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SUMMARY 

This study applies a Multiple Regression Analysis Model (Log Transformed Data) to investigate 

the impact of the macro and microeconomy on the apartment sale prices in Strovolos, Nicosia, 

Cyprus. Focusing on the period between 2014 and 2018 our results show that for the specific 

period the changes in apartment prices are significantly dependent on property characteristics 

(apartment, block, and neighborhood characteristics), fiscal and monetary environment. 

Specifically, mortgage interest rate, VAT applied on sales transactions, age and construction 

quality of the block, the enclosed area, the area of the covered and uncovered verandas, the 

quarter that the property is located, and the presence of a storage room were found to be 

significantly correlated to the price. 
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2020 is expected to be between 7.6% and 13.5% compared to GDP contraction of 8.5% during 

2012-2014. Moreover, GDP in 2021 is expected to be well below the pre-pandemic expectations 

based on forecasts (PricewaterhouseCoopers Ltd, 2020). 

For the years 2013-2018 real estate sector contributed 12.0% to 13.6% to the GDP, holding a 

prominent position in the Cyprus economy (AXIA Chartered Surveyors, 2020).  Regarding real 

estate market the total transactions in the country reached a record high of 25,811 in 2019, 

showing a significant increase of 5.6% compared to 2018 and 120.4% compared to its lowest 

sales year, 2013 (AXIA Chartered Surveyors, 2020). However, a considerable number of sales, 

was related to release and repossession of collateral properties by banks. On a district level and 

for the period 2012-2019, Nicosia concentrates a 21%, share of all transactions, showing the 

lowest rate of foreign buyers among the districts and being extremely popular among locals, 

mainly home buyers (AXIA Chartered Surveyors, 2020). Residential property transactions for 

the period 2014-2019 account for 47% of all sales on a country level. Most of the transactions 

(68%) refer to apartments with the rest 32% refer to houses. Regarding apartments, the increase 

in transactions was followed by fluctuations in prices from 2014 onwards, with 2019 having the 

highest average selling price (AXIA Chartered Surveyors, 2020). 

The importance of housing market in Cyprus makes it a popular topic of study for the public 

sector, firms operating in the financial market, many other companies involved with the real 

estate market and most of the households. Hopefully, this study can add to the existing literature 

regarding the influence of macroeconomic and microeconomic variables on apartment prices in 

Strovolos, Nicosia the second largest Municipality in Cyprus after Limassol, with a population 

of over 70.000 inhabitants (Strovolos Municipality, 2020)  

The structure of this study is as follows: Section 2 discusses factors that affect house prices. 

Section 3 describes the data collected for the empirical analysis and the methodology employed. 

Section 4 presents the results of the econometric analysis while Section 5 summaries the main 

findings of the study. 
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AN OVERVIEW OF THE LITERATURE  

Macroeconomic Determinants 

The importance of the housing market outlined above in combination with the cyclical nature 

of it turns it to a key topic of study. In many countries, including UK, US, Japan Ireland and 

Spain, residential property markets experienced major cyclical changes in prices and volumes 

(Nneji et al, 2013). These cycles often depend on macro factors such as interest rate and 

economic growth (Nneji et al, 2013), money supply (Lastrapes, 2002), inflation (Beltratti and 

Moranna, 2009), level of unemployment and industrial production (Adams and Fuss, 2010). 

Most of the relevant papers as Savva (2015) states do not take into consideration how the 

macroeconomic variables could influence behavior of housing market depending on which part 

of the cycle the market is. To provide a clear understanding of the dynamics of real estate 

market, Savva (2015) and Nneji et al (2013) among others, investigated the drivers of the 

housing market in different phases. They applied a two and three-regime Markov switching 

model respectively, focusing on specific periods of time, to examine the response of the real 

estate market to economic changes. This methodology enables the authors to identify cycles in 

the housing market and to examine whether monetary policy makers have the tools to turn the 

housing market from a crash to a steady state. 

Particularly, the aim of Nneji et al (2013) was to address the sensitivity of housing market to 

economic changes in boost and crash periods and to identify which factors have the most 

powerful effect in each stage of the housing market cycle. Additionally, they attempt to find 

monetary policy tools to direct the economy away from a crash state towards a steady state, by 

applying probit regression based on the estimated filtered probabilities from the Markov 

switching model. Using data for the period from 1960 to 2011 in US and contrary to the most 

of researchers they implemented a nonlinear model (three - state Markov switching nonlinear 

econometric model) to analyze the relationship between selected key economic factors and the 

changes of house prices. The variables used are inflation, disposable income growth, the short 

rate and the interest rate spread. They identified, through statistical analysis, the existence of 

three different phases, booms, busts, and tranquility. The results of their analysis show that 

changes to the independent variables influence the house prices in the steady and boom states, 

with prices being more sensitive during housing booms. No evidence of connection between 
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the other hand, an increase in the number of foreign workers, interest rate on loans and returns 

of the Cyprus stock exchange are all associated with decrease in house prices with the last two 

having the smaller in size negative effect. 

Apergis and Rezitis (2003) analyzed the short- and long-term effects of macroeconomic 

variables on Greek housing sector for the period from 1981 to 1999. Among relevant studies 

they have implemented an Error Correction Vector Autoregressive Model (ECVAR) which 

considers the full interaction of the housing sector with the rest of the Greek economy. That 

means that this method considers the fact that the macroeconomic variables themselves are 

affected by demand and supply changes. The main purpose of the impulse response functions is 

to describe the response of a variable in reaction to a random shock in other variables. The 

dependent variable used in analysis is the housing price index of new one family houses sold. 

The key economy factors used are the mortgage interest rate, inflation, employment, and money 

supply. The results of the analysis show that the housing prices are affected by shocks in specific 

macroeconomic variables. The most influential determinant is housing loan rate followed by 

consumer prices and employment. While the mortgage rate has a negative effect in house prices 

at the same time housing prices respond positively to inflation.  

The research of Panagiotidis and Printzis (2015) also focused on Greek housing market covering 

the time period 1997-2013. The results of their study show that mortgage loans have the most 

explanatory power on the housing price index. More specifically they examined the long run 

effect of key macroeconomic factors on house prices by employing a two stage Vector Error 

Correction Model (VECM) that allowed them to incorporate exogenous variables as well 

(Interest rates, Money Supply (M1) and the Unemployment rate). Additionally, the use of 

VECM provides the ability to directly estimate the level to which a variable can be brought back 

to equilibrium condition after a shock on other variables and is very useful to estimate the short 

and long run dynamics. After an equilibrium relationship was validated, a dynamic analysis was 

used, showing that the mortgage loans followed by retail trade and consumer price index shocks 

affect the house prices, while there is not a significant response to industrial production shocks. 

In the long run retail trade was found to be the most significant factor. 

The econometric technique (VECM) used by Panagiotidis and Printzis (2015), was also 

employed by Arestis and Gonzalez (2014) to investigate the short- and long-run relationship 

between certain factors and house prices. As explained in the paper this technique allows dealing 
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with the problems of endogeneity and reverse causality in a better way than other econometric 

techniques. Considering the boost period of the residential real estate market in USA that 

preceded its collapse in 2007 and similar episodes observed in a substantial number of developed 

countries around the world at the same period, Arestis and Gonzalez (2014) focused their 

investigation in identifying the main factors that affect house prices in these economies. The 

first stage of their analysis includes basic factors of housing market such as disposable income, 

residential investment, mortgage rate and demographics. It also accounts for monetary and fiscal 

policy by using variables related to credit standards and taxation. At the second part of their 

analysis they tested the validity of their hypothesis by applying their model in a sample of 18 

OECD countries from 1970 to 2011. Their conclusions on long run analysis suggest that real 

disposable income, real residential investment, and demographics are the main determinants of 

housing prices. Moreover, it was found that on a long run basis, fiscal policy, by means of 

taxation over property and income, has stronger influence on housing prices than monetary 

policy. Short run analysis shows that expectations (real housing prices in previous periods 

explain the housing prices in short run), real disposable income and demographics have an 

important role in the formation of prices. 

Cleanthous et al (2017) applied the same analysis method (VECM) to investigate the linkages 

between loans, residential property prices and domestic macroeconomic conditions in Cyprus 

using quarterly data from 2005Q4 to 2016Q4. Specifically, they focused on the variables of 

loans to households for house purchase, Residential Property Price Index (RPPI), the 

unemployment rate, wages and interest rates charged on loans for house purchase. Special 

reference is made by the authors of the paper to the significant growth of credit, property prices 

and construction activity during the period from 2006 to 2008. The main drivers that led to this 

climate according to the writers were the lower foreign exchange risk and the expected 

harmonization of interest rates towards euro area rates following the fixing of Cyprus pound 

against the euro in July 2007. Moreover, the higher interest rates in comparison to other 

European countries let to the inflow of foreign deposits. As a result, credit growth, construction 

activity and property prices increased sharply from 2006 onwards. Overall, the empirical results 

of their analysis show that a link exists between credit, housing prices and the macro-economy. 

More specifically loans and house prices interact and influence each other at a similar 

magnitude. Macroeconomic conditions also influence the variables. A shock in unemployment 

is found to have significant effects on house prices and wages. 
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Savva (2018) outlines that in order to capture the true picture of the linkages between house 

prices and macroeconomic variables for a larger number of countries, it is important to apply an 

economic framework that considers as many countries as possible. Therefore, from data 

perspective he used a sample of 24 European countries, including Cyprus, and regarding 

methodology he applied a dynamic panel estimation approach. This method adapts the dynamic 

nature of most economic relationships since relevant models contain dependent variable with 

one or more lags. From data perspective Savva (2018) used quarterly data that spans from 

2001Q1 to 2015Q4 to study the short run effect of the independent variables (lending rate, 

growth, construction cost, unemployment, stock returns, population and inflation) on housing 

prices. The results of the study suggest that population, economic growth, stock returns and 

inflation have the most significant positive effect on housing prices while at the same time 

housing prices respond negatively to interest rate and unemployment. The relationship between 

construction cost and house prices is also verified. 

Grum and Govekar (2016) investigated the relation between the property prices and 

macroeconomic factors in the capitals of 5 different countries, i.e. Slovenia, Greece, France, 

Poland and Norway, since they were interested in observing their influence in different cultural, 

social and economic environments. In order to determine the relation between the economy 

factors and the housing prices they employed a Multiple Linear Regression Model using data 

for the period from 2003 to June 2012. Their results show that the effect of a variable on housing 

prices differs depending on the capital under study. For the capitals of France, Greece, Poland 

the results have shown that the housing prices are related only to unemployment and their 

respond is negative. For the capital of Norway their findings show that not only unemployment, 

but the current account of the country too is related to the price of residential properties. For the 

capital of Slovenia, the researchers found that the price of residential real estate responds only 

to share index. It should be noted that according to the authors the variables were found to 

influence residential properties prices less than expected. This is attributed to the observed time 

and the length of it, and to speculation and psychological effects (stakeholders in the housing 

market too often have unrealistic, and too optimistic or pessimistic outlook). 
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repeat sales and hedonic hybrid methods) and strengths, weakness and usage of each method 

are presented and evaluated. The main criticisms of the hedonic model according to the analysis 

are omitted variables problem (like state of maintenance, noise, sunlight exposure/orientation, 

the functionality of the layout, degree of damp damage, the quality of the building materials and 

workmanship, and the general ambience) functional form misspecification, data mining and lack 

of transparency and reproducibility and sample selection bias. Overall, the results of the analysis 

indicate that the advantages of the hedonic approach outbalance its disadvantages. Moreover, 

according to the author, the incorporation of geospatial data and non-parametric methods in 

future studies will improve reliability.  

The above issue (assumption of a specific functional form in advance) is addressed by Koster 

et al (2010), in their paper regarding preferences of homeowners for mixed land use in the city 

region of Rotterdam, Netherlands, by using a semiparametric hedonic house price analysis. 

Moreover, their research adds to the literature by categorizing the employment variable in 

various sectors and by examining whether the impact of mixed land use on the prices differs 

over different residential types. The reason the authors used employment sector as a variable in 

their model is mainly because the variety of jobs (number and composition) in each 

neighborhood makes possible the diversification of functions (mixed land use). Furthermore, 

the addition of various employment sectors in the analysis captures the opposite effect of them 

on house prices. Their results show that the presence of manufacturing and wholesale affects 

negatively house prices in contrast with business services, education, healthcare, leisure, and 

retail activities that have a positive impact on them. Another important observation is that when 

household densities are too high, house prices are negatively affected. The results also show that 

the willingness to pay more for diversity is higher among apartment occupiers rather than the 

ones living in detached houses. As for the physical and locational characteristics it was found 

that size of a residential unit, single units, a garage, a garden, a central heating, short distance to 

the city center and low share of ethnic minorities also lead to higher prices. 

Based on hedonic pricing model and building on previous studies of the Istanbul market Keskin 

(2008) examined the residential units price determinants in Istanbul. The dependent variable of 

their statistical analysis is the price of housing unit and in order to explain the house prices they 

incorporated into their model not only structural characteristics but also locational, 

environmental, socioeconomic and neighborhood quality characteristics. As referred in the 
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influence their price and how changes in macroeconomic variables caused the rise of house 

prices during the period from 1988 to 2008 in Cyprus. Their results regarding the effect of 

macroeconomic variables are discussed in previous paragraphs. As for the effect of housing 

characteristics they examined (regression analysis, where (the log of) house prices is the 

dependent variable) the average price per square meter for different types of residential 

properties and they concluded that the square meter of housing for 2 and 3-bedroom apartments 

is more expensive in comparison to 1-bedroom apartment. Whereas the differences in price per 

square meter between detached and semidetached houses were attributed to land value, in the 

case of apartments of different number of bedrooms the variances were explained as a result of 

the additional materials and labor required per square meter in larger apartments. 

Sirmans et al (2006) reviewed several studies that use hedonic pricing models for the 

determination of the residential units prices, in order to investigate whether the regression 

coefficients of the most used characteristics differ depending on location, time period and data 

source. It is generally believed that hedonic pricing model results are unique to the model 

especially across the above moderated variables, so the researchers seek to find whether they 

are more universal or undergo considerable fluctuation as conventionally assumed. To answer 

the above, they used Meta Regression Analysis (MRA). Meta-analysis is a statistical method 

that uses empirical results of existing studies to find the effect and interaction between variables 

and more specifically in this case the relationship between house prices and nine housing 

characteristics (square footage, lot size, age, bedrooms, bathrooms, garage, swimming pool, 

fireplace, and air conditioning). The relevant regression coefficients for these characteristics that 

are produced in hedonic pricing models are studied for variations across a set of moderator 

variables. Particularly they investigated the influence of geographical location, source of data, 

the time period of data and household income on characteristics coefficients. Overall, the results 

of the meta regression analysis suggest that in hedonic pricing models the estimated coefficients 

in a lot of cases are different in terms of size, significance and direction, even for the most 

significant variables but not to the extent that is traditionally believed. 

The regression coefficients of housing characteristics also vary across a specified range of house 

prices. Zietz et al (2008) argued that for hedonic price functions the above issue can be addressed 

thru the implementation of a quantile regression that explains the factors of the dependent 

variable (house price) at any point across the range of its values. In their paper they applied the 
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(2008), even in the cases of reselling and rent of properties, investors lower the level of 

maintenance in order to maximize profit. Moreover, the properties sitting vacant after the 

eviction of the defaulted owners are more likely to be vandalized and attract illegal activities 

(Schuetz et al, 2008, Hartley, 2010, Campell et al, 2011). Further to the instability this causes 

to the neighborhood, the threat of it and the cost to protect the vacant properties makes the 

lenders to liquefy the assets the soonest possible and consequently sell in discount (Campell et 

al, 2011). The third mechanism is by adding to the local supply. Imbalance in the dynamics of 

demand and supply, drives down the prices (Schuetz et al, 2008, Hartley, 2010, Campell et al, 

2011). Finally, the addition of forced sales to comparable data for the estimation of the value of 

nearby properties affects the price levels and the overall negotiation of sale (Schuetz et al, 2008, 

Campell et al, 2011). 

Schuetz et al (2008) by applying a hedonic regression analysis for the city of New York and 

using property and neighborhood characteristics data for the period from 2000 to 2005 quantify 

the above influences. They concluded that surrounding properties to foreclosures are likely to 

be sold in lower prices but only above a critical number of foreclosures in the area and not in a 

linear way. Results also show that the values of residential units in areas that foreclosure will 

occur are lower even before foreclosure filing. This should be considered in empirical studies 

to avoid biased estimations across areas and to take into account reverse interaction phenomena.   

Campell et al (2011) along with the examination of the sale price of houses after foreclosure in 

the state of Massachusetts also investigated their effect on unforced sales on a neighborhood 

level. Their study covers the period from 1987 to the first quarter of 2008 and their results show 

that not only residential units after foreclosure sell at a 28% discount of their value on an average 

but that each foreclosure within a 0.05 mile distance of a house decreases its price about 1%. 

Moreover, they found that for neighborhood with lower housing average price the discount is 

larger. The same applies to the effects of foreclosures on unforced transactions; they are larger 

in low prices neighborhoods.  

Further to the magnitude of the neighborhood effects of foreclosures Hartley (2010) examined 

the nature of them too. They examined the effect of the first (pure maintenance and vacancy) 

and third (adding to local supply) mechanisms, as described above, on the value of single-family 

homes in Chicago from 1998- 2008. The foreclosed properties were also separated into two 

types, single family homes and renter-occupied multifamily buildings, and the way each type of 
















































































