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Abstract: Art has been recognized as an alternative investment opportunity. To consider 
art as an asset, the systematic measure of its financial performance is needed. For this 
purpose the hedonic art price index is used. Such index is evaluated taking into account 
the artworks’ basic characteristics such as: the artist’s name and his (her) living status, the 
size and the medium of the work, the period when the art piece was created, the year 
when it was sold, etc. 
The aim of our investigation is the short description of the Polish art market and 
construction of the individual hedonic art price indexes for the, well recognized in 
Poland, Polish painters whose artworks were sold the most often in the years 2007-2010. 
The research shows that hedonic index is strongly influenced by the regression model 
specification. Therefore the aggregated index, which contains information from different 
models or samples, is proposed. Investigation points out that in the considered period, 
the art market in Poland performed quite well in comparison to the equity market.  
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Introduction 

Following the opinion presented in (Ginsburgh and Throsby, 2006, p. 4), during the 
last 30-40 years a substantial literature has grown up in which the tools of economic theory 
and analysis have been applied to the problems concerning art and culture. Baumol and 
Bowen (1966) book, dedicated specifically to the economics of art, was extraordinarily 
influential and it is agreed that the appearance of the economics of art has its origin in that 
work. Baumol and Bowen showed that economic analysis can be used to explain:  

• the supply of and the demand for the artistic services,  
• the contribution of the art sector to the economy, and  
• the role of the public policy in the art and the culture development.  

Beginning from the appearance of this work, the interest in the economics of art has been 
growing steadily. The cultural economics has been expanded and include also the cultural or 
entertainment industries (e.g. the media, the movies, the publishing industry, the popular 
music), as well as the national and world heritage and the museum management, the 
property right questions (in particular the copyright) and the role of new communication 
technologies such as the Internet. 

The art investments and art banking have become more and more popular since the 
global financial crisis forced the investors to look for the alternative investments to diversify 
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their portfolios. Artworks as the investment instruments or the collateral have been attracted 
attention of researchers in recent years what may be noticed in the rich literature. 
Nonetheless the majority of the publications on the art investments refer to the well-
developed art markets although the existence of so-called “emerging” markets, that have 
been developing recently, has been already noticed. However topics concerning the situation 
of the art markets and the possibility of art investments in transitional states rarely appear in 
literature. Therefore this paper is an attempt to fill that gap in literature.   

The art market in Poland is only about 0.2% of the worldwide trade since it has been 
developing since 1989 i.e. when Polish economy started the transformation from the centrally 
planned to the market one. The consumption structure of the Polish society has been 
changing since then due to the rise of personal incomes, which creates the increase of the 
interest on art. Therefore the development of the Polish art market has been pretty dynamic 
however this market still reminds quite small, emerging and undeveloped.   

Therefore the aim of this paper is to describe the art market in post-communist 
Poland and to discuss results of our investigation1 concerning construction of the individual 
art price indexes for the selected Polish painters (Malczewski, Kossak, Nowosielski, Nikifor 
and Dwurnik) whose works have been the most often traded in the years 2007-2010. 
Evaluation of the hedonic art price indexes is made employing data from the auctions of 
paintings that held in Poland in the analyzed years.  

The paper is organized as following. The first section shows the main characteristics 
of art as the financial asset. In the second part the Polish art market is described. In the third 
part the construction of the hedonic price index is presented. The fourth section contains 
information about variables and data that are used in the empirical research together with 
the short description of the art styles represented by selected (in our study) Polish painters. 
In the last section empirical results are discussed while the Appendix contains the hedonic 
regression estimates.  

1. Investment in art  

Popular media reports seem to suggest that art shows a better performance than 
traditional securities, especially in the periods when returns from stocks or bonds disappoint 
the investors. For instance, Renneboog and Spaenjers (2013) on the basis on more than 106 
auction trades (that took place in the years 1900-2007 for 10,100 artists), claim that return 
from art is 4% per year. It means that returns are comparable to the ones from the corporate 
bonds (which yield 4% average annual return) and bigger than the government bonds and 
gold (which generate returns 2-3%). However investment in art is less profitable than the one 
in stocks (which yield a return over 6.5%). Considering risk, measured by the standard 
deviation, Renneboog and Spaenjers show that the highest risk is for gold (more than 24%) 
and for equities (16.5%), while investments in the government bonds (less than 11%), art 
(10%), and the corporate bonds (9.5%) are characterized by similar risk. Investment in art 
also seems to be comparatively safe the asset class that can be used as hedging instrument 
against inflation and to create the possibility to diverse the investment portfolio because art 
is not correlated with equities or bonds but associated with the tangible assets as gold or 
commodities.  
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It is worth reminding that investing in art was already known in the 17-th century 
when rich European families diversified their investments keeping one-third of the assets in 
stocks, bonds and other securities, one-third in the real estate and one-third in arts, precious 
metals, gemstones, etc. (Makseliene, 2007). The growing literature on the relation of art and 
investment describes the art market as the new opportunity for the investors, see for 
instance: (Frey and Pommerehne, 1988; 1989a, 1989b), (Pesando, 1993), (Chanel et al, 1994), 
(Mei and Moses, 2002), (Worthington and Higgs, 2003, 2004), (Campbell, 2004, 2008), (Taylor, 
2008), (Hsieh et al, 2010), (Higgs, 2012) and (Frey and Cueni, 2013).  

There are several features that are characteristic for the artworks if they are 
considered as the investment instruments. Firstly, there is no “natural value”, which might 
be used as the reference or fair value to estimate the current market price. The value of the 
art object strongly depends on tastes and fashions, which change over a time, and the buyer 
never knows if the certain artist will not be “fallen from fashions” in the future. For example, 
Renneboog and Spaenjers (2013) report 220 “fallen from fashions” artists who were included 
in the 1926, 1959 and 1980 editions of Gardner’s Art through the Ages but not in the 1996 or 
2004 editions2. Therefore the estimated value of the certain artwork may differ among the 
experts, evaluating that particular art piece. Moreover the price of the work is limited only 
by the amount of money that buyers are ready to pay for (Goetzmann et al, 2011). Secondly, 
the art investments are usually long-lasting and illiquid. Thirdly, the high transaction costs 
of the art objects, which are from 10 to 25 percent of the hammer price, essentially increase 
the value of such investment. Fourthly, the collectors reluctantly sell the pieces of art from 
their own collections. 

Investment in art generates additional (in comparison to the typical financial 
instruments) risks, which are specific for the art market (Frey and Cueni, 2013).  

1. The buyer can never be sure if the purchased masterpiece is not a copy or forgery. 
And even if the object is original, the investor never knows who was an author of the 
artwork: the master himself, the circle, the school or the painting was made only in a 
style of a grand master. Frey and Pommerehne (1989b) describe the story of the 
painting “Daniel in the Lion’s Den” which spectacularly illustrates this problem. 

2. The value of the art object depends on its quality. The art pieces might be damaged, 
not properly renovated or stored and paintings might be repainted. These factors 
cause declining of the artworks’ values.  

3. The masterpieces might be stolen, destroyed (by fire, revolution, etc.) or seized by the 
government as a part of “national heritage”.  

4. It may be necessary to pay the additional taxes from possessing the valuable art (sale 
or property taxes) and buy an expensive insurance of the art objects. Also the 
government may introduce special regulations concerning art pieces, for instance the 
new export restrictions.  

5. The general economic situation and the income changes influence the price of art, 
which belongs to the group of luxury goods. Goetzmann et al (2011) present the 
evidence that personal income of the highest earners determines the price of art - one 
percent fall in income of the earners in the top 0.1 percent income distribution in the 
UK triggers a decline in the art prices of nearly 10 percent. 
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2. Development of the art market in Poland 

The development of the art market in Poland was observed from the 19-th century 
until World War II. In the pre-war Polish cities, mostly in Warsaw and Cracow, collecting 
artworks seemed to be the factor determining the social status of the collector. Under the 
communist system the level of life was quite low in Poland, and the economy was 
characterized by shortage of the basic goods thus the everyday living problems did not allow 
the society to create the demand for the artworks similar to the one in Western Europe. In 
addition all artworks and crafts, which had been produced before 1945 were treated as 
national heritage, especially that the significant portion of the Poland's cultural heritage was 
plundered by the Nazi Germany and the Soviet Union during WWII and some years after. 
The war losses are estimated as about half a million of art pieces, which value is not less than 
30 billions US$ (Radwan, 2004). These artworks have been still occasionally recovered 
abroad and returned to Poland.  

In communist Poland the art market practically did not exist, although several art 
galleries and artist associations were operating even in that time. There were also the 
individuals who could collect art and afford even high prices. After World War II it was 
allowed only to trade the post-war and the contemporary art, created by the domestic artists 
or the ones from other soviet bloc countries. In that time the folk and, so-called, the primitive 
art was specially appreciated.  

Transformation of the political and economic system in Poland caused changes in the 
income distribution although the Polish society is still not the wealthy one3. After the deep 
depression of the Polish economy in nineties of the twentieth century, the level of life has 
been increasing that causes the rise of the demand for the luxury goods and art. However 
wealthy people in Poland prefer to invest in luxury cars, watches, or yachts to art since their 
knowledge about the paintings in general, and about the investment in art is insufficient.  

Table 1. Development of the art market in Poland in recent years 

Number of: 
Years 

2005 2009 2010 2011 2012 
art galleries 292 346 370 352 344 
exhibitions 3640 4232 4296 4406 4225 
    of which foreign 291 344 255 334 275 
expositions 4018 4537 4606 5235 4427 
visitors in thousands 2955.9 3990.0 3967.8 4173.7 3684.9 

Structure of exhibitions in art galleries in Poland in 2012 
Type of exhibition Domestic Foreign International Polish abroad 
Structure [%] 87.3 6.4 4.5 1.8 
Source: Culture in 2012, p. 102 http://www.stat.gov.pl/gus/5840_1741_PLK_HTML.htm. 

Nevertheless the development of the art market in Poland has been observed. Many 
new art galleries and foundations, organizing exhibitions and expositions, have been created 
since 1989 (see Table1). At present there are nearly 800 museums (87% of them are public) 
and about 350 art galleries in Poland apart from the private collections, art dealers, and 
antique shops. Characteristic feature of the Polish art market is its geographical 
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centralization with the greatest part of the auction turnover coming from the auctions that 
take place in Warsaw, although the large sales are also held in some other cities (Cracow, 
Gdansk, Katowice, Lodz, Poznan, Torun and Czestochowa). However value of sales in 
Warsaw constituted USD 62 millions in 2000 and USD 105 millions in 2010 while in other 
cities it was only a fraction of the “Warsaw turnover” i.e. USD 6.3 and 6.8 millions in the 
years 2000 and 2010 respectively4.  

Following the demand for art, the auction market was created (Figure 1) and at 
present several auction houses and one Art Fund - Abbey Art Fund, established in 2011, 
operate in Poland. Due to the report (Deloitte 2013, p. 9), the average annual return from 800 
repeat sales, which were registered in Poland during last 20 years, was 25.7%. In the same 
time returns from the capital market, measured by Warsaw Stock Exchange Index WIG20, 
was only 8.7%. Annual return from artworks hold longer than 15 years is estimated as 46.6% 
while investments with the horizon shorter than 5 years gave only 0.2% profit. Therefore the 
time span of investments influences the returns from the investments in art. 

Figure 1. Number of art auctions in years 1989 - 2012 

 
Source: [Gajewski and Potocki, 2013, p. 13]. 

Table 2. Structure of the Polish auction market in 2012 by segments  
Art market segments Number of lots [%] Value of turnover [%] 
Post-war and contemporary 30 31 
Ultra-contemporary 44 8 
Art before 1945 26 61 

Source: Own elaboration on the basis of data from [Gajewski and Potocki 2013, p. 14] 

In 2012 the value of the Polish art market (Deloitte, 2013, p. 8-9) was estimated for 
300-350 millions PLN5 (it is approximately 70-80 millions euro) i.e. less than 0.2% of the 
world sales. In that year, the auction sales was 60.5 millions PLN, and it was the best result 
from 1989. However the turnover record of the Polish art market was obtained in 2015 when 
the turnover of four the biggest auction houses in Poland obtained 115 millions PLN, 
increasing by nearly 49% (i.e. 38 million PLN) in comparison to the year 20146.  

																																																													
4 See Culture in 2012, p. 102 http://www.stat.gov.pl/gus/5840_1741_PLK_HTML.htm, Deloitte, 2013, p.9. 
5 PLN-Polish currency. The world art market global sales equaled 43 billions euro in 2012 (Deloitte, 2013, p. 8).  
6	See http://inwestycje.pl/sztuka/Rok-rekordow-na-polskim-rynku-sztuki;275797;0.html. 
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One should realize that in Poland there is no individual sale organized for Old 
Masters and Modern Art, and the main threshold for the art market segments is used the 
year 1945 because of the reasons mentioned above. There are three main segments of the 
Polish art market: (1) the post-war and contemporary, (2) the ultra-contemporary and (3) the 
art before 1945 (the structure of the auction market is presented in Table 2). The ultra-
contemporary art denotes the artworks created by young artists (under 40 years old), which 
creates the significant part of the market - 44% of the artworks sold with the capitalization of 
8% belong to that class. Therefore it may be said that in Poland post-war and contemporary 
(regardless the age of artist) art creates 74% of transactions and 39% of turnover while 34% of 
the world art market turnover is generated by post-war and contemporary art (Fig. 2). Thus 
it may be said that there is not big difference between the both markets’ structures however 
such comparison cannot be provided directly since at the world market „modern art” 
includes artistic works produced during the period extending roughly from the 1860s to the 
1970s. 

Figure 2. World art market structure turnover 

 
Source: Contemporary Art Market 2013, p. 10. 

Table 3. Average price distribution [%] of artworks traded at Polish market in the first half of 2012 

 
Prices in thousands of PLN 

Art market segments 0-2  2-10  10-50  50-100  100 + 
Ultra-contemporary 80 18 2 0 0 
Post-war and contemporary 36 40 18 4 2 
Art before 1945 16 38 33 7 6 

Source: Own elaboration on the basis of data from [Gajewski and Potocki 2013, p. 15]. 

Price relations at the art market in Poland are presented in Table 3. It is visible that 
the young artists sell their works on low prices i.e. 80% of the artworks from that segment 
obtained prices up to 2000 PLN) while 84% of artworks produced before 1945 and 62% of 
post-war and contemporary art were sold on prices higher than 2 thousands PLN. Analysis 
of the auction art market in Poland in terms of the medium (Table 4) shows that paintings 
are the most often traded art objects both in terms of the number of pieces sold (56%) and the 
value of transactions (72%).  
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Table 4. Structure of Polish art market in the first half of 2012 by mediums  
Mediums Lots [%] Value [%] Mediums Lots [%] Value [%] 
Sculpture 2 1 Graphic 14 2 
Photography 1 0 Drawing 17 20 
Arts and crafts 10 5 Painting 56 72 

Source: Own elaboration on the basis of data from [Gajewski and Potocki, 2013, p. 18 – 19]. 

Polish artists have been also present at the international scene although 
representation is pretty narrow and the trading value of their artworks is not high (Fig. 3). 
There are five Polish artists whose works exceeded a threshold price of USD 1 million: 
Tamara de Lempicka, Henryk Siemiradzki, Roman Opałka, Max Weber and Piotr Uklanski. 
Together they achieved a total capitalization of USD 99.3 million (for 35 lots), while Tamara 
de Lempicka alone achieved USD 87.2 million obtained for 26 artworks (see Gajewski and 
Potocki 2013, p. 5.). One should also notice that among Top 500 Contemporary Artists 
2012/2013 two Polish artists are mentioned - Piotr Uklanski (born in 1969) on the 314-th 
position, and Wilhelm Sasnal (born in 1972) on the 401-st position in the ranking7. 

Figure 3. Total trading value of Polish artists at global auctions (USD, million) 

 
Source: [Gajewski and Potocki 2013, p. 5]. 

3. Construction of the hedonic art price index 

To consider art as an asset it is necessary to evaluate the systematic measure of its 
financial performance. According to the heterogeneity of the art objects and the infrequency 
of trading, the determination of changes in market value is difficult to ascertain. To evaluate 
the art price index, two estimation methods are usually applied - repeat-sales regression and 
hedonic regression (Ginsburgh et al, 2006, p. 947). In our research the latter approach is used 
because of the limited scale of the art market in Poland.  

Hedonic price indexes are widely described in the literature (for instance by Nesheim 
(2006) and Triplett (2006)). While their application to the art market are discussed by 
Candela, Figini, Scorcu (2004), Kraeussl, Wiehenkamp (2010), Lucińska (2015), to give some 
																																																													
7	See Contemporary Art Market  2013, p.54, 56. 
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examples. It is worth mentioning that the majority of the research are provided for the 
developed art markets, however the first attempt to construct hedonic art price indexes for 
the emerging markets was made by Kraeussl and Logher (2008) who consider art markets in 
China, Russia and India. The hedonic art price indexes for the Polish painters are constructed 
by Kompa, Witkowska (2014), Witkowska (2014), Witkowska, Kompa (2015) and Witkowska, 
Lucińska (2015). 

Artworks are heterogeneous assets, with a variety of physical and non-physical 
characteristics that make them unique, including the artist and the auctioneer reputations, 
the materials and techniques used, the period of creation, etc. In the model it is assumed that 
these characteristics influence the prices of the artworks. In our study, we apply a two-step 
hedonic price index (HIt) which is evaluated due to formula (see Kraussl, van Elsand, 2008): 

 (1) 

using the hedonic quality adjustment (HQAt), which is an index number itself:
 

 (2) 

where Pit is the price of the i-th artwork at the period t, Pit-1 is the price of the i-th artwork at 
the period (t-1), Xij are the characteristics of the i-th artwork at the time t, n and m are 
numbers of lots sold in the periods t and (t-1) respectively, jα̂  are the parameter estimates of 

hedonic regression (pooled regression) that usually takes the following form:
 

  (3) 

where αj is the model parameter standing by the variable Xj, describing the j-th characteristic 
of the art piece, Zt is the time dummy variable, which takes the value 1 if the painting i is 
sold in the period t and the value 0 otherwise, and εit is the error term.  

The parameter estimates, jα̂  (j=1, 2,…, k) are used to evaluate a price index since it is 

assumed that the price of an artwork depends essentially on its quality, which is to a great 
extent quantifiable. The explanatory variables describe either the intrinsic characteristics of 
the artwork, such as the artist, size, technique, materials and date of creation, or related to 
the sale, including the auctioneer, location and date of sale. All auctions relating to an artist 
are included in the calculation in order to avoid selection bias. The time dummy variables 
are usually annual, semi-annual or quarterly that depends on the frequency of trading and 
the count of objects in the estimation sample.  

The numerator in the relation (1) is so-called the naive price index (NIt), which is 
calculated due to formula:  

 
 
 (4) 
 
 

and describes the actual changes observed in the art market. 
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The hedonic index of the art price allows observation and monitoring of the short-
term price movements and the returns in the art market. Thanks to such index it is also 
possible to understand how the art market performs over the investigated period, and 
compare the investments in art to investments in the traditional financial assets. The two-
stage hedonic price index (1) describes changes of the art price in the following years in 
comparison to the previous year. 

4. Data and variables description 

In our research we employ data from the auctions of paintings held by the auction 
houses and foundations operating in Poland in the years 2007 – 2010. The major information 
about the database8 is presented in Table 5. There are 10,400 transactions concerning 
paintings produced by 2938 artists who (in majority) are classified as Polish painters. All 
paintings are produced not earlier than in the 19-th century, although the great number of 
artworks were painted in the second half of the twentieth century. The total turnover is 
about 37.4 million euro, and average value of one transaction is 3.6 thousands euro.  

The artworks in the database were created in different periods, using different 
techniques and mediums and their authors have different “reputation” i.e. some of them are 
well-known but the majority has not been recognized yet, and many of them will probably 
remain “nameless” the in the future. Therefore we construct the individual price indexes 
only for five selected artists whose artworks were sold at the auctions in the years 2007-2010 
the most often and who are representative for the Polish paintings9. Information about the 
artworks selected for our investigation is presented in Table 6. 

Table 5. Transactions at Polish auction art market in the years 2007 – 2010 
Year Number of lots Value [PLN] Average value of one transaction [PLN] 
2007 2 493    39 217 845    15731 
2008 2 548    58 707 150    23040 
2009 2 427    36 713 800    15127 
2010 2 932    25 675 900    8757 
Total 10 400    160 314 695    15415 

Source: Own elaboration 

Table 6. List of Polish painters whose artworks are used in research 

Author  
Symbol of the  

painter 
Number of 

lots  
Value  
[PLN]  

Average value  
[PLN]  Year of 

birth  
Year of 
death   

of artworks sold in 2007 - 2010  
Dwurnik Edward  D 63  431 300     6 846     1943 - 
Kossak Jerzy  K 91  1 261 000     13 857     1886 1955 
Malczewski Jacek  M 71  9 401 300     132 413     1854 1929 
Nikifor Krynicki  NK 79  196 400     2 486     1895 1968 
Nowosielski Jerzy  N 81  5 706 700     70 453     1923 2011 
Source: Own elaboration 

																																																													
8	The general database was constructed by Lucińska (2012), these data are also used in research discussed by 
(Witkowka, 2014) and (Kompa, Witkowska, 2014). 
9	Examples of artworks produced by selected painters are presented in Appendix.	



Jerzy Kossak was a Polish realist painter specializing in military scenes (Fig. 4). He 
belonged to the third-generation (but not the last) of artists from a well-known and sought 
after family of painters, writers and poets. Jerzy Kossak’s paintings remain best-selling at 
Polish art auctions. Taking into account number of sold lots in years 1991 – 2012, Jerzy 
Kossak hold the second place among Polish artists with 380 lots sold (Gajewski and Potocki, 
2013, p. 17). 

Figure 4. Example of Jerzy Kossak’s painting  

 
 

Jacek Malczewski is one of the most revered Polish painters. He is regarded as father 
of Polish Symbolism (Fig 5). In his creative output, Malczewski combined the predominant 
style of his times, with the historical motifs of Polish martyrdom, the Romantic ideals of 
independence, the Christian and Greek traditions, folk mythology, as well as his love of 
natural environment. His artworks obtained the highest hammer prices among the most 
traded painters. In years the 1991 – 2012, 454 paintings produced by Malczewski were sold 
for USD 12.7 million that gave him the first place among Polish artists (Gajewski and 
Potocki, 2013, p. 16-17). 

Figure 5. Example of Jacek Malczewski  

 
Nikifor Krynicki (also known as Nikifor) was the naive and Lemko folk painter. He 

was mentally handicapped, suffered from tuberculosis not allowed to live self-reliantly. 
Nikifor painted over 40,000 pictures - on sheets of paper, pages of notebooks, cigarette 
cartons, and even on scraps of paper glued together. The topics of his art include self-
portraits and panoramas of Krynica  (Fig. 6), where he was living, with its spas and 
Orthodox and Catholic churches. Underestimated for most of his life, in his late days he 
became famous as a primitivism painter. Many of his artworks were destroyed and his 



paintings are often falsified. The average price for the artwork is the smallest among 
considered painters. 

Figure 6. Example of Nikifor Krynicki  

 
Jerzy Nowosielski was a contemporary painter, illustrator, designer and philosopher. 

He was well known for his religious compositions. He also painted portraits (Fig. 7), 
landscapes, still life, and abstract pictures. His works can be found in Polish museums and 
also in the private collections in Canada, the USA, and Germany. He is the most revered 
Polish contemporary artist. The total transaction value of his pieces sold in years 1991-2012 is 
4.5 USD millions that gives him the third place in the ranking (Gajewski and Potocki, 2013, p. 
16). 

Figure 7. Example of Jerzy Nowosielski  

 
Dwurnik Edward is one of the most characteristic Polish contemporary painters (Fig. 

8). He is the remarkable Polish painter and the graphic artist, a high-profile figure on the 
Polish contemporary art scene. He is the only Polish artist who achieved the international 
recognition before economic and political transformation in Poland. He is one of two still 
working Polish painters with the highest turnover (among top 10 artists) at the auctions held 
in Poland in years 2007-2010. 



Figure 8. Example of Dwurnik Edward  

 
Figures 4-8 give the examples of the masterpieces created by the selected artists. It is 

visible that these painters represent different styles, techniques, materials, sizes, subjects and 
prices, which are paid for their artworks (Table 6). The only characteristic shared by all of 
them is the number of lots sold during auctions in the considered period.  

In the models, describing prices of paintings created by the considered artists, we 
employ six groups of characteristics that are, in majority, qualitative ones.  

1. Auction house describes the reputation of the auctioneer and this variable is specified 
as a number of dummies defined a name of the auctioneer. Reference variant of this 
variable is “other auctioneers”.  

2. Technique and materials describe the type of the artwork and this variable is specified 
as a number of dummies that indicate whether the art piece represents the certain 
type of the masterpiece. Reference variant of this variable is “other techniques”. 

3. Year of sale is a set of the binary variables defined the year of the transaction. 
Reference variant of this variable is “Year 2010”. 

4. Signature is one of the artworks’ attributes, and it equals 1 if the signature is visible on 
the painting.  

5. Price relation between reserve and hammer price – this variable equals 1 if the former 
is bigger than the latter since in such a case sale might not take place (so-called 
conditional sale). 

6. Surface [cm2] of the artwork is the most commonly used variable that describes the 
physical characteristics of the painting. In general the parameter estimate for this 
variable should be positive however larger works may be difficult to display thus in 
some models the squared surface is applied. In the models we use natural logarithms 
of the surface area. 

5. Empirical results  

Evaluation of the hedonic price indexes is the multi stage procedure consisting in:  
1. specification, estimation and verification of the hedonic regression models (3), 
2. evaluation of the hedonic quality adjustment (2), using the parameter estimates from 

the selected (for the further investigation) models, 
3. calculation of the naïve price indexes (4), 
4. evaluation of the hedonic price indexes (3). 



Therefore in the first stage of our research we construct, for each artist, several variants of the 
model (3). These models are denoted by the symbols informing about the painter’s name (- 
D, K, N, M and NK as listed in Table 6) and the number describing the certain variant of the 
model. The specification of the models is described in Table 7 where ● denotes the presence 
of the certain variable and the number in parenthesis informs about the number of variants 
that is used for non-dichotomous qualitative features, denoting year of sale, auction house 
and techniques. For the last two variables the number of the dummies usually differ for each 
artists but it also varies in several models estimated for the certain painter because the 
number of the variable variants was reduced omitting the insignificant dummies to improve 
the model properties. In addition, the hedonic models are estimated including or excluding 
the constant coefficient thus the models are additionally denoted by the letters a and b, 
respectively. None of the models constructed for Kossak contains variable: signature because 
all his paintings were signed. 

Table 7. Comparison of the model specification 
Models D1 D2 D3 K1 K2 N1 N2 M1 M2 NK1 
year  ● (4) ● (4)  ● (4) ● (4) ● (4) ● (4) ● (4) ● (4) ● (4) 
auction house  ● (6) ● (5) ● (8) ● (8) ● (8)  ● (5) ● (7) ● (8) ● (6) 
signature  ● ● ●   ● ● ● ● ● 
technique  ● (6) ● (4) ● (6) ● (4) ● (4) ● (8) ● (8) ● (4) ● (4) ● (3) 
price relation  ● ● ● ●  ● ● ●  ●  ●  
surface area ● ● ● ● ● ● ● ● ● ● 
Source: Own elaboration 

All considered models are estimated by OLS method for each painter separately. The 
estimation samples contain all artworks assuming that they were sold (even if there are some 
cases when the hammer price was smaller than the reserve price) because of the small 
number of the trading objects. Among these models, containing from 13 to 21 variables, some 
models are selected according to their properties. The parameter estimates and fitness 
statistics of the chosen models are presented in Tables A1 – A5 in Appendix. After further 
analysis we will reduce number of models which parameter estimates will be used to 
evaluate the hedonic art price indexes for considered painters. 

The determination coefficient for all models containing constant term equals form 
0.61 (Nikifor) to 0.83 (Dwurnik)10, and Fisher statistics is significant in all models (see Tables 
A1-A5). The surface area is always statistically significant while significance of other 
variables differs regarding the painter whose artworks create the estimation sample. In the 
models estimated for Kossak majority of variables, except the price relation and the 
technique, are statistically significant at the level 0.05 (Table A2). Parameters of the models 
estimated for Nowosielski’s works are significantly differ than zero in presented models 
(Table A3) for the following variables: the surface area, the technique (except gouache and 
watercolor), the time dummy – Year_2009 and some auction houses. The result obtained for 
the variable describing signature in the model N2b cannot be acceptable since it suggests that 
existence of signature has negative influence on the price. However such result might be 
caused by lack of the constant term in this variant of the model. Significant factors affecting 
price increase of Malczewski’s paintings are: the size of the artwork, oil as a technique, and 

																																																													
10	Models without constant are characterized by determination coefficient close to one because for such models 
non-centered coefficient of determination is calculated. 



the exhibition by the certain auction houses (Table A4), and for Nikifor’s artworks – the size, 
both techniques, and the auctioneers: Rynek Sztuki and Rempex (Table A5). In the models 
estimated for Dwurnik, all variables but the surface are insignificant at the level 0.05, while 
the signature, two variants of the technique - acrylic and watercolor together with the 
auction house - POLSW are significant for α=0.1 (Table A1). 

Table 8. Hedonic art price indexes (previous year = 100) 
Year Naive index (4) HQA (2) Index (1) HQA (2) Index (1) HQA (2) Index (1) Average 

index (5) Dwurnik D1a D2b D3a 
2008 94.75 69.79 135.77 65.62 144.39 80.52 117.68 132.13 
2009 95.66 120.04 79.69 126.88 75.40 110.78 86.35 80.35 
2010 76.29 68.96 110.62 70.69 107.93 71.30 107.00 108.50 

Kossak K1a K1b K2b  
2008 111.08 98.02 113.32 97.84 113.53 96.19 115.48 114.11 
2009 103.27 116.60 88.57 115.98 89.04 118.39 87.23 88.28 
2010 76.73 81.11 94.59 74.35 103.20 80.00 95.91 97.83 

Nowosielski N1a N1b N12b  
2008 131.40 109.15 120.38 110.52 118.89 132.29 99.32 112.44 
2009 58.77 87.77 66.96 85.86 68.45 108.15 54.34 62.92 
2010 122.50 125.73 97.43 126.09 97.15 84.31 145.31 111.21 

Malczewski M1b M2a M2b  
2008 128.12 130.70 98.03 130.47 98.20 130.74 98.00 98.08 
2009 42.85 45.59 94.00 44.58 96.13 45.60 93.97 94.70 
2010 144.51 115.72 124.89 118.61 121.84 115.71 124.90 123.87 

Nikifor NK1a NK1b NK1b*  
2008 89.24 104.96 85.02 100.11 89.13 101.47 87.95 87.35 
2009 95.78 94.42 101.43 97.37 98.36 101.35 94.50 98.06 
2010 108.30 98.89 109.51 89.79 120.62 85.44 126.75 118.74 

Source: Own calculation 

In the next steps, for each analyzed artist, the naive and the hedonic price indexes are 
calculated (Table 8). Here a question arises if hedonic quality adjustment (and a price index) 
should be calculated employing all hedonic variables or only the parameter estimates 
standing by statistically significant variables, since many dummies in estimated models are 
statistically insignificant. Therefore we also evaluated the hedonic indexes employing only 
parameter estimates of statistically significant (at the level 0.05) variables. The example of 
such index, calculated for Nikifor is denoted as NK1b*. 

Analyzing the results presented in Table 8, it is visible that in the period of 
investigation prices of the artworks were changing however the tendency is different for the 
certain painter. For instance, prices of the art pieces (naive index) produced by Kossak, 
Nowosielski and Malczewski increased in 2008 in comparison to 2007 but in 2009 the 
dramatic decline of prices offered for paintings by Nowosielski and Malczewski was 
observed, although in 2010 prices started to increase. While prices of Dwurnik’s works 
decreased systematically every year. 

Let us remind that the hedonic index (1) evaluation requires the decision about the 
model specification, and there are no robust guidelines for the model selection since nearly 
all artworks’ characteristics are qualitative representing by dummies. Therefore in our study 



we choose three models with the best properties for each painter to check if the hedonic art 
price index HI is sensitive to the changes in the model construction. As one may notice, the 
hedonic quality adjustment, which uses the regression parameter estimates, essentially 
influences the value of the hedonic index. HQA changes the tendency of the price index HI 
(1) for Dwurnik in 2008 and 2010 in comparison to the naïve index (4). Namely, due to the 
naive index, prices were declining while due to the hedonic index they were increasing. 
Similar situation of inconsistency of the price tendency described by the naive and hedonic 
indexes (i.e. both indexes describe different price tendencies) is also observed for some 
models estimated using data regarding artworks created by Kossak in 2009 and 2010, 
Nowosielski in 2008 and 2010, and Malczewski in 2008.  

Since changes of the model specification essentially influence the value of the hedonic 
price index (1), it is impossible to evaluate the reliable – trustworthy investment returns. 
Therefore we propose the “generalized” price index, which is the geometric average (AHIt) of 
different individual price indexes11: 

 
 
 (5) 
 
 

where  denotes hedonic indexes evaluated for the t-th period on the basis of the l-th (l=1, 
2,…, k) hedonic model.  

The average price index (5) may be used to eliminate the fluctuation of the art price 
index value caused by (see discussion in Witkowska (2014b)):  

1. different hedonic regression parameter estimates applied for the hedonic quality 
adjustment evaluation concerning with the variety of the model specification or 
application of various estimation techniques, 

2. using different estimation samples, for instance including or not conditional sale, 
3. variety of the market representatives. 

In our study the average indexes are calculated for k=3 hedonic price indexes presented in 
Table 8 (i.e. employing three different specifications of the hedonic regressions (3)). 
Aggregated index (5) is also applied to evaluate the average prices for the “basket” of 
painters. In such a case l represents the artist, and k=5. 

Applying the average hedonic index (5) the price tendencies are more similar to the 
ones described by naïve indexes however the value of both indexes essentially differ 
(compare the second column to the last one in Table 8).  

To compare the returns from the investment in the masterpieces created by the 
selected painters in the considered time span, we evaluate the naïve and average individual 
price indexes for the constant base for all artists. Looking at the naive indexes, evaluated for 
the base year 2007 (Table 9), one may notice that the prices of the artworks decreased for all 
painters in 2010 in comparison to 2007 – the biggest decline is observed for Dwurnik (by 
31%), and the smallest for Nowosielski (only 5% in analyzed period). Average hedonic 
indexes show different situation – prices of paintings created by Nowosielski and Kossak 
decreased (by 21%, and 1.5% in 2010 in comparison to 2007 respectively) while prices of 
works by Dwurnik, Malczewski and Nikifor increased (by 15%, 15% and 2% during 
investigated years, respectively). 

																																																													
11 The idea of such index was presented and applied in (Witkowska, 2014b) and (Kompa and Witkowska, 2014). 
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Table 9. Price indexes and total returns [%]  
Year Individual for each painter Aggregated for all painters 

Price indexes 
(year 2007 = 100) 

Percentage returns: the 
base year = 2007 

Price indexes (5) the base year is 
the previous year (i.e. index for 

the previous year =100) Naïve (4) Average (5) Naïve (4) Average (5) 
Dwurnik Year Naive Average 

2008 94.75 132.13 -5.25 32.13 2008 109.60 107.75 
2009 90.64 106.17 -9.36 6.17 2009 75.06 83.85 
2010 69.15 115.19 -30.85 15.19 2010 102.33 111.67 

Kossak J. Price indexes (5) the base year: 
2007 (i.e. index for 

the year 2007 = 100) 
2008 111.08 114.11 11.08 14.11 
2009 114.71 100.74 14.71 0.74 
2010 88.02 98.55 -11.98 -1.45 Year Naive Average 

Nowosielski 2008 109.60 107.75 
2008 131.40 112.44 31.4 12.44 2009 82.26 90.35 
2009 77.22 70.75 -22.78 -29.25 2010 84.18 100.89 
2010 94.60 78.68 -5.4 -21.32 Percentage returns: 

the base year = 2007 Malczewski 
2008 128.12 98.08 28.12 -1.92 Year Naive Average 
2009 54.90 92.88 -45.1 -7.12 2008 9.60 7.75 
2010 79.34 115.05 -20.66 15.05 2009 -17.74 -9.65 

Nikifor 2010 -15.82 0.89 
2008 89.24 87.35 -10.76 -12.65    
2009 85.47 85.66 -14.53 -14.34    
2010 92.57 101.71 -7.43 1.71    

Source: Own calculation 

Last three columns in Table 9 contain evaluation of the hedonic price indexes for all 
analyzed painters, treated as a “basket of representative artists” for the whole market of 
Polish paintings. Indexes are calculated due to formula (5). One can notice that changes 
between naive and average hedonic indexes are very small if the previous year is taken as a 
base period. While, if the base year is 2007, the differences between values of both indexes 
are bigger and the total return from the “basket” in the investigated period  (i.e. in the years 
2007-2010) is -16% for the naive index, and +1% for the average one. 

Conclusions 

The aim of our research is to evaluate the individual hedonic art price indexes for 
selected Polish artists, namely Dwurnik, J. Kossak, Malczewski, Nikifor and Nowosielski, 
who are the most characteristic Polish painters with the biggest number of lots sold on 
auctions in the years 2007 – 2010. In the first step of our research we estimate hedonic 
regressions to choose the models describing prices (for each painter) the best, taking into 
account the fitting parameters and parameter interpretation since majority of variables 
represents qualitative features.  

In the next steps the naïve and hedonic art price indexes are calculated. We notice 
that specification of the models is crucial since it influences hedonic quality adjustment. 
Therefore application of different hedonic models causes different values of the price index, 
and it is hard to decide which index describes the “true” price movement. Therefore the 



aggregated hedonic index is proposed and such average indexes for each painter are 
calculated. We also evaluated the aggregates hedonic price indexes for the “basket” of 
painters assuming that they are representative for the Polish art market.  

Analyzing situation of the art market, represented by selected Polish painters, it is 
visible that decline of art prices started in 2009 since total (i.e. aggregated for all considered 
artists) index shows 16% or 25% of annual decrease if it is measured by average hedonic or 
naive index, respectively. In the year 2010 in comparison to 2007 total prices of artworks 
produced by five selected painters decreased by 16% due to naive index and increased by 1% 
due to average hedonic index. In comparison to the year 2007, Warsaw Stock Exchange main 
index WIG decreased by 51% in 2008, than increased by 47% and 19% in years 2009 and 2010 
respectively. As a result, in 2010 the decrease of WIG was 15% in comparison to 2007. 
Therefore even in the 4-year turbulent period the investments at Polish paintings perform 
not worse (if naïve index is considered) or much better (if aggregated index is taken into 
account) than the equity market in Poland. 
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Appendix  

Table A1. Models estimated for Dwurnik 
 Parameter estimates 
Hedonic variables Model D1a Model D2a Model D2b Model D3a 
Surface area  0.6239 *** 0.6504 *** 0.6954 *** 0.5680 *** 
Price relation  -0.1731 

 
-0.1626 

 
-0.1692 

 
-0.1720  

Technique  tempera 0.4976 
     

0,5452  
oil  0.4531 

 
-0.0105 

 
-0.0299 

 
0,3762  

gouache  0.6134 
     

0,5588  
acrylic 0.1546 

 
-0.3225 * -0.3151 * 0,1274  

watercolor 0.1366 
 

-0.3068 * -0.2592 
 

0,0536  
Signature -0.2546 * -0.1733 

 
-0.1783 

 
-0.2374 * 

Auction  
house 

RYNEK SZTUKI 0.1282 
 

0.0735 
 

0.0910 
 

0,0421  
REMPEX 0.0229 

 
-0.0475 

 
-0.0491 

 
0,0064  

POLSW 0.4039 * 
    

0,5275  
OSTOYA -0.0984 

 
-0.1819 

 
-0.2328 

 
-0,0929  

OKNA SZTUKI 
      

-0,5469  
DESA UNI 

      
0,4634  

AGRAART 0.1919 
 

0.1212 
 

0.1172 
 

0,1626  
Year Year_2009 -0.1009 

 
-0.0519 

 
-0.0691 

 
  

Year_2008 0.1261 
 

0.1947 
 

0.2133 
 

  
Year_2007 -0.1797 

 
-0.1520 

 
-0.1540 

 
  

Constant 0.4804 
 

0.5605 
   

1.1760  
Determination coefficient adjusted 0.8239 

 
0.8103 

 
0.9983 

 
0.8271  

F statistics 34.17 *** 33.61 *** 4600.14 *** 34.31 *** 
Degrees of freedom 46 

 
49 

 
50 

 
47  

Source: Own calculation 
  



Table A2. Models estimated for Kossak J. 
Hedonic variables Model K1a Model K1b Model K2a Model K2b 
Surface area  0.5855 *** 0.6678 *** 0.5873 *** 0.6675 *** 
Price relation  0.0169 

 
-0.0077 

    
 

Technique Oil/cardboard 0.0512 
 

0.0709 
 

0.0477 
 

0.0726  
Oil / wooden panel 0.1817 

 
0.2526 

 
0.1808 

 
0.2535  

oil 0.1284 
 

0.1625 
 

0.1241 
 

0.1648  
Auction  
house 

RYNEK SZTUKI 0.6566 * 0.8850 
 

0.6611 * 0.8844 ** 
REMPEX 0.4229 

 
0.6497 *** 0.4302 

 
0.6478 ** 

POLSW 1.2709 *** 1.4240 ** 1.2742 *** 1.4235 *** 
OSTOYA 0.7781 ** 1.0398 *** 0.7789 ** 1.0412 *** 
DESA UNI 0.8739 *** 1.1148 *** 0.8864 *** 1.1106 *** 
DESA 0.6779 ** 0.9133 *** 0.6774 ** 0.9151 *** 
AGRAART 0.6393 * 0.8504 *** 0.6381 * 0.8524 *** 

Year Year_2009 0.0556 
 

0.0539 *** 0.0539 
 

0.0547  
Year_2008 0.1770 * 0.1910 

 
0.1764 * 0.1913 ** 

Year_2007 0.0519 
 

0.0474 * 0.0519 
 

0.0474  
Constant 1.2789 ** 

  
1.2604 ** 

 
 

Determination coefficient adjusted 0.7018 
 

0.9988 
 

0.7017 
 

0.9988  
F statistics 22.14 *** 7955.50 *** 22.14 *** 7955.50 *** 
Degrees of freedom 75 

 
76 

 
76 

 
77  

Source: Own calculation 

Table A3. Models estimated for Nowosielski 
 Parameter estimates 
Hedonic variables Model N1a Model N1b Model N2b 
Surface area  0.6414 *** 0.7207 *** 0.6478 *** 
Price relation  0.3460 * 0.3216 * 0.3056 * 
Technique pencil 0.2687 

 
0.4314 

 
0.4742 *** 

drawing ink  0.4705 
 

0.5739 
 

0.5518 *** 
tempera 1.1051 *** 1.2322 *** 1.5785 * 
oil 1.4257 *** 1.4442 *** 1.4432 

 gouache 0.9139 
 

1.0815 * 
  watercolor 0.3048 

 
0.3980 

 
0.5648 

 acrylic 1.1080 ** 1.1194 ** 0.5769 * 
Signature 0.3272 * 0.3316 * -0.0714 *** 
Auction  
house 

POLSW 
    

1.8906 *** 
OKNA SZTUKI  

   
1.7661 *** 

DESA UNI 
    

1.3242 
 AGRAART  

   
1.2708 

 Year Year_2009 0.0260 
 

0.0531 
 

-0.3208 
 Year_2008 0.4271 * 0.4321 ** 0.2891 *** 

Year_2007 0.2415 
 

0.2591 
 

0.2959 *** 
Constant 1.0407 

     Determination coefficient adjusted 0.7739 
 

0.9970 
 

0.9977 
 F statistics 94.70 *** 9152.11 *** 9159.02 *** 

Degrees of freedom 67 
 

68 
 

64 
 Source: Own calculation 



Table A4. Models estimated for Malczewski 
 Parameter estimates 
Hedonic variables Model M1a Model M1b Model M2a Model M2b 
Surface area  0.8300 *** 0.7739 *** 0.8322 *** 0.7735 *** 
Price relation  -0.1053 

 
-0.0633 

 
-0.0982 

 
-0.0628 

 Technique pastel 1.0476 
 

1.0197 
 

0.9814 
 

1.0177 
 oil 1.1981 *** 1.1685 *** 1.1914 *** 1.1681 *** 

watercolor 0.5751 
 

0.4774 
 

0.5690 
 

0.4765 
 Signature -0.1299 

 
-0.2455 

 
-0.0527 

 
-0.2443 

 Auction  
house 

RYNEK SZTUKI 0.7895 
 

0.8563 
 

0.9351 
 

0.8607 
 REMPEX 0.7334 * 0.7103 * 0.8699 

 
0.7137 

 POLSW 1.7900 *** 1.8038 *** 1.9278 *** 1.8075 *** 
OSTOYA 

    
0.2555 

 
0.0068 

 DESA UNI 1.3257 *** 1.3868 *** 1.4623 ** 1.3909 ** 
DESA 1.1679 ** 1.1728 ** 1.3057 * 1.1765 * 
AGRAART 1.1592 ** 1.1971 *** 1.3008 * 1.2011 * 

Year Year_2009 -0.1870 
 

-0.2426 
 

-0.1976 
 

-0.2433 
 Year_2008 -0.1575 

 
-0.1809 

 
-0.1581 

 
-0.1811 

 Year_2007 -0.1345 
 

-0.1606 
 

-0.1399 
 

-0.1609 
 Constant -0.8311 

   
-1.0618 

   Determination coefficient adjusted 0.7205 
 

0.9946 
 

0.7209 
 

0.9946 
 F statistics 118.93 *** 8494.94 *** 119.00 *** 8494.94 *** 

Degrees of freedom 55 
 

56 
 

54 
 

55 
 Source: Own calculation 

Table A5. Models estimated for Nikifor Krynicki 
 Parameter estimates 
Hedonic variables Model NK1a Model Nk1b 
Surface area  0.3522 *** 0.6848 *** 
Price relation  -0.0317 

 
0.0319 

 Technique gouache 0.3619 *** 0.4774 *** 
watercolor 0.3659 *** 0.4326 *** 

Signature 0.1631 * 0.1356 
 Auction  

house 
RYNEK SZTUKI -0.4422 ** -0.0398 

 REMPEX -0.3386 ** 0.2029 
 OKNA SZTUKI -0.1364 

 
0.3358 

 DESA UNI -0.3196 * 0.1766 
 DESA -0.1475 

 
0.3697 * 

Year Year_2009 -0.0908 
 

-0.0981 
 Year_2008 -0.1051 

 
-0.0816 

 Year_2007 0.0572 
 

0.0334 
 Constant 4.0550 

   Determination coefficient adjusted 0.6142 
 

0.9983 
 F statistics 6.72 *** 4744.80 *** 

Degrees of freedom 65 
 

66 
 Source: Own calculation 

 
 


