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ABSTRACT
Auction price studies have typically had an object-based focus, employing models to understand the prices of artworks. In this 
paper, we take an alternative focus on price heterogeneity, considering the artist, not the artworks, as the level of observation. 
Understanding how factors relating to the artist, such as gender and region, and their work, such as how diverse their oeuvre 
is, provides new insights into our overall understanding of price heterogeneity in the art auction market. Using panel data from 
the Australian Art Sales Digest for auctions containing artworks by Australian Indigenous artists, we investigate artist-level 
price heterogeneity. We find significant impacts of product and supply diversity, regions, fame and the living status of the artist, 
particularly a strong death effect. Conversely, there are no significant effects of artist supply factors (number of works offered) or 
the gender of the artist.
JEL Classification: Z11, D44, L22

1   |   Introduction

Studies of auction prices have typically had an object focus, 
employing models to associate the hammer price of individual 
artworks with either characteristics of the artwork and the auc-
tion (Fedderke and Li 2020; Forster and Higgs 2018; Hawkins 
and Saini 2016; Hodgson and Hellmanzik 2019; Ursprung and 
Wiermann  2011) or with pre-sale information on the artwork 
(Bauwens and Ginsburgh  2000; Czujack and Martins  2004; 
Ekelund et al. 2013; Farrell et al. 2018). Variability across art-
ists has received much less attention but is, however, consis-
tent with the literature that suggests an artist's name (or lack 
thereof) has a large impact on the evaluation of artworks 
(Cleeremans et  al.  2015; Oosterlinck and Radermecker  2019; 
Radermecker 2021; Thompson 2010), the existence of price seg-
ments in art auction markets (Fry 2020; Prieto-Rodriguez and 
Vecco 2021), the existence of superstars (Candela et al. 2016) and 
the finding that in estimating hedonic models, data should not 

be pooled as individual artists are significantly different (Farrell 
et al. 2018). Thus, an alternative way to capture price variability 
is to consider the artist, not the artworks (objects) as the level 
of observation (Candela et al. 2016; Castellani et al. 2012). This 
approach therefore takes a measure of price variability for art-
works at the artist level and seeks to relate this to characteris-
tics of the artist and their work. Such analysis also moves from 
model specifications, such as hedonic regression models, for the 
expected value (or mean) of artworks to models for the disper-
sion of the prices of artworks produced by an individual artist in 
a given period (e.g., a year). Models for means and dispersion are 
obviously related, and thus, it is likely that similar factors will 
play a role in both. This link is useful in specifying models for 
dispersion (price concentration).

In this paper, we use a panel of Australian Indigenous artists to 
study variability at the artist level using an index of price concen-
tration—the Gini coefficient (Gini 1921). Australian Indigenous 
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art has made the transition from the primary gallery or dealer 
market into the secondary auction market and appears not just 
in auctions of ethnographic and cultural material but also in 
auctions of modern and contemporary art (Aboriginal Arts and 
Crafts Industry Review Committee 1989). Australian Indigenous 
art ranges from the traditional dot paintings from the Western 
Desert region through to more contemporary dot paintings from 
the Central Desert, X-ray paintings from Arnhem Land in the 
North, the traditional ochre paintings from the Kimberley re-
gion and the watercolour landscapes of the Hermannsburg 
school of artists (Artlandish 2019). This diversity of artists and 
artworks facilitates understanding price variability at the artist 
level for this market. This genre of contemporary art has several 
parallels to abstract art (Myers 2002; Smith 2008) and attracts 
buyers from around the globe. Thus, whilst this market is the 
context in which we conduct our study, the findings will also 
have implications for art auctions more broadly.

The plan for the rest of this paper is as follows. In the next sec-
tion, we provide some background to our paper. We then pres-
ent the modelling framework that we use. This is followed by a 
description of the data that is used. Next, we present the results 
of our analysis and discuss our findings and their implications. 
Finally, we present some conclusions.

2   |   Background

The fact that the reputation of the artist can play an import-
ant role in hedonic models and in models of returns has been 
recognised (Throsby  1994). Indeed, the presence or absence 
of an artist's name (Cleeremans et  al.  2015; Oosterlinck and 
Radermecker  2019; Radermecker  2019, 2020), a signature 
(Black 2017; Zhou 2017), winning a prize or exhibiting at a major 
exhibition (Johanson, Coate, Vincent, and Glow 2022; Pénet and 
Lee 2014) or the gender of the artist (Bocart et al. 2021; Farrell 
et al. 2021; LeBlanc and Sheppard 2021) can all influence the 
valuation of a work. Similarly, the lack of authenticity can lead 
to reduction in value (Bocart and Oosterlinck 2011; Coslor 2016; 
Scorcu et  al.  2021). Additionally, the interaction of an artist's 
talent and fame creates both cultural and economic value and 
plays a role in determining price (Angelini and Castellani 2019; 
Beckert 2020; Beckert and Rossel 2013).

Increasingly, artists resemble or act as brands (Angelini 
et  al.  2019; Gandini  2016; Muñiz Jr. et  al.  2014; Petrides and 
Fernandes 2020) and cultural institutions use artists as key driv-
ers of recognition (Ferreiro-Rosende et al. 2021). Artworks are 
often considered an extension of the artist (Candela et al. 2016; 
Newman and Smith 2019) and so we may view the artist, or her 
name, as a brand name (Belk 1995; Hernando and Campo 2017b, 
2017a). Thus, we consider artists as producer brands who create 
outputs (their oeuvre) that generate revenue through the sale of 
their individual products (artworks). The value is co-created by 
other agents in art markets—dealers, auction houses, galleries, 
museums and collectors (including art funds) (Angelini and 
Castellani  2021; Cellini and Cuccia  2014; Crane  2009; Piano 
and Al-Bawwab 2021; Velthuis 2012) and the use of both private 
and public information by those agents (De Silva, Gertsberg, 
Kosmopoulou, and Pownall 2022). The central role of the artist 
in the art market is recognised as a contributory factor in the 

operation of global art markets (Codignola 2003) and an artist's 
reputation can impact upon their public funding or commis-
sions (Peters and Roose 2022; Piano 2021).

Given the critical role of the artist in creating value, it is appro-
priate to take an artist-based approach to understanding price 
variability. Whilst this approach is less common than the ob-
ject (artwork)-based, there have been some studies that have 
taken an artist-based approach. Using the capital asset pricing 
model and data on price indices for specific artists, Agnello 
(Agnello 2016) finds that returns on artists do not have a strong 
association with market returns. Understanding artist ‘style’ has 
been studied by (Goetzmann et al. 2016) who use factor models 
and clustering algorithms based on price data for artists to em-
pirically identify five groups that themselves relate to a standard 
classification used by art historians. Rankings and classifica-
tions of artists have also used artist-level data (Galenson 2002; 
Ginsburgh and Weyers 2014; Vermeylen et al. 2013).

A notable feature of the ranking of artists that used data on im-
ages reproduced in asset of seminal art history texts to rank 35 
artists using the total number of illustrations is the use of a Gini 
coefficient (Gini 1921) to measure how equally an artist's paint-
ings are illustrated (Galenson  2002). The estimated Gini coef-
ficients are also used to highlight differences between painters 
who were innovative or experimental. This approach to rank 
and categorise artists by a Gini coefficient is exploited to exam-
ine whether returns or prices of artworks differ between artists 
with high or low Gini values (Buchbinder 2014). The use of the 
Gini coefficient occurs elsewhere in the literature. It has been 
used in the way originally designed, to measure (in)equality in 
resource allocation (Blau et al. 1985; Urrutiaguer 2005), to act as 
a control variable for the distribution of revenues in the film or 
the DVD market (McKenzie 2010; McKenzie and Smirnov 2018) 
and to investigate the concentration of the market for art experts 
(Prinz 2022).

The art market is one of differentiated products and producers 
(artists) and their outputs (artworks) will be promoted and po-
sitioned in the overall market to obtain the best value (Leifer 
and White 2004). In such situations, product diversification and 
differential pricing can provide gains (Eckard and Smith 2012). 
Artists may diversify through producing more than one cate-
gory of works—say, both acrylic paintings and decorative ob-
jects. Such diversification will attract buyers at different prices 
in different segments of the overall market and will produce a 
higher level of price heterogeneity than that of an artist who only 
produces one product (e.g., watercolours). The existence of di-
versification will also drive the segmentation of the market into 
schools of art (such as types of surrealism), price segmentation 
and the emergence of superstars (Candela et al. 2016; Fry 2020; 
Prieto-Rodriguez and Vecco  2021). Additionally, dealers, gal-
leries and auction houses can benefit from such diversification, 
and collectors can form their “portfolios” based on the attendant 
price heterogeneity (Castellani et al. 2012).

3   |   Modelling Framework

Our analysis will take a summary measure of variability for 
the hammer prices of artworks by an artist, the Gini coefficient 
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(Gini 1921), and relate the Gini coefficient to the characteristics 
of the artist and their work. The Gini coefficient is commonly 
used as a measure of inequality or concentration of income. Here 
we use it with the hammer prices of an artist's oeuvre, and the 
Gini coefficient represents the dispersion, or heterogeneity, of 
the hammer prices. The more (less) evenly spread the prices, the 
lower (higher) the Gini. Additionally, we choose to use the Gini 
coefficient for consistency with Castellani et al. 2012, which also 
allows for the inclusion of average price into our two-equation 
model. Future work might consider other measures of concen-
tration, such as generalised entropy measures.

The Gini coefficient, G, is defined as a function of the mean 
difference, Δ, and the mean, μ, of the hammer price data 
(G = Δ ∕2�) (Stuart and Ord 1987). It is particularly useful as 
it ranges from zero for a homogenous price distribution to one 
as the degree of heterogeneity or asymmetry in the price dis-
tribution increases. Thus, the Gini coefficient is a standardised 
measure of concentration, or dispersion, of the hammer price 
distribution.

In each year we will estimate the Gini coefficient based on the 
realised (‘hammered down’) prices for the artworks by the art-
ist. To ensure that we have sufficient hammer prices to estimate 
the Gini coefficient we will only use artists with ten or more 
sales in the year. It is well known, (Deltas 2003), that the use of 
small samples to estimate the Gini coefficient can lead to biased 
estimates and, in the statistical modelling of the determinants 
of the Gini coefficient, lead to a spurious relationship with the 
sample size. Thus, in our analysis, we will use the correction 
proposed in (Deltas 2003) and scale the estimated Gini coeffi-
cient by n∕(n − 1) where n is the number of artworks sold in the 
year and is used to estimate the Gini coefficient. Restricting our 
attention to those artists with at least 10 sales in a year excludes 
artists with consistently low numbers of sales (less established 
artists) and years when artists who have reasonable annual 
sales numbers have had a dip in sales that year. Thus, our data 
will tend to represent more established artists. As art auction 
markets tend to be dominated by a relatively few artists (e.g., 
(Farrell et al. 2021) show 84% of sales are accounted for by just 
100 artists) the results from the analysis of our data are likely 
to be representative of the price heterogeneity in the market as 
a whole.

The artist as a producer brand who has an oeuvre that pro-
duces value is consistent with the structural model in (Leifer 
and White 2004) for markets with differentiated products. In 
this model, producers, in our case artists, share a common con-
text of costs and buyer valuations that shapes both the way that 
their market will function and will shape the inequality in their 
outcomes (price concentration and associated Gini coefficient). 
Artists who can diversify their products (artworks) or are in 
segments of the market that attract investors, such as partic-
ular schools or types of art, will potentially have high levels of 
price heterogeneity. Thus, the Gini coefficient will be related 
to both demand factors (e.g., buyer preferences) and supply 
factors (e.g., quality differentiation). Such factors are typically 
unobservable.

There are several observable factors that may act as proxies for 
the unobservable determinants and thus be related to the Gini 

coefficient. The number of artworks offered by an artist poten-
tially measures both supply and potential demand for the artist 
and may therefore influence price heterogeneity. As described 
by (Castellani et al. 2012) the average price of works sold (aver-
age realised sales value) represents the quality of the artworks 
where artists with high realised sales value (average price) are 
likely to be perceived by the market to be of high quality and 
be artists with higher degrees of market power and supply di-
versity. In addition, by definition, the Gini coefficient depends 
on the average price. Thus, the average realised sales value will 
itself be endogenous, and this needs to be accounted for in our 
model specification. Consistent with previous work (Bauwens 
and Ginsburgh  2000; Czujack and Martins  2004; Ekelund 
et al. 2013; Farrell and Fry 2017), we will specify the realised 
sales value to depend upon the pre-sale estimated sales value 
(mid-point of the auction house low and high pre-sale value es-
timates). Additionally, given the clear price segmentation in art 
markets (Farrell and Fry 2017; Fry 2020) the relationship of the 
realised sales value with the pre-sale estimate value may differ 
for the top end of the market.

Specialisation or diversity in an artist's work and in the auc-
tion market will play a role in price dispersion. To capture 
the diversity, or more specifically the concentration, in the 
oeuvre of an artist or in the auction market itself we use the 
Herfindahl index (Herfindahl 1950; Hirschman 1964). The art 
auction market comprises several auction houses and is highly 
segmented since auction houses tend to specialise in different 
types of art (segments) of the market. To measure concentra-
tion, using the Herfindahl index, in the auction market we use 
the auction house shares of an artists' works offered. Since the 
auction market comprises auction houses that tend to specialise 
in particular fields, the more concentrated an artist's offerings 
in the auction houses (market) the lower the predicted level of 
the Gini value. To understand diversity for the artist herself, we 
use two measures. First, we use the Herfindahl index from the 
category (paintings, works on paper, photographs, prints and 
graphics and objects) shares of their works offered in a year. 
An artist who has a high concentration of her offered works 
is predicted to have lower levels of the Gini value. Second, we 
consider the diversity in terms of the physical size of the art-
works, predicting that if an artist has a wide range of artwork 
sizes offered for sale—measured by the coefficient of variation 
of surface area (in metres squared) – more price dispersion is 
predicted.

There is evidence in the literature of significant effects of artist 
gender (Bocart et  al.  2021) and fame (Pénet and Lee  2014) on 
artwork price. Thus, to investigate this, we include indicators for 
gender and fame (that the artist features in the Oxford Online 
collection (Rodenbeck and Olivier 2021) that incorporates both 
the Grove and Benezit collections) in our model. Whilst it is not 
clear whether the Gini value for the artist is impacted by their 
gender, we might expect fame to increase the Gini value. Most 
artists, especially emerging artists, are likely to operate in the 
lower end of the market with lower levels of the Gini, whereas 
famous artists are more established and likely to have more mar-
ket power and supply diversity across the market.

The living status of an artist will also play a role in determin-
ing the Gini value. For living artists, their age will both reflect 
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their career stage and, as they age, reflect an increased overall 
supply of their works. Both will increase the Gini value for the 
artist. An artist's death restricts the production of new works 
and potentially will raise artwork prices for the artist (Ekelund 
et al. 2000; Ursprung and Wiermann 2011). It can also lead to 
an increase in the supply of works being offered for sale at auc-
tion. This may then act to reduce the initial price premium after 
death. For the artist, the Gini value for the established artists 
in our data, we might expect this to first increase in the year of 
death and then decrease yearly until the market for the artist 
adjusts to the death of the artist. Such a response to the death 
of an artist is also consistent with the analysis in (De Silva, 
Gertsberg, Kosmopoulou, and Pownall  2022) where the price 
decline after death is driven, in part, by the posthumous trading 
patterns of art dealers. To capture this death effect, we include 
an indicator variable for any observation (year) for which the 
artist is deceased and a continuous variable measuring the num-
ber of years (0, 1, …) that the artist has been deceased. Consistent 
with these arguments, we expect a positive coefficient on the 
indicator variable and a negative coefficient on the continuous 
variable.

A final artist characteristic of interest is the region to which 
the artist belongs (North, Kimberley, Desert). This is an im-
portant variable in the context of Australian Indigenous 
art, as different regions are known for different types of art 
(Coslor and Fry 2024) and those represent niches in the differ-
entiated market that will have different levels of price disper-
sion. For example, Hermannsburg artists using watercolours 
have a more homogeneous oeuvre, and a lower Gini value is 
expected. Finally, to ensure that we control for unobservable 
factors over time, such as changes in buyer preferences (tastes) 
or artist reputation, we also include a set of year fixed effects 
in our model.

Our empirical analysis uses the following two-equation 
specification:

where Git is the Gini coefficient for artist i in year t, Pit is the 
average realised sales value for artworks sold by artist i in year 
t (Price), Dit is an indicator for the top end of the market, Mit is 
the average pre-sale estimated sale value for works by artist i in 
year t and xit is a vector of variables that includes artist charac-
teristics and �t are year fixed effects. This two-equation model is 
estimated by three-stage least squares (3SLS) allowing both the 
Gini coefficient and price (average realised sales value), Git,Pit , 
to be endogenous. In this specification characteristics of the 
artist, their oeuvre, and the market along with average realised 
value and time effects influence the dispersion (Gini coefficient) 
and pre-sale information, in turn, is related to the average re-
alised value. Further to assess the sensitivity of our results to 
the estimation procedure we also use single equation estimation 
techniques that correct for the endogeneity of average realised 
price. The techniques used are a single equation instrumental 
variable procedure (two-stage least squares—2SLS) and a panel 
random effects instrumental variable procedure to estimate the 
single Gini coefficient equation.

4   |   Data

Our data comes from The Australian Art Sales Digest (AASD) 
(Furphy 2021). The AASD contains every artwork created by an 
Australian Indigenous artist listed for sale at auction. As prior 
to 1987 very few such works were listed (Farrell and Fry 2017), 
our period covers 1987–2020. From this object (artwork) data, 
we create our data at an artist level for analysis. We addition-
ally confine our data to artists who sell at least 10 artworks in a 
year to ensure that the Gini coefficient is not estimated from too 
small a sample. These estimated coefficients are then adjusted to 
account for the presence of small sample bias (Deltas 2003). The 
characteristics of our data can be found in Table 1.

We have 433 observations on 83 artists. Most of our artists 
have 5 or less years of data and only one Albert Namatjira is 
present for all years. Just over a third (37.3%) of the artists are 
female accounting for 35.1% of observations. Living artists 
(24.1%) account for 14.1% of the observations and artists who 
died before our period (26.5%) account for 36% of the obser-
vations. Close to a third of the observations (33.5%) are from 

Git = �1Pit + x�
it
� + �t + uit

Pit = �1 + �2Dit + �3Mit + �4
(

Dit ×Mit

)

+ vit,

TABLE 1    |    Characteristics of the data.

Artists Observations

Total 83 433

Region

Desert, non-
Hermannsburg artist

16 92

Desert, Hermannsburg 
artist

20 151

Kimberley 8 38

North 8 12

Other regions 11 37

Western Desert 20 103

Oxford online entry 16 145

Gender

Male 52 281

Female 31 152

Living status

Deceased before 1987 22 156

Died between 1987 and 
2020

41 216

Alive in 2020 20 61

Observations

1 19

2–5 41

6–10 11

11–20 10

21+ 2
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the 16 (19.3%) of artists who feature in the Oxford Online ref-
erence source. Different regions are known for different types 
of art. One style of Australian Indigenous art is that of the 
Hermannsburg School. Artworks by these artists are waterc-
olours of Australian landscapes. Although these artists come 
from the Desert region of Australia, their art is distinct from 
artworks created from artists from other regions and so they 
are categorised separately. Apart from the Hermannsburg 
artists and their works, it is the Desert and Western Desert 
that accounts for most of our data. Thus, to avoid small sam-
ple sizes, in our subsequent analysis we will only consider 
Hermannsburg, Desert, Western Desert and Other Regions 

(that incorporates Kimberley, North and all other regions) 
classifications.

For each observation (artist in a year), we know the number 
of works offered and sold, the realised (‘hammered down’) 
sales value, the pre-sale estimated value for works sold, the 
number of categories (objects, paintings, watercolours, prints/
graphics) of works by the artist and the number of auction 
houses that dealt with works by the artist. We also estimate 
the coefficient of variation for the area (in metres squared) of 
artworks by the artist in the year. For each artist, we use the 
hammer prices, in Australian dollars, to estimate adjusted 

TABLE 2    |    Descriptive statistics.

Observations Mean Std. dev. Minimum Maximum

Average sales value ($10,000) 433 1.146 1.696 0.017 12.408

Average pre-sale value ($10,000) 433 1.195 1.750 0.015 12.783

Gini coefficient 433 0.460 0.157 0.146 0.901

Coefficient of variation average value 433 0.975 0.505 0.249 4.315

Coefficient of variation area (m2) 433 0.662 0.321 0 3.243

Number of works offered 433 23.824 13.934 10 102

Number of works sold 433 16.707 8.480 10 61

Number of categories 433 1.614 0.749 1 4

Herfindahl—categories 433 0.897 0.154 0.387 1

Number of auction houses 433 6.342 2.568 1 14

Herfindahl – auction houses 433 0.317 0.184 0.108 1

Years since death 307 19.762 14.881 0 61

Age in years (living artist) 126 65.468 12.686 38 87

FIGURE 1    |    Distribution of the Gini coefficient for selected artists. [Color figure can be viewed at wileyonlinelibrary.com]
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Gini coefficients by year and artist. We also use the ham-
mer prices to estimate the coefficient of variation of hammer 
prices. As we create our artist-level panel data for analysis 
from the Australian Art Sales Digest, the data precludes the 
creation of artist-level measures of quality dimensions such 
as those used by Lazzaro (2006). Table 2 contains descriptive 
statistics for the variables in our data.

The annual number of artworks offered (sold) ranges from 10 to 
102 (10 to 61) with an average of 23.8 (16.7). Artists work in up 
to 4 categories and between 1 and 14 auction houses deal with 
the artists in a year. For deceased artists, the average number 
of years since death ranges from 0 to 61, averaging 16.3 years. 
The average realised (‘hammered down’) sales value is $11,460, 
which is slightly lower than the average pre-sale estimated value 
for works sold of $11,950. Average realised sales value ranges 
from $170 to $124,080, indicating that our data covers a wide 
range of artists in the market, from those who sell artworks at 
low prices through to artists with high sales value.

Our analysis looks at the variation of the Gini coefficient across 
artists and time. In Figure 1 we present the distribution of the 
Gini coefficient for four selected artists from different regions—
Emily Kame Kngwarreye (Desert, Non-Hermannsburg), Albert 
Namatjira (Desert, Hermannsburg), Rover Thomas (Kimberley) 
and Clifford Possum Tjapaltjarri (Western Desert). We see that 
Albert Namatjira—the founder of the Hermannsburg school 
of watercolourists—typically has lower values of the Gini co-
efficient than the other artists. In contrast, Clifford Possum 
Tjapaltjarri, a Western Desert artist, has somewhat higher val-
ues for the Gini coefficient.

To account for any price segmentation in the market, we deter-
mine the observations (artists, years) that relate to the ‘top end’ 
of the market. We rank our observations by average realised sales 
value. The values used for this ranking are deflated using the over-
all consumer price index to account for general inflation. Rankings 
use both the mean and the median of the realised sales values in 
a year for the artist. We then define the top of the market to be the 
observations (artist, year) with the biggest realised sales values. A 
‘top end’ observation is an observation that is in the top decile of 
ranked average values for both mean and median measures of re-
alised sales value. Table 3 gives details of the top end of the market.

Seven artists (8.43%) appear in the top of the market that com-
prises 34 of the 433 observations (7.85%). Paddy Nyunkuny 
Bedford from the Kimberly region appears for all five years for 
which he has data. The other two artists who feature prominently 

TABLE 3    |    The top end of the market.

Artist Observations
Total—all 

years

Bedford, Paddy 
Nyunkuny

5 5

Kngwarreye, Emily 
Kame

13 24

Napangardi, Dorothy 
Robinson

1 7

Onus, Lin 1 11

Thomas, Rover (Julama) 11 14

Tjapaltjarri, Clifford 
Possum

2 17

Tjapaltjarri, Mick 
Namarari

1 8

Total Observations 
(Artist × year)

34 86

Number of artists 7

Percentage of artists 8.43

Percentage of 
observations

7.85

TABLE 4    |    Three-stage least squares estimation results.

Gini equation Coefficient s.e.

Average sales value 0.0197 0.0048***

Number of works offered −0.0005 0.0005

Coefficient of variation area 
(m2)

0.0527 0.0186***

Herfindahl—categories −0.1234 0.0445***

Herfindahl—auction houses −0.0685 0.0348**

Female −0.0080 0.0163

Oxford online entry 0.0542 0.0163***

Region: Desert, 
non-Hermannsburg

Desert, Hermannsburg −0.1071 0.0274***

Other regions −0.0525 0.0237**

Western Desert 0.0611 0.0194***

Age in years (living artist) 0.0020 0.0008**

Artist deceased 0.1807 0.0548***

Years since death −0.0015 0.0006**

Year fixed effects Yes

R2 0.5513

Chi-squared goodness of fit 517.17

Price equation

Average pre-sale value 1.0132 0.0253***

Top end × average pre-sale 
value

−0.4209 0.0545***

Top end 1.6680 0.2821***

Constant −0.0162 0.0360

R2 0.8823

Chi-squared goodness of fit 3246.74

Note: ***, ** and * denote significance at 1%, 5% and 10%, respectively.
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are Emily Kame Kngwarreye from the Desert region and Rover 
(Julama) Thomas from the Kimberley region.

5   |   Results and Discussion

We estimate our two-equation model presented above using 
three-stage least squares, thus allowing the Gini coefficient and 
the average realised sales value to be endogenous. The results of 
the estimation are presented in Table 4.

Our regression modelling framework does not bound the Gini 
coefficient, to the unit interval. As can be seen from Table  2 
above our data ranges from 0.146 to 0.901 and thus lies away 
from the limiting values of zero and one which suggests the re-
gression models will be appropriate. Fitted values from our esti-
mation also lie within the unit interval which support the use of 
this modelling framework.

We see that an increase in the average realised sales value will 
increase price heterogeneity (the Gini coefficient) with an in-
crease of $10,000 in annual realised value increasing the Gini 
coefficient by 0.0197. There are no significant effects of the artist 
supply factors (number of works offered that year). As predicted 
above, product concentration, as measured by the Herfindahl 
index for the categories the artist works in, reduces price het-
erogeneity. The less concentrated their works, the higher the 
price heterogeneity. We also see that product diversity, mea-
sured by the variability of the physical area of an artist's works, 

as predicted above, increases the Gini value. A similar result is 
found for the concentration of auction houses offering works by 
the artists. The more (less) concentrated the supply through auc-
tion houses, the lower (higher) the price heterogeneity for the 
artist. It should be noted that whilst an artist may choose to vary 
the sizes of their works, they do not have the ability to influence 
the number of auction houses offering their works for sale in the 
secondary (auction) market.

In terms of the artist characteristics, we see no effect of the gen-
der of the artist. However, artist fame (an entry in Oxford Online) 
increases price heterogeneity. For living artists, we find a posi-
tive effect—as artists age, price heterogeneity increases. There 
is additionally an impact on price heterogeneity for deceased 
artists. Consistent with (De Silva, Kosmopoulou, Pownall, and 
Press 2022; Ursprung and Wiermann 2011), in the year of death 
the Gini coefficient increases by 0.1807 and then falls by 0.0015 
each subsequent year. Finally, we find strong regional effects, 
which are related to artistic styles in the market. Relative to the 
non-Hermannsburg artist from the Desert region, the waterco-
lourists of the Hermannsburg school and the non-Desert artists 
have lower levels of price heterogeneity, while those from the 
Western Desert have higher levels of price heterogeneity.

The second equation in our model relates realised sales value 
with the auction house pre-sale estimate of that value. Similar 
to the quantile regression of (Farrell and Fry  2017) and the fi-
nite mixture model of (Fry 2020), we see that this relationship 
is different for the top end of the market compared to the rest of 

TABLE 5    |    Instrumental variable estimation results.

Gini equation

2SLS Panel random effects

Coefficient s.e. Coefficient s.e.

Average sales value 0.0184 0.0049*** 0.0161 0.0060***

Number of works offered −0.0006 0.0005 −0.0003 0.0006

Coefficient of variation area (m2) 0.0574 0.0189*** 0.0536 0.0194***

Herfindahl—categories −0.1348 0.0450*** −0.0913 0.0527*

Herfindahl—auction houses −0.0755 0.0352** −0.0869 0.0417**

Female −0.0080 0.0165 −0.0167 0.0304

Oxford online entry 0.0577 0.0166*** 0.0682 0.0334**

Region: Desert, non-Hermannsburg

Desert, Hermannsburg −0.1090 0.0277*** −0.1020 0.0512**

Other regions −0.0500 0.0240** −0.0569 0.0404

Western Desert 0.0592 0.0196*** 0.0773 0.0380**

Age in years (living artist) 0.0022 0.0008*** 0.0004 0.0012

Artist deceased 0.1888 0.0554*** 0.0762 0.0804

Years since death −0.0014 0.0006** −0.0017 0.0011

Year fixed effects Yes Yes

R2 0.5520 0.5337

Chi-squared goodness of fit 514.88 165.87

***, ** and * denote significance at 1%, 5% and 10%, respectively.
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the market. For the top end of the market, the pre-sale estimated 
value is an overestimate of the realised value, whereas for the rest 
of the market, it is a good estimate of the realised value, with a 
coefficient of one. Our model has a good overall level of fit, and 
the fitted values of the Gini coefficient are bounded to the unit in-
terval, with an average of 0.460 and ranging from 0.165 to 0.813.

To assess whether our results are sensitive to the estimation pro-
cedure to account for the endogeneity of average realised price, 
we present the results of estimating the Gini coefficient equa-
tion using single equation techniques—two-stage least squares 
(2SLS) and random effects panel data instrumental variable es-
timation. Table 5 contains these estimation results.

The single equation estimation techniques give broadly the 
same results as the 3SLS estimation. Indeed, the 2SLS results 
(coefficients and levels of significance) are very similar to those 
from the 3SLS estimation. Whilst the coefficients are similar, 
the estimated significance levels for the panel random effects 
are lower than the other two estimation techniques. These re-
sults suggest that our results are not particularly sensitive to the 
choice of estimation technique.

Importantly, our analysis extends and corrects that of Castellani 
et al. (2012) by accounting for the endogeneity of average real-
ised value (price) in the model. It controls for unobserved time 
effects and for the endogeneity of realised sales value (price) in 
modelling artist-level price heterogeneity. It has shown that av-
erage realised price (indicating quality and/or market power) 
matters. It has also shown that artists who diversify their prod-
ucts (artworks) or have a wider range of auction houses offering 
their works or are from different regions of Australia (segments 
of the market) have higher or lower levels of price concentration. 
Famous artists, appearing in Oxford Online, have higher levels 
of price heterogeneity, and the living status of an artist has an 
impact on price heterogeneity. For living artists, price hetero-
geneity increases with age. There is a strong “death effect” with 
price heterogeneity initially increasing and then reducing over 
the years after death. Conversely, there are no significant effects 
of the artist supply factors (number of works offered) or of the 
gender of the artist.

6   |   Conclusions

Models of price dispersion (concentration) of artworks created 
by an artist and sold in a fixed period (e.g., year) complement 
models for individual artwork prices. Understanding how fac-
tors relating to the artist, such as gender and styles of artworks, 
and their work, such as how diverse their oeuvre is, provides 
additional insights to our overall understanding of prices in the 
art auction market. Using panel data for auctions containing art-
works by Australian Indigenous artists, we investigated artist-
level price heterogeneity. Unlike previous work (Castellani 
et al. 2012), we correct for the endogeneity of both the measure 
of price concentration (the Gini) and average realised price. We 
find significant impacts of product and supply diversity, regions, 
fame and the living status of the artist, in particular a strong 
death effect. Conversely, there are no significant effects of artist 
supply factors (number of works offered) or the gender of the 
artist.

In future work, it would be interesting to see if similar results 
are obtained for other artists and markets. For Australian 
Indigenous artists, the geographic region is associated with 
particular ‘broad styles’ of art, and we see different levels of 
price heterogeneity by region. For other artists, say Surrealists, 
it may be possible for an artist to specialise (or diversify) their 
style whilst still being a member of the broad school. Such di-
versification within a school may yield similar results on artist-
level price heterogeneity. Moreover, as artist price heterogeneity 
is associated with product diversity, other avenues for future 
work would be to investigate the impact of artwork colour on 
heterogeneity and whether diversifying their oeuvre is a viable 
strategy for artists who are early rather than established in their 
career and how that might ultimately relate to fame and changes 
in reputation. Similarly, what strategy should investors follow? 
Is the best strategy to balance a portfolio between artists with 
high and low levels of price heterogeneity? Finally, we find that 
market structure plays a role in determining price heterogene-
ity for artists. A relatively large number of auction houses sell 
works by Indigenous artists; the auction market is both highly 
concentrated and segmented. Again, an investigation of the re-
lationship between market structure and artist price heteroge-
neity in other markets, both art markets and other markets with 
differentiated products, would be required to understand if this 
is specific to this market or more general.
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