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Abstract 
Residential property price indices can serve as a useful tool in the practice of real property market 
analysts, investment advisers, property developers, certified property appraisers, estate agents and 
managers. They can also be applied in property price valorization in specific legal positions. The 
Polish Act on Real Estate Management puts an obligation on the President of the Central Statistical 
Office to announce real property price indices, but the CSO fails to fulfill this obligation. The author’s 
rationale for this article is to contribute to works on rules of how to build property price indices. 
Presented within are the results of research on determining the price indices of such types of 
residential property as: a part of a building constituting a separate property and strata titles in 
housing cooperatives. The flats were divided into categories by floor area and by their location in 16 
voivodeship capitals. The major purpose of the study is to prove that the prices of flats of different 
floor area change at different rates. Consequently, it seems worth considering whether a more detailed 
segmentation of the real estate market would be worthwhile for the sake of more accurate real 
property price indicators. 
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1. Background 

 In Poland, studies regarding price dynamics on the real estate market are not conducted in a systemic 
manner, although the results of such a survey should constitute an essential part of the property 
appraisers' workshop because, according to the Polish law, property price adjustment due to the 
passing of time is an obligatory element of the appraisal procedure (2004 Regulation). The accurate 
estimation of price indices for residential property is an essential feature of real estate research (CLAPP, 
GIACOTTO 1992). Many organizations and individuals, such as financial institutions or house owners, 
are interested in house price movements (FRANCKE 2010). What is more, the skill of observing 
fluctuations of property prices is useful in other real estate market jobs, such as real estate analysts, 
investment advisers, developers or estate agents and managers, for whom real property price indices 
are an extremely useful tool.  

Due to a specific nature of the real estate market, the methods applied in determining price indices 
of other valuable goods can only be used on this market to a limited extent (WOOD 2005). In practice, 
real property price indices reflect reality with varying precision (TROJANEK 2008, 2009, 2010). In the 
world of transaction price indices used to track dynamics in housing markets, the problem of 
controlling for heterogeneity in the housing transactions in different periods of time is perhaps the 
most crucial (GUO et al. 2014).  
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On the real estate market, the observations of transaction prices expressed as statistical variables 
are performed in a non-standard way. In the classical approach, every period of or moment in time is 
attributed with one observation of a variable of interest per one object (e.g. the population at the end 
of a year, the volume of debt at the end of each quarter, etc.). If we were to observe the real estate 
market in an analogical manner, we would have to do it regularly, for instance by observing the 
transaction price of a specific property on a monthly basis, which is obviously not possible (KOKOT, 
BAS 2013). The fundamental problem is the scarcity of transaction data for index estimation (BOKHARI, 
GELTNER 2010). Transactions on the real estate market pertain to different objects – real property – and 
occur at irregular, or random, moments (FORYŚ, KOKOT 2001). As a result, a necessity arises to adapt 
traditional methods of observing the dynamics of economic phenomena to the specific conditions of 
the real estate market.  

Market transaction prices are the most reliable source of information for valuation, with three 
commonly used methods of constructing price indexes. The first simply computes an average or a 
median price of all transactions, without any attempt to control for the heterogeneity of sold houses. A 
more advanced index of this sort is computed for a specific housing type, such as, for example a 
semidetached house of a certain size and quality. But the finer the partition, the greater the data 
requirements. An advantage is the ease of computing. A major drawback is that the selection of 
houses up for sale may vary endogenously. The second commonly used index is the repeat sales 
index. It is estimated based on price changes of the same house between subsequent transactions that 
are then weighted across houses. The index may produce biased estimates if the selection of houses 
that transact frequently is atypical; for example, if such houses tend to be of a higher quality than the 
general housing stock. The third index is the hedonic price index. It views a house as a collection of 
priced services and sums up these prices to obtain the value of the house. This methodology has many 
advantages. One potential drawback is the need to collect information on the multitude of housing 
attributes that influence the value of the house, and such data may be unavailable (NICHOLAS, 
SCHERBINA 2013). 

Disregarding which method of building real property price indices we use and what associated 
technical problems (generally coming down to data availability and quality) we encounter, all of the 
methods are burdened with a difficult to assess faultiness of results, as we are never confident if the 
constructed and calculated indices reflect the real price changes accurately enough. The researcher can 
and should minimize these errors using certain tricks of the trade, but will never be able to achieve 
absolute certainty as to the outcome. One of such tricks is to increase the number of input data (i.e. 
prices) on the basis of which the indices are going to be calculated. As researchers are not able to 
control the number of transactions on the market, they can "expand" the observation periods. 
Unfortunately, this brings a negative effect in the form of quarterly or semi-annual indices instead of 
monthly ones. Another way of increasing the number of input data is to base indices on offer prices, as 
data on these prices always outnumbers that of transaction ones. The concept of using offer prices as 
well as fragmentary analyses of the real estate market appeared in Poland as early as in the 1990s 
(KOŚKA 1996, GŁOWACKI, PRZEWŁOCKI 1997, KOKOT 2000, TROJANEK 2008). As a rule, the levels of real 
property offer prices differ from transaction prices. However, if we are not interested in property 
prices as such but in their relative changes, offer prices prove to be a good source of information, 
especially if indices determined on their basis are used for the comparison of such prices in the local 
market sub-segments, i.e. when the compared measures are burdened with an analogical error.  

It is difficult to demonstrate explicitly how accurately offer price indices reflect the real property 
price indices. Some studies on this matter gave rather promising answers. For instance, in 1996-2005 in 
Poznan, the correlation coefficient between the mean quarterly offer and transaction prices amounted 
to 0.99 (TROJANEK 2008). In several other Polish cities the correlation coefficient in 2006-2012 was 
higher than 0.9 (though in other cities it was below this value) (DITTMANN 2013). No matter how we 
look at it, it appears that this question requires further investigation.  

The elementary advantage of information on offer prices is its abundance. Its shortcomings 
resulting from the fact that some offers are dubious can be reduced by means of measures of location 
(medians, dominants) used in order to determine mean prices in individual periods of time. It is also 
important to note that for the past few years, the market of internet services has been offering 
specialized websites where real estate agents can advertise properties on sale. It is a good thing that 
each offer appears on the page for a limited period of time, as this prevents the results of analyses 
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based on such data from being distorted due to outdated information, which often happens when real 
estate agents run their own websites. What is more, such specialized internet services allow one to 
filter the listings according to criteria that correspond to some qualifying attributes which identify the 
analyzed market segment or sub-segment, e.g. the property location (town, district, street), the real 
estate market segment (flats, houses, plots of land, commercial premises, production buildings, 
garages), size, the type of market (primary, secondary) (KOKOT 2014). 

Further in the article the author determines the residential property price indices on the basis of 
data from 16 voivodeship capitals about the properties on offer divided into groups according to their 
size. The purpose of this study was to answer the question of whether flats of different sizes exhibit 
different price dynamics. This take on the issue does not rule out the possibility of examining price 
dynamics within other sub-segments, such as property standard, age or location. Such a study, 
however, extends beyond the framework of this paper and can be the topic of a separate examination.  

2. Empirical material and research methods  

The study included observations of sets of offer prices for flats published on the otodom.pl website in 
16 voivodeship capitals. The observations were conducted on a regular basis, on the last day of each 
month from May to December 2013. The quantities of the offer prices are shown in Table 1 
(information about May is missing because at the initial stage of the study, the author failed to collect 
quantitative data concerning individual sets of offer prices).  

The data were divided into groups by their floor area:  
1) all flats, 
2) flats up to 40 m2, 
3) flats from 40 to 60 m2, 
4) flats larger than 60 m2 

Table 1 
Number of offers in individual cities 

City 6.2013 7.2013 8.2013 9.2013 10.2013 11.2013 12.2013 

Bialystok 6,588 6,512 6,590 6,122 6,095 6,222 6,044 

Gdansk 13,945 13,778 13,328 13,783 13,614 12,904 12,121 

Katowice 5,093 4,751 4,608 4,816 4,795 4,548 4,374 

Kielce 1,932 1,885 2,024 2,052 1,839 1,743 2,027 

Cracow 27,090 28,512 26,452 25,223 27,042 24,602 23,930 

Lublin 5,258 5,351 5,376 5,151 4,908 4,764 4,881 

Lodz 9,700 9,594 9,239 8,731 8,462 8,384 8,144 

Olsztyn 2,912 2,911 2,511 2,708 2,883 2,510 2,186 

Opole 2,193 2,070 2,553 2,330 2,441 2,412 2,353 

Poznan 11,147 10,702 10,121 9,208 9,255 9,098 9,139 

Rzeszow 2,183 2,036 2,115 1,876 2,062 2,013 2,039 

Szczecin 10,551 10,548 9,730 10,008 9,834 9,255 8,697 

Torun 6,943 7,787 7,797 7,817 7,848 7,777 7,989 

Warsaw 78,366 75,301 69,501 71,513 69,968 71,893 70,008 

Wroclaw 23,133 21,349 21,305 21,679 21,930 22,076 20,455 

Zielona Gora 2,071 2,038 2,018 2,029 2,082 2,125 2,136 

Source: Own study. 

Although such a classification was determined by the website browsing criteria, in the author’s 
opinion, it represents the flat size sub-segments on the local real estate markets accurately.  
On the basis of thereby collected data, for each size group in each of the 16 voivodeship capitals the 
author determined:  

1) chain indices for property prices calculated according to the formula:  
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where: 
Mt – the median of unitary offer prices in the period for which the index is being determined,  
Mt-1 – the median of unitary offer prices in the period preceding the period for which the index 
is being determined.  

2) property price fixed base indices calculated according to the formula: 
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where: 
Mt – the median of unitary offer prices in the period for which the index is being determined,  
MT – the median of unitary offer prices in the base period, i.e. May 2013.  

The indices can be expressed as percentages by reducing their value by 1 and then multiplying the 
difference by 100%.  

The results have been presented in a form of diagrams. The diagrams of the chain indices show the 
differences in the price dynamics of flats of different sizes from month to month. If the lines 
representing the price index values in individual size groups oscillate in a given month, it means that 
the prices of flats in those size groups were subject to identical changes in the previous month. The 
diagrams of the fixed base indices illustrate how the differences overlap in the individual months, 
thus showing the differences in the price changes after seven months of the study. If, for example, 
after a specific period of time the lines representing the values of indices oscillate, it means that after 
that period of time, the prices of flats in the corresponding size groups changed in the same way.  

Next, the author calculated the differences between the maximum and minimum values of 
monthly chain indices of changes in offer prices determined for individual size groups in each city. 
The category of "all flats" was not taken into consideration. The findings have been presented in Table 
2. The values of differences between the indices that exceeded 1% are in bold because the author 
regards such contrast as rather striking for a local market. The differences among the fixed base 
indices were calculated in the same way, but have been presented in the form of a bar chart including 
only the figures for December 2013.  

3. Results and discussion 

Diagrams 1-16 show monthly chain indices of changes in the prices of flats of different sizes observed 
in Polish voivodeship capitals. Even a cursory analysis confirms that the prices of flats of different 
sizes fluctuated in different ways. The trends varied geographically. In some cities (Cracow, Lodz, 
Olsztyn and Warsaw) the prices wavered in all size groups according to a similar pattern, but in the 
majority of the cities, especially in Katowice, Kielce, Lublin, Bialystok and Zielona Gora, the segments 
under study appeared to "live their own lives". It was often observed that while the prices of flats up 
to 40 m2 were rising, larger flats were becoming cheaper (e.g. in September in Katowice, from 
September to November in Bialystok, from September to October in Kielce, in November in Zielona 
Gora, or from June to July in Torun). What is more, although the prices of small and big flats 
fluctuated, the rates of these changes varied greatly (e.g. in August in Katowice, in August and 
November in Lublin, or in September and December in Wroclaw). Table 2 shows the differences 
between the maximum and minimum values of the monthly chain indices of prices of flats of different 
sizes in the individual cities. We can see that in some cities (Bialystok and Zielona Gora) the 
differences were large (more than 1% of the index value expressed as a percentage), sometimes 
reaching as much as 3% (Katowice and Kielce in September; Lublin in November), which should be 
considered a striking value regarding the fact that indices were calculated on the monthly basis.  

Diagrams 17-32 present fixed base indices which demonstrate the differences in the prices of flats 
of different sizes, which can result from their varying dynamics. It was observed that, even in the span 
of many months, the prices of flats were found to fall in one size category and grow in another. This 
was particularly evident in Bialystok, Katowice, Kielce, Lublin and Szczecin, where the prices of small 
flats went up while big flats got cheaper. On the other hand, the exact opposite trend was observed in 
Torun and Zielona Gora, where large flats went up in price and small ones fell. Diagram 33 shows just 
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how great these differences were,  reaching 8% in Katowice, exceeding 5% in Torun, and ranging from 
3-5% in Szczecin, Kielce, Zielona Gora, Bialystok and Lublin. In half of the observed cities the 
differences remained at the level of 1-2%. An interesting situation took place in Opole where the 
evident gaps in the rate of changes in the prices of flats of different size eventually leveled off at the 
end of the year.  

  

  

Białystok

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x

Gdańsk

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x

Katowice

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6
.2

0
1

3

7
.2

0
1

3

8
.2

0
1

3

9
.2

0
1

3

1
0

.2
0

1
3

1
1

.2
0

1
3

1
2

.2
0

1
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
d

e
x

Kielce

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6
.2

0
1

3

7
.2

0
1

3

8
.2

0
1

3

9
.2

0
1

3

1
0

.2
0

1
3

1
1

.2
0

1
3

1
2

.2
0

1
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
d

e
x



 
 
 

REAL ESTATE MANAGEMENT AND VALUATION 19

www.degruyter.com/view/j/remav 

vol. 22, no. 3, 2014 

  

  

Kraków

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x
Lublin

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x

Łódź

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x

Olsztyn

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x



 

REAL ESTATE MANAGEMENT AND VALUATION 20 

www.degruyter.com/view/j/remav 

vol. 22, no. 3, 2014 

  

  

Opole

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x
Poznań

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x

Rzeszów

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x

Szczecin

 all flats    up to 40 m2

 40 to 60 m2         over 60 m2

6.
20

13

7.
20

13

8.
20

13

9.
20

13

10
.2

01
3

11
.2

01
3

12
.2

01
3

0,970

0,975

0,980

0,985

0,990

0,995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

In
de

x



 
 
 

REAL ESTATE MANAGEMENT AND VALUATION 21

www.degruyter.com/view/j/remav 

vol. 22, no. 3, 2014 

  

  

Diagrams 1-16. Monthly chain indices of changes in flat prices in individual cities by flat size. Source: 
own study. 
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Diagrams 17-32. Monthly fixed base indices of changes in flat prices in individual cities by flat size. 
Source: own study. 
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Table 2 
Differences between minimum and maximum values of monthly chain indices of offer prices 

determined for individual flat size categories in individual cities.  

City 6.2013 7.2013 8.2013 9.2013 10.2013 11.2013 12.2013 
Białystok 0.0107 0.0070 0.0115 0.0167 0.0192 0.0164 0.0028 
Gdańsk 0.0015 0.0060 0.0020 0.0105 0.0066 0.0158 0.0020 
Katowice 0.0131 0.0189 0.0291 0.0295 0.0046 0.0160 0.0067 
Kielce 0.0020 0.0087 0.0033 0.0351 0.0148 0.0102 0.0062 
Cracow 0.0083 0.0064 0.0021 0.0010 0.0069 0.0031 0.0096 
Lublin 0.0036 0.0135 0.0258 0.0072 0.0183 0.0303 0.0047 
Łódź 0.0025 0.0020 0.0059 0.0097 0.0042 0.0036 0.0033 
Olsztyn 0.0093 0.0024 0.0099 0.0126 0.0066 0.0084 0.0126 
Opole 0.0087 0.0095 0.0035 0.0091 0.0136 0.0120 0.0154 
Poznań 0.0127 0.0086 0.0103 0.0158 0.0042 0.0078 0.0116 
Rzeszów 0.0096 0.0090 0.0081 0.0105 0.0011 0.0037 0.0085 
Szczecin 0.0051 0.0028 0.0105 0.0059 0.0028 0.0071 0.0126 
Toruń 0.0087 0.0199 0.0075 0.0122 0.0072 0.0054 0.0127 
Warsaw 0.0022 0.0026 0.0017 0.0059 0.0020 0.0037 0.0025 
Wrocław 0.0024 0.0048 0.0062 0.0104 0.0065 0.0126 0.0120 
Zielona Góra 0.0037 0.0181 0.0218 0.0125 0.0079 0.0110 0.0180 

Source: Own study. 

 

 

Diagram 33. Differences between minimum and maximum values of monthly fixed base indices of 
offer prices determined for individual flat size categories in individual cities (May 2013 = 1) as of 

December 2013. Source: own study. 

The above presented study confirms that the same local real estate markets can experience price 
fluctuations that vary significantly between the different sub-segments of flat size. Therefore, it seems 
legitimate to recommend the segmentation of the residential property market by the size of flats 
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offered on the market so that real property price indices can be determined more accurately. The 
author does not rule out the option of examining the real property price dynamics in sub-segments 
determined according to other criteria, such as property standard, age or location. Such an alternative, 
however, requires further more in-depth studies. Keeping in mind the fact that this study covered a 
relatively short period of time, the above presented findings should be considered preliminary, with 
the author intending to continue his research in the nearest future.  
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