Responsible lending regulations as a precaution of over-

indebtedness; 

3. To design the research methodology for assessment of the dependence of economic 

indicators and apartment prices and to accomplish it; 

4. To appraise past mortgage credit data applying recent Responsible lending regulations 

changes; 

5. To identify the key indicators for forecasting future real estate prices. 

Methods of the research 

1. Systematic analysis of scientific research, legal acts and frameworks; 

2. Correlation and regression analysis of statistical data; 

3. Exploratory research of mortgage data.

Significance and novelty of the research 

This research work studies economic indicators and legislative changes, and assesses their 

possible influence on the real estate price. Previous studies proposed different indicators for an 

efficient real estate price forecasting; the present work extends previous studies by evaluating 

lagging, coincident and leading indicators, and determines the key indicators for the real estate price 

forecast. 
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1. REAL ESTATE PRICE FORECAST 

Decisions to purchase a residential real estate are considered to be the largest among all 

household expenditures, which often depend on availability, price and possibility to receive a 

mortgage loan, since major residential real estate transactions involve bank financing.  

The short-term forecast of price changes in all investable assets is considered to be hardly 

possible. It is explained as if investment returns were substantially forecastable it would be possible 

to trade those forecasts (Shiller R., 2013). Under certain conditions if prices are not unpredictable 

then simple trading schemes could bring limitless profits, which are not possible in real life. Short-

term is considered a period of time under one year and the idea of impossible short-term forecast of 

price changes in real estate market is hardly acceptable.  

There is no particular research on real estate market efficiency, although real estate markets 

are considered inefficient all over the world (Shiller R., Weiss A. N., 1999). The efficient market 

hypothesis states that asset prices fully reflect all available information. If real estate market would 

be considered efficient, all economic changes, which are shown in economic indicators, would be 

replicated in real estate prices. Even though the real estate market is widely accepted as inefficient, 

research on most economic indicators are made in order to prove that there may be key factors in 

real estate price forecast.   

In Shiller and Weiss (1999) research the efficiency of single-family home market was tested. 

The sales were found infrequent and different indexes, such as repeat sales home price index, were 

created. Even though these indexes are considered as those, which may be used in forecasting real 

estate prices change there is a limitation of this approach, since it excludes the new construction. 

Shiller (2007) tried to identify other factors, influencing market fluctuation. He believed that stock 

market investors do not pay attention to fundamental indicators of prices, though prices reflect 

sociology and social psychology, and anticipated future changes in government policy. 

Residential real estate market segments development dynamics is influenced not only by the 

economic situation in particular country, but has historical and cultural background on the choice 

the households are making. Private houses and apartments segments can develop similarly 

following the overall market trend or differently, depending on above mentioned factors. Private 

houses segment can react to legislative changes, like changes in law on land or law on the leasing of 

land, while apartment segment can stay less affected by these changes. 

There are 3 apartment classes: economic, middle, and luxury class or A, B and C class, where 

A is considered as luxury, B – the middle and C – the economy class apartments. There is a price 

range of each class, determined by location, construction costs, specifications of the building and 
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other determinants. There are no classes which could be immune to real estate market price 

fluctuations, though the demand of these classes is different, and the reaction to price changes 

differs depending on what factors have caused price adjustments.  

Residential real estate markets go through different periods, where prices can rise or fall, 

while the liquidity of the assets on the market can go up or down. If the value of a residential real 

estate changes by a certain amount the price of the residential real estate should change by the same 

amount, although real estate market does not perform this way. When residential real estate values 

decline prices tend to remain constant for a period of time, sale time increases and the volume of 

transactions declines. On the other hand, when prices tend to grow, but the growth is not fast 

enough, increase in transactions can arise.      

Andersson et al. (2007) suggest that residential real estate values fluctuate over time and over 

different states of the economy. Variation in interest rates, unemployment and other macroeconomic 

indicators are causing variation in real estate value and most economic theories tries to predict that 

fluctuations, since changes in fundamentals should be reflected in prices (Balazs E., Dubravko M., 

2007).  

1.1. Economic indicators in real estate price forecast 

Economic situation can be described by different economic indicators and they should not be 

analyzed separately due to their relation to each other, i.e. changes in one indicator may or may not 

cause changes in the other. These relationships between different indicators were analyzed in 

various studies.  

The study of Apergis N., Rezitis A. (2003) analyzed the dynamic effects of specific 

macroeconomic variables, like housing loan rates, inflation, employment, and prices of new houses 

sold. The study performed by Chui L., Chau K. (2005) examined the lead-lag relationships between 

real estate prices, real estate investments, and economic growth. Admindins D., Zvanitajs J. (2011) 

examined the influence of factors like income, employment, crediting, demographic situation, 

government’s policy and tax policy on the dwelling space market. Glindro T. et al. (2011) studied 

the determinants of house price dynamics in two steps, where in the first step house price 

fundamentals were determined by country-specific demand and supply factors. Secondly, the 

characteristics of house price cycles were further explored.  
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Though it is obvious that the relationship between different economic indicators exists, not all 

indicators provide signals for longer term trends (Miller N. G., Sklarz M. A., 2006), furthermore, 

only few indicators can be applied for real estate market price forecasting.  

Economic indicators are classified in three categories: lagging, coincident and leading 

indicators. Lagging indicators reflect the historical performance of the economy and can be 

identified only after an economic trend or pattern has already begun. Coincident indicators show the 

current state of economic activity within a particular area. Leading indicators change before large 

economic adjustments and can be used to predict future trends. As shown in Table 1, each indicator 

can have a positive or negative influence on real estate prices, i.e. increase in one indicator can be 

followed by price increase, or price decrease, depending on the origin of the indicator (Ling D. C. et 

al, 2015).  

Table 1. Economic indicators influencing real estate market prices 

Demand Supply 
                                                                                                                      

Time
Lagging Coincident Leading 

Indicator Correlation 
between the 

indicator and 
RE prices 

Indicator Correlation 
between the 

indicator and 
RE prices 

Indicator Correlation 
between the 

indicator and 
RE prices 

Rent price Positive Monthly 

income after 

taxes 

Positive Building 

permits 

Negative 

Amount of 

sales 

transactions 

Indefinite GDP per 

capita at 

current prices 
(GDP) 

Indefinite Useful floor 

area of 
dwellings for 

which building 

permits were 

granted 

Negative 

Nominal 

interest rate 

Negative Unemployment Negative Number of 

dwellings 

completed 

Negative 

Interbank 

offered rate 

Negative Population Positive Construction 

work carried 

out at current 

prices 

Positive 

Loans issued Positive Consumer 

price index 

(CPI) 

Indefinite Consumer 

confidence 

indicator 

(CCI) 

Positive 

Source: compiled according to Ling D. C. et al., 2015 
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Real estate market has its own dynamics, and price and construction levels are determined on 

an asset market. The pricing of real estate depends on the demand and the supply of real estate 

assets brought into the market (Levitin A. J., 2012). The quantity of the demand for different assets 

and the possibility to pay for those assets can be explained by the performance of the economy and 

the rent situation. Often the price of real estate can be partly determined by the rental income asset 

owners can receive from renting the assets.  

Andersson A. et al. (2007) suggests that the construction market is a major supplier of new 

real estate assets and the revenue of real estate and the cost of new construction can actually explain 

the activity in the whole real estate market.

The value of real estate depends on the economy itself. Generally the economic situation can 

be measured by major economic indicators such as GDP, unemployment, CPI and etc. Broadly 

speaking, when the economy is inactive, the real estate market follows the trend and do not show 

significant activity and price change (Studzien� A., 2015). 

Interest rates have an important impact on the real estate markets, since major transactions are 

financed by the banks. Long-term market rates are determined by the supply and demand for long-

term funds. Changes in interest rates can have a significant impact on household’s ability to 

purchase a property (Zhang J. et al., 2011). The reason is that when the interest rates fall, the cost to 

obtain a mortgage to purchase real estate asset decreases, which creates a rising demand for real 

estate, what is followed by rising real estate market prices. On the other hand, when interest rates 

rise, the cost to get a mortgage increases, and the demand and prices of real estate are decreasing. 

However, Quigley J. M. (1999) stresses the importance to know which part of the cycle of the 

economy is present and being aware that different segments of real estate react differently on the 

changes economy is facing.  

Current economic situation is represented by coincident economic indicators. These indicators 

are part of the demand side of residential real estate. Monthly income after taxes (household 

income), GDP per capita at current prices (GDP), unemployment rate, population change and 

consumer price index (CPI) are major economic indicators, which can identify the demand of 

residential real estate at current moment.  

GDP is considered the most important indicator of the economy’s current state. An increasing 

GDP indicates the strengthening economy and usually it is followed by similar steps in businesses, 

such as increase on inventory expenditures, payrolls and different investments (Balej M., Cellmar 

R., 2014).  Although, GDP like all indicators has its own limitation, because GDP can be deceptive, 

due to programs like Quantitative easing or excessive governmental spending. GDP growth is 

released with a considerable delay and simply shows the state of the economy, and the causes of 
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this state have already happened in past. Despite this fact, GDP is a key indicator to show whether 

the country is going into recession or not and when the GDP decreases for more than two quarters it 

may indicate that the recession is present.  

Demand for residential real estate is often considered to be income elastic, since real estate is 

considered as a luxury good, which is purchased with increasing income. Personal income levels are 

significant in the valuation of real estate (Carr D. et al., 2003). Rising income leads to a possibility 

to spend more on real estate or to obtain a better conditions and options to receive a mortgage. 

Hwang M., Quigley J. M. (2006) explains the demand for residential real estate by growing income, 

since new construction becomes profitable, therefore inducing supplier activity. Correspondingly 

when recession is present, decreasing income indicates that households can’t afford to purchase a 

real estate, the possibility to receive mortgage or to make payments falls and the real estate sales 

transaction decrease.    

Unemployment is related economic growth and when the rate of unemployment is raising the 

amount of people with a possibility to purchase a real estate drops significantly. This indicator has a 

significant psychological impact on purchase decisions, since the fear of unemployment may 

encourage people to start saving, stop spending and not enter the real estate market, while these 

doubts in future are present.  

Demographic indicators help to explain residential real estate price appreciation (Takats E., 

2010). It shows the basic economic equation that the higher demand on residential real estate 

generates higher prices. Although population must be apprised carefully, since not always growing 

population is an indicator of growing demand. Deeper research on demographic influence was 

performed by Green R. K., Handershott P. H. (1993), where they evaluated more variable and more 

specific year-on-year growth of population, since it is important to identify age, at which 

individuals are likely to find a family, start an independent life and become a household, who will 

increase a real estate demand in the market.  

CPI shows the increased cost of living, or simply inflation. A high rate of CPI may be 

followed by decrease in consumer purchasing power and the average standard of household living 

falls. CPI can affect other indicators, such as unemployment and GDP. However, CPI increase 

cannot be considered as a negative indicator, it is noted that followed by increasing income it may 

have positive impact on the economy Barrutia J. M. (2014): 

1. It encourages spending and investing, which can cause economy growth, followed by real 

estate market development;   

2. It keeps interest rates at high level, which encourages investment; 

3. It can’t lead to depression and stop real estate market activity. 
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Decreasing CPI is and indicator of deflation, which indicates the decrease in cost of living. 

Deflation is an indicator of poor economy which usually is followed by rapidly growing real estate 

market. Deflation is present, when consumers decline spending and is often caused by a reduction 

in the supply of money. This is followed by lower prices in residential market as well, which is the 

outcome of lower demand.  

The coincident indicators mirror the current market situation, although the trend is established 

and the real estate prices should follow it. GDP and CPI are major indicators, which should be 

evaluated carefully, since there are other determinants which may cause different outcome of their 

dynamics. With growing population and rising income people are able to spend more on real estate, 

what increase demand and push up residential real estate prices. 

Lagging indicators show how economy performed in recent past and may be able to show a 

pattern or trend. Although the present, which is a result of past and past itself may be confused and 

sometimes coincident indicators are not subtracted from lagging indicators. Lagging indicators on 

demand side have their own group consisting of rent price (rent), amount of new sales transactions 

(transactions), nominal interest rate (interest rate), interbank offered rate (interbank rate) and loans 

issued (loans).  

The rent price is often used not as a single indicator, but as a component of price-to-rent ratio, 

which shows an appraisal between owning and renting real estate (Granziera E. et al., 2012). The 

ratio uses the average real estate price with average yearly rent. The price-to-rent ratio is calculated 

by dividing the average price of real estate by the average yearly rent price of the same real estate;

usually the price is calculated showing the price of 1 sq. m. and the ratio meaning is considered as 

follows (Graham E. et al., 2006): 

� 1 to 15 – better to buy than rent; 

� 16 to 20 – usually better to rent than buy; 

� 21 or more – much better to rent than buy.  

Transactions of new residential real estate assets show the number of newly constructed real 

estate assets, which are sold each month.  An increase in new real estate transactions is a positive 

sign for the market, while a decrease is negative. An excess of unsold new assets is also a bad 

indicator. 

Interest rates influence the cost of mortgage payments. A long period of growing interest rates 

increases the mortgage payments and become a cause of low demand on residential real estate.  

Levišauskait� K., Varanauskien� J. (2013) observed negative relationship between mortgage short-

term interest rate demand and income level, while further they proved that residential real estate 
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price growth pattern is related with real income pattern and have negative relationship.  As a result, 

high interest rates make renting more attractive. 

Interbank offered rates – Euribor and Libor are part of interest rates offered by the banks. 

Current situation with low interbank offered rates is replicated in mortgage interest rates and is 

followed by increased lending, which causes an increase in residential real estate demand.  Before 

the recent financial crises, the amount of loans issued was high and caused a demand for residential 

real estate, since more households were able to purchase (Bank for International Settlements [BIS], 

2004). Since the financial crisis, the banks followed the recommendations set by The European 

Central Bank (ECB) and the bank of Lithuania and created strict requirements to obtain a mortgage. 

This has reduced the availability of mortgages and demand for the residential real estate has 

decreased. 

The supply side in residential real estate market is presented by leading indicators, which 

change before the economy or real estate market reacts. These indicators, representing the supply 

side can be named as those, which can be essential in real estate price forecast. Major indicators are 

provided by real estate market: building permits, useful floor area of dwellings for which building 

permits were granted (useful floor), number of dwellings completed (dwellings completed), 

construction work carried out at current prices (construction prices), CCI (Car M., 2009).  

Building permits provide information regarding the level of future residential real estate 

construction activities. Building permits are issued for the whole building, which is not indicating 

how many apartments will be brought to the market. Building permits show the future real estate 

supply levels. A growing amount of permits indicates that real estate construction industry will be 

active, which is followed by employment and increase in GDP and income.

On the other hand, the more residential real estate assets are built the more consumers are 

willing to buy. The excess in the market must be compensated by declining prices and in the end 

not only new residential real estate market reacts, but the whole market is following the price fall 

trend.  

Useful floor and dwelling completed track the number of units finished and brought to the 

market. This number is more precise in measuring the supply.  

Construction prices directly and indirectly influences real estate prices. The land costs, costs 

for construction supplies, such as wood, concrete, steel and indirect costs for carrying construction 

works, such as building permit fees, are influencing the price of the overall costs. Construction 

plays a significant role in economic growth and may be a key indicator of economic and real estate 

market conditions. The performance and growth of the construction sector has impact in general 

economic conditions and has a big influence on the employment.   
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CCI is an indicator determining if individuals are willing to purchase or take the risk of taking 

a mortgage or not. It may be able to show if individuals have fears and what kind of expectations 

they have towards the real estate market (Meulen Ph. Et al., 2014). Rudzkien� V., Azbainis V. 

(2012) state that sudden changes can be the cause of significant consumer expectations, which can 

have an impact on market volatility. If it is expected that prices are going to decrease, the 

transactions will fall and vice versa.  

For many European countries, construction sector development has varied greatly before and 

after the recent financial crisis. Construction sector increased during the boom period, until 2008. 

The deep recession has been accompanied by a collapse in construction activities and a severe 

decline in construction sector.  

Construction businesses, which traditionally rely on bank loans for their financing needs, are 

stimulated by the low interest rates. After the financial crises, due to falling residential real estate 

prices, and banks becoming more risk averse, construction business found difficulties to obtain 

loans due to their insufficient collateral. Recently the situation has changed and the cheap loans and 

mortgage were followed by the slight increase in residential real estate prices.   

Lagging and coincident economic indicators represent market demand on real estate. These 

indicators show the performance of the whole economy and current market situation. Leading 

indicators are mostly provided by the real estate market itself and represent the real estate supply. 

The supply changes before the market reacts to any changes, which makes leading indicators most 

valuable in price forecast. The above implies that all economic indicators have a relationship with 

the real estate prices, but their types, strengths and impact varies. Residential real estate market has 

an ability to respond and create signals, which implies that these signals must be identified and 

monitored in order to forecast the real estate prices.   

1.2. Legislative factors in real estate price forecast 

Just before the financial crisis stroke, borrowers and lenders acted on the assumption that the 

economic and market situation will not change. By 2015 the interest rates reached significantly low 

almost zero percent level, which made the loans extremely attractive to the borrowers. 

Central banks usually set the price of money using official interest rates to regulate the 

economy. They affect the cost of loans paid by companies, the cost of mortgages for households 



���

�

and the return on saving money. Higher interest rates make borrowing less attractive because loans 

become more expensive. Lower interest rates have the opposite effect. 

Currently low and close to zero interest rates can cause the increase in lending and if the 

interest rates will rise, it may have a negative impact and be followed by the over-indebtedness.  

1.2.1. Measures of over-indebtedness 

  

There is no single generally accepted measure of over-indebtedness. The World Bank (2013) 

examined and compared measures of over-indebtedness identifying the following four common 

features, shown in Fig. 1: 

Fig 1. Common features of over-indebtedness 
Source: compiled according to The World Bank, 2013 

Each feature depends on certain characteristics: 

1. Economic – amount of credit to be repaid;  

2. Temporal – the maturity of the credit;

3. Social – the necessary expenses that have to be made;

4. Psychological – the stress caused by over-indebtedness. 
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Several criteria are applied to evaluate whether a person is over-indebted or not. European 

Commission study (2010) intended to develop a common over-indebtedness definition across the 

EU that would be applicable in different economic circumstances within the EU and could be useful 

in other countries. Based on the analysis of information provided by the EU member states on their 

national policies it was proposed that a household is considered over-indebted when its resources 

are deficient and cannot meet financial obligations it has without decreasing its standard of living 

(European Comission, 2010). To empirically measure the level of possible over-indebtedness, the 

study performed by Viimsalu (2010) has identified the following set of criteria:  

1. The unit of measurement – the household, considering that all incomes can be calculated 

together; 

2. Indicators need to cover all financial commitments, including  consumer credit, utility 

bills, rent, mortgage payments etc.; 

3. Over-indebtedness cannot be solved by borrowing more. 

The explanation of consumer over-indebtedness, which depends on life-cycle-permanent-

income (LC-PI) model is unexpected adverse shocks to the consumer’s expenditure requirements 

and total resources, particularly future income streams (G. Betti et al., 2007). In the real world, both  

positive and negative unexpected events occur to employment, interest rates, the value  of 

household financial and fixed assets, health, family structure, and hence to both  household 

resources and basic expenditure requirements. There are a number of mechanisms that exist to 

protect a consumer from becoming over-indebted once negative shocks occur. Such mechanisms 

typically include (Keese, 2009): 

1. Self-insurance through precautionary saving; 

2. Market insurance through debt-financing and debt-rescheduling schemes; 

3. Consumer’s participation in market-provided insurance schemes against  unemployment 

and long-term illness; 

4. Social safety network; 

5. Informal insurance mechanisms such as inter-generational transfers and family support. 

According to Disney et al. (2008), due to uncertainty, moral hazard and information problems, 

such mechanisms is incomplete for accommodating the impact of negative shocks. Lusardi et al. 

(2009) proposed that over-indebtedness is arising from the consumer’s consumption and saving 

plan. However, alternative theories of consumer behavior allow for the possibility of the 

consumer’s consumption and saving plan to be unsustainable, due to various factors including 

consumer perception problems, limitations to rationality or irrational behavior of consumers or 

market imperfections (Anderloni and Vandone, 2010).  
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There is no general model that explains the mechanisms of over-indebtedness arising from 

these factors and it is not clear in what way the implied consumption and saving path would differ 

from the smooth path associated with the LC-PI model (Yin J. et al, 2013).  

Although the existence of a liquidity constraint may lead to under-borrowing when income is 

expected to rise, it can also increase the debt problem when negative shocks occur as the 

consumer’s potential ability to consumption is reduced. If one or more of these factors is present, 

individual consumers’ consumption saving plans may be non-optimal and credit risk may occur 

(BIS, 2010). 

Over-indebtedness can arise, when the consumer’s current assets are no longer sufficient to 

offset the present value of future debts. In such a situation, the fixed consumption path is no longer 

sustainable and the consumer would be forced to lower his consumption, what could mean a severe 

disruption to the established standard of living. Over-indebtedness could be regarded as a natural 

phenomenon that unavoidably touches a proportion of the population at any time and in any 

economic circumstance (Betti et al., 2010). An over-indebted consumer could still manage to meet 

debt-servicing obligations but only by suffering a substantial shock to the established normal level 

of consumption. Debt can lead to economic growth or crisis and over-indebtedness and it is difficult 

to define the outcome. Cecchetti, et al. (2011) finds that beyond a certain level, debt is bad for 

growth, when the total household debt breakdown threshold appears to be around 85 percent of 

GDP, although the impact is very difficult to estimate accurately. 

1.2.2. Credit risk assessment  

Credit risk is defined by the Basel Committee on Banking Supervision (BIS 1999, p. 4) as 

“the potential that a bank borrower or counterparty will fail to meet its obligations in accordance 

with agreed terms.” It is usually associated with loans and securities that generate interest income, 

thus being the primary source of bank revenue. 

Credit risk has been one of the most active areas of recent financial research. The recent 

financial crisis has raised interest in regulation of bank risks in general and of market risks in 

particular. Most countries require banks to hold extra capital to protect against unforeseen financial 

disasters. Banks with riskier loans must hold more capital than those with safer loans. A set of 

international banking standards allows banks to measure a loan's risk in different ways: some banks 

make their own judgments, others use outside agencies (Bielecki and Rutkowski, 2012). The recent 
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financial crisis encouraged banks to reconsider these methods, due to banks having failed to 

perceive the high level of risk inherent in securitized mortgages.

Credit risk is referred to default risk, performance risk or counterparty risk and can cause 

foreclosure. This refers to the same failure to keep up mortgage credit payments. According to 

Hillairet and Jiao (2012) credit risk management is the process of controlling the potential 

consequences of credit risk. The process follows a standard risk management framework, which 

identifies measures and manages the risk. These means that the risk has to be identified, the extent 

of the risk has to be measured and decisions on how this risk will be managed have to be made.  

Banks must gain a reward by accepting the risk that the mortgage credit may default. 

Alternatively nothing is hazarded if credit is refused. Since most banks have to take risks to earn a 

return, the decision is slightly more complex (Guo et al., 2009).  

Two different types of error can arise while evaluating a credit decision. The type I error 

occurs, when “bad client”, the client, which is most likely will not be able to repay the credit, is 

classified as “good client”, the one which is most likely to be able to repay his credit. The type II 

error occurs, when “good client” is misclassified as “bad client”, as shown in Fig 2: 

Fig 2. The credit assessment problem
Source: Brown and Moles, 2014, p. 23 
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In practice, the credit analyst will devote more time to avoiding type I errors that is, assessing 

bad clients as good ones. The financial consequences of accepting bad risks that have mistakenly 

been classified as good ones are greater than if some good risks are mistakenly rejected. Due to 

deficient credit assessment the client is identified as good.  

Each bank is responsible for the risk management procedure individually, although 

regulations are supervised by the central banks of each country. The internal control, as a system of 

organizational measures, actions and internal procedures, ensures effective and efficient operations 

compliance with laws and regulations, assessment and control of risks and reliability of financial 

and non-financial information (Floreani et al., 2015).  Banks evaluate, accept and manage the risk 

or combinations of risks they are exposed to. According to Hainaut and Robert (2014), in uncertain 

cases banks follow principles of precaution, conservatism and prudence. The aim of risk 

management is assuring an acceptable profitability and return on equity pursuing the conservative 

policy of risk management. While implementing a sound risk management policy the focus is not 

only on minimizing potential risk but also on improving pricing and achieving efficient capital 

allocation (Tajik et al., 2015).  

Credit risk is dominant in the banks risk structure. The risk management processes are 

continuously being improved.  In order not to face the risk of non-performing loans, client defaults 

and foreclosures, banks must follow the laws and regulations, which are applicable to them.    

1.2.3. Responsible lending regulations 

The financial crisis has had a significant impact on the European Union citizens. When 

borrowers have found their loans unaffordable, defaults and foreclosures have risen. These 

problems were not noted in one or several member states but were found present in the whole EU. 

In July, 2011 the European Central Bank received a request from the Bank of Lithuania for an 

opinion on a draft resolution of the Board of the Bank of Lithuania on Responsible lending 

requirements (RLR). The main purpose of the resolution was to create the responsible lending 

requirements that would be valid to credit institutions providing credit to households. The main 

purpose of the resolution was “to reduce the systemic risk in credit institution sector, imbalances in 

the development of the real estate market, risks related to the rapid growth of credit portfolios and 

to provide consumers with protection from accumulating excessive financial liability.” (European 

Central Bank [ECB], 2011).  
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Therefore, the resolution should have helped to contribute to the overall stability of the 

financial system. The RLR established in the draft resolution include (ECB, 2011):  

1. Rules to assess the borrower’s ability to meet financial liabilities in relation to the credit 

offered; 

2. Maximum acceptable loan-to-value ratios for pledged assets; 

3. Maximum debt-to-income ratios; 

4. Maximum credit maturity;

5. Rules relating to the lending process and conditions, including the information, to be 

provided to the borrower.

The first RLR come into effect on 1 November, 2011. RLR became mandatory for all credit 

institutions operating in the country and were applied to new credits issued to households. The 

Board of the Bank of Lithuania aimed at protecting the population against an imprudent assumption 

of the financial liability and reducing the probability of shocks of the financial system and national

economy as a whole (The Bank of Lithuania [TBL], 2011). 

According to Mar (2015) the regulation of consumer credit tends to respond to issues that 

emerge from market controls, which can be judged in both ways – over liberal, or over protective.  

Major disclosure requirements, which were applied after RLR came into force in 2011, were a 

move away from the liberal approach, recognizing that a consumer may not possess all information 

(ECB, 2012). Banks have to address information asymmetries accompanying failures that can exist 

in the market, by ensuring that consumers will receive quality information before entering a 

contract. It is considered, that fully informed consumers will make rational choices that are in line 

with their preferences, and will be able to select the best credit choice based on information, when 

creditors will compete to gain their favor (Hubbard-Soli, 2013). Fully informed consumers acting 

voluntarily will increase the well-being of both consumer and creditor.  

The opposite assumption is behind over protectiveness, which states that there are times when 

consumers make choices which decrease their well-being. Over protectiveness can be viewed in this 

sense as law that has the goal of changing consumer behavior in order to increase consumer well-

being. It will either encourage a consumer into a choice that promotes a benefit or limit consumer’s 

liberty.  

Responsible lending regulations restrict liberty, and are a form of over protectiveness, 

although they do not insist on a complete ban on loan, but they severely restrict a consumer’s 

freedom of choice to receive a loan (Erina J., Erins I., 2013). This governmental intervention is 

based on approach that government knows better than consumers what is in their best interests.  
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Despite this, disclosure requirements cannot be viewed as over protectiveness. Their goal is to 

provide information to better allow consumers to make choices in line with their own preferences, 

rather than force them to make choices perceived by the government to be in their best interests 

(ECB, 2014).  

Behavioral economics doubt on the efficacy of this measures of consumer protection. 

Evidence suggests that consumers do not always act rationally and with self-interest. According to 

Santis and Surico (2014), consumers are overly optimistic, inconsistent in their decision making, 

and make poor use of information. Over-optimism leads to mistakes when assessing the risk of 

taking on a loan. Consumers believe that it is not likely to lose a job and overconfidence may cause 

underestimation of the exponential growth of unpaid interest.  

RLR contains a mixture of both over protective and liberal regulations. After recent financial 

crisis regulations are supported by all banks mandatory, some of the banks have modified and 

increased measures to evaluate customers and credit risk.  

The challenge is to evaluate whether updated in 2015 RLR are over protective or not and will 

they have negative impact on real estate market or will protect customers from the credit risk and 

the whole economy from another financial crisis 

The wider impacts of debt are both practical and emotional. Practical consequences include 

the inability to meet food, transportation and health needs, or an inability to engage in what might 

be considered normal activities, leading to social isolation. Emotionally, debt can impact negatively 

on mental wellbeing, leading to depression and straining relationships with family. The impacts of 

debt are not limited to the borrower, affecting entire families and their children, with children 

growing up in an environment where adults operate under considerable stress (Donatein and Robert, 

2014). 

The 2011 RLR have established that the loan-to-value of pledged assets ratio of credits for the 

acquisition of assets cannot exceed 85 percent of the market value or price of pledged assets. More 

strict requirements were applied for the second and following credits given to the same credit client, 

for loans issued for the acquisition of real estate located in the non-European economic area. 

Moreover, by applying the loan-to-value of pledged assets ratio the banks become obliged to assess 

the currency risk. In certain cases the maximum loan-to-value of pledged assets ratio were allowed 

to be raised up to 10 percent.  

According to the 2011 RLR, the maximum loan-to-value of credits given for the acquisition 

of agricultural plots, excluding some exceptions could exceed 40 percent of the price or market 

value of the acquired plot, although banks were not likely to pledge agricultural land plots. The 

maximum amount of the monthly credit repayment and interest contribution of the credit 
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beneficiary were not more than 40 percent of the entity’s income recognized as sustainable, and the 

maximum credit maturity could not exceed 40 years (The Bank of Lithuania [LB], 2011). 

The RLR obligate the banks to provide information to their customers about probable risks in 

taking loans in a more comprehensive and responsible way. When preparing the regulations, the 

Association of Lithuanian Banks, the Lithuanian Real Estate Development Association, other 

market participants, the European Central Bank were consulted. A substantial part of proposals 

received was taken into consideration.  

The major reason to update 2011 RLR was record-low interest rates due to which the risk of 

over-indebtedness of residents have increased. The updated RLR come into effect on 1 November, 

2015. 

It is stated that in updated regulations the equilibrium was reached and the adjustments will 

reduce the risk of enduring over-indebtedness of residents and will increase their flexibility to likely 

interest rate shocks without negatively affecting total lending volumes (LB, 2015). 

Under the updated in 2015 RLR, the maximum amount of a borrower’s monthly credit 

repayment and interest, as to date, cannot be above 40 percent of sustainable monthly income. 

However, in assessing customers’ applications for a housing loan, credit institutions have to check 

whether the customer would be financially able to withstand likely jumps in interest rates. For the 

calculations, the actual interest rate, but not below 5 percent, will have to be used. At this interest 

rate, the total amount for covering the obligations will have to not exceed 50 percent of a 

customer’s monthly income.  

In extending a credit at a fixed interest rate for the entire loan term, only the actual fixed 

interest rate will have to be applied for calculating a customer’s income-to-liabilities ratio, i.e. in 

assessing a customer, application of an increase in mortgage lending rates will not be compulsory. 

The RLR also provide for an exception, which give more freedom to credit institutions in the 

assessment of the possibilities for part of customers to be issued a credit. Where a bank or a credit 

union will estimate that a customer, seeking a housing loan, will be solvent even when sparing 60 

percent of his monthly income, it will be possible to grant him a housing loan. It will not be 

possible for such loans to exceed 5 percent of the amount of new housing loans issued by a credit 

institution over a year. 

In order to prevent the risk of over-indebtedness and based on the good practices of other 

countries, it has also been established that the maximum maturity of credit will not exceed 30 years, 

i.e. will be 10 years shorter than it was allowed in 2011 RLR. Analysis of the Bank of Lithuania 

shows that a longer loan maturity is also related to more frequent delays in loan repayments. In 
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addition, shortening of the loan term entails a sharp decline in the overall amount of interest paid 

over the entire loan period (TBL, 2015). 

The RLR regulations are focused on the insurance that all households purchasing real estate 

are protected against all possible risks and over-indebtedness. Subsequently, all loans to consumers 

to purchase real estate will undergo these regulations (European Commission, 2015). 

New regulations are relevant currently, when record-low interest rates may cause wrong 

expectations and overestimation of possibilities to repay debts. It is essential to ensure that 

consumers purchasing a real estate and taking a loan secured by their property informed about all 

possible risk. 

This RLR goal is to ensure that all consumers who purchase a property or take out a loan 

secured against their home are adequately informed and protected against the risks. Therefore, the 

proposal covers all loans made to consumers for the purpose of purchasing a real estate as well as 

all loans to consumers that are guaranteed by collateral.  

The major aim is to create a competitive market for consumers, creditors and credit 

intermediaries with a high level of protection and to build financial stability, focusing on 

responsible lending (Constancio, 2015).  

The Bank of Lithuania (2015) states that the amendments will only marginally affect the 

possibilities for residents to borrow a required amount and purchase the desired housing and if the 

approved amendments to the regulations had been effective in 2014, 99 of 100 customers would 

have obtained the entire required amount. The forecasted stability in real estate market was made 

prior to the Banks of Lithuanian announcement of the changes in the RLR. After the updated RLR 

version was introduced the projections were made and the possible outcomes were forecasted. First 

of all it is likely that the restrictions will reduce an ability of young or middle-income families to 

afford housing. It is notable, that ECB policy is to increase borrowing, what will increase inflation 

and boost economy.  

The RLR should be able to improve consumer confidence and reduce the risk for over-

indebtedness, with no risk of consequences like default or asset foreclosure. Above all, consumer 

confidence should be increased by clear and affordable information on mortgage terms, better 

assessments the ability to repay the credit. For consumers, the consequences of the recent financial 

crises were severe – difficulties with making the payments, defaults on debts and loss of their real 

estate. The RLP may have negative impact and tightening rules may slow down borrowing and 

economic growth. The RLR will oblige banks before granting loans, to assess whether the borrower 

person or household will be able to repay the loan without any major difficulties if interest rates will 
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rise. It is noted, that these actions were obligatory from 2011, so the changes which came into force 

in November, 2015 introduced minimum standards. Main changes will be the assessment of the 

person, whether he will be able to repay the loan if interest rates increase by at least 5 percent. The 

second change will be the decrease of loan period by 10 years. These may cause disability of young 

families to receive a loan.  

1.2.4. Alternative service – rent-to-own  

A major reason for households to borrow is the need to have steady living conditions over the 

years. Since income generally increases at the beginning of a person's active economic life and 

decreases in the period following retirement, debt is the way that allows households to smooth their 

expenses over their lives (Anderson and Jaggia, 2012). Young families expect their future income to 

grow and spend more than they earn, accumulating debts that they plan to repay when they are more 

mature and their income is higher. However, many households tend to accumulate more debt than 

they can afford, becoming over-indebted (The World Bank, 2013). 

The alternative option to young families to owe a real estate is rent-to-own option which was 

introduced to The Bank of Lithuania in recent years. The Bank of Lithuania has evaluated the rent-

to-own alternative when a service provider or a construction company gives customers a possibility, 

after the lease contract termination to acquire the rented real estate and receive a credit, while the 

rent will be accounted as a part already paid. This service is not yet controlled by the Bank of 

Lithuania regulation and in 2015 was offered by only one company. This service may become a 

solution to recently updated regulations or a risk to consumers.  

The Bank of Lithuania (2015) states that the rent-to-own service and the RLR requirements 

would not be penetrated if two conditions would be held:  

1. No advance obligation by a credit institution to grant a loan for the acquisition of the real 

estate can be present, i.e. there must not be any preliminary contract regarding a loan for the 

acquisition of the real estate leased. 

2. The minimum initial contribution required by the RLR can be paid as a rent, although prior 

to granting a loan for the acquisition of the real estate, the assessment in accordance with RLR 

requirements must be performed. There must be a guarantee that all rent contributions have been 

paid from the consumers own finances and the valuation of the real estate must be performed in the 

end of lease contract.  
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The ability to receive loan and pay must be evaluated in accordance with all existing 

regulations so that customers would not lose the lease contributions paid, which were designated for 

the accumulation of the initial contribution (Jaggia and Patel, 2015). 

Due to increasing oversupply on the housing market and tightening requirements for 

responsible lending real estate market participants are forced to search for alternatives to 

conventional home purchase and sale transactions.  Rent-to-buy or rent-to-own option has been 

recently reintroduced to the real estate market. According to this scheme, a tenant rents housing 

from a real estate developer over a period of several years during which the rent is paid, and after 

expiration of the lease period the rent is credited towards a down payment required in obtaining a 

housing loan from a bank (Anderson, 2015).  

Although isolated transactions of such type are regularly taking place, the last active attempt 

to offer and popularize the rent-to-own option was in 2009, when real estate developers tried to 

boost residential property sales that had been affected by the economic downturn. According to the 

terms and conditions then offered, a tenant was required to make a down payment, which as a rule 

was 20 percent of the total price of the housing, while the balance of the price was spread over 

nearly a two year period of lease at the end of which the tenant paid the balance of the price of the 

housing to become the owner (Angelini, et al., 2014).  It is likely that on the housing market where 

buyers have more limited access to borrowing to finance their real estate acquisitions, with the 

market structure remaining unchanged, the supply of residential property remaining at a high level 

and the requirements for responsible borrowing getting tighter, real estate developers will offer an 

increasingly larger number of options for real estate acquisitions, with rent-to-own undoubtedly 

being among the most attractive.   

Rent-to-own is an arrangement between a tenant and a landlord based on which on expiration 

of the lease period or payment of the full contractually determined price title to the leased property 

will pass to the borrower as the owner. According to Bourassa (2014) it is particularly important 

here for tenants as future owners of homes or other property to realize and note that throughout the 

rent to own period a normal lease relationship exists between the tenant and the landlord.  

A tenant who intends to buy a home or other property through the rent-to-own scheme signs a 

written lease contract with the landlord, pays the rent at a determined rate and has possession over 

the property as specified in the contract; in its own turn, the owner of the real property has ordinary 

rights and duties as a landlord. In the cases where the original lease contract does not provide for an 

option to repurchase, the tenant and the landlord may agree to that effect at a later point. Current 

legislations enables signing a supplementary contract to a loan contract containing a repurchase 

clause and providing for other matters, e.g. whether or not payments of rent effected prior to the 
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date of signing of such contract will be credited towards the repurchase amount. At all events, 

whether a repurchase clause is made part of the body of the lease contract, or a contract to 

repurchase is concluded later, the parties – the landlord and the tenant – must explicitly agree on the 

terms of repurchase: time of repurchase, execution of a deed confirming repurchase, registration of 

the rent-to-own contract itself and of title, as well as other matters. In the absence of a clear 

understanding the tenant runs the risk of not retaining the property, losing the payments and 

potentially needing to bring a dispute to a court of law (LB, 2015).  

When there are plans to rent and purchase real estate the construction of which is not 

complete, other legal options should be considered, e.g. hire purchase of a real property item.  As 

rent-to-own is a variety of lease, a relevant point here is also the rent charge which is significant not 

only for the tenant’s right to rent the property, but also the transfer of title to such property and the 

consequences of termination of the contract.  

The Bank of Lithuania (2015) suggests that the main rule to be followed by the parties is 

providing a clearly defined rent charge calculation and payment procedure.  Unless the tenant and 

the landlord stipulate the procedure for  the calculation and the rate of the rent charge, both parties 

risk  to incur financial losses, because where the parties to the  lease fail to agree on such charge, at 

the request of the parties  it is determined by a court. In the latter case, if an application  is made to 

a court, a relevant circumstance would be not only  the normal rate of rent on the market, but also 

the market  value of the residential property, which possibly would be  different compared to the 

expectations that the parties had  when they entered into the rent-to-own contract.  

Particularly relevant is a risk that parties to the rent-to-own contract may face probability that 

the contract will be treated not as a rent-to-own contract, but rather a purchase contract. In the cases 

where the rent charge payable in case of rent-to-own is substantially higher than the  market rent 

charge and is linked not to payment for using the  property, but payment for acquisition of title to 

the property (ECB, 2014).  

If a contract is recognized as a purchase contract in respect of a real property item, it is subject 

to other requirements than are applicable to lease, so even if the requirement for notarial 

certification has been met, other grounds may arise leading to invalidity of such contract (Bourassa, 

2010). For this reason, the parties must take into account and evaluate the purpose for which the 

rent charge is paid and also whether it matches the fair market price.  

In performing a rent-to-own contract the issues of operation of the leased property are also 

relevant. It would not be reasonable to consider that by entering into a rent-to-own contract the 

tenant does not seek, after a certain period of time, to gain full title to the rented property, and it is 
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therefore relevant to stipulate the extent to which the tenant will be entitled to modify the rented 

property.   

Although it is common practice that responsibilities towards real estate are generally shared 

between the parties, with the tenant being responsible for current repairs of the property, and the 

landlord being responsible for major repairs, taking into account the above circumstances as the 

tenant’s intention to possess the property as its own, it is recommended that the tenant should be 

given powers to alter the condition of the property.  

However, this should not become landlord’s kindness to the tenant. It is worth  determining 

that material improvements to property or  significant repair works and conditions for compensation 

for  them must be pre-negotiated with the landlord rent-to-own contract can serve as an ideal means 

to  acquire real property and as a means to secure long-term  income from rent, because it creates 

clearly defined and  limited obligations, ensures a long-standing lease relationship  and binds both 

the tenant and the landlord to act in a  responsible and good faith manner towards each other 

(Anderson, Jaggia, 2012).  However, at the same time, if transaction documents are poorly drafted, 

obligations and responsibilities of the parties are not properly stated, rent-to-own can lead to very 

painful consequences.  

A customer’s solvency, the maximum ratio of a loan’s monthly instalment and monthly 

revenue, and the required minimum amount of the initial contribution are evaluated preliminarily 

based on the regulation applicable during the conclusion of a lease contract and taking into account 

the customer’s financial situation, however, the credit institution would only take a decision on 

granting a loan upon the expiry of the lease term (Donatein and Robert, 2014). The financing 

conditions during the lease term may change substantially and the acquisition of the housing by the 

customer may become impossible. 

With a change in the price of the housing being leased, depending on the lease terms and 

conditions, a consumer may be obliged to pay more of his own funds than was projected at the 

beginning of the lease term. As a result, the consumer may be financially incapable of buying the 

housing he had leased. 

A consumer may also be subjected to other risks unrelated to credit conditions, housing prices 

or legislative changes, so it is recommended to closely assess all terms and conditions of contracts 

being concluded. Such additional risks may be related to the fall of a lessor’s financial standing or 

the service provider’s violation of the right of the termination of a lease contract. 

The rent-to-own housing option is usually implemented during real estate market downturns, 

such as the recent financial crisis. Rent-to-own might be worth considering depending on the 
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situation. Rent-to-own housing options become more common when the market is slow for two 

reasons: slow market makes it difficult for homeowners to sell their homes and when the market is 

slow, more people struggle with low credit and saving up for a down payment. On the other hand, 

these deals are not as popular when the market is up. Rent-to-own contracts involve increased risks 

for both sellers and buyers, so that sellers are less likely to bother with a rent-to-own contract if they 

can just sell the house.  

The scheme's popularity has arisen in USA and UK in recent years as high house prices, strict 

mortgage lending and the need for deposits made it difficult for families to buy a home outright. 

After RLP will come into force rent-to-own may become the only possibility for young families and 

people with low income to become real estate owner.  

1.3. Lithuanian real estate market review 

In Lithuania apartment segment growth in third quarter of 2015 was 3 times bigger than 

private house sector. Although the growth was constant in the whole country, the largest apartment 

supply with 93 percent of all new apartments brought into market was in Vilnius (JSC Inreal, 2015).  

Lithuanian economy and real estate review showed that comparing with the second quarter of 

2014, economy has grown and the positive change of GDP allowed avoiding formal recording of 

recession (The Bank of Lithuania, 2015). Domestic consumption played a significant role in 

economic growth and its increase was a result of growing household income and employment rate. 

At the same time saving was not increasing and household expectations stayed positive. 

Furthermore, the demographic situation was in favor for the consumption to grow.  

In 2015 ECB launched Quantitative easing program to stimulate the economy. Although the 

economic growth in the euro area was insubstantial, interest rates were showing positive forecasts 

for economy to grow. First part of 2015 was sluggish in the Lithuanian real estate market, although 

the situation changed and one of the reasons was the RLR announcement. In the end of 2014 it was 

forecasted that the amount of apartment sale transactions will decrease and the demand for private 

houses will remain quite strong (JSC Inreal, 2015).  

Active construction sector indicated that supply will react to the positive market situation. The 

real estate market in Lithuania has seen a significant increase in the first half of 2014, although the 

second half of the year followed with a significant decrease (The Bank of Lithuania, 2015).  The 

developers of real estate were not reducing pace, and imbalance between the demand and supply 

was formed in the market, especially in Vilnius. Despite the increasing supply of new apartments, 
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the prices were not decreasing, since the liquidity rate in the market remained high. In 2014, the 

fastest growth in the real estate market was recorded in the residential real estate sector. However, 

construction pace of private houses and apartments went in different directions during the past few 

years (JSC Inreal, 2015).  

Construction boom in Lithuania boosted the real estate market, although the process has 

upturned itself after the financial crisis. The economic recovery, growth of purchasing power and 

the euro adoption are behind the post-crisis construction boom. Statistically, around 200 apartments 

are sold every month in the Lithuanian capital. The demand and supply mismatch should stop 

developers, although the current economic situation encourages constructing, even though the 

excess of apartments are present. 

Vilnius residential real estate market represented by different class apartments plays a major 

role in the Lithuanian real estate market. Real estate price change in Vilnius is followed by the 

whole country residential real estate market and the causes of new trends establishment in the 

capital city may be appraised to understand the whole real estate market dynamics. Although the 

forecast cannot be based on the combination of macroeconomic indicators various studies prove 

that different indicators monitoring can take a significant part in real estate price forecasting 

process.  
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2. RESEARCH METHODOLOGY 

2.1. Correlation and regression analysis of economic indicators 

Following the framework developed by (Capozza D. R. et al, 2002) to investigate the long-

term and short-term indicators of real estate price dynamics, the short-term dynamics of residential 

real estate prices were determined by the pattern of price movements characterized by correlation 

coefficients. In addition to these calculations regression analysis of key indicators was applied.  

The Capozza et al (2002) framework was followed by Glindro et al (2011) where in addition 

to fundamental indicators the impact of institutional factors was analyzed. In this work it was 

chosen to analyze the impact of governmental policy and the evaluation of recent changes in 

Responsible lending regulations was made.  

It is assumed that in each period and area, there is a fundamental value of real estate, which is 

determined by economic indicators and governmental policies: 

��� � ������	          (1) 

Here:  ���  –  the log of the fundamental value of real estate prices in area a at time t; 

                    ��
 � – a function; 

                  ��� – a vector of economic and governmental variables that determine real estate price.           

  

Period of 2005 – 2015 was chosen for the empirical research and data collected on apartment 

prices in Vilnius was used. Three modules of explanatory variables based on theoretic reasoning 

were chosen:  

1. The first module of explanatory variables are demand-side factors consisting of lagging 

indicators, including sales transactions, amount of sold and unsold apartments, rent prices, 

household loans, household housing loans, interest rates of household loans, interest rates 

of housing loans (fixed for less than 1 year and longer than 1 year), Euribor (3, 6, 12 

months) rate and Libor (3, 6, 12 months) rate. 

2. The second module of variables are also demand-side factors consisting of coincident 

indicators, including monthly income after taxes, GDP per capita at current prices, 

unemployment rate, population and consumer price index. 
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3. The third module of variables are supply-side factors, consisting of leading indicators, 

including building permits, useful floor area of dwellings for which building permits were 

issued, number of dwellings completed, construction work carried out at current prices 

and consumer confidence index.  

First, correlation assessment to identify determinants of residential real estate prices in overall 

apartment sector and three apartment classes, which include economic, middle and luxury 

apartment classes, was made. It was started by including the whole list of possible explanatory 

factors to investigate their relationship with real estate prices.   

Second, only strongly correlated indicators were determined as possible key factors and 

multiple linear regression analysis to determine their strength influencing real estate price was run. 

Variables were determined as significant if correlation coefficient was 0.500 or larger. 

The prediction of real estate price was accomplished by the following equation: 

��� � �� 
 ���� 
 ����
� 
 ���� 
 �;       (2) 

Here: ��� –  the predicted real estate price in area a; 

�� – constant; 

�� –  regression coefficient; 

�� –  fundamental price indicator; 

� – prediction error. 
  

Only the significant relationship between real estate prices and indicators were considered, the 

ones with the highest amount of influence were the ones with highest regression coefficients. 

In the multiple linear regressions, the size of the coefficient for each fundamental indicator 

gave the size of the effect that indicator has on real estate price, and the sign on the coefficient 

(positive or negative) gave the direction of the effect. These coefficients were used as determinants 

of real estate price tendency to increase when that independent indicator increases by units, in 

which they were measured, holding all the other independent indicators constant.  

In different studies different evaluation of regression coefficients are applied, only 

coefficients with strong and moderate relationship, determined by Evans (1996) which is shown in 

Table 2, were evaluated as those, which can determine key fundamental factors. 
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Table 2. Regression coefficients evaluation range 

Value of r 
Strength of 

relationship 

-1.0 to -0.8 or 0.8 to 1.0 Very strong 

-0.79 to -0.6 or 0.6 to 0.79 Strong 

-0.59 to -0.4 or 0.4 to 0.59 Moderate 

-0.39 to -0.2 or 0.2 to 0.39 Weak 

-0.19 to 0.0 or 0.0 to 0.19 None or very weak 

                                Source: Evans, 1996, p. 146 

Although the dependence of rent prices and real estate prices was calculated, price-to-rent was 

taken into account as an indicator of a decision the households are making – whether to rent or buy. 

The price-to-rent ratio was calculated using the following equation (3): 

����� � �� � ����������� �
���������������

����� �����������
��!�

Here: Apartment price – Apartment price per sq. m. 

          Annual rent price – Annual rent price per sq. m. 

Lastly, the stress test was applied. For stress test purpose historical data provide a good base 

of modeling, although the assumption behind the data may not be repeated. As Evans et al (2000) 

suggests the stress test was used as a part of a forward looking approach to possible price analysis. 

The highest real estate price during the observed period was determined and the difference between 

highest and current price calculated. Next, the difference between indicators was calculated and the 

predicted price following the possible changes in indicators was calculated. Overall stress test 

showed the possible changes in prices if previous indicators highs would be reached (BIS, 2001).  

If the estimates of real estate price fundamentals were not efficient and included a non-

fundamental indicator, it was considered that prediction errors in the analysis were present. Both 

correlation and regression models were applied specifically to minimize the relevance of these 

concerns. For example, only housing loan factor and 3 months Euribor rate was chosen, as 

indicators, which have the same trend among all substitution indicators. Moreover, linear regression 
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was used in stress test to estimate real estate price fundamentals, in the hope of revealing the 

general relationship between real estate price fundamentals and economic indicators.  

Fig. 3 shows all steps of research performed on economic indicators, where the result of the 

process is an identification of key indicators for real estate market forecast: 

Fig. 3. Economic indicators evaluation and key indicators identification process 
Source: compiled by author 

2.2. Quantitative analysis of Responsible lending regulations changes  

In the second part of empirical research, quantitative analysis of responsible lending policy 

changes influence on real estate prices was made. Data was collected during the exploratory 

research, where information on credit and credit owner was obtained. 

First of all, major change in loan maturity was evaluated. Secondly, since there were no 

changes in loan-to-value ratio, this ratio was calculated on the collected data and evaluated in 

respect to loan maturity changes.  

Loan-to-value equation: 
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"�������#� �� �
$%

&%
;          (3) 

Here: "' – Loan value; 

         (' – Real estate asset market value. 

If loan-to-value ratio was 80 percent or more, this loan was considered as the one, which 

would be rejected after Responsible lending regulations changes would come into force. 

Dynamics of price changes with sales transactions and loans issued were appraised during the 

period of years 2005 – 2015 and possible influences of the RLR implementation in 2011 and 

announcement of changes in 2015 were assessed. 

There were certain limitations of the second part of empirical research. Responsible lending 

policy changes were announced in July, 2015 and implemented in November, 2015. The most 

significant changes could be registered in October, 2015, although on the moment this research was 

performed no data of loans issued during September, 2015 and October, 2015 was present.  

Fig. 4 shows the assessment process of mortgage data: 

Fig. 4. Client assessment based on Responsible lending regulation changes 
Source: compiled by author 

The above empirical methodology was used to identify key indicators of short-term real estate 

price changes. The methodological part outlines the empirical research steps, data selection 

specifications for the correlation, regression and quantitative analysis.  
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3. DATA DESCRIPTION AND EMPIRICAL FINDINGS 

3.1. Correlation and regression analysis of economic indicators 

Correlation and regression analysis was used to evaluate fundamental indicators and their 

impact on real estate market prices. Before the regression calculations were performed, to identify 

the fundamental indicators influencing residential real estate market prices, linear correlation was 

calculated. In (Appendix 1) correlation coefficients of all three module indicators are shown, where 

the existence of relationship between variables was tested. Variables, which had shown small linear 

correlation were rejected, possibility that they have strong nonlinear relationship was not 

considered. Correlation of similar indicators e.g. interest rates with different periods had similarly 

high correlation with real estate prices, although variables only with the highest correlation among 

them were determined as those having the strongest linear relationship. 

The regression model was used to identify the strength of the effect that chosen fundamental 

indicators have on residential real estate market prices. Secondly, it was used to forecast impacts of 

changes and show how much the real estate market price change when one or more fundamental 

indicators change.  Thirdly, regression analysis was used to predict the trend and future residential 

real estate prices.   

3.1.1. Correlation and regression analysis of lagging indicators  

According to the correlation coefficient table (see Annex 1), sales transactions in Lithuania 

and sales transactions in Vilnius had no fundamental influence on dependent variable as they have 

shown a coefficient of 0.241 and 0.339. Sold amount of new apartment had shown negative 

relationship of only -0.053, where unsold amount of new apartment number had visible relationship 

in all real estate classes and only 0.095 in the middle and 0.494 in luxury apartment classes. All 

financial indicators, such as loan amount, loan interest rate and interbank offered interest rates were 

significantly correlated from 0.630 to 0.902. Since the composition of the indicators and their 

features are the same and relationship with the residential real estate market price is significant only 

household loans and 3 month Euribor were chosen. Rent price among market indicators as predicted 

had significant correlation of 0.788. From the lagging indicators module three fundamental 

indicators: rent price, household loans and 3 months Euribor were chosen and tested for the 
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residential real estate market price changes when each of these indicators is varied, while the other 

are held fixed. The results are summarized in Table 3.   

Table 3. The lagging indicators influence on apartment sales price 

          

The linear equations of the predicted apartment price in different real estate classes predicted 

by the lagging indicators are:  

PP = 1028,69 + 45,47*RP + 0,182*HL + 26,37*E; 

EPP = 415,3 + 105,62*RP + 0,046*HL + 10,68*E; 

MPP = 666,16 + 138,04*RP - 0,026*HL + 71,99*E; 

  LPP = 1794,94 + 96,44*RP + 0,004*HL + 187,72*E; 

Here and further: PP – predicted price of apartments in all classes; 

                             EPP – predicted price in economy apartment class in EUR; 

                     MPP – predicted price in middle apartment class in EUR; 

                             LPP – predicted price in luxury apartment class in EUR; 

                             RP – apartment rent price per sq. m. in EUR; 

                             HL – household loans in million EUR; 

                             E – 3 months Euribor rate. 

        

It is noted that luxury real estate class predicted price is affected less by the rent price change 

than the other two classes and significantly affected by Euribor rate change, where 1 percent of 

Variables 
Coefficient by real estate classes 

All Economy Middle Luxury 

Intercept 1028,69 415,30 666,16 1794,94

Rent prise per 

sq.m. 45,47 105,62 138,04 96,44

Household loans, 

M EUR 0,182 0,046 -0,026 0,004

Euribor 3 26,37 10,68 71,99 187,72

 Adjusted R
2

0,838 0,746 0,787 0,663
Source:  compiled by author, based on data collected from UAB Nt Spekuliantai, The 

Bank of Lithuania, Centre of Registers
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change in the rate adds additional 187,72 EUR to the price. Middle real estate class predicted price 

is decreasing with every additional 1 million EUR household loans, although only by 0,03 EUR. 

From the reasoning stated above and the fact that Euribor rates are affecting household loans 

it is suggested to choose Rent price and Euribor rate as the key lagging indicators.  

The Table 4 below shows the additional amount, which could be possibly added if the 

indicators would reach year 2007 level. Respectfully delta shows the difference between these 

years. 

Table 4. The possible apartment sales price change 

influenced by lagging indicators 

Indexes 
� 2007, 

2015 

Price change in apartment classes, 

EUR 

All Economy Middle Luxury 

Rent price 

per sq. m. 1 56 130 170 119
Household 

loans, M 

EUR 1254 228 58 -32 4

Euribor 3 
4 96 39 263 685

                             Source: compiled by author, based on data collected from UAB Nt 
Spekuliantai, The Bank of Lithuania, Centre of Registers

Rent prices had almost reached 2007 level and it would cause additional 56 EUR in apartment 

prices if these assumptions were right. Middle real estate class would be affected mostly by rent 

price changes, although additional 1254 million EUR of household loans would decrease this class 

prices by 32 EUR. Euribor rate should dramatically increase by 4 percent, and this is an exact 

assumption made by Responsible lending policy changes, this would have a major impact on 

middle and luxury real estate classes. 

Price-to-rent calculations suggest that overall it is better to rent, although in Economic class it 

was always, but in 2010 and 2011, better to buy, as shown in Fig. 5:  
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Fig. 5. Price-to-rent ratio by apartment classes 
Source: compiled by author, based on data collected from UAB Nt Spekuliantai, Centre of Registers

Middle and Luxury class apartment ratios show that these classes with prices of the decade 

were worth renting than buying.  

3.1.2. Correlation and regression analysis of coincident indicators  

Coincident indicators module was tested second and in accordance with the correlation 

coefficient table (Appendix 1) it was noted that there is no significant relationship between 

apartment prices and population in Vilnius, the one noted was between -0.042 and -0.016 in 

separate apartment classes. It may be explained by the slight change in population of Vilnius, which 

maximum change was in 2011, when the population decreased by 1.3 percent and increased by the 

same 1,3 percent in 2013. On the other hand population of Lithuania has strong positive relationship 

of 0.506 with the price change. Another positively and strongly correlated indicator is CPI, which 

has 0.722 relationship with the market prices.  

GDP was the only variable in this module which was negatively and weakly correlated to 

residential real estate market price with 0.218 in overall classes and only -0.147 in economic class. 
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Fig. 6 presents how apartment sales prices and GDP changed in period of 2005 – 2015. It is 

noted that negative correlation was identified, but GDP index was evenly growing during the period 

of 2009 – 2014 and at the same period sales price were not constant and fluctuation was noticed.    

Fig. 6. Trend of apartment sales prices per sq. m. and GDP per capita at current prices 
Source: compiled by author, based on Centre of Registers, Statistics Lithuania

Unemployment and monthly income shows strong negative relationship with the real estate 

market prices. Although monthly income has not strongly correlated with the price in all classes, it 

has significant negative correlation of -0.529 and -0.662 in middle and luxury real estate classes, 

which is shown in Fig. 7 below: 

�

���

����

����

����

����

���� ���� ���� ���	 ���
 ���� ���� ���� ���� ���� �6

����

�
�
�

�
��
�


�
��



�
��
��
�

�

�
�
�

�
�
�

�
��
�

�
�
�
�

����


�&# '�!/$� �! /�'78,89��:�

����! /��&!$"&�&"��-// %"

!/$� '9������:�

�$% &/�2�&# '�!/$� �! /�'78,89

�:�4

�$% &/�2����! /��&!$"&�&"

�-// %"�!/$� '9������:�4



���

�

       Fig. 7. Trend of apartment sales prices per sq. m. and monthly income after taxes 
Source: compiled by author, based on Centre of Registers, Statistics Lithuania

Five coincident indicators were tested with linear regression. Although GDP and real estate 

market price had weak correlation it was chosen for the linear regression test on behalf of being 

considered as one of the most significant indicators in economic analysis and important factor in 

over-indebtedness measurement. The results are summarized in Table 5. 
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Table 5. The coincident indicators influence on apartment sales price  

Variables 
Coefficient by real estate classes 

All Economy Middle Luxury 

Intercept -5125,25 -1730,56 -4551,27 -11309,40

Monthly 

income 2,76 1,52 2,03 3,23

Unemployment, 

Vilnius -0,01 -0,01 -0,02 -0,02

Population, 

Lithuania 0,002 0,001 0,002 0,004

CPI 
0,805 -12,600 -29,920 -49,510

GDP 
-0,010 0,001 0,008 0,025

  Adjusted R
2

0,596 0,426 0,806 0,746
                                           Source: compiled by author, based on data collected from UAB Nt Spekuliantai, 

Centre of Registers

The linear equations of the predicted prices in different real estate classes predicted by the 

coincident indicators are:  

PP = -5125,25 + 2,76*MI - 0,01U + 0,002*PO + 0,805*CPI - 0,01*GDP; 

EPP = -1730,56 + 1,52*MI - 0,01U + 0,001*PO - 12,6*CPI + 0,001*GDP; 

MPP = -4551,27+2,03*MI - 0,02U + 0,002*PO - 29,92*CPI + 0,008*GDP; 

LPP = -11309,4+3,23*MI - 0,02U + 0,004*PO - 49,51*CPI + 0,025*GDP; 

Here: MI – Monthly income in EUR; 

          U – Unemployment in Vilnius; 

          PO – Population in Lithuania; 

          CPI – Consumer price index; 

         GDP – Gross domestic product;  

From the linear equations above it is noted that 100 EUR change in monthly income will 

cause from 152 EUR to 323 EUR change in price per sq. m. in different classes, population 

decrease by 100 000 people would decrease the price by 200 EUR in all apartment classes and 

consumer price index change would have biggest influence on luxury class.  

Unemployment, population and CPI in 2007 were the highest during the observation period, 

although monthly income and GDP reached their highs in 2014-2015. The Table 6 below shows 

that the extremes of these indicators would have a significant influence on luxury real estate class 
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and overall the fall in income and growth in population would have respectfully major impact on 

the price.  

Table 6. The possible apartment sales price change 

influenced by coincident indicators 

Indexes 
� 2007, 

2015 

Price change in apartment classes, 

EUR 

All Economy Middle Luxury

Monthly 

income -188 -518 -285 -381 -606

Unemployment, 

Vilnius -25700 257 257 514 514

Population, 

Lithuania 328721 592 263 592 1315

CPI 
7 5 -82 -194 -322

GDP 
2948 -29,48 2,95 23,58 73,69

                           Source: compiled by author, based on data collected from UAB Nt Spekuliantai, 
Centre of Registers

From the made calculations and indicators comparisons it is suggested to consider monthly 

income, CPI and GDP as the key coincident indicators.  

3.1.3. Correlation and regression analysis of leading indicators  

Third and the most influencing module of leading indicators was tested and, as it was 

predicted building permit index has the biggest effect on overall apartment prices in the market. 

Although when each apartment class was analyzed separately it was noted that apartment prices by 

real estate classes’ dynamics differs from the overall apartment sector (see Annex 1). CCI has 

shown the weakest relationship in overall classes as well. 

During the regression analysis it was noted that only dwelling completed index increase has 

positive relationship with the price in overall market and each real estate class of apartments 

separately. It is noted that building permits have strongest negative relationship with the prices in 

both economy and luxury real estate classes. Useful floor has negative influence on the price in 

overall prices and economy class and positive in middle and luxury classes. The CCI is also 
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showing a significant impact on economy and luxury real estate classes. The results observed in 

linear regression test and discussed above are shown in the Table 7. 

Table 7.  The leading indicators influence on apartment sales price  

Variables 
Coefficient by real estate classes 

All Economy Middle Luxury 

Intercept 1205,39 1053,37 1442,97 2011,44

Building 

permits 0,84 1,80 -0,87 -2,33

Useful floor 

area  -0,07 -0,30 0,80 2,98

Dwellings 

completed 0,04 0,06 0,05 0,04

Construction 

costs 0,20 0,04 0,04 -0,13

CCI 
0,06 6,19 2,23 -10,29

 Adjusted R2
0,548 0,831 0,857 0,698

                       Source: compiled by author, based on data collected from UAB Nt Spekuliantai, 
Centre of Registers

The linear equations of the predicted prices in different real estate classes predicted by the 

leading indicators are:  

PP =1205,39 + 0,84*BP - 0,07UFA + 0,04*DC + 0,2*CC + 0,06*CCI; 

EPP = 1053,37 + 1,8*BP - 0,3UFA + 0,06*DC + 0,04*CC + 6.19*CCI; 

MPP = 1442,97 - 0,87*BP + 0,8UFA + 0,05*DC + 0,04*CC +2,23*CCI; 

LPP = 2011,44 – 2,33*BP +2,98UFA + 0,04*DC +2,23*CC – 10,29*CCI; 

Here: BP – Building permits, units; 

          UFA – Useful floor area, sq. m.; 

          DC – Dwellings completed, units; 

          CC – Construction costs, millions EUR; 

          CCI – Consumer confidence index;  

From the linear equations above it is noted that 100 additional building permits issued will 

cause from 84 EUR to 233 EUR change in price per sq. m. in different classes. A significant impact 

has consumer confidence index, which additional 1 point is causing 10 EUR drop per sq. m. in 

luxury class and 6 EUR increase in economy class.  
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Due to this if the indicators would reach these limits the impact on the price level would be 

enormous. As shown in Table 8, building permits would lower the prices by 418 EUR in luxury real 

estate class and increase economy real estate price by 322 EUR. Useful floor area would lower 

economy class prices and construction costs increase would lower luxury class. The highest ever 

observed consumer confidence index would also have negative influence on the luxury real estate 

prices. 

Table 8. The possible apartment sales price change 

influenced by leading indicators 

Indexes 
� 2007, 

2015 

Price change in apartment classes, 

EUR 

All Economy Middle Luxury 

Building 

permits 179 151 322 -156 -418

Useful floor 

area  602 -44 -178 479 1795

Dwellings 

completed 4000 178 222 207 157

Construction 

costs 1368 267 56 60 -184

CCI 
11 1 68 24 -113

                                  Source: compiled by author, based on data collected from UAB Nt 
Spekuliantai, Centre of Registers

Considering all the calculations made it is suggested to consider building permits, useful floor 

area, dwellings completed, construction costs and CCI the key leading indicators. 

3.2. Quantitative analysis of Responsible lending regulations impact on real estate 

market prices 

Responsible lending policy changes were first time implemented in November, 2011. Their 

main role was to obligate banks to fully assess the ability of borrowers to return loans and prevent 

over-indebtedness. Significant changes were made in the policy, which came into force in 

November, 2015. It was predicted that these changes will have an impact and increase amount of 

loans issued in the period between the announcement and implementation of the policy.  

Exploratory research was conducted and data collected from the bank X branch during the 

period of 9 months – January-September, 2015 (see Annex 2). It is noted that loans issued before 
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the RLR changes came into force could have 40 years maturity. The observed bank X branch issued 

26 loans for the total value of 1,33 million EUR. Average maturity of these loans was 24 years, 

although as it is shown in the Fig. 8, there were 8 loans, which exceeded 30 years maturity.  

Fig. 8. Maturity of issued loans
Source: compiled by author, based on collected data from bank X 

5 of 8 loans, or 20 percent of all loans had high loan-to-value ratio of 80-85percent.  The total 

collateral market value was priced for 1,9 million EUR and loans were issued for the average 1,39 

percent interest rate. Although the majority of all maturity rates were lower than allowed by the 

2015 RLP, the average age of the client, when the loans will be repaid would be 62 years. All the 

loans had a floating interest rate where the periodicity of changing variable component was chosen 

almost equally between 3 and 6 months. The other important data on loans was marital status, since 

married individuals may have a shared ownership and in this case the income of two individuals to 

cover the mortgage may be calculated. The mortgage payment is calculating taking into account all 

necessary expenditures, such as supporting a child and paying other credits, if those are present.   

RLP were implemented in Lithuania two times in November 2011 and November 2015. Both 

were reasoned by the recovery of the economy which was followed with recovering real estate 

market and stable growing sales transactions amount, which is showed in the Fig. 9 below. 
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Fig. 9. Dynamics of sales transactions in Vilnius and Lithuania in 2005 - 2015 
Source: compiled by author, based on Centre of registers data 

Although the implementation of RLP in 2011 haven’t caused a significant increase in sales, 

the more drastic changes, as predicted had an impact on sales grow in 2Q 2015, when 6520 sales of 

newly constructed apartments were registered.  

Growing level of sales was caused by the assumptions that predictions of the growing interest 

rate will come true and the newly assed risk will lower the amount of issued loans, what will cause 

the decrease in demand and increase in real estate market prices. Fig. 10 shows the development of 

newly constructed apartment prices in 2014-2015: 

   Fig. 10. Newly constructed apartment price dynamics 2014-2015 
Source: compiled by author, based on Centre of registers data 
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An announcement of new RLR changes was made in June, 2015. The increase in prices was 

noticed in early 2015, although it could be explained as both – constructors knowledge of 

governmental policy changes and seasoning sales.  

Significant part of newly constructed apartments transactions are financed by the banks. Fig. 

11 shows the dynamics of apartment price changes and loans issued during 2005 – 2015: 

Fig. 11. Price and loan dynamics 2005 – 2015 
Source: compiled by author, based on data collected from UAB Nt Spekuliantai, The Bank of Lithuania 

It is noted that starting from 2011 real estate market recovered, prices stabilized and the 

fluctuation was never as dramatic as in 2007-2009. There were some signs of growing loans but 

never as significant as it was noted in 2007-2008. The loan grow was stable until the interest rates 

dropped significantly and loans amount started to grow substantially. RLR was announced as a risk 

assessment tool due to the fact that low interest rates may cause over-indebtedness. Although their 
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announcement may have caused loan grow it is more possible that the growing trade is a reaction to 

interest rates, a discussed possible key fundamental price indicator, and not to governmental policy 

change. 

Considering the fact that data of loans issued in September, 2015 and October, 2015 was not 

available during this research was performed and the prices of apartments have not risen yet it is 

proposed that the RLR can be considered as a key indicator, but only in long perspective, when it is 

possible to evaluate all data needed. 

The correlation and regression analysis performed on fundamental indicators and quantitative 

analysis made to evaluate the RLR changes suggests that among all factors tested these are the key 

indicators, which have significant impact on residential real estate prices: rent price, Euribor rate, 

monthly income, GDP, CPI, building permits, useful floor are, dwellings completed and 

construction costs. Considering the origin of these indicators it is noted that rent prices and Euribor 

rate is changing when the economy itself is following the particular trend, which may be considered 

as factors, which are following the real estate price trend and not influencing them. Monthly 

income, GDP and CPI is showing the current economy state and prices of real estate are already 

influenced by these indicators and only leading indicators: building permits, useful floor are, 

dwellings completed and construction costs can significantly determine the future price change in 

real estate market.  

The building permit index, measures the flexibility of supply to demand conditions. In the 

long run, an increase in built permit tends to bring down real estate prices. Building permits do not 

indicate the volume of apartments to be built, where volume of apartments does not state what 

amount of the useful floor will be brought into the market. Due to this useful floor area and 

dwellings completed are considered as key indicators on their own.  

Last but not least are the construction costs which determine the change in predicted prices 

substantially. 
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CONCLUSIONS AND RECOMMENDATIONS 

The residential real estate sales and purchase decision process involves dynamic and uncertain 

elements. Real estate price trends show number of constant and systematic relationship with 

different economic indicators and are influenced by legislative changes. Most economic indicators 

of changing residential real estate demand and supply provide signals for longer term trends. Many 

real estate market participants such as banks, real estate brokers, developers and appraisers, would 

be able to benefit if short term price tendencies could be easily forecasted.  

This paper identifies key indicators, which may be significant in residential real estate price 

forecast. The research was carried out analyzing three groups of economic indicators – lagging, 

coincident and leading. Real estate market trends can be related to available data of demand and 

supply factors. On the demand side all factors are represented by lagging and coincident economic 

indicators, and on the supply side it is represented by leading economic indicators.  

All indicators were chosen after a theoretical analysis of previously performed research. The 

research was conducted using correlation and regression analysis. First, correlation analysis was 

used to investigate and test if there is any relationship between economic indicators and apartment 

prices in Vilnius in the past decade. Second, multiple regressions analysis was applied to test the 

impact of changes of economic indicators on apartment prices. Finally, the mortgage data of bank X 

brunch was evaluated applying new Responsible lending regulations to examine the possible impact 

on individual’s ability to be accepted or rejected as a client to receive a mortgage loan. 

The results show that there is a strong relationship between lagging, coincident and leading 

economic indicators. The regression coefficients show that the decrease in rent price, Euribor rate, 

monthly income, GDP and CPI is representing the current uptrend of residential real estate prices. 

These indicators are proposed to be specified as key indicators of the current trend in residential real 

estate market. The key leading indicators, which tend to change prior to the residential real estate 

market reaction, are: building permits, useful floor area of dwellings for which building permits 

were granted, number of dwellings completed, construction work carried out at current prices and 

consumer confidence indicator. Major part of leading indicators is direct representative of real 

estate market conditions. It is proposed to monitor separately building permits and useful floor area 

of dwellings for which building permits were granted, since the last one has negative influence on 

price development.  

Other findings obtained from exploratory research show that real estate market and residential 

real estate prices are sensitive to legislative changes, even before any actual changes come into 

force. It is predicted that current Responsible lending regulations will have negative impact on 
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abilities to receive a mortgage loan, and, depending on the amount of rejected mortgage loans, may 

be followed by price decrease in residential real estate market. On the other hand, alternative 

solutions like rent-to-owe may become relevant and this may have its own impact on the market 

performance.  

The results obtained during exploratory research study were undertaken with considerable 

limitations. RLR came into force in November, 2015 and there is no data on how many mortgage 

loan applications have been actually declined. Although there was no data confirming the 

predictions made, it was possible to predict only likely rejections.  

The scope of this paper was confined to identify key indicators, which are significant in 

apartment price forecast. The study has limitations, since the analysis was narrowed to apartment 

segment and all the data used for the research was narrowed by Vilnius apartment real estate market 

data.  

Moreover, it is proposed to monitor the amount of the rejected mortgage loans in order to 

evaluate the real impact RLR had on the real estate market. Further detailed research on the reasons 

of these rejections should be done.  

The research performed shows that all economic indicators have a relationship with 

residential real estate prices. However, the major implication of this paper is that only key economic 

indicators should be monitored and used to forecast residential real estate price.  
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ABSTRACT IN LITHUANIAN 

Magistro baigiamajame darbe �vertinti ir identifikuoti pagrindiniai rodikliai, siekiant 

prognozuoti gyvenamojo nekilnojamojo turto kainas.  Pirmajame skyriuje pateikiami mokslinink�

atlikti tyrimai, j� nuomon�s nagrin�jant nekilnojamojo turto rink� �takojan�ius veiksnius ir 

pristatoma Atsakingojo skolinimo nuostat� samprata. Antrajame darbo skyriuje, remiantis �vairi�

autori� poži�riu, trij� grupi� ekonominiai rodikliai – atsiliekantys, sutampantys ir orientuojantys – 

atrenkami tolimesniam tyrimui; pristatoma proceso metodologija vertinant atrinkt� rodikli� bei 

Atsakingojo skolinimo nuostat� pakeitimo �tak� gyvenamojo nekilnojamojo turto rinkos dinamikai. 

Tre�iajame skyriuje pateikiami tyrimo rezultatai ir identifikuojami pagrindiniai rodikliai, 

�takojantys gyvenamojo nekilnojamojo turto kain� prognoz�. Ketvirtajame skyriuje pateikiamos 

darbo išvados ir rekomendacijos tolimesniems tyrimams, siekiant �vertinti pagrindini� rodikli�

efektyvum� gyvenamojo nekilnojamojo turto kain� prognoz�je. 

Pagrindiniai žodžiai: gyvenamoji nekilnojamojo turto rinka, nekilnojamojo turto rinkos rodikliai, 

nekilnojamojo turto kainos prognoz�, Atsakingojo skolinimo nuostatai  
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ABSTRACT IN ENGLISH 

This master thesis identifies and conducts research on the key indicators for the residential 

real estate price forecast.  In the first part of the thesis, previously performed studies are analyzed 

and the concept of Responsible lending regulations is introduced. The second part of the research 

paper deals with the discussion on the three groups of economic indicators, i.e. lagging, coincident 

and leading; with the introduction of the methodology on evaluating the relationship between 

economic indicators and apartment prices; and with the examination of the process of a possible 

impact of Responsible lending regulations changes on residential real estate market dynamics 

assessment. In the third part of this work, research findings are presented and the key indicators are 

identified. In the fourth part, conclusions and recommendations on further research to evaluate the 

efficiency of key indicators’ impact on the residential real estate price forecast are proposed. 

Key words: residential real estate market, real estate price indicators, real estate price forecast, 

Responsible lending regulations. 
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SUMMARY IN LITHUANIAN 

Finans� rink� magistro baigiamojo darbo tema yra aktuali visiems nekilnojamojo turto rinkos 

dalyviams: nekilnojamojo turto pirk�jams ir pardav�jams, bankams, brokeriams, nekilnojamojo 

turto vertintojams ir nekilnojamojo turto rinkos investuotojams. Daugelis mokslinink� savo 

tyrimuose, išnagrin�j� ekonomini� rodikli� ir teis�s akt� pakeitim� poveik� gyvenamojo 

nekilnojamojo turto kain� prognozei, si�lo bendr� išvad�, kad galimyb� prognozuoti kain� pokyt�

gali b�ti esminis veiksnys, �takojantis bendr� finansin� stabilum�. 

Esmin� problema yra pagrindini� rodikli�, kurie turi �rodyt� poveik� gyvenamojo 

nekilnojamojo turto kain� prognozei, identifikavimo stoka. 	vairiuose tyrimuose nagrin�jami 

skirtingi rodikliai, ta�iau j� efektyvumas trumpalaik�je kain� prognoz�je išlieka nežinomas.  

Darbo objektas yra ekonominiai rodikliai ir teisiniai veiksniai. Pagrindinis šio tyrimo tikslas 

yra identifikuoti pagrindinius rodiklius, turin�ius �tak� gyvenamojo nekilnojamojo turto kain�

prognozei. Pagrindiniai tyrimo uždaviniai yra: pateikti teorin� ekonomini� rodikli� ir j� �takos 

nekilnojamojo turto rinkos dinamikai analiz�; pristatyti Atsakingojo skolinimo nuostatus, kaip 

perteklinio �siskolinimo mažinimo priemon�; sukurti tyrimo metodologij� ir pagal j� nustatyti 

ekonomini� rodikli� ir but� kain� priklausomyb�; �vertinti ankstesnio laikotarpio b�sto kredito 

duomenis, taikant naujus Atsakingojo skolinimo nuostatus; identifikuoti pagrindinius rodiklius 

nekilnojamojo turto kain� prognoz�je. 

Magistro baigiamojo darbo metodika: mokslin�s literat�ros ir teisini� dokument� analiz�, 

koreliacin� ir regresin� analiz�. Žvalgomojo tyrimo tikslas – �vertinti Atsakingojo skolinimo 

nuostat� pakeitim� galim� poveik� galimybei gauti b�sto paskol� ir prognozuoti t� pakeitim�

poveik� nekilnojamojo turto rinkos kainoms. Koreliacijos analiz� parod�, kad visi ekonominiai 

rodikliai turi s�saj� su but� kain� poky�iais, priklausomai nuo but� klasi�, ta�iau tik dešimt rodikli�

buvo �vardinti pagrindiniais. Regresijos koeficientas parod�, kad nuomos kaina, EURIBOR, 

m�nesin�s pajamos, vartotoj� pasitik�jimo rodiklis ir BVP atspindi esam� nekilnojamojo turto 

kain� augimo tendencij�. Si�loma šiuos rodiklius laikyti pagrindiniais rodikliais, parodan�iais 

esam� nekilnojamojo turto rinkos pad�t�. Pagrindinai orientuojantys rodikliai, kurie kinta anks�iau 

nei sp�ja sureaguoti nekilnojamojo turto rinka yra: išduoti statybos leidimai, baigt� statyti but�
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naudingasis plotas, baigt� statyti nauj� gyvenam�j� pastat� skai�ius, šalyje atlikti statybos darbai to 

meto kainomis ir Vartotoj� pasitik�jimo rodiklis. 

Magistro baigiamojo darbo pabaigoje pateikiamos išvados ir si�lymai d�l pagrindini� rodikli�

efektyvumo �vertinimo prognozuojant gyvenamojo nekilnojamojo turto kainas.   
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markets master thesis. Supervisor prof. dr. D. Jurevi�ien�. – Vilnius: Mykolas Romeris University 

in cooperation with Middlesex University, 2015 

SUMMARY IN ENGLISH 

The master thesis on financial markets is significant for all real estate market participants: RE 

buyers and sellers, banks, real estate brokers, appraisals and real estate market investors. Many 

researchers investigating economic indicators and the impact of legislation changes on residential 

real estate prices argue that possibility to predict price changes may be the key point in the overall 

financial stability.  

The major problem is the lack of key indicators that have a proven impact on the residential 

real estate price forecast. In different research, different indicators are apprised; however, their 

efficiency to make short-term predictions of price changes remains unknown.   

The object (of this master thesis is economic indicators and legislative factors. The main aim 

of this study is to identify key indicators in the residential real estate price forecast. The main tasks 

of the study are: to analyze theoretical aspects of economic indicators and their influence on real 

estate market dynamics; to overview the concept of Responsible lending regulations as a precaution 

of over-indebtedness; to design the research methodology for assessment of the dependence of 

economic indicators and apartment prices and to accomplish it; to appraise past mortgage credit 

data applying recent Responsible lending regulations changes; to identify the key indicators for 

forecasting future real estate prices.  

The methodology of the master thesis includes scientific literature and legal documents 

analysis, and correlation and regression analysis. Exploratory research was performed with the goal 

to evaluate possible impact of RLR changes on the ability to receive a mortgage and the capacity to 

predict likely influence on real estate market prices. The correlation analysis revealed that all the 

researched indicators have relationship with apartment price changes, depending on apartment 

classes; however, only ten indicators were identified as the main ones. The regression coefficients 

show that the decrease in rent price, Euribor, monthly income, CPI and GDP is representing the 

current uptrend of residential real estate prices. These indicators are proposed to be specified as the 

key indicators of the current trend in residential real estate market. The major leading indicators, 

which tend to change prior to the residential real estate market reaction, are the following: building 
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permits, useful floor area of dwellings for which building permits were granted, number of 

dwellings completed, construction work carried out at current prices and Consumer confidence 

indicator.  

The final part of the master thesis deals with conclusions and suggestions on the key 

indicators in the residential real estate price forecast.
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ANNEX 1  

The correlation matrix of selected factors influencing the residential property prices 

Indicator 
Dwellings classes 

Total Economic Middle Luxury

Building permits, units 0,672 0,817 -0,695 -0,684
Useful floor area of dwellings for which building permits 
were granted, thousand sq. m. -0,717 -0,898 0,922 0,871

Number of dwellings completed, units 0,816 0,726 0,795 0,758

Construction work carried out at current prices, MEUR 0,861 0,861 0,866 -0,788

Consumer confidence indicator in urban area, points 0,226 0,597 0,567 -0,419

Sales transactions of dwellings in Vilnius, units 0,339 0,653 0,675 0,537

Sales transactions of dwellings in Lithuania, units 0,241 0,550 0,684 0,598

Rent price per sq. m. 0,788 0,847 0,835 0,654

Amount of unsold new dwellings, units 0,535 0,612 0,095 0,494

Amount of sold new dwellings, units -0,053 0,263 -0,164 0,235

Monthly income after taxes, EUR 0,168 0,224 0,529 0,662

GDP per capita, at current prices, TEUR -0,218 -0,147 -0,364 -0,364

Unemployment in Vilnius, people -0,655 -0,780 -0,909 -0,818

Population in Lithuania, people 0,506 0,402 0,693 0,832

Population in Vilnius, people -0,071 -0,016 -0,042 -0,180

Consumer price index, percentage 0,722 -0,519 -0,570 -0,589

Interest rate of household loans, percentage 0,838 0,562 0,520 0,587

Household loans, millions EU 0,902 0,765 0,791 0,750

Household housing loans, millions EU 0,813 0,607 0,661 0,756

Interest rate of household housing loans, MEUR 0,880 0,795 0,844 0,782

Interest rate of housing loans fixed <1 year, percentage 0,846 0,655 0,721 0,798

Housing loans fixed <1 year, MEUR 0,741 0,675 0,858 0,812

Interest rate of housing loans fixed >1 year, percentage 0,630 0,345 0,353 0,523

Housing loans fixed >1 year, MEUR 0,854 0,763 0,646 0,581

Euribor 3 months, percentage 0,827 0,670 0,772 0,794

Euribor 6 months, percentage 0,823 0,654 0,749 0,791

Euribor 12 months, percentage 0,815 0,654 0,741 0,789

Libor 3 months, percentage 0,718 0,802 0,934 0,954

Libor 6 months, percentage 0,711 0,785 0,928 0,953

Libor 12 months, percentage 0,688 0,753 0,911 0,948
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