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Abstract  

This thesis develops a cost-benefit analysis of ownership versus renting and 

investigates the net present values of these alternatives within three different 

investment and consumption strategies. In order to investigate interactions among the 

variables and to perform a more detailed analysis, microdata on real estate purchase 

offers and real estate rental offers are used. Due to the size of the real estate market 

and the diversity of property types, we focus our analysis on the real estates located in 

Prague. The thesis’ results indicate that ownership is more profitable than renting 

under the conditions of only one group out of twelve. However, the thesis presents 

values of three key parameters of home ownership costs for which ownership would 

be equally profitable as renting. Finally, we attempt to explain the price-to-rent ratio 

using various apartment characteristics. The OLS regression method uncovers 

negative impact of the ground floor variable and the panel building variable on the 

ratio, resulting in higher relative affordability of buying when compared to renting. 

Number of rooms variable, on the contrary, shows positive impact on the ratio and an 

additional room in an apartment results in lower relative affordability of buying when 

compared to renting. 
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Abstrakt 

Tato práce analyzuje náklady a výnosy vlastnictví versus pronájmu a porovnává čistou 

současnou hodnotu těchto alternativ ve třech různých investičních strategiích. 

Abychom mohli zkoumat vztah mezi proměnnými a provést podrobnější analýzu, 

používáme pro práci mikrodata nabídek koupě nemovitostí a nabídek pronájmu 

nemovitostí. V důsledku velikosti trhu s nemovitostmi a rozmanitosti jejich druhů je 

naše analýza zaměřena výhradně na nemovitosti situované v Praze. Výsledky práce 

ukazují, že na základě těchto hodnot je vlastnictví výnosnější než pronájem za 

podmínek pouze jedné z dvanácti skupin. V práci nicméně představujeme hodnoty tří 

klíčových parametrů cen vlastnictví nemovitosti, z jejichž hlediska by vlastnictví bylo 

stejně výnosné jako pronájem. V závěru se za pomoci různých bytových specifikací 

snažíme vysvětlit poměr ceny k nájmu. Lineární regrese odhalila, že proměnné přízemí 

a panelový dům mají na tento poměr negativní dopad, což při srovnání s pronájmem 

způsobuje, že je koupě relativně dostupnější. Proměnná počet místností však naopak 

na poměr vykazuje dopad pozitivní a místnost navíc v bytě má za následek, že při 

srovnání je relativně dostupnější pronájem. 

Klíčová slova 

ceny bytů, koupě versus pronájem, nemovitosti, vlastnictví nemovitosti, Praha 
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Bachelor Thesis Proposal 

Author Andrea Tláskalová 

Supervisor PhDr. Hana Hejlová 

Proposed topic Home Ownership vs. Renting: Comparison of Costs in the 

Czech Republic 

Research question and motivation 

The aim of the thesis is to investigate what are the specific costs of real estate 

ownership and to compare them to the alternative of living under lease and paying 

a rent. 

The strongest argument for owning a home is that not only is it a kind of 

consumption goods, but also an investment. However, the return on such an 

investment can be very often overestimated when various costs related to it are 

not considered. Additionally, there is no guarantee that the real estate in question 

will appreciate over time as many buyers assume. In any case, the costs and 

benefits of home ownership are not always clear as the housing market depends 

on many factors. In our thesis we will focus on financial factors affecting decision-

making about home buying vs. renting, since the interpretation of personal and 

emotional aspects would be very difficult and complex. Instead, we will consider 

different investment strategies and construct various situations based on the 

intentions of potential investors, i.e. if they want to live in a particular real estate 

for the rest of their lives, or if in the next few years they want to move to another 

property, with the possibility to rent the previous one for the purpose of profit. 

Modelling the costs and benefits for different investment strategies is one of the 

main contributions which will distinguish our thesis from the existing studies 

focusing on this topic. In this context, we will investigate how certain 

characteristics of potential buyers (especially age) or what type of real estate affect 

these strategies. We will mainly concentrate on properties located in Prague since 

there is a deep rental market and the biggest diversity of property types. However, 

we will also compare the results for Prague with those for locations outside the 

capital to draw up possible structural differences between these markets. There 

will be an emphasis on microdata analysis which allows us to investigate 



  

particularised interactions among variables and to perform more detailed analysis. 

This is the second main factor distinguishing our thesis from other studies which 

were working mainly with aggregate data from the Czech Statistical Office, or 

with data from one particular real estate agency. To conclude, there might be an 

experimental regression analysis explaining various values of price-to-rent ratio 

for using different apartment characteristics.  

In the study we would like to answer the following questions: What are the 

advantages and disadvantages of home ownership financed by a mortgage 

compared to renting? What costs and benefits are related to each of these 

alternatives and which of them provides higher net benefits? How these results 

differ for different investment strategies, property size, qualitative characteristics, 

locations within Prague and in the Czech Republic? Under what financial 

conditions does it become advantageous to take a mortgage and buy a property, 

and when is it better to take a lease? 

Contribution 

This thesis can be used by commercial banks, credit unions, and other 

institutions offering mortgages for obtaining information about people’s possible 

preferences, as well as by people who are interested in buying a property and want 

to compare different loan options. Especially, it can help young people with their 

decision-making process of buying a house. In the environment of increasing 

activity on the housing market in the Czech Republic which is accompanied by 

strong advertisement for home purchase from various stakeholders, comparing the 

two options in a comprehensive manner may thus be useful from the financial 

stability perspective. 

Methodology 

Firstly, the two alternatives will be compared using aggregate price data for 

different locations and buyers’ age, determining the investment horizon of a 

purchase. 

Secondly, microdata for asking prices of purchasing and renting a home will 

be downloaded from the Internet for selected types of housing (differing in size 

and number of rooms) of comparable characteristics (in terms of locations and 

quality). Depending on the type of housing, different consumption and investment 



  

plans will be assumed for the rest of the buyer ś lifetime (living there for the rest 

of their lives, moving to a bigger home and selling the previous property, or 

moving away and keeping the previous one for business). For each of these 

strategies, a cost-benefit analysis will be conducted. The matches of asking prices 

of purchasing and renting similar dwellings may then be used to explain various 

values of price-to-rent ratio in an experimental way at the end of the work. 

a. Pre-survey (literature review) 

b. Data collection from the Czech Statistical Office (aggregate data) and 

websites (microdata) 

c. Interpretation of values of collected data 

d. Definition of different consumption and investment plans related to 

housing  

e. Cost-benefit analysis for various scenarios and other factors 

f. Econometric analysis explaining price-to-rent ratios 

Outline 

1. Introduction 

2. Literature review–housing as a kind of consumption goods and an 

investment asset, costs of home ownership, mortgage loan types 

3. Model of taking out a mortgage for the purpose of buying a real estate  

4. Description of collected data of different consumption and investment 

plans related to housing  

5. Cost-benefit analysis for various scenarios and other factors 

6. Econometric analysis explaining price to rent 

7. Conclusions 
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1 Introduction 

As satisfactory housing conditions represent a very important aspect in 

people’s lives, the topic of home ownership vs. renting and presenting the costs and 

benefits for different investment strategies is worth exploring. One advantage of 

owning a property is that it is not only a kind of consumption goods, but also an 

investment. However, the return on such an investment can be very often 

overestimated when various costs related to it are not considered and there is no 

guarantee that the real estate will appreciate over time as many buyers assume. On the 

contrary, very good reason for living in a rented apartment is a high degree of 

flexibility, allowing tenants to change the property at any point in time. Nevertheless, 

there is no return on the investment for rent payment.  

At the point when it is time for many young people to start living 

independently, they have to make an important decision whether to take a mortgage 

and buy a property or live under a lease and pay a rent. Adult people who want to start 

a family face a similar decision-making process, as well as people who prepare 

themselves for retirement and want to spend the rest of their lives in one place. 

The real estate market in Prague is the biggest one in the Czech Republic 

serving not only to Czech customers from all over the republic but also to foreigners 

living here either permanently or temporarily. Due to this fact and the availability of 

the required data, we will focus our analysis on the real estates situated in Prague. 

The objective of the thesis is to investigate what the specific costs and benefits 

of real estate ownership are and to compare them to the costs and benefits of living on 

lease. The main research questions we would like to answer are: What costs and 

benefits are related to home ownership financed by a mortgage and what to renting? 

Which of these two alternatives provides higher net benefits? How do the results differ 

for different investment strategies, property size or locations within Prague? Under 

what financial conditions does it become advantageous to take a mortgage and buy a 

property and when is it better to take a lease? 

The thesis is structured as follows. Chapter 2 provides the literature review in 

which the methodology used in the study is compared to the methodology used in 

different studies. Chapter 3 includes description of the collected data on individual real 

estate purchase offers and real estate rental offers. The following chapter, Chapter 4, 
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performs a cost-benefit analysis for various scenarios based on the intentions of 

potential investors and investigates how certain characteristics of these investors affect 

the scenarios. After a model of taking out a mortgage for the purpose of buying a real 

estate is created, the results are presented. Chapter 5 covers an econometric analysis 

explaining the price-to-rent ratio and the relationship between the ratio and 

explanatory variables. The final chapter, Chapter 6, provides the conclusion of the 

thesis. 
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2 Literature Review  

Tsharakyan (2008) analyses the relationship between mortgage origination fees 

and housing prices, estimating the housing price regression derived from the demand 

and supply model. To ensure that the estimated variables are stationary, logarithmic 

transformation is applied to all variables that are not defined in terms of percentages, 

and thereafter the data are first differenced. The results of the analysis indicate that 

negative changes in mortgage origination fees have a statistically significant positive 

effect on housing prices. 

The paper by Tabner (2008) focuses on the Gordon Growth Model, which is 

used to determine present value of the same gross yield for six potential housing 

purchasers, differing in the funding method and in the rate of the marginal tax. By 

using this approach, Tabner provides a decision model allowing individual housing 

consumers and housing investors to determine the present value of their consumption 

needs or rental income, respectively, and therefore making the individuals able to 

decide whether to buy or rent. The results recorded substantially higher fundamental 

values of an identical property for fully funded tax paying purchasers than for fully 

funded tax-exempt purchasers, whether they are consumers or investors. When taking 

a mortgage in order to fund a purchase, fundamental values are significantly lower and 

the interest tax shield for an investor with a 50 percent loan-to-value does not even 

compensate for the cost of interest payments. In addition, Tabner (2008) demonstrates 

that on the market with high and unevenly distributed aggregate wealth, wealthy 

consumers and investors have a disproportionate effect on housing market returns. 

This statement is supported by the paper of John Y. Campbell (2006). 

The question of housing preferences and the relationship between societal 

changes and the trend to renting in New Zealand have been analysed in the paper of 

Hargreaves (2002). In his study, Hargreaves examines demographic, socio-economic 

and financial reasons behind the trend to renting and thereafter he develops a financial 

model comparing the economics of owning and renting housing, which is first 

presented in a standard spreadsheet format to provide decision makers with important 

data when considering whether to buy or rent. This model is then extended to 

incorporate risk analysis based on assigning probabilities to different outcomes. Other 

than financial aspects of decision making are considered as well, among them there 
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are lifestyle considerations, security of tenure, pride of ownership or, from the national 

perspective, ensuring the political stability. Hargreaves then explores the most 

important financial variables affecting decision makers and includes these variables to 

the discounted cash flow model, which is used because the discounted cash flow 

approach is the standard methodology when deciding whether to rent or buy. 

According to the outcome of the model presented in the paper, owning an apartment 

is the preferred option if the holding period is longer than 3 years and if the rate of 

property value appreciation is greater than the inflation rate. Otherwise, the duration 

of ownership will need to be longer to make the purchase of an apartment a more 

profitable option. In areas where the property value is constant or even declining, it is 

more reasonable to rent a property, regardless of the holding duration. 

Another paper of Tabner’s (2016) analyses the effect of the net present value 

(NPV) of ownership and renting a property on decision makers. In the beginning, 

Tabner describes how the heterogeneity between households enables an insight into 

the mechanisms by which wealth is distributed among agents on the housing market. 

The author then introduces an algorithm for examining the costs and benefits of both 

ownership and renting, which, due to its flexibility, can be adapted to most individual 

situations and circumstances. The NPV analysis is based on calculating all cash 

inflows representing the benefits of ownership and deducting all cash outflows 

representing the costs of ownership, which in result determines the breakeven discount 

rate (internal rate of return). Like the first study, this one examines the combined roles 

of holding period, inflation, and spread of imputed rent over cost of capital in the 

context of repayment mortgages. According to the analysis’ results, home ownerships 

are likely to be financially beneficial when the holding period is longer than five years 

and providing that there is a modest inflation, real rental growth rates are zero and the 

imputed rental yield is equal to, or slightly less than, the discount rate, reflecting the 

homeowner’s cost of capital. When inflation is zero, home purchases are more 

profitable than renting only at the modest positive spread between the imputed rent 

and the cost of capital, and if the holding period is long enough, while deflation favours 

renting, unless there is a sufficiently high spread of imputed rent over the cost of 

capital. 

In the Czech literature, there are only few papers investigating the question of 

profitability of home ownership vs. renting. One of the studies that is worth mentioning 
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is the one by Suchánek (2008) analysing the prices of rental and ownership housing in 

the Czech Republic. In his diploma thesis, Suchánek discusses the main advantages 

and disadvantages of both approaches and describes the transformation of the housing 

sector since the beginning of the nineties, with the emphasis on the regulation of rental 

prices taking place in the past as well as at the time of writing the paper. The theoretical 

part is followed by analysing the factors affecting regional differentiation of property 

prices and building an appropriate static model. When conducting analysis, Suchánek 

mentions the complexity of valid data collection. Thereafter, he decides to use the data 

from the Czech Statistical Office based on the property tax return although being aware 

of the possibility of distortion caused by the absence of new buildings in the sample as 

they are not subject to real estate transfer tax and by the fact that people tend to show 

lower than the actual transaction price. After he explores the evolution of housing 

prices and the relationship between the property prices and average wages, a regression 

analysis is performed explaining the impact of several factors as criminality, 

unemployment rate, proportion of the working age population, average wage, number 

of companies or regulation of rental prices on the average property price expressed in 

square meters. According to his results, 65 percent of variability in price of the 

property can be explained by the average wage, the average unemployment rate, and 

the number of companies on the market, through which Suchánek confirmed the 

assumption that the property price is affected by factors other than the generally known 

ones as the size of the apartment or the quality of transportation infrastructure. 

When compared to the study of Suchánek’s, the data collected in our thesis are 

processed based on individual characteristics. Detailed information on real estate 

purchase offers and real estate rental offers give us the opportunity not only to analyse 

the costs associated with living in a particular property, but also to compare the costs 

and benefits of buying a property to costs and benefits of renting a property of similar 

characteristics. Moreover, we develop three investment strategies based on the 

investor’s requirements and needs and we perform cost-benefit analysis individually 

for each strategy.  
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3 Data 

The cost-benefit analysis for different investment strategies is based on two 

datasets, one consisting of real estate purchase offers and the other one consisting of 

real estate rental offers. This fact enables us to create matches of asking prices of 

purchasing and renting dwellings of comparable characteristics in terms of size, 

quality, and location. Data on both the purchase prices and the rental prices are 

obtained from website www.sreality.cz, real estate server with the most views in the 

Czech Republic which provides real estate offers directly from real estate owners as 

well as from real estate agencies. The database is updated daily and imposition of a 

charge on the published offers along with website content monitoring reduces the risk 

of having two identical offers in one dataset. 

The data on the purchase and rental offer prices were collected from website 

www.sreality.cz using programming language Python. Since the website does not 

provide their data in appropriate format such as csv, web scraping, a technique of 

extracting data from a certain website and presenting collected information in 

preferred format is proved to be the most convenient method of data collection. 

Firstly, both purchase offers and rental offers with desired characteristics were 

identified using filtering mechanism provided by website www.sreality.cz. These 

characteristics require the location of the apartment to be in Prague and the property 

status to be different from under construction, developer projects or apartments ready 

to be demolished, as the purpose of this thesis is to compare prices of already existing 

apartments that are currently ready to be moved in. 

After that, obtained URL from www.sreality.cz server was requested, first for 

the purchase offers and thereafter for the rental offers, which activated the process. 

The program then automatically navigated the site and extracted the data according to 

the previously built sitemap, namely the price, number of rooms, address, construction, 

property status, size in square meters and floor of the apartment. 

The two initial datasets contained 4,893 observations on real estate purchase 

offers and 3,219 observations on real estate rental offers in Prague at the date of 

4.3.2017. However, some of the offers did not meet the requirements as they did not 

include all the necessary details, some of them provided information about price only 

at agency and some of them with no or only general information about the apartment 
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location. These offers were not suitable for the analysis and for that reason they were 

removed. After eliminating undesirable offers, the final dataset containing real estate 

purchase offers includes 4,592 observations and final dataset containing real estate 

rental offers includes 3,168 observations. 

3.1 Description of Variables 

In the two final datasets comprising of real estate purchase offers and real estate 

rental offers, the following variables were observed: 

Price Variable price is the primary object of our interest since it figures the 

dependent variable in our analysis. At the same time, it is the only variable which 

stands for a different value in each of the dataset. In case of real estate purchase offers 

the price represents the cost of owning an apartment for a lifetime. On the contrary, in 

case of real estate rental offers the price stands for the cost of staying in an apartment 

for only one month. 

Size Another variable included in the analysis indicates size of an apartment, 

expressed in the square meters of usable floor space, which does not involve a balcony, 

a terrace, a cellar, a garage nor a parking spot. 

Number of rooms Variable number of rooms is a count variable which 

determines total number of habitable rooms in an apartment. Habitable rooms are 

spaces, where people eat, sleep, cook and where they live. It does not include 

bathrooms, toilet rooms, closets, hallways, utility and storage rooms, and partially 

divided rooms which are not completely separated by walls from other rooms. As 

already mentioned, bathrooms are not involved in the total number of bedrooms, which 

is in contrast with previous variable size. 

Floor One of the variables used in the analysis identifies floor on which an 

apartment is located, taking value 0 if the apartment is on the ground floor. 

Property status A set of apartment condition dummy variables indicates a 

property’s status. Variable New homes takes value 1 if an apartment is newly built, 

otherwise it takes value 0. Variables In very good condition, In good condition and In 

poor condition takes value 1 if an apartment is in a very good, good or poor condition, 

respectively, otherwise it takes value 0. Renovated takes value 1 if an apartment is after 

renovation, otherwise it takes value 0. And finally, variable For renovation takes value 
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1 if an apartment is before renovation, otherwise it takes value 0. For each offer in the 

dataset it holds that exactly one of the variables mentioned above takes value 1, all 

other variables take value 0. 

Construction Another set of building characteristics dummy variables 

determines the construction of an apartment house. Variable Brick takes value 1 if an 

apartment building is made of bricks, Panel takes value 1 if an apartment is situated in 

a panel building. Skeleton, Wooden, Stone and Mixed are dummy variables which each 

takes value 1 if the construction of a building is made of a particular material and 0 

otherwise. Exactly one of the variables stated above takes value 1, other variables take 

value 0. 

Distance from city centre Since one of the required variable is distance of an 

apartment from the city centre, all the addresses were converted to geographic 

coordinates or latitudes and longitudes. The process of assigning GPS coordinates to 

addresses is called geocoding and one of the option is using VBA code, which enables 

us to transform large amount of data accurately and without leaving Excel. First, we 

establish the Google Geocoding custom function, which is specific to the workbook 

we create it in and to the data we collected, using VBA code written by Christos 

Samaras. By adding the custom function to our model, three new formulas were 

created in Excel - GetLatitude, GetLongitude and GetCoordinates. To make these 

formulas work properly, it is necessary to have addresses in the correct format and 

order and without diacritical marks. After that, with newly acquired coordinates, we 

are capable to determine two different variables, AirDist denoting the air distance from 

the city centre and GroundDist standing for the ground distance from the city centre.  

When measuring the proximity to the centre of Prague, it is important to define 

what is the area with the highest concentration of business, commerce, politics, and 

entertainment. In Prague, the city centre is represented by postal district Prague 1. Even 

though there are several places fulfilling these conditions, the location of Wenceslas 

Square complies with the requirements in most aspects.  

If the coordinates of the two places are known, then the former of the listed 

variables, AirDist, is easily detectable by using multiple nested Excel functions. The 

latter variable, GroundDist, is more difficult to determine. The most efficient way to 

find the values of this variable is with VBA, using the Google Maps API. Inserting the 

code with Google Maps Distance Matrix API request to the module in VBA brings 
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one new formula into being, namely GetDistance, by means of which we are capable 

to determine the ground distance from the city centre according to the coordinates of 

a particular apartment and of Wenceslas Square. 

Since the air distance is the straight-line distance and the ground distance is the 

distance by road, we expect the first of these measures to be equal to, or lower than, 

the second measure for all the offers, both purchase and rent, in the sample. According 

to this assumption, the average value of air distance should not be the same as the 

average value of ground distance. 

We realize that there are other factors affecting the price of real estates than 

those listed above. However, when performing an analysis, we are limited by the 

available data. When inserting a real estate offer, whether purchase or rental, on the 

website, information on the equipment of building and apartment is not compulsory. 

Although, some of the offers published on website www.sreality.cz include 

information on the presence of an elevator, a garage, or a balcony, many of them do 

not. As almost 90 percent of the offers did not have the necessary information at the 

time of the collection, we are not able to properly estimate the impact of these factors 

on purchase and rental prices. 

3.2 Data Description 

After the description of the variables used in the study is provided, we can focus 

on the description of the data. According to the number of observations, the sample 

consists of 59 percent of real estate purchase offers and 41 percent of real estate rental 

offers. The first two tables below, Table 3.1 and Table 3.2, present statistics on non-

dummy variables while the following two tables, Table 3.3 and Table 3.4, provide data 

on dummy variables. All the non-dummy variables are numeric variables, where the 

price is given in thousands of Czech crowns, the size is given in square meters and 

both, the air distance, and the ground distance, are given in metres. 

When looking at the summary statistics of the real estate purchase offers data 

in the Table 3.1, it may be observed that an average apartment with location in Prague 

is worth more than 6.5 million CZK, with 77 square meters of floor area. By including 

expensive luxury apartments as well as distant apartments in poor condition, the 

maximum price of the property reaches 122 million CZK, while the minimum price is 

only 457,000 CZK. The mean value of variable determining the number of rooms is 3, 
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representing the 3+kk and 2+1 apartments and the floor on which the apartment is 

located in the range of 0 to 36, with an average value of 4. Another important facts 

worth mentioning are the mean air distance and mean ground distance from the city 

centre, with values of 5,503 m and 8,339 m, respectively. Therefore, the average value 

of air distance is significantly smaller than the average value of ground distance, 

resulting in the average difference of 2,836 m, which complies with our expectation.  

Table 3.1: Summary statistics: Real estate purchase offers 

The data on real estate rental offers are summarized in Table 3.2. According to 

them, the rent of the average apartment with location in Prague is 31,000 CZK while 

its size in square meters is 83. As well as with the purchase offers, even here the mean 

value of number of rooms is 3, representing the 3+kk and 2+1 apartments and the 

average floor of the apartment is 4, only this time with a maximum value of 21. When 

looking at the mean air distance and mean ground distance from the city centre, with 

value of 3,580 m and 5,880 m, respectively, the difference of 2,300 m between these 

two distances may be observed. Furthermore, when comparing these data with the data 

of real estate purchase offers, the mean distance of apartments for rent is noticeably 

smaller than the mean distance of apartments for sale. The difference may be caused 

by high profits from renting out a property in the near distance from the centre. As a 

result, people who own an apartment in the close city centre prefer to rent it out rather 

than sell it and thus lose regular income. Moreover, new apartments for sale are in 

most cases built in more distant areas and in the suburbs of Prague because of the lack 

of space in the areas close to the centre.  
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Table 3.2: Summary statistics: Real estate rental offers 

Table 3.3 and Table 3.4 summarize all dummy variables. When comparing the 

data on purchase offers and rental offers, it may be noticed that most of the apartments 

offered in both, real estate market and real estate rental market, with the location in 

Prague is made of bricks. According to the data of the apartments offered for sale, 60.5 

percent are brick, 19.4 percent are situated in panel buildings and the construction of 

13.1 percent is mixed. Compared to the offers for rent, even a larger proportion of the 

apartments are made of bricks, specifically 81 percent, while construction of 7.6 

percent is mixed, and 7.3 percent are sited in panel buildings. Another dummy variable 

describes the status of the property, indicating the condition of the apartment. Most of 

the real estates currently offered for sales are new homes, as a result of the real estate 

market expansion. In numbers, 37.5 percent of the apartments are newly built, 33.2 

percent are in a very good condition and 15.7 percent are renovated. By contrast, 

almost half of the apartments offered for sale are in very good condition, specifically 

48.8 percent, 21.0 percent are renovated and only 18.9 percent are newly built. 

To analyse the profitability of ownership versus renting, offers must be divided 

into matching pairs. Matching pairs are pairs of offers, always containing one purchase 

offer and one rental offer, with the values of examined variables as similar as possible. 

To achieve high level of similarity between offers, we first select those that meet 

requirements set by a particular group. Afterwards, offers are divided into subgroups 

depending on the number of rooms and on the type of the construction. Finally, the 

purchase offer is matched with the rental offer if the size in square meters and the air 

distance from the city centre are in the same range. Since the apartments on higher 

floors are in most cases more expensive than those on the ground floor, we match the 

pairs separately for apartments situated on the ground floor and for apartments situated 

on all the other floors. The dataset containing matching pairs includes 2,471 

observations, distributed into four subdatasets. 
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Table 3.3: Summary statistics: Real estate purchase offers, dummy variables 

Table 3.4: Summary statistics: Real estate rental offers, dummy variables 
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4 Cost-Benefit Analysis for Different Investment Strategies 

Costs and benefits of home ownership are not always clear as the housing 

market depends on many factors. Performing a cost-benefit analysis (CBA) will 

provide us with valuable information on decision-making about home buying vs. 

renting. In our thesis we will focus on financial factors affecting the decision-making 

since the interpretation of personal and emotional aspects would be very difficult and 

complex. At first, it is important to define costs and benefits of both home buying and 

home renting. Afterwards, we consider possible consumption and investment 

strategies, and analyse costs and benefits connected with the them. For each strategy, 

we calculate its net present value and compare it to the net present value of an 

alternative strategy in form of a lifetime renting. The difference is the profitability 

(positive or negative) of the potential strategy. Finally, we investigate marginal values 

of selected variables, including mortgage interest rate, maintenance cost and length of 

the period for which the individual strategies are better than the alternatives of the 

lifetime renting (i.e. for which the NPV is higher than the NPV of the alternative). This 

might give us an insight into the conditions under which each of the strategy will be 

profitable. 

4.1 Costs and Benefits 

In the following part of this chapter, the description of costs and benefits of 

both home ownership and renting is presented. When considering home ownership, 

we assume that buyer does not have a sufficient capital and takes out a mortgage. The 

list of characteristics is divided into three groups as costs can be differentiated 

according to the number of repetitions to one-time costs and recurring costs. Since the 

number of financial benefits is significantly lower, there is no need to divide them into 

groups. 

4.1.1 Costs and Benefits of Home Ownership 

One-time costs 

Ownership of a home involves numerous costs that arise once or more times at 

irregular intervals. Some of these costs are predictable, some of them are unexpected 

and are only recognized when they occur. Due to the assumption of taking out a 
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mortgage, some of the costs, both one-time and recurring, are associated with 

mortgage. 

From the owner perspective, we can enumerate following one-time costs: 

Down payment 

When taking a mortgage to buy a property, one of the very important one-time costs 

is down payment. It represents the money paid in advance of the purchase of a 

property, expressed as percentage of the home’s purchase price. The reason for the 

down payment is the security provided for the lender of the mortgage loan on the top 

of the collateral of the loan whose value may vary in time. Currently, the minimum 

rate of down-payment is widely required by national macroprudential authorities in 

EU countries and worldwide. 

Mortgage-related fees 

Apart from the principal, interest and down payment, there are other costs related to 

taking a mortgage, such as the application fee, the mortgage account fee, and the home-

appraisal fee. The last stated charge is used for a professional estimate of a property’s 

value, which assures mortgage lenders that the offer price matches the actual value of 

the home. 

Other closing costs 

When legally transferring ownership of a house, not only mortgage-related fees arise. 

Another important fee is a transfer tax, in the Czech Republic known as real estate 

transfer tax, which is calculated as a set percentage of the value of the transferred 

property and is paid solely by a buyer. Moreover, the buyer is also responsible for 

property registration fee, legal fee, and the agent’s commission, which is in some cases 

split between buyer and seller. 

Repairs 

The owner of the house is responsible for all the repair costs that are not covered by 

the insurance. When renting a home, these costs are generally included as part of the 

monthly rent and the landlord is responsible for repairing any damage. 

Recurring costs 

When buying a home, some of the costs arise at recurrent intervals. Generally, 

these costs are predictable, and owner of the property is well acquainted with them 

already before the purchase. 
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From an owner’s perspective, we can list the following recurring costs: 

Principal 

Principal is the amount of a mortgage payment that is paid back every month over the 

term of the loan. The amount of the principal reduces the unpaid balance of the 

mortgage, in contrast to the interest. 

Interest 

Mortgage interest is the interest charged on a loan used to purchase a property and is 

paid in addition to the principal. It represents a compensation a borrower pays to a 

lender for using their money. In the first years of a mortgage, the largest portion of the 

monthly payment goes toward paying the interest and only small part is applying to 

the principal. In the course of time, as the end of amortization period is approaching, 

a larger portion of the monthly payment is paid to the principal and smaller amount is 

applying to the interest. As there is positive correlation between mortgage interest rate 

and a perceived risk of a borrower, the higher the risk that the borrower is to default 

on a mortgage, the higher the mortgage interest rate. 

Real estate taxes 

Each city or county sets its real estate tax, and its purpose is to raise operating revenue 

for coverage of municipal services as sewage, trash pick-up, playgrounds, local 

schools, and other critical services. Tax rates vary depending on the location and on 

the kind of real estate, and often change from year to year. In the Czech Republic, the 

real estate tax is paid either in full extent in one instalment or in two instalments, 

provided that the amount of the tax liability of a taxpayer exceeds a particular amount. 

Insurance 

When owning a home, another recurring cost is related to property insurance. This 

type of insurance protects the property and its contents from damages incurred by fire, 

lightning, theft, vandalism, or natural disasters. Rates of property insurance vary 

depending on different factors including value, condition, age, and location of the 

property as well as credit and claims history of the borrower. If the property is situated 

within the flood or earthquake zone, the rate of property insurance significantly 

increases. 

Maintenance 

Ownership of a home, whether it is a brand-new house or an older one, includes a 
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variety of maintenance costs that renters do not directly pay, as such costs lie with the 

landlord. 

Another cost which comes in recurrent intervals is the cost of utilities. The 

owner of the house is responsible for paying all utilities and local services on their 

property, including water, gas, electricity, trash removal, or cable and internet access. 

However, these costs are paid by renters as well, as in the Czech Republic utilities are 

generally not included as a set fee as a part of the rent and they are paid separately. 

Benefits 

There are many advantages of home ownership, both emotional and financial. 

Because of the fact, that the interpretation of emotional and personal aspects is very 

complex, we focus solely on the financial benefits of owning a home. 

From an owner’s perspective, we can list the following benefits: 

Home mortgage interest deduction 

When taking a mortgage loan to buy a home, one of the very important financial 

benefits is a mortgage interest deduction enabling homeowners to reduce their taxable 

income by the amount of interest paid on the loan. However, not all countries allow a 

deduction for interest on personal loan. In the Czech Republic, the mortgage interest 

deduction is currently applicable at up to 300,000 CZK per year under the condition 

that an individual uses the mortgage to finance their own or their family member’s 

permanent housing and that at the same time, they are mortgage participants (Income 

Tax Act, 1992).1 In our paper, both of the conditions are satisfied. 

Price appreciation 

Value of houses generally grows over time and this price appreciation represents the 

largest measurable financial benefit of home ownership. Price appreciation contributes 

to the increase of home equity, which is the difference between the market price of a 

house and an owner’s remaining debt to a mortgage lender. Although value of houses 

is not guaranteed to increase over time, the price appreciation is for potential 

homeowners a great incentive to do the move and invest into a property. According to 

the HB Index, which measures the price appreciation in the Czech Republic, the 

                                                 
1 Source: http://aplikace.mvcr.cz/sbirka-zakonu/ 
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housing market experienced constant growth during the years 2013 through 2017 and 

is expected to grow further in the following year.  

Real estate prices are driven by laws of supply and demand. When looking at 

the Figure 4.1, there is a noticeable difference in evolution of the value of house 

depending on the type of a property. Apartment prices show the greatest cyclical 

development out of all the types of real estate prices. 

Figure 4.1: HB Index, January 2010 = 100 

Source: Own construction based on the data from www.hypotecnibanka.cz. 

4.1.2 Costs and Benefits of Renting a Home 

One-time costs 

When renting a home, there are no costs related to the purchase process. 

Therefore, renting involves only few one-time costs which arise generally before or 

shortly after moving into a new home and are in most cases predictable. 

From an owner’s perspective, we can list the following one-time costs: 

Rent security deposit 

A security deposit is a one-time cost that is refundable. Most of the landlords require 

their tenants to pay a deposit before moving in the rented home. In this way, landlords 

insure against damage of the property, delinquent rent, or broken leases. Therefore, in 

case of costly repairs of deductible wear and tear caused by tenants, or in case of 
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tenants leaving the home and owing a rent, landlords can use the deposit to cover 

incurred costs. In the Czech Republic, the amount of the security deposit is generally 

equal to one or two monthly rents and is returned back to the tenants after leaving the 

apartment either in full amount or with possible deductions. 

Broker’s fee 

When looking for an apartment to rent, it is effective to use services of real estate 

agencies, which provide tenants with a description of all available properties on the 

market, accompany them to view the selected properties and ensure that the contract 

is written justly and according to the current jurisdiction. In the Czech Republic, the 

standard fee charged by real estate agencies for mediation of accommodation is one to 

two monthly rents, and such an amount is disposable. 

Recurring costs 

Because of the absence of the purchase process, only few costs arise at 

recurrent intervals when renting a home. These expenses are generally predictable and 

charged every month for the rest of tenant’s renting in comparison with home 

ownership. 

From an owner’s perspective, there are the following recurring costs: 

Monthly rent 

Rent is generally due and payable on the first date of each month or on the date listed 

in the lease agreement. In most cases, rent is paid one month in advance. The amount 

of monthly rent varies depending on the size of a house, its location, local market 

conditions, number of occupants, and on the condition of the property, and it can 

increase whenever a new lease is signed. When an agreement to rent a property at a 

certain price is signed by a tenant, the stated price remains valid until the lease expires. 

After that, a landlord can propose an increase of the rent and provided that the tenant 

agrees with the new price, new lease agreement is written and signed by both, the 

landlord and the tenant, which makes it valid. 

Renter’s insurance 

When renting a home, tenants are not covered by a landlord’s insurance policy. 

Therefore, they should purchase a house contents insurance to protect their possessions 

against loss due to theft, fire, flood, or some other natural disaster. Although the 

insurance is not obligatory, it is recommended as it serves as affordable and effective 



 19 

protection of the tenant’s property. The landlord’s property is covered by their own 

insurance. 

In the Czech Republic, another cost arising at recurrent intervals is cost of 

utilities, which is normally not included in monthly rents. Therefore, tenants are 

responsible for most or all utilities (including electricity, gas, water, internet, and 

cable) on the rented property. 

Benefits 

Even though there are many benefits of renting, only few of them are of a 

monetary nature. 

From an owner’s perspective, there are the following benefits: 

Interest earned 

Buying a property and taking a mortgage requires paying regular monthly mortgage 

payments for a certain period of time, in many cases lasting more than twenty years. 

During this period, consumers have limited capital. When renting a home, tenants pay 

a rent regularly every month as well. However, the amount of the monthly rent may 

be lower than the cost of a mortgage payment together with the cost of living in the 

own apartment and under such conditions, consumers may invest the capital they 

would otherwise use toward a down payment and mortgage payments and earn an 

interest on their money. There are many ways to invest, from very risky to relatively 

safe strategies. Depending on consumers’ risk preferences, they can choose between a 

saving account with low but certain return, and bonds and funds with higher and less 

certain return. 

However, due to the lack of evidence about consumers’ risk preferences and 

because mortgage-related costs need not necessarily exceed the rental costs, we will 

not include the interest earned into the analysis. 

4.2 Model 

The net present value method evaluates a capital project by subtracting the 

present value of cash outflows, representing the total costs and expenditures, from the 

present value of cash inflows, representing the total benefits, over a period of time. 

Let’s assume that individuals make the first decision whether to buy or rent at the age 

of 26, since at this age young adults lose most of the student discounts and benefits 
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they had as students, including free health insurance or discounted student fare. 

Additionally, according to the publication issued by Eurostat, the statistical office of 

the European Union, and the Czech Statistical Office, in 2016 women in the Czech 

Republic moved out of their parents’ house at the age of 24.9 on average while men 

stayed in their parents’ house until the age of 27.7 on average (CZSO, Eurostat, 2017).2 

This fact supports our previous premise. Another assumption we need to make is used 

to determine the length of life spent in a particular place, whether in the own apartment 

or in the rental one. According to the data from Czech Statistical Office, the average 

life expectancy at birth in 2016 was 82.1 years for women and 76.2 years for men. 

Therefore, we set the age of 79 years as the upper bound of summation used in the 

formula for calculating net present value and get the following function 

The components forming the equation are 

If the strategy includes moving to a different apartment during the observed 

lifetime, we need to include the change of the residence into the formula for NPV 

which will then take the following form 

                                                 
2 Source: https://www.czso.cz/csu/czso/zivot-zen-a-muzu-v-evrope 
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When determining the age at which people move to new, larger apartments, the 

average age of parents at the time when they first have children should be explored. 

The data regarding fertility always include information on the age of mother, however 

the age of father is unknown in many cases. Because of the absence of valid data, the 

average age of men when they first have children is very difficult to determine. The 

only information on the average age of both parents in the Czech Republic provided 

by the Czech Statistical Office is from South Moravian Region, however, these data 

relate to all births and not only the first ones. The data on the average age of mothers 

are publicly available, capturing the rates in individual regions in the years 2001 to 

2015. Therefore, the data on Prague can be compared to the data on South Moravian 

Region. As we can see in Figure 4.2, the difference between the two rates has been 

constant throughout the whole observation period with the average value of 1.4 years 

(CZSO, 2016).3 Now, according to the data from the Czech Statistical Office from 

South Moravian Region measured in 2015, the difference between the average age of 

mother at first birth, which is 29.2 years, and the average age of mother at birth is 1.7. 

The difference can be applied to the average age of father when he has children, 

observed in 2015 in the same area, to obtain the average age of father when he first 

has children of 32.5 years (CZSO, 2017).4 Then, the average difference of 1.4 years 

deduced from Figure 5.2 can be added to the average age of mother and the average 

age of father when they first have children. Through this process we find out that, 

observed in Prague in 2015, the average age of both parents at the time they first have 

children reaches 32.3 years. And let’s finally assume that people move to new, larger 

apartments a year before the birth of their first children which, rounded to the nearest 

whole number, results in the average age of 31 years. 

                                                 
3 Source: https://www.czso.cz/csu/czso/porodnost-a-plodnost-2011-2015 
4 Source: https://www.czso.cz/csu/xb/vek-rodicu-v-jihomoravskem-kraji-2016 
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Figure 4.2: Average age of mother at birth  

Source: Own construction based on the data from the Czech Statistical Office. 
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greatly. To determine the price of furnishing, we will assume that the rental properties 
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percentages is the assumption that higher price of the property typically means a larger 

apartment and more rooms to equip. Prices of furniture vary greatly depending on 

brands and quality and may reach up to several tens of percent of the purchase price. 

Setting the cost at the lower bound of price range seems as the best way to avoid large 

deviations in the calculations. It is important to realize that the variable is not the 

primary determinant in the paper and not let it affect the outcome in a negative way. 

Cost of renting out a property Keeping a property and renting it out rather 

than selling it is worth considering, particularly due to an additional income and a 

possibility of moving into the property at any time in the future. However, when 

deciding whether to keep or sell a property, not only benefits but costs as well should 

be considered. Two types of expenses can be defined, direct and indirect, according to 

the payment method. Direct expenses are those directly connected to a particular 

property and include repairs, maintenance, insurance, legal fees, or advertising costs. 

On the contrary, out of the indirect payments, which arise as a result of being in 

business, tax and bookkeeping expenses should be mentioned. Moreover, there is 

always a risk of having a non-paying tenant or not having any tenant at all, resulting 

in a negative income. Regarding the expenses and the risk, we set the cost of renting 

out at 40 percent of rental price. 

Discount rate Some of the model inputs are relatively difficult to be set 

precisely, including the discount rate. This rate of interest determines the present value 

of a stream of cash flows made in the future and it represents the required return as a 

compensation for the opportunity cost incurred by buying a property and not investing 

the capital in some other project. It is always true that the higher the discount rate, the 

lower the present value. A safe way of adding value to the money is opening a saving 

account which has relatively low interest rate and high liquidity, a riskier way of 

increasing value of capital is investing in bonds or different types of funds where the 

interest rate may be significantly higher, however with a lower certainty of return. We 

realize that high variability in the interest rate of alternative investments caused by 

individual circumstances including risk preferences requires a more complex analysis, 

however, the aim of this study is not to distinguish the strategies according to the 

attitude of individuals to the risk. For the purposes of our work it will be sufficient if 

we determine one value for all consumers and therefore we assume that the discount 

rate has the same value as the mortgage interest rate. 
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Down payment The greatest one-off expenditure when buying a home on a 

mortgage is the initial down payment. Its value is contingent on the financial 

possibilities of the buyer and on the maximum loan-to-value ratio (LTV), which 

determines the amount of borrowed money as a percentage of the property value, 

required by the mortgage provider or regulation. In April 2017, the Czech National 

Bank issued a recommendation to banks not to provide mortgages worth more than 90 

percent of the property value, allowing borrowers to buy a property with only 10 

percent deposit, and not to provide mortgages worth more than 80 percent of the 

property value to more than 15 percent of their customers. Since only a small fraction 

of borrowers achieve the higher rate of LTV we set the loan-to-value ratio at 80 

percent, meaning that buyers need to have 20 percent of the home’s purchase price in 

cash at their disposal. 

Home mortgage interest rate deduction Purchase of a property is not only 

about tax costs but also about tax deductions. A home mortgage interest deduction 

allows taxpayers to reduce the taxable income by the amount of interest paid on the 

mortgage. In the Czech Republic, 15 percent of the interest is deductible with the limit 

at 300,000 CZK per year (Income Tax Act, 1992). However, this amount is not a final 

saving as the taxable income after deductions has to be taxed afterwards, at standard 

15 percent rate. The total amount saved per year is then equal to 2.25 percent of the 

annual interest paid on the mortgage. 

Homeowners insurance The total amount of homeowners insurance is 

determined by several parameters, such as the size of an apartment, its location, the 

floor in which the apartments is situated, the construction of the building or the 

estimated replacement cost of the property. Insurance cost varies only slightly 

depending on these factors, we set one value for all offers in dataset by finding the 

average of prices offered by five homeowners insurance companies5 in the Czech 

Republic with publicly available data. As the values of parameters necessary for 

calculation of the insurance, the median or, in case of non-numerical data, the most 

repeated value of an individual variable in the dataset is used. The average cost of 

homeowners insurance rounded to the nearest hundred is 4,300 CZK and is paid 

annually. 

                                                 
5 The insurance companies are Axa, ČPP, ČSOB, Maxima and Slavia 
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House price growth When setting a value of house price growth, it is 

important to distinguish between different types and between different locations of the 

property. In our analysis, we are interested in the apartments situated in Prague and 

this combination experienced more than a 100 percent price increase between 2000 

and 2015 (CT, 2017).6 According to the data provided by the Czech Statistical Office 

on growth in the purchase offer prices recorded between 2005 and 2017, the average 

annual growth rate in prices of apartments in Prague is 6.07 percent, which rounded to 

the nearest whole number results in 6 percent (CZSO, 2018).7 However, in our analysis 

we consider long-term renting ranging within decades. It is difficult to set one value 

for such a long period based on the data. Other element to take into consideration is 

price arbitrage where pass-through of house prices to prices of rents should apply. If it 

is so, house price growth rate should equal rental growth rate and at the same time 

from buyers’ point of view it is cautious to assume that house prices will not grow 

faster than household incomes in the long term. Although wages experienced average 

growth of 4.9 percent between 2000 and 2017, household income did not (CZSO, 

2018).8 According to the data collected by the Czech Statistical Office over the period 

between 2009 and 2016, the average household income growth reached 2 percent. 

Regarding this fact and the assumption made above, we set house price growth rate at 

2 percent as well. 

Maintenance cost The maintenance expenditure may vary slightly depending 

on the type of a building. However, since the construction of a property is not the 

primary determinant in the analysis, we set one value for all the types of the observed 

buildings. The Czech National Bank in its annual Financial stability report 2016/2017 

set the property maintenance cost at 1.5 percent of the purchase price of a property and 

we will use the same value in our model (CNB FSR, 2017).9 

Mortgage interest rate According to the data of www.hypoindex.cz, the 

average mortgage interest rates in the Czech Republic fell to a historic minimum of 

1.77 percent in November 2016. Over the following months, it has grown steadily until 

today, with only slight fluctuations in July and August 2017. The constant increase in 

                                                 
6 Source: http://www.ceskatelevize.cz/ct24/ekonomika/2193376-ceny-nemovitosti-na-historickych-

maximech-podle-csu-ale-vyvoj-neni-v-ramci-evropy 
7 Source: https://www.czso.cz/csu/czso/ceny_bytu 
8 Source: https://www.czso.cz/csu/czso/pmz_cr 
9 Source: https://www.cnb.cz/en/financial_stability/fs_reports/fsr_2016-2017/index.html 
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the last fourteen months led to the average mortgage interest rate of 2.36 percent in 

February 2018.10 When looking at Figure 4.3, the mortgage interest rate is currently at 

a very low level when compared to the previous years. In order to avoid the 

misinterpretation of the collected data, we will use the average mortgage interest rate 

calculated over the period of one business cycle. The last business cycle, taking place 

from August 2008 when the maximum value of 5.82 percent was measured till 

November 2016 when the minimum value of 1.77 percent was measured, generated 

the average value of 3.61 percent. We will use this measure as set. 

Figure 4.3: Average mortgage interest rate in the Czech Republic  

Source: Own construction based on the data from Fincentrum Hypoindex, 

www.hypoindex.cz 

Mortgage term From a financial perspective, a short-term mortgage is more 

profitable than a long-term one since the shorter term loans are seen as less risky and 

therefore the interest rates are generally lower. As a result, the total mortgage interest 

charged by a bank for lending a capital might be tens of percent less. Nevertheless, a 

short-term mortgage requires very high monthly payments which for most people is 

not affordable. In the Czech Republic, the length of mortgages offered by banks is 

typically in the range of 5 to 40 years, however mortgages with the term longer than 

30 years are provided only under certain circumstances and not by all the banks. 

According to the annual Financial stability report 2016/2017 published by the Czech 

                                                 
10 Source: https://www.hypoindex.cz/hypoindex-vyvoj/ 
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National Bank, maturity of most loans is around 30 years (CNB FSR, 2017).11 

Moreover, under the assumption that the maximum length of a mortgage offered by 

all banks is 30 years, mortgages with term this long have the lowest possible monthly 

payments. For these reasons, we will use the mortgage term of 30 years as set in our 

analysis. 

Purchase-related cost The total cost of acquisition includes not only the 

purchase price of a property but also other smaller expenditures associated with 

ownership transfer. These expenditures are mortgage related charges including a fee 

for evaluation of a loan application, a fee for legal services necessary for preparing and 

processing a purchase agreement or home-appraisal fee. A home appraisal, or the 

estimate of the market value of a property is not always required when buying a home. 

However, when buying a home without sufficient capital and taking a mortgage for 

the purpose of purchasing a property, home appraisal is necessary. The fee may vary 

depending on the complexity of the appraisal process and on the location of the 

property. According to the data of the three largest banks providing a mortgage in the 

Czech Republic12, which are Česká spořitelna, Komerční banka and ČSOB, the 

average cost of the standard home appraisal in February 2018 was 4,100 CZK. The 

other expenditures mentioned, the mortgage related fees and legal fees, are of a similar 

value and therefore it is reasonable to put these costs together and set it as a percentage 

of the purchase price. Tabner (2016) in his study used purchase-related cost of 5 

percent of the purchase price of a property and included components of comparable 

amount into this value, and for that reason we will use the same measure in our model. 

Real estate tax When owning a home, one of the recurrent expenditures is the 

real estate tax which is paid annually. The amount of the tax depends on several factors, 

as the size of a property, its location, and laws of the particular municipality. In contrast 

with the real estate transfer tax, it is not based on the value of transferred property. The 

total value is calculated by multiplying the coefficients of the above-mentioned factors. 

Two of them, the location and laws of municipality, are same for all the properties in 

our sample and by the Czech tax law the value of the base coefficient in Prague is 

currently set at 5 while the value of the local coefficient set by the Municipality of 

                                                 
11 Source: https://www.cnb.cz/en/financial_stability/fs_reports/fsr_2016-2017/index.html 
12 Source: https://www.banky.cz/clanky/hypotecni-trh-v-roce-2018-jak-si-povedou-nejvetsi-banky/ 
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Prague is equal to 1 (Financial Administration, 2017).13 The coefficients of remaining 

factor are different for each of the property and therefore, these values will be 

calculated individually for every group within the strategy based on the median of the 

collected data. 

Rental growth The determinants of a rate of rental value growth, or an 

expected trend of market rental rates over a period of projection, are location factors 

such as proximity of an apartment to an economic centre or college campus as well as 

features and qualities of renters and their willingness to pay for living in particular 

place. In the Czech Republic, the rate varies greatly depending on the region in which 

a property is located and on the number of habitable rooms in an apartment. When 

comparing the average price per square meter over a 1-year period, from April 2017 

to April 2018, the greatest growth has been recognized in Olomouc, specifically 36.7 

percent, followed by Plzeň, Zlín, and Hradec Králové with rates of 13.1 percent, 11.9 

percent, and 10.4 percent, respectively.14 It is apparent from these figures that prices 

of rents are growing throughout the country, not only in certain parts. Moreover, the 

evolution of housing rents varies greatly within Prague as well. While in some districts, 

particularly those farther from the city centre, the rental growth rate has been negative, 

in the areas close to the centre the rate has been always positive with values often over 

10 percent. However, short-term average growth is highly variable depending on the 

current phase of a business cycle, often resulting in rates of extreme values when 

compared to the long-term average growth. Moreover, as mentioned in regard of house 

price growth, we should consider price arbitrage resulting in pass-through of house 

prices to prices of rents. In compliance with the assumption, the rental growth rate 

should be of the same value as house price growth rate, which had been set at 2 percent.  

Renters insurance The renters insurance is a way to protect tenant’s valuables 

and it covers the belongings from theft and damage. Although the insurance is not 

compulsory, it represents relatively low expenditure relative to the payment for rent 

and is recommended when living in Prague. When determining its value, we will 

follow the same procedure as when determining the price of homeowners insurance. 

The variation in the insurance cost is only minor and therefore we set one value for all 

                                                 
13 Source: http://www.financnisprava.cz/cs/dane/dane/dan-z-nemovitych-veci/danove-

priznani/Koeficienty-pro-podani-priznani-k-dani-z-nemovitych-veci-8430 
14 Source: http://realitymix.centrum.cz/statistika-nemovitosti/byty-pronajem-prumerna-cena-pronajmu-

1m2-mesic.html 
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the offers in the dataset by calculating the average of the prices provided by five renters 

insurance companies15 in the Czech Republic with their data publicly available. 

Medians of the collected data are used as necessary inputs, resulting in the annual 

renters insurance of 1,300 CZK, after rounding to the nearest hundred.  

Selling cost When selling a property, the seller must take into account certain 

costs associated with the sale and transfer to the new owner. Although some of the 

extra expenses that might be hidden at first glance are paid by the buyer, as a real estate 

transfer tax, there are costs for which the seller is responsible. These include mortgage 

redemption fee, real agent estate fee, legal fee, and other potential costs as fee for 

transferring utilities or fee for apartment turnover provided by specialized company. 

The gain on the sale of a property is generally taxed at 15 percent income tax rate, 

however this only applies if the original owner has used the property for living 

purposes for less than 2 years, which is not the case of our analysis since we assume 

the length of ownership period to be 5 years (Income Tax Act, 1992).16 Early 

repayment charge is in most cases calculated as a percentage of the amount of 

mortgage and until 2016 the value generally ranged between 5 percent and 10 percent 

in the Czech Republic. However, since the new protection for consumers and new 

regulations have been introduced by Consumer Credit Act in December 2016, banks 

may charge a maximum of 1 percent of the remaining unpaid amount of the mortgage 

at the time of making the payment or a maximum of 50,000 CZK (CNB, 2016).17 

Therefore, because of the relatively low costs of selling a house and high real estate 

purchase prices, we set the selling cost at 2 percent of the expected resale price of a 

property at the end of the evaluation period. 

Transfer tax As of November 2016 a buyer is responsible for paying the full 

amount of the real estate transfer tax (Immovable Property Acquisition Tax Act, 

2016).18 The tax may vary widely depending on the state, county, or municipality in 

which a property is located. In the Czech Republic, the tax is currently at the rate of 4 

percent of the value of the transferred property (Immovable Property Acquisition Tax 

Act, 2016). There is only one exemption from the tax when buying a real estate and 

that is the first acquisition of a new building assuming that the purchase is made within 

                                                 
15 The insurance companies are Axa, ČPP, ČSOB, Maxima and Slavia 
16 Source: http://aplikace.mvcr.cz/sbirka-zakonu/ 
17 Source: https://www.cnb.cz/en/supervision_financial_market/legislation/consumer_protection/ 
18 Source: http://aplikace.mvcr.cz/sbirka-zakonu/ 
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five years of the completion of construction. Despite having the data of properties’ 

conditions, we do not know if buyers become the first owners nor the year of the final 

inspection. Therefore, the tax will be charged on all the purchases with no exception 

at 4 percent of the purchase price of a property. 

4.2.2 Net Present Value 

Using the information from the previous part of this chapter, the factors 

affecting the net present value of a strategy of taking out a mortgage for the purpose 

of buying a real estate can be categorized according to the number of recurrence and 

sorted by the timeline. 

When buying a property, the first considerable expenditure is the total cost of 

the purchase. Since we assume taking out a mortgage, the greatest expense is not the 

whole purchase price of the property but the down payment which we set at 20 percent 

of the home’s purchase price. Other components forming the total cost of the purchase 

are the cost of furnishing set at 5 percent, the purchase-related cost amounting to 5 

percent and the transfer tax at a rate of 4 percent of the purchase price of the property. 

Where �  stands for the total purchase-related cost and �, �, �  and  for 

the value of the down payment, the cost of furnishing, the purchase-related cost, and 

the value of the transfer tax, respectively. All the components of this expenditure are 

one-time costs and are paid in the beginning of the whole purchasing process. 

Another expenditure in the purchasing process is the mortgage payment. The 

equation for calculating the annual mortgage payment is based on the annuity formula 

and to determine its value, the information about the initial mortgage principal, the 

mortgage interest rate and the length of the mortgage is required. The former one, 

denoted by � , is obtained using the following equation 

 � = � + � + � +  (4.7) 

 � = � − � = � × � , (4.8) 
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where LTV stands for the loan-to-value ratio and is set at 80 percent, and �  

stands for the purchase price of the property. The mortgage interest rate, , is 

currently 3.61 percent and the mortgage term or the number of years of the mortgage, 

denoted by , is set at 30 which results in the annual mortgage payment, � �, of 

The formula for the monthly mortgage payment, MMP, is deduced from the 

previous formula by adjustment of the mortgage interest rate. The original rate is the 

annual rate which is easily converted into the monthly rate by dividing the annual value 

by number of months in a year 

To determine the present-day value of the total cost of the mortgage payments 

consisting of a series of future periodic payments over the holding period, the formula 

of present value of an annuity is used. The holding period is in case of strategy of 

buying a property, selling it, and buying a new one smaller than when the first property 

purchased is kept. Therefore, under the assumption that the holding period is smaller 

than the mortgage term, the present value is calculated with an exponent including , 

denoting the number of years of holding the property, while < . Moreover, when 

assuming that the interest rate used to find the present value, or the appropriate nominal 

discount rate, , is the same as the mortgage interest rate, the present value of 

mortgage payments formula, �� �, has the following form 

 � � = � ÷ [ − + −�]. (4.9) 

 � = � ÷ [ − + − �× ]. (4.10) 

 �� � = � × [ − + − × ]. (4.11) 
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For strategies including buying a property and selling it after a certain period 

of time, the total principal paid during the holding period needs to be calculated to 

estimate the resale value of the property. In order to do that, we determine the present 

value of the principal payments over the holding period first. However, before 

calculating the present value of a stream of cash flows made in the future, we need to 

determine the amount of the principal paid for the first period, or �� , namely by 

subtracting the interest from the first monthly mortgage payment. The amount paid for 

the interest on the mortgage in the first period, or �, is determined by multiplying 

the initial mortgage principal by the monthly mortgage interest rate. 

Now, it is important to realize that in the first years, the mortgage payments 

consist primarily of interest payments since the interest is calculated based on the 

amount of principal that is currently owed. In our analysis, people live in the first 

owned property for five years, and during this period only small part of the principal 

is repaid. To calculate the present value of the principal already repaid, a growing 

annuity formula can be used. Under the assumption of -year holding period and when 

using the mortgage interest rate as a growth rate, the discount rate as a rate per period 

and principal payment paid in the first month, or �� , as a first payment, the formula 

for present value of the principal paid, or ����, looks as follows 

However, this method only gives us the desired result when the mortgage 

interest rate and the discount rate are not exactly the same. In our analysis, we assume 

both the values to be 3.61 percent, causing the denominator in the first fraction of 

growing annuity formula to be zero. For that reason, we add to the discount rate a very 

small amount, so small that the difference in the result will be merely a few Czech 

crowns 

 �� = � − � × = � − � (4.12) 

 ���� = ��− × [ − ++
× ]. (4.13) 
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We make the small adjustment only in this formula, resulting in the present 

value of the principal paid equal to 

To finally calculate the total principal paid during the holding period and 

consequently the principal outstanding at the end of the holding period, or ��, future 

value of an annuity formula is used as we want to determine the estimation of the value 

of the property in  years. The principal payment paid in the first month as a periodic 

payment and the mortgage interest rate as a rate per period in the annuity formula are 

then subtracted from the initial mortgage principal, resulting in the outstanding 

principal. 

Now, we have all the necessary values to determine the resale value of the 

property, which is different from the resale price of the property. The resale value, or ��, is a value that the original owner earns back after the property is sold, while the 

resale price, or ��, is a price at which the property is resold to the future owner. Since 

we want to know the value of the house at a chosen date in the future, the future value 

formula is used, with the purchase price of the property, or � , as an initial investment 

and the annual growth rate in prices of the property, denoted by  and set at 2 percent, 

as the rate of return. When selling the property, we need to consider its selling cost, 

denoted by  with a value of 2 percent of the expected resale price of the property, 

 = + × −9. (4.14) 

 ���� = ��− × [ − ++
× ]. (4.15) 

 �� = � − �� × [ + × − ] (4.16) 
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as well as the outstanding mortgage principal, or ��, which after subtracting from 

the future value results in the net future resale value of the property. 

To transform the resale value into the present-day value, since dates of all 

calculated amounts must be consistent in order to make valid comparison between 

them, the present value formula is used, with the discount rate as the rate of return 

The mortgage payment is paid at regular intervals until the full amount of the 

principal and interest is repaid. Expenditures arising repetitively as well, but without 

the possibility of redemption, are the maintenance cost, the insurance and the real 

estate tax, together forming the formula of the annual recurring costs, or . 

The maintenance cost, , is set at 1.5 percent of the purchase price of the 

property, the insurance, �, is set at 4,300 CZK and the real estate tax, , is calculated 

individually for each group within the strategy. The present value of the recurring 

payment over the holding period, PVRP, is calculated using the annuity formula as in 

equation (4), with an exponent including the number of years of holding the property 

as well. 

The only financial benefit of buying a home and taking a mortgage considered 

in our analysis is determined by home mortgage interest rate deduction, or , with a 

 �� = � × ( + ) − − �� = �� − − �� (4.17) 

 �� �� = ��+ . (4.18) 

 = + � +  (4.19) 

 �� = × [ − + − ] (4.20) 
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value of 2.25 percent of the annual mortgage interest. The annual mortgage payment 

can be determined by subtracting the principal paid for the first year from the mortgage 

payment paid for the first year. Since we already calculated the present value of the 

principal paid over the period of  years, we can subtract this amount from the present 

value of the mortgage payments paid over the same period and we get the present value 

of interest on mortgage paid during these years, or �� �. 

Under the assumption that the holding period is less than, or equal to, the 

mortgage term, or ≤ , the present value of home mortgage interest deduction 

earned over the whole mortgage repayment period, or �� � , can then be calculated 

using the �� �. 

For a strategy only considering ownership, all the expenditures have already 

been mentioned. However, in case of strategy including renting as well, the costs 

associated with living in a rented apartment must also be considered. These costs are 

a monthly rent, , calculated individually for each group based on the data of real 

estate rental offers and the renter’s insurance, denoted by � and set at annual value 

of 1,300 CZK. The monthly payment for rent, , then acquires the following form 

The annual payment for rent, � , is deduced by the previous formula, easily 

by multiplying the monthly payment by the number of months in a year, considering 

the fact that people live in their apartments, both rented and owned, throughout the 

whole year. 

 �� � = �� � − ���� (4.21) 

 �� � = �� � ×  (4.22) 

 = + � . (4.23) 
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To determine the present value of payments for rent, �� , a growing annuity 

formula is used, this time with an exponent including the number of years of renting 

the property, denoted by . The annual rental growth rate, � , is set at 2 percent. 

Since we consider a strategy of renting out a property, we need to determine 

present value of rental income as well. This can be done using the growing annuity 

formula, with annual revenues from renting out as first payment and with the number 

of years of renting out a property, , as an exponent. As we set the cost of renting out, 

or , at 40 percent of the rental price, the annual revenues from renting out, or � , 

is calculated as 

The present value of the revenues from renting out, �� , has then the 

following form 

4.3 Investment Strategies and Results 

The three most prevailing investment strategies are now presented and 

compared to the alternative strategy of renting. One very good reason for a lifelong 

renting is a high degree of flexibility for someone who change the location frequently 

because of the job or because of the way of life. Owning a home and selling it often 

would be not only unprofitable but also time consuming. People following this strategy 

 � = ×  (4.24) 

 �� = �− � × [ − ( + �+ )�] (4.25) 

 � = × × − . (4.26) 

 �� = �− � × [ − ( + �+ )�]. (4.27) 
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of this type of construction are not characteristic for only some areas and they are 

found throughout Prague. Therefore, we divide the group of brick buildings into two 

separate groups, one including brick buildings in wider city centres and the other 

including brick buildings in more distant localities. In the centre and in the areas close 

to the centre, the apartments are situated in old and historic buildings. These properties 

may be suitable for someone who wants to live in a place with parquet floors and high 

ceilings and an irreplaceable character, located in areas with established communities, 

parks and shops. However, these apartments are due to the location in historic building 

close to the city centre generally more expensive and they are not affordable for 

everyone. According to the data we collected, 1,071 apartments for sale are situated in 

bricks buildings at a distance of less than or equal to 3,000 m from the city centre and 

1,635 apartments for rent are situated in brick buildings at a distance of less than or 

equal to 3,000 m from the city centre. The average price of the apartments is 9.5 million 

CZK and the average rent is 35 thousand CZK. 

Brick buildings in more distant localities 

Living in the apartments situated in brick buildings located in more distant areas is an 

optimal way of living for someone who cannot afford or does not want to live in the 

city centre, however still wants to live in building made of bricks rather than of panels. 

Brick buildings may be preferred to panel buildings due to higher quality of 

construction materials or better design of buildings made of bricks. When looking at 

the data, 1,708 apartments for sale and 931 apartments for rent are situated in brick 

buildings at a distance greater than 3,000 m from the city centre. The average price of 

these apartments is 6.0 million CZK and the average rent is 21 thousand CZK. 

Panel buildings 

In the Czech Republic, panel buildings were built during the Communist era to provide 

an affordable housing for a large number of people. Currently, these apartment 

buildings are still a symbol of that period and remain in the similar price range. Panel 

buildings were generally constructed in more distant locations, some of them up to 

height of 15 floors or more. Apartments of this type of construction are considered to 

be the cheapest type of housing in the city. In our dataset, 891 apartments for sale and 

232 apartments for rent are situated in panel buildings with the average price of 3.8 

million CZK and the average rent of 14 thousand CZK, respectively. 
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New buildings 

Newly built apartments are most often made of bricks and just like panel buildings, 

they are generally situated farther from the city centre. However, the apartments in 

new buildings are significantly more expensive. These conditions may be attractive 

for someone who wants to live in a brand new property with relatively low 

expenditures on maintenance and repairs and who have funds and the willingness to 

pay more at their disposal. The data shows that out of the apartments for sale, 1,722 

are newly built with the average price of 6.8 million CZK, and out of the apartments 

for rent, 600 are newly built with the average rent of 35 thousand CZK. 

After setting formula for net present value of the strategy, matching pairs of 

the offers, one real estate purchase offer and one real estate rental offer, will be 

compared within each of the group which will give us the answer to the question 

whether or not taking the mortgage and buying a property is more profitable than a 

lifelong renting. The matching pairs are formed according to the procedure described 

in Chapter 3. Then, to find the values of determined parameters at which the net present 

value of a specific group within the strategy is exactly the same as the net present value 

of an alternative group within the strategy of renting, the simulation will be created for 

each particular group. In this way, we will be able to determine the values of individual 

parameters at which the ownership of a property when taking a mortgage is as 

profitable as renting a comparable property. Therefore, assuming that ��  stands for 

the net present value of strategy of ownership and ��� stands for the net present value 

of an alternative strategy of renting, the following relation needs to be satisfied 

The parameters explored in our thesis are the mortgage rate, the maintenance 

cost of owning a property, and the length of the first period. Using the Solver tool in 

Excel we will optimize the values of these parameters and determine the values at 

which the difference between net present values is minimized, holding other variables 

fixed. As we want to avoid the situation in which large positive values cancel out large 

negative values, we will use the total sum of squared differences between NPV of 

ownership and NPV of renting rather than the total sum of differences. 

 �� = ��� . (4.28) 
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the alternative strategy of renting a home, leaving the apartment and renting another 

home for the rest of life, then the relationship between their values or the following 

equation needs to be explained 

To solve the problem, components of each of the net present values need to be 

set, using the equations formulated in the subchapter 4.2.2 Implementing the Model. 

First, we divide the net present value of this strategy into two net present values, where 

the first value includes costs and revenues of the purchase and sale of the first 

apartment, and the second value includes costs and revenues of the purchase of the 

second apartment. This decision results in the following equations 

The costs in the first equation, �� , , are total purchase price, mortgage 

payments paid over the first period, and recurring costs paid over the first period while 

the revenues are mortgage interest deduction earned over the first period and resale 

value at time . In the second equation, �� , , the costs included total purchase price 

at time + , mortgage payments paid over the whole mortgage term, recurring costs 

paid over the second period, while the revenue is only mortgage interest deduction 

earned over the term of the second mortgage. These two equations together form 

equation �� . The net present value of the alternative strategy of lifetime renting, ���, , has the following form 

The formula only consists of costs, which are rent payments over the first 

period, denoted by �� , and rent payments over the second period, denoted by �� . 

 �� ⋛ ���, . (4.29) 

 �� , = � + �� � + �� − �� � − �� �� , (4.30) 

 �� , = ��+ + �� � + �� − �� � . (4.31) 

 ���, = �� + �� . (4.32) 
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Now, when the formulas for the net present value are introduced, we can 

compare the prices of matching pairs within groups and decide, whether it is better to 

buy or rent under defined conditions.  

Table 4.1 summarizes the results obtained. In the first column of values, � 

stands for the fraction of the offers for which the strategy of buying a home, selling it, 

and buying a new one is more profitable than the strategy of renting. In the next three 

columns, ∗, ∗  and ∗stand for maintenance costs, mortgage interest rate and length 

of the first period, respectively, at which the difference between the net present value 

of the strategy of buying and the net present value of the strategy of renting is as little 

as possible. In the following column, �∗ stands for the fraction of the offers for which 

the strategy of ownership is more profitable than the strategy of renting, assuming the 

new conditions. The maintenance costs and the mortgage interest rate are given in 

percentages, the length of the first period is given in years. 

According to Table 4.1, the strategy of buying a home on a mortgage, selling 

it after 5 years, and buying a new home on a mortgage is more profitable than the 

strategy of lifelong renting in less than 50 percent within all four groups of the 

properties described in the beginning of Chapter 4.3 Investment Strategies. The 

greatest difference between the net present values of costs and benefits is noticeable 

in the group of brick buildings in more distant localities where only 30 percent of 

matching pairs generated lower costs on buying than on renting. Similar results are 

observable also in the group of new buildings and group of brick buildings in wider 

city centre with � values of 32 and 35 percent, respectively. Therefore, when 

considering living in an apartment situated in a brick or new building, the strategy of 

lifelong renting should be the optimal solution. When considering living in an 

apartment situated in a panel building, the costs and benefits are of a comparable value. 

More variables would have to be included in order to determine which strategy is more 

profitable. 

Other values in the table are the values of predetermined factors at which the 

difference between the net present values of costs and benefits is the smallest, holding 

other factors fixed, and the fraction of the offers for which ownership is more profitable 

than renting, assuming the new values. The factors allowing to change the value are 

the maintenance cost with the original value of 1.5 percent, the mortgage interest rate 

with the original rate of 3.61 percent, and the length of the first period with the original 
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length set at 5 years. According to the results within all the four groups, to lower the 

difference between the net present values it is necessary to decrease the length of the 

first period to 0. Value of ∗ equal to 0 indicates that in order to increase the 

profitability of ownership it is necessary to live whole life in one place. Moreover, 

within three of the four groups, decreasing the difference between the net present 

values also requires lower value of the mortgage interest rate and lower value of the 

maintenance cost. In the group of panel buildings, the mortgage interest rate may be 

higher by 0.54 percent and the maintenance cost may be higher by 0.25 percent for the 

two alternatives to be equivalent, which may compensate for zero value of ∗. 

Table 4.1: Strategy of buying, selling and buying 

 � ∗ ∗
 

∗ �∗ 

Brick buildings in wider city centres 35% 0.91 2.03 0 74% 

Brick buildings in more distant localities 30% 1.12 2.40 0 67% 

Panel buildings 49% 1.75 4.15 0 58% 

New buildings 32% 0.37 3.07 0 73% 

 

However, since in the strategy we consider changing the location during 

lifetime, we will run the simulation again, only this time with several restrictions on 

the variables observed. We will allow the mortgage interest rate to range between 1.77 

and 5.82 percent, which are the minimum and maximum values measured over the last 

business cycle. Afterwards, we will set the minimum value of the length of the first 

period at 5, and the minimum and maximum value of the maintenance cost at 0.75 and 

1.5 percent, respectively. 

Table 4.2 summarizes results obtained after setting restrictions. The length of 

the period is now 5 years within all the four groups which is the minimum value 

allowed. The value of the mortgage interest rate fell by 0.80 on average and the value 

of the maintenance cost increased within two groups and decreased within two groups. 

However, such small differences in the value of the maintenance cost does not have a 

considerable impact on the net present value. What is worth mentioning is the 
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noticeable increase in �∗ indicating that most of the matching pairs generate lower 

costs on buying than on renting under new conditions.  

It is important to realize that we do not want to determine the values at which 

exactly 50 percent of the matching pairs generate lower costs and 50 percent of the 

matching pairs generate greater costs on buying than on renting. We want to find the 

values at which the total sum of squared differences between NPV of ownership and 

NPV of renting is minimized. In this way, we will avoid the situation in which the 

outliers, or large positive and large negative values, cancel out each other. Under such 

conditions, optimization would not bring any valuable information. 

Table 4.2: Strategy of buying, selling and buying, restricted 

 � ∗ ∗
 

∗ �∗ 

Brick buildings in wider city centres 35% 1.17 1.77 5 59% 

Brick buildings in more distant localities 30% 0.86 1.77 5 67% 

Panel buildings 49% 1.50 3.08 5 58% 

New buildings 32% 0.92 1.84 5 73% 

 

4.3.2 Buying a Home, Keeping It for Business and Buying Another Home 

One of the ways to achieve passive income is through property investing, 

specifically through the strategy of buying a property, keeping it for the purpose of 

renting it out and buying a different property to satisfy housing conditions of the 

owner. However, buying a home at a young age might be more difficult than in later 

years since the purchase of a property requires high capital for which stable income is 

necessary. Nevertheless, the idea of creating passive income or building equity while 

paying down a mortgage is a strong argument for following this strategy. 

The form of the timeline of the strategy described is as follows  
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consists of the same components as the first equation, only they are charged over a 

different period. The costs are the total purchase price at time + , the mortgage 

payments paid over the whole mortgage term, the recurring costs paid over the second 

period, and the revenue is the mortgage interest deduction earned over the term of the 

second mortgage. The costs and revenues in the third equation, �� , , arise from 

keeping an apartment and renting it out. The costs include the recurring costs paid over 

the second period, and the revenues include revenues from renting out over the second 

period. The three equations together constitute equation �� . The net present value 

of the alternative strategy of living in a rented apartment for a whole lifetime, ���, , 

has the same form as ���, , used in the previous strategy 

Even here, the formula only consists of costs, which are the rent payments over 

the first period, denoted by �� , and the rent payments over the second period, 

denoted by �� . 

The formulas for the net present value are set and we can now analyse the 

profitability of the strategy and find the values of predetermined variables at which the 

difference between the net present values of the two strategies is the smallest. 

The optimization with no restrictions on variables generated zero mortgage 

interest rate within three groups and length of the first period equal to zero in the 

remaining group. However, zero mortgage interest rate is not realizable, besides, in the 

strategy we consider changing the location during lifetime. Regarding these facts, the 

results obtained provide no valuable information on the profitability of ownership 

versus renting. Therefore, we will optimize again, with the same restrictions on 

observed variables as in the previous strategy. 

The results are summarized in Table 4.3. According to the values in the first 

column, the strategy of buying a home, keeping it for business and buying another 

home is more profitable than the strategy of lifelong renting in only 20 percent on 

average. When considering the purchase of a property with the intention of keeping it 

and renting it out while buying a different property, the group of panel buildings offers 

the greatest probability out of all the four groups that it will cost less than lifelong 

 ���, = �� + �� . (4.37) 
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renting. However, even here only 24 percent of the matching pairs generated lower 

costs on buying than on renting. Therefore, under the assumptions made in the paper, 

it is significantly more profitable to rent rather than buy. 

Other three columns in the table include values of the observed variables, at 

which the difference between the net present value of costs and benefits of ownership, 

and the net present value of costs and benefits of renting is the smallest. In order to 

decrease the difference between the net present values and at the same time to increase 

the profitability of ownership, it is necessary to reduce the maintenance costs to the 

minimum allowed, reduce the mortgage interest rate to the minimum allowed, and let 

the length of the first period at the minimum allowed. These requirements, same within 

all the four groups, are the result of an excess of costs of ownership over costs of 

renting. As in the previous strategy, here it is also noticeable a significant increase in �∗ from which we can deduce that under new conditions, most of the matching pairs 

generate lower costs on buying than on renting. Within the group of panel buildings, 

the number grew by 55 percent to 79 percent. According to that, when considering the 

strategy of buying, apartments situated in a panel building would be the right choice. 

Table 4.3: Strategy of buying, keeping for business and buying, restricted 

 � ∗ ∗
 

∗ �∗ 

Brick buildings in wider city centres 23% 0.75 1.77 5 52% 

Brick buildings in more distant localities 17% 0.75 1.77 5 53% 

Panel buildings 24% 0.75 1.77 5 79% 

New buildings 14% 0.75 1.77 5 60% 

 

4.3.3 Renting a Home and Subsequent Buying of a Home 

The last strategy explored is the combination of renting and owning a home 

and involves costs and benefits of both the approaches. When compared to the previous 

plan, this strategy does not include later passive income from a real estate investment, 

on the other hand it does not require high capital expenditures in the beginning, which 
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purchase price at time + , the mortgage payments paid over the whole mortgage 

term and the recurring costs paid over the second period, while the only revenue is the 

mortgage interest deduction earned over the term of the second mortgage. The two 

equations comprise the equation �� . Finally, as in the two previous strategies, the 

net present value of the alternative strategy of living only in a rented apartment, ���, , has the following form 

As already stated, the costs included in the equation are rent payments over the 

first period, �� , and rent payments over the second period, �� . 

Since the formulas for the net present values are introduced, we can analyse the 

profitability of the strategy when buying and when renting and find the values of the 

chosen variables at which the difference between these strategies is the smallest. 

When optimizing with no restrictions on the variables, zero mortgage interest 

rate is generated within all the four groups. Such a rate is not realizable and therefore 

results observed do not provide any valuable information on the profitability of 

ownership and renting. For that reason, we will focus on the optimization with 

restrictions on the chosen variables. We will use the same minimum and maximum 

values as in the previous strategies. 

In Table 4.4, the results obtained after setting restrictions are summarized. 

According to the values in the first column, the strategy of renting a home and 

subsequent buying of a home is less profitable than the strategy of lifelong renting 

within the groups of brick buildings and new buildings. On the contrary, the strategy 

of ownership is more profitable than the strategy of renting within the group of panel 

buildings. Assuming the values we set in part 4.2.1 Model Inputs, the only group 

within the strategy that is favourable to ownership is the group of panel buildings 

within the strategy of renting and subsequent buying of a home. For all the other groups 

within all the strategies, lifelong renting is more profitable. 

In the other three columns in the table, the values of predetermined variables 

at which the difference between the net present value of costs and benefits of the 

strategy of renting and subsequent buying and the net present value of costs and 

 ���, = �� + �� . (4.41) 
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benefits of the strategy of only renting is minimized. According to these values, the 

reduction of the difference requires reducing the maintenance costs to the minimum 

allowed and reducing the mortgage interest rate to the minimum allowed within all the 

four groups. However, the length of the first period is significantly greater within all 

the groups with the average value of 21 years, when rounded to the nearest whole 

number. It holds that the longer the first period, the shorter the second period, and we 

assume the total length of both the periods equal to 54 years. Based on this and by 

subtracting the average value of ∗ from the total length, we can compare the 

profitability of buying versus renting when living only in one place. Assuming the 

mortgage interest rate of 1.77 percent and the maintenance cost of 0.75 percent, 

ownership generates costs and benefits of similar value as renting does if the length of 

the period is equal to 33 years. If the period is longer, ownership is more profitable, 

and if the period is shorter, renting is more profitable. When compared to the previous 

strategies, here the optimization results in higher fraction of the offers for which the 

strategy of buying is more profitable than the strategy of renting within only two 

groups. In the remaining groups, the fraction decreased. 

Table 4.4 Strategy of renting and subsequent buying, restricted 

 � ∗ ∗
 

∗ �∗ 

Brick buildings in wider city centres 43% 0.75 1.77 22 39% 

Brick buildings in more distant localities 39% 0.75 1.77 18 47% 

Panel buildings 61% 0.75 1.77 24 46% 

New buildings 43% 0.75 1.77 19 51% 
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5 Explaining Price-to-Rent Ratio 

The price-to-rent ratio is a widely used economic indicator of over and 

undervaluation on the housing market. The ratio provides a comparison between the 

cost of buying and cost of renting in a particular area and serves as a measure of 

affordability of these kinds of housing (CNB FSR, 2017).19 However, the factors 

behind the price-to-rent ratio in the Czech Republic have so far remained unexplained. 

In this chapter we will model the relationships between the price-to-rent ratio and 

several factors that may affect it. To this end, we will use the individual data on 

purchase and rental offers described in Chapter 3. These factors are represented by the 

following set of variables: number of rooms in the apartment, size of the apartment in 

square meters, air distance from the city centre and two dummy variables, one 

indicating whether the apartment is situated on the ground floor and the other one 

specifying the construction of the building, in which the apartment is located. 

To estimate the impact of the main determinants on the price-to-rent ratio, we 

employ the OLS regression. The dataset is composed of observations collected from 

the four datasets formed in the groups in Chapter 4. As each of these groups has 

different criteria and different methods of data selection, 376 duplicate observations 

were detected. In order to avoid misinterpretation of the data, we remove these 

observations. The final dataset contains 2,095 unique observations. 

The price-to-rent ratio is then calculated by dividing the purchase price of the 

property by annual rental price of a property of comparable characteristics, as follows 

where � stands for the purchase price of the property and  stands for the 

monthly rent. The higher the ratio, the more profitable it is to rent the property rather 

than buy it. 

                                                 
19 Source: https://www.cnb.cz/en/financial_stability/fs_reports/fsr_2016-2017/index.html 

 � - -  � = �× , (5.1) 
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Table 5.1 presents statistics on non-dummy variables, while Table 5.2 provides 

data on dummy variables. Non-dummy variables are numeric variables, the size is 

given in square meters and air distance is given in meters. 

When looking at the summary statistics of the data in Table 5.1, it is worth 

mentioning that the mean value of the price-to-rent ratio is 25. The mean value of 

number of rooms is the same as in both the original datasets of real estate purchase 

offers and real estate rental offers. The mean size is 6 meters less than the average of 

mean values in the original datasets and the mean air distance corresponds to the 

approximate average of mean air distances in the original datasets. Based on these 

values, we can conclude that the data on the price-to-rent ratio were collected relatively 

evenly over the original datasets. 

Table 5.1: Summary statistics: Price to rent ratio 

According to the data on dummy variables summarized in Table 5.2, most of 

the apartments are situated in brick buildings, followed by those situated in panel 

buildings. These values are in a similar proportion as the values in the original datasets, 

which supports our statement about even distribution. Data on Ground floor show that 

not even one percent of the observed apartments is situated on the ground floor. This 

is due to the fact that in the original datasets, only 47 apartments, or 1.0 percent, for 

sale, and 28 apartments, or 0.9 percent, for rent, are situated on ground floors and it is 

difficult to form more matching pairs out of such a small sample. Although, we must 

be cautious when interpreting the results. 
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Table 5.2: Summary statistics: Price to rent ratio, dummy variables 

We suspect the variables size and the number of rooms to be highly correlated 

for obvious reasons. Indeed, their correlation is about 0.8. As it might violate model 

assumptions about multicollinearity, we should leave one variable out of the model. 

As we used the number of rooms variable as primary when forming the matching pairs, 

we decided to remove the size variable. Afterward, we ran the OLS regression using 

all the explanatory variables but size. 

According to Table 5.3, the number of rooms variable, the ground floor 

variable and two categories of the construction variable, brick and panel, are 

statistically significant in explaining the price-to-rent ratio. The air distance variable 

and other two categories of the construction variable, mixed and skeleton, are 

insignificant. The intercept, or the constant, is the expected value of the ratio for the 

reference category. To make the interpretation of results easier, we used the largest 

category, which is the category of apartments situated in brick buildings on other than 

the ground floor, as the reference. The mean price-to-rent ratio of such apartments is 

22.15. The mean price-to-rent ratio of the apartments situated in panel buildings on 

other than the ground floor is 18.41, holding other explanatory variables equal to zero. 

The difference of 3.75 suggests that panel buildings provide better conditions for 

potential buyers, compared to brick buildings. The coefficient on ground floor 

indicates that apartments situated on the ground floor generate the price-to-rent ratio 

lower by 8.02 than the same apartments situated on other than the ground floor. 

According to that, the ground floor apartments are significantly better to buy than rent. 

Moreover, holding other factors fixed, an additional room in the apartment leads to 

1.32 increase in the price-to-rent ratio, resulting in a lower relative affordability of 

buying when compared to renting. 
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When we focus on the value of R squared, it is noticeable that only 6.1 percent 

of the variation in the data is explained. Even though our model explained only six 

percent of the total variation, we found statistically significant effects of several 

explanatory variables and the signs of estimated effects are economically and logically 

reasonable. Thus, there are probably more factors that affect the price-to-rent ratio, 

however we think that our model explains the effects of the studied variables well. 

However, results of this analysis should still be considered with due caution. 

Nevertheless, it is important to remember that although the price-to-rent ratio 

is useful for comparing costs of buying to costs of renting and serves as a measure of 

relative affordability, it does not provide any information on the overall affordability 

of a given market or a given property. 
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Table 5.3: Regression: Price to rent ratio 
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6 Conclusions 

The aim of the thesis is to present a cost-benefit analysis of home ownership 

versus renting and to investigate the net present values of both the approaches within 

different investment strategies. Based on investors’ requirements and needs, three 

strategies were developed, specifically the strategy of buying a home, selling it and 

buying another home, the strategy of buying a home, keeping it for business and 

buying another home and finally the strategy of renting a home and subsequent buying 

of a home. Within these strategies, four groups were formed based on common 

characteristics and for each group individually, pairs of asking prices of purchasing 

and renting dwellings of comparable characteristics were matched. For all the 

matching pairs, the net present value of costs and benefits of the particular strategy 

was compared to the net present value of costs and benefits of the alternative strategy 

of lifelong renting, resulting in the overall profitability of the individual strategies. To 

answer the question of under what financial conditions is the strategy of taking a 

mortgage and buying a property advantageous and when it is better to rent, we 

optimized the values of three selected variables. Optimization with no restrictions on 

the variables often generated unrealistic values and therefore we decided to set the 

minimum and maximum values allowed and optimize again. 

The results above show that ownership is more profitable than renting under 

the conditions of only one group out of twelve, specifically for the group of panel 

buildings within the strategy of renting and subsequent buying of a home. Within all 

the three strategies, the group of panel buildings always generated the greatest fraction 

of offers, for which the strategy of ownership is more profitable than the strategy of 

renting. It was 49 percent when we considered buying a home, selling it and buying 

another home, 24 percent when we considered buying a home, keeping it for business 

and buying another home, and 61 percent when we considered renting and subsequent 

buying of a home. The other three groups, the group of brick buildings in wider city 

centres, the group of brick buildings in more distant localities and the group of new 

buildings, generated comparable results within all the three strategies. However, these 

values were generally low and never exceeded 45 percent and, as with panel buildings, 

the highest values were observed within the strategy of renting, subsequent buying of 

a home. When analysing the overall profitability of the individual strategies, the most 

advantageous conditions for potential buyers are offered by the strategy of renting and 
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subsequent buying while the most unfavourable conditions are offered by the strategy 

of buying a home, keeping it for business and buying another home. Nevertheless, 

results of the cost-benefit analysis are contingent on the selected way of matching the 

real estate purchase offers and real estate rental offers and also on the values of 

parameters which are used in the calculation of net present values. 

Furthermore, we analysed the impact of different apartment characteristics on 

the price-to-rent ratio. The ratio serves as a measure of relative affordability of buying 

versus renting in a given housing market and the higher the ratio, the more profitable 

it is to rent a property rather than buy it. Although the model explained only six percent 

of the total variation in the price-to-rent ratio, statistically significant effects of several 

explanatory variables were found. The strong negative correlation was observed 

between the ratio and the ground floor variable. As a result, ground floor apartments 

are significantly better to buy rather than to rent. Also a negative, although not as 

strong, relationship was found between the ratio and panel buildings, suggesting that 

apartments situated in panel buildings provide better conditions for potential buyers, 

when compared to apartments situated in brick buildings. On the contrary, positive 

impact of number of rooms was proven. An additional room in the apartment results 

in lower relative affordability of buying when compared to renting. However, results 

of this analysis should be considered with due caution because of the low explanatory 

power of the regression. 

Although in our paper, we analysed the Prague housing market, the model is 

applicable to any other housing market in the Czech Republic under the assumption of 

different input values. Moreover, the model can be applied to other investment 

strategies considering ownership versus renting than those specified in the paper. 
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