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Abstract: Relatively new approach toward investing is toa@rn pieces
of art as investment instrument or collateral. idev to decide whether art is
a good investment, it is necessary to evaluateat@gaeturns, which might
be obtained from such investment thus an art gridex should be devel-
oped. The aim of the paper is to discuss artwoskgeestment assets and
evaluate price index of paintings produced by llisRaartists whose art-
works were traded the most often on auctions thkt im Poland in the years
2007-2010. In our research, employing data conngridb0 objects, we ap-
ply hedonic index methodology to estimate retumasnfthe paintings mar-
ket. Our results justify the opinion that art cantbeated as safe asset class,
especially in comparison to equity market.
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INTRODUCTION

Situation at financial markets tends investorsowk|for alternative invest-
ments to diversify their portfolio. Relatively neapproach toward investing is to
concern pieces of art as investment instrumentlhateral. There is growing liter-

! Investing in Paintings on the Financial Markesearch conducted under the National
Science Centre Grant No. 2012/05/B/HS4/04188
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ature concerning artworks as investment opportufdtyinvestors: Frey, Pom-
merehne (1988), (1989a), Pesando (1993), Mei, M@#2), Worthington, Higgs
(2003), (2004), Campbell (2004), (2008), Adamowgk&08), Higgs (2012),
Hsieh, et al. (2010), Kraeussl, Wiehenkamp (2042Q Frey, Cueni (2013), to
mention some.

In the year 2013, the global art market equaled Biflion of Euro. It means
that the global art and antiques market was alivach to the extraordinary heights
of the pre-recession boom years powered by bugeksierica and by rising prices
for major Post-War and Contemporary artisthe Polish art market is very small
i.e. about 0.2% of the world sales - its value wasmated for 300-350 million
PLN, while auction sales was 60.5 million PLN irl2®

The aim of the paper is to evaluate the returns fitee investment in Polish
paintings market on the basis of the art price xndsommonly used methods to
construct art price indexes are repeat-sales rggresand hedonic regression
[Ginsburgh, et al., 2006, p. 947]. Limited scaldlad art market in Poland does not
allow applying the repeated sale approach, thexefloe hedonic method is em-
ployed. The research is provided on the basis taf dancerning the selected sam-
ple of paintings sold at auctions held by aucti@udes and foundations in the
years 2007-2010.

ART AS INVESTMENT ASSET

Artworks as investment assets are quite speciad. dthrent market value
of art piece is difficult to evaluate since thesend “natural value”, which could be
used as reference or fair value. The price of akuslimited only by the amount
of money that collectors are willing and able ty far [Goetzmann, et al. 2011].
Investment in art is undivided and illiquid in coamjson to “classical” financial as-
sets. Artworks are often expensive, also costsuothase and sale may be high
(from 10 to 25 percent of hammer price while castdinancial markets are about
1% of the price) and they seem to be long-lastivgstments.

There are also several risks (regardless the figkrioe variability of in-
vestment instruments) special for the art marke#yfFCueni, 2013]. (1) Buyer can
never be certain whether the purchased objectiggnal (i.e. not a copy or for-
gery). And even if the artwork is an original piecme never knows who was

2 In the year 2013, USA accounted for 38% of thévalanarket by value, China - 24%, the
UK - 20%, France - 6%, Switzerland - 2%, Italy, @any, Austria and Sweden - for 1%
each of them, and the rest of the world — 6%. TgkiMo account Europe as a whole,
United Kingdom created 63% of the market valuenEea- 19%, Germany - 5%, Italy —
3%, Austria — 2%, Sweden — 2%, Spain -1%, the Nkthds 1% and the rest of Europe-
an Union 4%. The European Union as a whole kept 82#e world market [McAndrew
2014].

3 Deloitte 2013.
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a painter: the master himself, the circle, the stloo the painting is made only in
style of a grand master(2) Quality of paintings, which have been repaihtdam-
aged, not properly renovated or stored, may céawseéeclining of their values. (3)
Owners of art pieces can be afraid that the mastarp (that they poses) might be
stolen, destroyed (by fire, revolution, etc.) oized by government as a part
of “national heritage”. (4) Possession of valuadotecan cause the necessity to pay
additional taxes (sale or property taxes) and gowent may impose new export
restrictions. (5) Tastes and fashions changes atene and art market is charac-
terized by extreme heterogeneity thus one nevewskribthe certain artist will not
be “fallen from fashions” in the future. Renneb@gl Spaenjers (2013) report 220
“fallen from fashions” artists who were includedthre 1926, 1959 and 1980 edi-
tion of Gardner'sArt through the Agésbut not in the 1996 or 2004 edition. (6) Art
belongs to the group of luxury goods and it's pricevery sensitive on general
economic situation and income changes. Goetzmaah €2011) present the evi-
dence that personal income of the highest earmtesrdines price of art - one per-
cent fall in income of the earners in the top Oetcpnt income distribution in the
UK triggers a decline in art prices of nearly 10geat. (7) Behavioral anomalies
seem to play an important role in the art marketesicollectors are usually not
willing to sell pieces of art from their collectismnd they tend to buy art produced
by domestic artists.

In order to decide whether art is a good investmerm necessary to evalu-
ate expected returns which might be obtained frogh anvestment thus an art
price index should be developed. The are three mggals behind construction
of art price indexes is ([Ashenfelter and Gradd9&)0 [Ginsburgh et al., 2006]):
(1) to measure financial performance of art, reéato other alternative forms of
investment, (2) to check whether adding art toerdified market portfolio can
lower the overall risk and/or increase the rateetéirn, and (3) to outline general
trends on the art market.

Construction of the art price index dedicated ® tlkrtain market requires
several decisions concerning: selection of thenehethodology and selection
of the sample i.e. its size and the way of the abgelection. There are several
methods and indexes which can be used to analyaegel of prices or returns
from the art market, such as naive price indexeaegales, average price (geomet-
ric mean), composite price (basket) index, and hedodex. Pesando (1993), Pe-
sando, Shum (1999), Mei, Moses (2002) employ repalats, Mok et al. (1993),
Landes (2000) — geometric repeat sales, Ginsbi@gmved (1992), Kraussl, van
Elsland (2008), Higgs, Warthington (2005) — hedadndex, Candela et al. (2004)
— quality adjusted price, Renneboog, van Houtt®Z26-basket index.

4 See (Frey and Pommerehne, 1989b) describingdhe at the painting “Daniel in the Li-
on’s Den”.

5> Gardner's Art Through the Agésan American textbook on art history that waittem

by Helen Gardner (1878 — 1946) and published feffitlst time in 1926.
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The repeat sales methodology considers only thdseiks that were sold
at least twice in the investigated period, andrthgce were registered. Thus it re-
quires transparent and liquid market. Ginsburgil.g2006) argue that repeat-sales
regression should not be applied to periods shdrger 20 years, since the number
of observations may be too small to obtain reliabklts. The main advantage of
hedonic index approach is that it may considetratied objects.

According to the Deloitte (2013) report, averageaust return from 800 re-
peat sales, that took place in Poland during l@syears, was 25.7% while in the
same time equity returns measured by Warsaw Steckdhge Index WIG20 was
only 8.7%. Annual return from artworks hold longer than léags was 46.6%
while investments with the horizon shorter thanéarg gave only 0.2% profit.
Thus the time span of investments is crucial iraivigtd returns.

Naive art price indexes are constructed using @ecend median auction
prices. In this method, a basket of representgiaiatings is created and tracked
over time. This approach avoids the repeated sassctions but requires instead
aggregation on some a priori criteria in orderdastruct so-called “average paint-
ing” [Candela, Scorcu 1997].

The problem of the sample selection is crucialdnstruction the fixed bas-
ket of representative artworks that must be madexipgerts. However it appears al-
so in application other methods and it is knowmrfiderature since many different
criteria of the artwork selection are employediHe literature the most often se-
lected criteria are: (1) mediums (for example LeliaBiey, Zanola (2002) consid-
er sculptures, Pesando (1993) — prints, Candekd. d2004) — paintings, Gins-
burgh, Schwed (1992) — drawings); (2) style of piece of art or the period when
the artwork came into being (for instant Pesandi®8) concerns modern prints
and Picasso prints, Candela et al. (2004) — Modathcontemporary, 19-th centu-
ry, Old Master paintings, Ginsburgh, Schwed (199%emish-Dutch, French, Ital-
ian Old Master drawings); (3) authors selected lmy éxperts (as an example is
a paper by Pesando, Shum (1999) who analyze Piqas#s); (4) nationality
of artists or place where they created their ark&dfor instance: Mok et al. (1993)
consider Modern Chinese paintings, a Kraussl, valaid (2008) — German paint-
ings in general, Ginsburgh, Schwed (1992) - Fleriskch, French, Italian draw-
ings, Higgs, Warthington (2005) — Australian paigs), and (5) belonging to the
certain collection (as it is done by Landes (2080p takes Ganz collection).

Such arbitrary choice may be criticized becausecsedl artworks may not
be representative for the whole market. The sizth@fsample depends on the in-
vestigated period i.e. time span when artworksale.

6 See [Gajewski, Potocki, 2013].
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HEDONIC ART PRICE INDEX

Art price index can be evaluated employing hedoegression, which is a
method for estimating an approximate value of agief art adjusting the average
price of the artist’'s works for the qualitative cheteristics which are incorporated
into the hedonic model. Hedonic price functions ased to predict prices of new
goods, adjust for quality change in price indexed 8 measure consumer and
producer valuations of different products. Theyatibe the relationship between
characteristic of a product and its price. The @i@function is determined by dis-
tributions of buyers and sellers and their prefeesnas well as the structure of
competition in the market [Neiheim 2006].

Artworks are heterogeneous assets, with a variétphysical and non-
physical characteristics that make them uniqududieg artist reputation, materi-
als used, the period of production and subjectiagst like quality. Therefore the
price of an artwork depends on these charactesidtichedonic approaghhe val-
ue attached to each one of the attributes, thaleemed to be significant in the de-
termination of the price, is estimated and theepizex is evaluated employing so
called hedonic quality adjustment (HQA). The basionula for hedonic index

(HI) is as following:
m
(R /] RO"
I\”t+1 —_1=1 e I:! !

HQA., HQA.

where at timd: NI — naive price indexP; - the price of the-th artwork, HQA —
hedonic quality adjustment.

The naive price index (NI) describes “average magritfrom the aggrega-
tion of all artworks that create the sample représg the art market or it's seg-
ment. The hedonic index allows the tracking of shemmn price movements and re-
turns in this market. It let us a better undersitagaf how this market performed
over the investigated period. The performance isfrittarket can then be compared
to investments in traditional financial assets.

Changes in quality, style, mode and type of thevanits is described by the
hedonic quality adjustment which is defined asofwlhg:
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" Hedonic price indexes are discussed by Neshein6(200iplett (2006) while their appli-
cation on the art market by Candela, et al. (20R4¢eussl, van Elsland (2008), Kraeussl,
Wiehenkamp (2012) to mention some research provioiedeveloped art markets. How-
ever the first attempt to construct hedonic arteiindexes for emerging markets was
made by Kraeuss, Logher (2008) who consider arketain China, Russia and India.
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whereX;: - observations of thethe feature characterizing theéh artwork at time
t, m andn are numbers of lots sold in the peripdndt+1 respectively,c“rj - pa-

rameter estimates of hedonic regression (pooleskssipn) that usually takes the
following form:

k 4
InP, :a0+zaj Xii s +zlgtzi,t+5i,t (3)
j=1 t=1

wherea;, £ - the coefficient values of the characterigti@ndz, Z; - time dummy
variable, which takes the value 1 if the paintirig sold in the period and takes
the value 0 otherwise, ad- the disturbance term.

One of the underlying assumptions is that the poican artwork depends
essentially on its quality, which is to a greatesttquantifiable. The explanatory
variables represent characteristics of the objetteh as the artist, size, format,
technique, materials, period, subject of the arkwsignature and artist’s living sta-
tus or related to the sale, including auctionemration and date of sale. These at-
tributes are usually qualitative so they are regmted by dummy variables in (3).
The dependent variable in hedonic models is usul#ynatural logarithm of the
sales price. All auctions relating to an artistiauded in the calculation in order
to avoid selection bias. The time dummy variablas be annual, semi-annual,
quarterly or even monthly depending on the frequeridrading. The hedonic ap-
proach essentially entails running an Ordinary L&agiares (OLS) regression.

The hedonic regression method therefore contralgdiality changes by at-
tributing implicit prices to a set of value-addiolgaracteristics. In other words, he-
donic regressions strip the observable charadt=rigbm the artworks to obtain an
index reflecting the price of a “standard artwofRenneboog, Van Houtte 2002].

Hedonic models require knowledge of the artworkkaracteristics and
mechanisms driving art prices. The main weakneshisfmethodology is limita-
tion of attributes used as explanatory variables abitrariness of their selection.
Therefore application of hedonic index methodologyuires decision about:

a) the form of the price indéxfor example Kraeussl, van Elsland (2008) use
formula (1) while Higgs (2012) defines hedonic prindex in different way;

b) the selection of explanatory variables in the regijem model (3) that is con-
nected with the information describing artworksnigesubject of transaction,

c) the selection of the artwork sample that will bedufor art price index evalua-
tion in formulas (1)-(2).

EMPIRICAL RESULTS

The art market in Poland practically did not exiatder the communist re-
gime. Although in that time several art galleriesl artist associations were operat-

8 See [Widtak 2010] who presents different formshaf price index.
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ing buying and selling art pieces, mostly curremitpduced by domestic artists or
the one from other soviet bloc countries. Art maikePoland started to normalize
and develop at the beginning of political and eceoigotransformation in 1989

when new art galleries and foundations togetheh w&itction market have been
created. In years 1989-2012, number of art auctiocreased from 8 to 122. It is
worth mentioning that last two decades were chara&td by changes in the in-
come distribution and the structure of consumptiwet caused the increasing of
the interest on art market in the Polish society.

Table 1. Structure of Polish art market in thetfiralf of 2012 by mediums and segments

Mediums Lots [%] Value [%]| Segments Lots [%] | Value [%)]
Sculpture 2 1| Post-war and contemporary 30 31
Photography 1 0| Ultra-contemporary 44 8
Arts & Crafts 10 5 | Art before 1945 26 61
Graphic 14 2

Drawing 17 20

Painting 56 72

Source: own elaboration on the basis of data fréajgwski, Potocki, 2013, pp. 18-19].

Structure of the art market in Poland in 2012 isspnted in Table 1. Paint-
ings are the most popular medium of the Polishratket both in number of lots
(56%) and value of transaction (72%). Thereforenigs may be used as repre-
sentative segment of the Polish art market. “Utbatemporary art”, which de-
scribes young artists (under 40 years old) is mijsfished since it creates the ma-
jority (44%) of artworks sold but they characterizelow prices, and creates only
8% of total value.

Table 2. Structure of the database: paintings @plductions in years 2007-2010

Structure of transactions in years 2007 2008 2009 2010
Number of lots sold 249824%)| 2548 (25%)| 2427 (23%) | 2932(28%)
Value of transactions [min PLN]39.22(24%)| 58.71(37%)| 36.71(23%) | 25.68§16%)

Source: own elaboration

Hedonic models are estimated employing H&tam auctions of paintings
that took place in Poland in the years 2007-2010e Whole sample contains
10,400 objects produced by nearly 3,000 artists sepoesent different periods and
styles, as well as a great variety of techniqueking into account number of lots
sold, one should notice that situation is stalde @very year these numbers are
similar (Table 2). However the highest value ohsaction was observed in 2008,
and in 2010 it equaled less than 50% of the sal@907.

° The basic data base from auctions of paintingsagastructed by Luaska (2012).
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The range of prices is huge: from 20 PLN for a piereated by J. Jakébow-
ska (born in 1984) to 1.1 million PLN for an artwdsy W. Czachérski (1850 -
1911), with average price for a single lot 8,69 INPAnd standard deviation 33,698
PLN. Therefore here a question arises which tramlgdcts should be taken into
account and what is the minimal price for a workréat is as a piece of art.

Description of data and variables

We decided to consider only artworks, painted ley Rlolish artists who are
selected according to the biggest number of loks sothe investigated peridt
and we assume that minimal average price for ast ahiould be 2,000 PLN. Em-
ploying these criteria the sample of paintings émstructed. It consists of 750
paintings created by 11 artists (see Table 3).

Table 3. List of Polish painters whose artworksatzd the sample

Value Average
No. | Author Count [PLN] value [PQI]_N] vear of
of artworks sold in 2007 - 2010 birth death

1| Chmielinski Stachowicz Wt.| 55 648 200 11786| 1911 | 1979

2 |Dominik Tadeusz 46 608 000 13 217| 1928 -

3| Dwurnik Edward 63 431 300 6 846| 1943 -
4|Erb Erno 58 816 500 14 078| 1890 | 1943
5|Kossak Wojciech 60 2 027 500 3372 | 1856 | 1942
6 | Wyczoétkowski Leon 61 3848 300 63 086| 1852 | 1936
7 | Hofman Wilastimil 85 1817 050 21 377| 1881 | 1970
8| Kossak Jerzy 91 1261 000 13857| 1886 | 1955
9| Malczewski Jacek 71 9 401 300 132 413| 1854 | 1929
10| Nikifor Krynicki 79 196 400 2486| 1895 | 1968
11| Nowosielski Jerzy 81 5706 700 70 453| 1923 | 2011

Sum 750 | 26762 25D

Source: own elaboration

The biggest number of lots sold in analyzed peviede produced by Jerzy
Kossak (91) while the highest value of transactiooacerns artworks by Mal-
czewski (more than 1 million PLN). In our sampleg towest average value for the
single artwork obtained paintings by Nikifor (24B&N). The selected sample co-
vers 7.2% of all lots and 16.2% of the turnoverigeged in the database. Table 3
contains basic information about “the most liqujgliinters whose artworks are
used in our research.

In our investigation we select several explanat@jables which are usual-
ly applied in hedonic models constructed for thepaice. They describe artist’s

101n the paper [Kompa, Witkowska 2013] sample s@egbrovided due to different crite-
ria is discussed.
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and exhibitor’s reputation, type and quality of #réwork as well as conditions of
the transactionAuction houselescribes the reputation of auctioneer and thisiva
ble is specified as a number of dummies definedenafrauctioneer. In our models
there are 9 variants of this variable, and theresfee variant is: “other auc-
tioneers”. Artist reputation is defined by the naafea painter that is represented
by the variableartist (see Table 3), and “Wyczdtkowski” is the referempanter,
among 11 artists. Artist's living status is oftamcdrporated to hedonic models
since when an artist dies the production stopspaings may rise. We assume that
variableliving statusequals O if artist is still living when and auctitakes place.

Type and quality of the art piece is described éyesal variables such as:
signature techniqueand surfaceof the painting. Technique and materials charac-
terize type of work and this variable is specifeeda number of dummies that indi-
cate whether the art piece represents certaindiperk. We distinguished 9 vari-
ants of the variable and the reference variantagher techniques”Signatureis
one of the artworks attributes, it equals 1 if sigme is visibleSurface]cny] of the
artwork is the most commonly used variable thatdeses the physical characteris-
tics of painting. In general the parameters estsdor this variable should be
positive however larger works may be difficult tsmlay thus in some models
squared surface is applied. In the model we useraladbgarithms of surface area
or of squared surface.

Conditions of the transaction is represented byvamablesyear andprice
relation. Year of sale is a set of binary variables defittexlyear of transaction. In
our research we consider 4 years, and the refereadant of this variable is
“Year_2010". Price relation between reserve and hammer price, this variable
equals 1 if the former is bigger than the lettexcsiin such a case sale might not
take place (so-called conditional sale).

Hedonic regression

In this paper we present four selected modelsahatestimated employing
OLS method on the basis of described above samipkmodels’ specification is
presented in Table 4, where symotienotes variables present in the certain mod-
el, numbers in parenthesis informs about numberadfnts that are statistically
significant for the significance levei=0.05, + informs that qualitative or binary
variables are significant with positive sign of fherameter estimates.

Models M3 and M4 are characterized by the highdpistéed R and nega-
tive value of Akaike's information criterion, whicimake them the best models
from the point of view their statistical characstids. The specification of the
models M1 and M2 is nearly the same, except presehthe variableprice rela-
tion thus their characteristics are similar. One matyceahat the models M2 and
M3 differs one from another only by representatidrthe painting’s size (loga-
rithm surface areaor logarithmsurface ared but their statistical properties are
completely different that is especially visible queming Akaike’s criterion. While
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the models M3 and M4 differ by two variables ané donstant term but their
characteristics are nearly the same.

Table 4. Comparison of models’ specification

Models M1 M2 M3 M4
const ° + ° + ° +

year ° D ° (1) ° °

auction house ° 4 ° 4 | o (8) ° (7
artist ° 9) ° 9) | e (9) ° 9)
sighature ° ° ° °
technique ° (5) ° 5)| e (2 ° (2
price relation [ °

surface area ° + ° +

surface are& ° + o +

living status [ +

R2 adjusted 0.8114 0.8115 0.9953 0.9953
F 101.68 105.07 5071.98 4910.17
Akaike 1269.10 1267.30 -1494.40 -1492.90

Source: own elaboration

Table 5 contains parameter estimates of selectettisiostars denote signif-
icance level: *a=0.10, ** ¢=0.05 and ***0¢=0.01. Artist'sliving statusis signifi-
cant variable with positive sign in model M4. Il alodels variablesignatureis
not significant, as well as nearly all variantstloé variableyear. Parameter esti-
mates standing by names of all painters, exceptalski, are negative that is
correct since only Malczewski's artworks obtainéghler prices than Wyczoétkow-
ski. Positive parameters standing by names of @uegrs is also proper because
selected auction houses are well-known and seebe twustworthy thus they or-
ganize auction which are selected more often wlednable artworks are subjects
of transactions. Taking into consideration sign arghificance of selected tech-
nigues we notice that oil paintings are usually enexpensive than the ones pre-
pared using other techniques.

Table 5. Parameter estimates

Name of | Variable Model M1 | ModelM2 | ModelM3 | Model M4
variable variants Parameter estimates
const. 2,788 *** 2,793 *** 5,040 ***
YEAR_2007 0,093 0,097 0,008 0,007
year |YEAR_2008 0,076** 0,077 ** 0,001 0,001
YEAR_2009 0,015 0,015 0,002 0,002
auction | AGRAART 0,295 ** 0,299 ** 0,084 *** | 0,083 **

cont. on the next page
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Table 5. (cont.) Parameter estimates

Desa 0,199 0,201 0,085 *** | 0,084
Desa Unicum 0,408 *** 0,403 *** 0,054 ** 0,055 ***
house |Okna Sztuki 0,480 *** 0,482 *** 0,071 ** 0,070 **
Ostoya 0,100 0,103 0,065 *** | 0,064 ***
Polswiss Art 0,805 *** 0,797 **=* 0,070 *** | 0,072 ***
Rempex 0,090 0,081 0,058 *** | 0,061 ***
Rynek Sztuki 0,017 0,008 0,048 ** 0,050 **
signature -0,044 -0,046 -0,004 -0,004
price relation -0,027 -0,007
surface area 0,565 *** 0,564 *** 0,048 *** | (0,048 ***
surface area 0,564 ***
artist’s living status 5,041 ***
Kossak_J -1,591 *** | -1418 *** | -0,057 *** | -0,057 ***
Kossak W -0,877 *** |-0,686 *** | -0,032 * -0,032
Chmieliski -1,227 *** | -1,020 *** | -0,060 *** [-0,060 ***
Dwurnik -2,282 *** | .2174 *** | -0,141 *** |-0,141 ***
artist Erb -1,091 *** |-0,812 *** | -0,041 ** |-0,042 **
Hofman -1,088 *** |-0,848 *** | -0,048 ** |-0,048 **
Malczewski 0,312 *** 0,535 *** | -0,100 *** |-0,101 ***
Nikifor -1,333 *** |-0,874 *** | -0,255 *** |-0,256 ***
Nowosielski -0,119 0,072 -0,047 *** |-0,047 ***
Dominik -1,905 *** |-1,854 *** | -0,060 *** |[-0,059 ***
watercolour 0,197 0,553 -0,015 -0,016
acrylic 0,698 *** 0,891 *** 0,045 0,045
gouache 0,285 0,641 -0,002 -0,004
Tech- | oil 0,886 *** 1,043 *** 0,056 ** 0,056 **
nique | pencil -0,246 0,235 -0,070 ** | -0,070 **
pastel 0,450** 0,746 ** 0,034 0,034
tempera 0,635** 0,997 *** 0,030 0,030
drawing ink -0,598** -0,275 ** -0,017 -0,017

Source: own elaboration
Hedonic art priceindexes

In our research we evaluate naive and hedonic mibexes. Parameter es-
timates of the models (3), presented in Table&uaed to evaluate hedonic quality
adjustment (2), and, finally, price index (1). Iable 6 we present obtained results.
Naive price index is a hominator in relation (IDdalescribes “average” changes
of prices regarding selected artworks in every $tigated year. Hedonic quality
adjustments (HQA) is evaluated separately for stemated models therefore also
hedonic price indexes depends on the parametenast.
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Table 6. Hedonic art price indexes

Equity market index

Type of index | Mode| Year HQA Alr;ggge
WIG WIG20
2007 1.0000 55 648.54] 3456.05
Naive 2008 1.4984 27 228.64 1789.73
2009 0.6163 39 985.99 2388.72
2010 0.9441 47 489.91 2744.17

2008 | 1.4137 1.0599
M1 | 2009 | 0.6867 0.8975
2010 | 0.9860 0.9575
2008 | 1.4160 1.0582
Hedonic M2 | 2009 | 0.6862 0.8981
2010 | 0.9887 0.9549
2008 | 1.3256 1.1303
M4 | 2009 | 0.8552 0.7206
2010 | 0.9088 1.0389

Source: own elaboration aniitp://www.gpw.pl/indeksy_gieldowe

Table 7. Percentage returns from different investragsets

Investment in art Returns Returns
: comparison tq comparison
Indeg Y| Model | Year the A;/nerzﬁgf to the ?r?r:l?gle
P (t1) | 2007 (t1) | 2007
2008 | 49.4 49.8 -4.5
Naive 5000 | 384 7.7 Warsaw Sto\(;\lligxchange Index
2010 -5.6 -12.8
M1 2008 6.0 6.0 -3.1| -51.1 -51.1 -5.1
2009 | -10.3 -4.9 46.9 -28.1
2010 -4.3 -89 18.8 -14.7
Hedonic M2 2008 58 58 32 Warsaw Stock Exchange Blue
2009 | -10.2 i Chip Index WIG20
2010 | 45 92 P
M4 2008 | 13.0 13.0 -5.4| -48.2 -48.2 -7.4
2009 | -27.9 -18.6 33.5 -30.9
2010 3.9 -154 14.9 -20.6

Source: own elaboration

Last two columns in Table 6 contain quotationshaf market indexes from
the Warsaw Stock Exchange (WIG is total return xnddile WIG20 is blue chip
index). Having quotations of stock indexes we malgwate returns that could be
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obtained investing on equity market and compate the investment on art mar-
ket.

Therefore we calculate percentage returns for gaah (Table 7) as: (1) an-
nual return i.e. in comparison to the previous y&4), (20 total return i.e. in com-
parison to the year 2007, and (3) average anntiahras geometric mean from the
total return obtained in the year 2010.

It is visible that both equity indexes generateskés in every year of inves-
tigation while negative returns on the art markmiesar in 2009 and 2010. It worth
mentioning that naive price index and hedonic iedexvaluated on the basis of the
models M1 and M2 show smaller average annual logs®s stock index WIG.
While all of them have generate smaller losses ihadex WIG20.

CONCLUSIONS

Analysis provided in the paper shows that the atket in Poland has been
developing since 1989. This market is still immataowever it may be attractive
for the investors. Presented results justify thmiop that artworks, created by the
well-known Polish painters, can be treated as aaget class, although in the in-
vestigated period the returns from treasury boneievinigher (- annually from 4%
to 5.75% which depends on mature of the bondsishfabm 2 to 10 years). Com-
paring the returns from the investment in art, @spnted by hedonic or naive in-
dexes, to returns from WIG and WIG20 we notice fbases from investment in
artworks are smaller. We also notice that financiais is visible in the Polish eg-
uity market in 2008 while in the art market a yleaer.

Taking into consideration the construction of hddeagression models, it is
visible that the model specification essentiallfiuances hedonic quality adjust-
ment hence it affects evaluation of the art prizaek which is the artworks’ prices
proxy. Thus it might be convenient to employ aggted indexes as it is proposed
by Witkowska 2014.
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