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Abstract 

 
The paper discusses art as an alternative tool for portfolio diversification. As interdependence 

between the financial markets is growing and asset correlations are increasing, it becomes 

difficult to build a well-diversified investment portfolio. Our purpose is to find out if art could 

be used as an alternative portfolio diversifier. We examine the art and stock markets of 

Sweden in terms of correlation, risk and return. As market measures, we use the SIX Return 

Index and our constructed hedonic art price index, based on 2,966 observations from the 

Swedish auction market during the period between 2009 and 2016. The results show no 

significant correlation between the markets. In comparison with the stock market, the art 

market appears to be less profitable and more volatile. Considering that art still provides 

positive return, we conclude that art can be used for portfolio diversification purposes. 

 

Keywords: art investments, alternative assets, portfolio diversification, hedonic art price 

index, art return. 
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1. Introduction 

September 15th, 2008 was the day when Lehman Brothers filed for bankruptcy and set off a 

worldwide financial crisis and global recession. September 15th, 2008, the exact same day, was 

one of the most successful ones for the Sotheby’s London auction house and the British artist 

Damien Hirst (Vogel, 2008). Financial market crash did not stop collectors from spending 

millions on giant glass tanks of dead calves, sheep, zebras and piglets submerged in 

formaldehyde, and on cabinets filled with medicines, cigarette butts or diamonds (Vogel, 2008). 

The contemporary art market peaked, despite the critical situation the global financial system was 

in. Could this mean that the art market and the financial markets move independently, i.e., they 

do not correlate with each other? 

 

The 2008 crisis revealed how connected the world markets were - a single event could trigger a 

chain reaction causing major problems for the whole financial system. For investors, the key 

takeaway from the crisis was that insufficient exposure to different asset classes results in a 

limited risk protection (Fraser-Sampson 2011). At the time, many assumed that they had a well-

diversified portfolio, but it proved to be the opposite - equity and bond markets appeared to be 

heavily correlated (Fraser-Sampson 2011).  

 

Investment professionals now agree that, as a result of globalization, the overall market 

correlation has increased (Wurgler 2010). Equities, credit and currencies influence each other at a 

higher rate than any time since 2008 (Wang, 2016). Some of the assets that traditionally were low 

or negatively correlated, now show strong positive correlation, e.g., US stocks and oil, as well as 

equity and bonds (Stubbington and Kantchev 2016; Geczy, 2013). This indicates that 

diversification between core asset classes may not have much in common with diversification 

between risks. Moreover, not only correlation is increasing, but its dynamics is also changing. 

Traditionally, correlation would increase heavily during critical times, and then go back to the 

“normal” level again, but now it remains surprisingly high all the time (Palmliden 2012). In this 

constantly changing and unpredictable environment, building a well-diversified portfolio is a 

challenging task. Investment professionals suggest that correlation can be reduced by expanding 

the portfolio with a wider range of asset classes, including alternatives (Myers, 2010).  

 

Some claim that art could be one of such alternatives. Supporters of art as an investment argue 

that art is not correlated to traditional asset classes and should be used as a portfolio diversifier 
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(Picinati di Torcello 2011). Academic research on art as alternative investment is vast, but 

ambiguous. Most researchers focus on comparison of art with other type of investments in terms 

of risk and return, while some investigate art as a tool for portfolio diversification. Conclusions 

vary depending on markets and time periods analyzed, and on the research methods used. In 

Sweden, there has been a few studies carried out in terms of risk and return of art, but, to our 

knowledge, no researchers have investigated art as a portfolio diversification tool. With our 

investigation, we aim to fill this gap and contribute to a better understanding of the Swedish art 

market*.  

 

The purpose of our paper is to find out if Swedish art market can work as a diversification tool to 

reduce the risk of an investment portfolio. To answer this question, we assess correlation between 

the art and stock markets of Sweden, and compare both markets in terms of risk and return.  

 

The rest of the paper is organized as follows. In Chapter 2 we discuss the importance of 

alternative means for portfolio diversification at the age of globalization. In Chapter 3 we focus 

on art as an asset class and its (non)correlation with traditional asset classes, as well as on the 

previous research in this field. Chapter 4 describes our research methodology, including 

construction of the Swedish art price index. In Chapter 5 we present and discuss our results 

regarding correlation, risk and return of the Swedish art and stock markets. Finally, Chapter 6 

presents our conclusions and suggests directions for further research. 

 

 

 

 

 

 

 

 

 

 

 

 

 
*In this paper, phrases “Swedish art market” or “Swedish art” refer to art (both Swedish and foreign) that is sold in 

the Swedish market.  
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2. Portfolio diversification with traditional and alternative assets 

2.1. Reasons for portfolio diversification 
 

One of the main investing challenges is maintaining a balance between risk and expected return. 

For investors, risk means the probability that the actual return will be different from the expected 

return. Modern Portfolio Theory (MPT), developed by Harry Markowitz in 1952, assumes that 

investors are risk averse. Investors therefore prefer a less risky portfolio over a riskier one, given 

that the two portfolios offer the same expected return. Likewise, investors only invest in a riskier 

portfolio if it offers a higher expected return. (Markowitz 1952) A portfolio can be regarded as 

optimal (efficient) if it lies on the so-called efficient frontier. MPT concept of efficient frontier 

refers to portfolios that yield the highest expected return for a given level of risk or the lowest 

risk for a certain level of expected return. All portfolios that lie beneath the efficient frontier 

cannot be called optimal portfolios, as they do not offer a sufficiently high return for a given level 

of risk. (Markowitz 1959) 

 

A common strategy to reduce risk is portfolio diversification. By building a portfolio where 

returns of assets are not perfectly correlated, investors can reduce the risk of investment loss and 

achieve a higher risk-adjusted return (Markowitz 1952). The lower the correlation is between the 

assets in the portfolio, the greater is the reduction in risk, i.e., the larger is the diversification 

benefit (Palmliden 2012). As the objective with MPT is to maximize the expected return for a 

given level of risk, or to find the lowest risk for a certain level of expected return, investors are 

advised to evaluate the correlation between the return of different assets and choose securities 

that are less expected to lose value simultaneously (Markowitz 1952). 

 

2.2. Traditional portfolio in globalized markets 

 

The 2008 crisis revealed the shortcomings of traditional definitions of diversification. Investors 

started questioning MPT and some even claimed that MPT is no longer effective (Lum, 2012). In 

this chapter, we discuss how portfolio diversification is challenged by increased correlation 

between traditional asset classes. 

 

As Markowitz (1959) notes, investment portfolios are exposed to systematic risks (also called 

market risks) and specific risks. Systematic risks refer to events that can affect the entire market, 
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e.g., inflation, economic recession or turbulent political events. Investors cannot eliminate the 

systematic risk by only diversifying with traditional assets, as investors still are left with the risk 

of holding traditional assets in general (Fraser-Sampson 2011). Specific risks are risks that are 

tied to a particular firm and can be divided into firm-specific and sector-specific (Markowitz 

1959). These risks can be mitigated by diversifying investments across different sectors, 

countries and financial instruments (such as stocks, bonds and mutual funds). In case of 

portfolios built of traditional assets, such as stocks and bonds, specific risks are mitigated by 

diversification within each asset class. (Fraser-Sampson 2011). Diversification within stocks 

typically include small-cap and large-cap stocks, domestic and international stocks, and stocks of 

different sectors and industries (Winans 2015).  

 

Correlation between stocks of small-cap and large-cap firms is usually assumed to be low. One of 

the main reasons is that smaller firms are usually young and lack track record, which makes them 

more speculative. As a result, their return tends to be more volatile than the return of large-cap 

firms. (Thomsett 2017) However, the situation seems to be changing. Palmliden (2012), e.g., 

finds medium high positive correlation between small-cap and large-cap US firms. In such case, 

diversification based on market capitalization would give lower benefits.  

 

Benefits of diversification between domestic and foreign stocks are questionable if investors 

already hold large-cap domestic stocks. Large domestic firms often receive a part of their revenue 

from overseas markets suggesting that domestic and foreign stocks are highly correlated. (Winans 

2015)  

 

Diversification between different sectors and industries with assumedly negative or zero 

correlation might be problematic as well. Palmliden (2012) argues that consistently uncorrelated 

equities are hard to find. The author finds that even industries that are the opposites of the market 

cycle, such as technology and staples, display some level of positive correlation (Palmliden 

2012). 

 

Adding bonds to a stock portfolio was long considered as an effective diversification strategy. 

With a typical 60% stocks and 40% bonds allocation, investors could expect fairly large returns 

for a moderate risk. But now, a 60/40 portfolio might have nearly perfect correlation to a 

portfolio that is invested entirely in stocks. (BlackRock, 2016) 
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These abovementioned examples demonstrate that the benefits of typical diversification strategies 

have diminished. A sizable part of these changes can be attributed to globalization and increased 

interdependence between firms, industries and markets (Palmliden, 2012). With correlation 

across markets reaching unprecedented levels, building a well-diversified portfolio with only 

traditional assets gets difficult. Palmliden (2012) finds that adding an uncorrelated security to a 

portfolio of highly correlated securities only has a negligible effect on how the portfolio 

correlates with the market. The task is even more complicated by the fact that types and levels of 

correlation are constantly changing - if certain assets were uncorrelated in the past, there is no 

guarantee that they will stay uncorrelated in the future. Therefore, investors are advised to use 

alternative ways of portfolio diversification. (Palmliden 2012) 

 

2.3. The need for alternatives 

 

Campbell et al. (2008) suggest that a well-diversified portfolio should include a combination of 

traditional and alternative assets. Usually, alternative assets refer to any assets other than the 

traditional ones, such as stocks, bonds or cash (Campbell et al. 2008). Alternative assets can be 

divided into tangible and intangible ones (Tammuni 2015). Intangibles include mutual and hedge 

funds, insurance products, derivatives and other assets. The main types of alternative intangible 

assets are real estate, commodities and collectibles. (Tammuni 2015) 

 

According to Fraser-Sampson (2011), the main reason to include alternatives in investment 

portfolio is their low or negative correlation with traditional asset classes. Therefore, while 

diversifying between traditional assets does not reduce systematic risks, some of these risks can 

be reduced with the help of alternative assets. With certain exceptions, alternative assets are not a 

part of capital markets and are less likely to be affected by capital market swings. In comparison 

with traditional assets, alternative assets are generally less liquid, and illiquidity hedges them 

from sudden and irrational price drops, which are inherent to stock markets. (Fraser-Sampson 

2011) In conclusion, adding alternative assets to a traditional portfolio may improve its ratio of 

risk and return. In MPT terms, the efficient frontier would shift upwards, meaning that an 

investor can achieve a higher level of return for the same level of risk, or the same level of return 

for a lower level of risk in the portfolio. 

 

As we can see from this chapter, the MPT in the age of globalization is still valid. However, to 

apply it successfully, investors need to include new asset categories in their portfolios.   
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3. Art as an alternative investment 

In this chapter, we focus on practical examples and theoretical explanations of (non)correlation 

between the art and stock markets. In the first section, we provide several examples suggesting 

that the markets might be uncorrelated. In the next two sections, we describe fundamental 

differences between the art and stock markets, and also the main findings in the previous 

research.  

 

3.1. Investor expectations: high returns and weak correlation 

 

Acquiring art (paintings, sculptures, photography and other) for investment purposes is not an 

entirely new phenomenon. Already in the 18th century some art dealers and collectors argued that 

art should be seen as a financial investment (De Marchi and Van Miegroet 2014). In the 

following centuries, art as an investment asset class did not receive much attention, even though 

there were a few examples of wealthy investor groups purchasing art with investment purposes 

(Coslor and Spaenjers 2016).  

 

During the last few decades, art market started to emerge as a fast-growing market. Spurred by 

globalization, global art market increased from $19,7 billion in 2004 to $44,8 billion in 2016 

(Pownall 2017). Over the past four decades, the index of fine art sales reported 10% average 

annual return (Korteweg et al. 2013). That kind of development did not remain unnoticed by 

investors who were attracted by expected higher returns and negative or close-to-zero art 

correlation with traditional assets (Deloitte 2016).  

 

Investor expectations were supported by examples where art market would increase when 

financial markets fall. Velthuis (2008) provides a couple of such examples. In 1980, when the 

stock market collapsed, the art market continued to flourish. In 1987, Vincent van Gogh’s 

painting “Irises” was sold for $54 million, which at the time was the world record price for a 

painting, and that happened almost right after the stock prices at the Wall Street had the biggest 

one-day drop in history. On February 5, 2008, Dow Jones index lost 370 points, which at the time 

was the biggest drop in a year, while Sotheby’s in London sold artworks for over $231 million. 

According to Velthuis (2008), such examples have continued through time and the 

inconsistencies have not shown to be anomalies. 
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However, at the end of 2008, the art market soon followed the sinking financial market, even 

though the decline was not as severe. Some argued that the fall in the art market was not the 

result of global crisis. At the time, the contemporary art market - the biggest category of the art 

market - was already overheated. Between 2003 and 2007, the contemporary art market grew 800 

%, which was two times faster than the average art market growth (Velthuis 2008). Between 

August 2007 and January 2008, the confidence in the contemporary art market dropped by 40%, 

which led to a market fall (Velthuis 2008). 

 

During the last few decades, researchers investigated the relationship between the art market and 

the stock market, and the majority seems to have found that the art market do not consistently 

follow the movements of the stock market. McAndrew (2010) wrote in her book “Fine Art and 

High Finance” that “many sectors of the art market have shown consistently low or negative 

correlation with financial indices over time (…) making art an attractive alternative investment in 

order to diversify risk” (p. 28). That would mean that art, due its weak or negative correlation 

with traditional assets, could be used as an alternative asset for portfolio diversification. 

 

3.2. Art market characteristics 
 

As an alternative asset, art belongs to the category of “collectables” or so-called “emotional 

assets”, together with such assets as stamps, violins, wine, watches, atlases and books (Fraser-

Sampson 2011; Dimson and Spaenjers 2014; Campbell et al. 2008). Investing into this kind of 

assets requires collector knowledge which exceeds ordinary investment theory and practice 

(Fraser-Campbell 2011). Motives of those who buy art differ. Some are interested in artworks for 

their aesthetical characteristics, and some see art as an investment, a storage of wealth or a hedge 

against inflation. The others purchase art to be admitted to a certain social circle or to enhance 

their social status. In most cases, buyers of art are not motivated by a single reason, but a 

combination of them. As the investment returns in the art market are usually small, it is believed 

that the financial motives of buying are not the primary ones. (Velthuis 2011)  

 

Art can be considered as luxury good, which is bought with disposable income. Hence, when 

financial markets flourish and individuals get wealthier, their disposable income increases which 

may also increase the demand for art (Botha et al. 2016). According to some investment 

specialists, the art market tends to lag economic development - when the economy grows and the 

income increases, investors see art as a storage for excess cash Bruins (2016). Conversely, in 
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times of recession, disposable income falls, which may lead to lower demands for art, since 

individuals prioritize necessary goods instead.  

 

In many aspects, the art market deviates from the efficient market theory. The reasons lie in the 

specific characteristics of the market, such as irrational buyer behavior, heterogeneity and 

illiquidity of the artworks, high transaction costs, lack of transparency, information asymmetry 

and credence characteristics (Velthuis 2011; Frey and Eichenberger 1995; Baumol 1986).  

 

As the major distinguishing characteristic, Frey and Eichenberger (1995) identify individual’s 

behavior anomalies, i.e., deviation from the rational behavior in terms of expected utility 

maximization. Irrational behavior exists in the financial markets as well, but in the art market it is 

much more widespread. Art collectors are generally not profit-oriented and prone to such 

anomalies as the endowment effect, when an artwork that is owned is valued more than those in 

the market; or the opportunity cost effect, when alternative uses of funds are not being considered 

(Frey and Eichenberger, 1995).  

 

Artworks are unique (heterogeneous) and usually non-substitutable goods, even if they are made 

by the same artist. Therefore, there is no reference value that could be used to determine the 

“true” price of an artwork. Stocks of the same firm are homogeneous and can perfectly substitute 

one another. Also, stocks are held by many investors, while the owner of an artwork has a 

monopoly over that artwork. (Baumol, 1986) 

 

As most of other alternative investments, art is an illiquid asset. Illiquidity is what makes art less 

susceptible to sudden irrational price swings. While stocks are traded day by day, artworks can 

only be sold at the time of auction. Auctions are organized a few times per year, however, the 

seller might need to wait for the auction suitable for the type of the artwork that is to be sold 

(Silverstolpe 2017). Also, selling art includes certain procedures, such as artwork authentication, 

catalogue preparation and marketing of the sale (Dimson and Spaenjers 2014). Moreover, the art 

market is known for high transaction costs. Auction houses charge a premium fee for the buyer 

and a commission fee for the seller, which may rise to 25% of the purchase price (Silverstolpe 

2017; Dimson and Spaenjers 2014). Transaction costs in most financial markets are significantly 

lower.  
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Unlike financial markets, the art market is not regulated and therefore lacks transparency. At a 

rough estimate, half of the sales transactions take place at auction houses, while the other half is 

of private nature (Kinsella 2016). In the financial sector, regulators ensure that the market is open 

and transparent, but in the art market even the biggest auction houses do not disclose full sales 

information (Kaye and Spiegler 2016). Details on private transactions, such as artwork price and 

especially identities of the parties, are rarely disclosed, while the stock price information is 

usually public and easily available (Baumol 1986). With such limited information on the art 

market, it is difficult to know if the prices of the artworks on sale are fair. As Baumol (1986) 

writes, the “true” (equilibrium) price for the stocks is known, while similar assumptions for art 

cannot be made. Furthermore, some market participants, usually sellers, have better knowledge 

about the artworks and can make excess returns (Velthuis 2011). Information asymmetries create 

opportunities for fraud and deceit.  

 

Velthuis (2011) also distinguishes the credence aspect of the art market, meaning that the market 

cannot be properly understood without taking into account the role of various cultural 

institutions, such as museums, exhibition spaces, art magazines and others. These institutions 

create “credibility” or “belief” in the value of the artworks (Velthuis 2011). Their impact in 

setting art market trends and shaping taste of the market should also be considered.  

 

3.3. Previous research on art as investment  

 

As our purpose is to assess correlation between the art market and the stock market, we first 

consider the previous research in this field. We discuss the main findings regarding asset 

correlation, risk and return.  

 

Until the 1960s, academics were reluctant to analyze art as investment because of the lack of 

methodology. After Rush (1961) and Reitlinger (1961, 1963) constructed art price indices, art 

could be categorized as an asset class and compared to other assets in terms of risk and return 

(Coslor and Spaenjers 2016). At the time, methods used were rather simplified - some 

researchers, e.g., did not take heterogeneity of the artworks into account (Renneboog and 

Spaenjers 2013). Since 1990, there have been more attempts to bring clarity regarding the 

benefits and drawbacks of art as investment.  
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Candela and Scorcu (1997) investigate the Italian art market for the period 1983 to 1994, 

including 22,371 transactions. The authors construct an art price index based on the estimation 

price, which is set by the experts of the auction house and presented prior to the auction, and the 

transaction price. The data is collected from Casa d’aste Finarte in Rome and Milan, which 

represents around 60% of the whole Italian art market. The research reveals almost zero 

correlation between the Italian art market and Milano Italia Borsa, a benchmark stock market 

index for the Italian national stock exchange. The authors also find that prices in the two markets 

are independent of each other and that art returns are lower in comparison with stock returns. The 

index is solely built on oil paintings, which means that return might be biased upwards as oil 

paintings are assumed to be higher valued than other paintings.  

 

Mei and Moses (2002) create an annual art price index for the period 1875-2000 based on a 

number of 4,896 repeated sales. The art data is collected from the New York Public Library and 

the Watson Library at the Metropolitan Museum of Art. The researchers find that art outperform 

US government bonds, but do not perform as well as S&P500. The authors also find that 

correlation between art and S&P500 is close-to-zero and that movements in the stock market 

influence art returns, which implies that wealth effects may impact art returns. For sales before 

1950, the authors only use data from Christie’s and Sotheby’s, which are famous for higher sales 

prices than other auction houses. Therefore, the sample for that period may be biased towards 

high value paintings compared to the later period, where paintings from other auction houses also 

are included.  

 

Worthington and Higgs (2004) find a negative correlation between the art market and financial 

markets, as they compare 94,514 international major paintings sold between 1976-2001 with the 

US financial market. They also find lower returns for the art market in comparison with the US 

stock market. The authors use an index from the Art Market Research database that builds indices 

on the average-price index method, which do not control for specific artwork qualities. The 

method might lead to an upward biased index because the sale of a few high-priced artworks has 

large influences on the overall index for a specific year. Further, caution must be taken when 

interpreting the results, as the authors do not control for a causal relationship between the assets. 

 

Kräussl and Schellart (2007) investigate the German art market from 1986 to 2006, containing 

1,688 paintings from 23 major German artists. The authors compare the return of art with the 

return of DAX, a German stock market index that consist of 30 large German companies trading 
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on the Frankfurt Stock Exchange. The paper shows that the return of the German art market is 

significantly lower than the German stock market, and that the markets are slightly positively 

correlated, indicating that art may be used as a mean for diversifying an investment portfolio. 

However, the authors only use paintings sold from 23 artists, which is a small fraction of the total 

number of German painters. As the authors, advised by art experts, subjectively select 23 German 

artists, who the price index is built on, it is possible that the price index does not explain the 

complete movement in price variations of German paintings. Further, the authors do not control if 

stock market prices impact art prices. 

 

Renneboog and Spaenjers (2013) analyze the period from 1957 to 2007, including over one 

million oil and watercolor paintings from 10,422 artists, sold in auction houses worldwide. The 

authors find that returns on art investments are lower than the return of S&P500, but similar to 

Dow Jones corporate bonds, though riskier (Renneboog and Spaenjers 2013). Further, the study 

shows that art has a weak negative correlation with other financial asset classes and may 

therefore be used for diversification purposes. However, the paper also reveals that the art market 

is dependent on the stock market, as the authors find that previous year stock returns have a 

significant impact on art returns. 

 

Kräussl (2014) investigates the Middle East and Northern Africa (MENA) region from 2000 to 

2012 using 3,544 paintings from 663 artists. Kräussl finds that the annual return for art 

investments is higher than for stocks, as the author compares the return of art with MSCI World, 

which is a global stock market index. Further, the paper shows that art is more volatile than 

global stocks, but that the assets are negatively correlated, making art valuable as a 

diversification tool in an investment portfolio. However, the MENA art market is an emerging 

market that has only seen an upward trend, yet without any correction. Therefore, there is a 

probability that the annual average return will decrease over time (Kräussl 2014).  

 

In Table 1, we summarize the main studies and findings that were discussed in this chapter. The 

art return at most of the investigated markets is relatively low or medium (ranging from 1.17% to 

8.90%), while volatility is relatively high (ranging up to 42,8%). These studies also show that, 

even though certain paintings are sometimes sold for extremely high and seemingly irrational 

prices (as mentioned in the chapter 3.1.), the art market develops in a much slower pace than the 

stock market. 
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Authors of the studies 
Correlation coefficient 

(Art and stocks) 
Return 

(Geometric mean) 
Volatility 

(Standard deviation) 

Candela and Scorcu (1997)  -0.03 3.88% 
 

- 
Mei and Moses (2002)  0.03 4.90% 42.80% 
Worthington and Higgs (2004)  -0.31 2.54% 10.12% 
Kräussl and Schellart (2007) 0.04 1.60% 35.20% 
Kräussl and Logher (2010) -0.21 5.70% 21.08% 
Higgs (2010) 0.07 1.17% 17.35% 
Renneboog and Spaenjers (2013) -0.03 3.97% 19.05% 
Kräussl (2014) -0.20 8.90% 31.50% 
 
Table 1. Research of art as investment.	
The table displays the return of art, the volatility of art and the correlation coefficient between art and stock returns 
from eight different research papers. The results from the studies by Kräussl and Logher (2010) and Higgs (2010) 
are provided only for comparison purposes without discussing the study methods, as they are similar to those 
already discussed. 
 

In most studies, conclusions regarding correlation are based on the results of Pearson correlation 

test. Having measured correlation, most authors do not further investigate its possible causes, 

such as causal relationship between the markets or systemic forces affecting both markets. 

Disregarding these factors might affect research reliability.  

 

Most of the studies find close-to-zero correlation (i.e., in the range between -0.1 and 0.1) between 

art and stock returns. Therefore, considering these results and also specific art market 

characteristics (as described in the previous chapter), we raise the hypothesis that correlation 

between art and stocks in the Swedish market is also close to zero.  
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4. Method of research 

To evaluate the diversification benefit of including art in a stock portfolio, we need to evaluate 

the correlation between art and stock returns. First, we describe how we measure correlation. 

Then we select the stock market index that we use for the analysis, and we also construct the art 

price index by adapting methodology from previously discussed research. 

 

4.1. Correlation 
 

In line with prior research, we perform a Pearson correlation coefficient (Pearson’s r) test to 

measure the correlation between the returns of art and stocks (Worthington and Higgs 2004, 

Kräussl 2014). A Pearson’s r is used, as it is best designed for continuous variables (Pallant 

2016). Pearson correlation coefficients (r) take a value between -1.0 and +1.0, and the sign of the 

number indicates if it is a positive or negative correlation. Values between (-) 0.1-0.29, (-) 0.3-

0.49 and (-) 0.50-1.0 indicate small, medium and large correlation respectively (Cohen 1988). We 

test the correlation between same period stock returns and art returns to find out the co-movement 

between art and stocks. We also test the correlation between lagged stock returns and art returns, 

which might indicate that wealth effects are related to art price movements (Renneboog and 

Spaenjers 2013). 

 

However, the results of Pearson correlation test should be interpreted carefully. Regardless if 

detected correlation is positive, negative or equals zero, it is important to find out if it is a result 

of causal relationship between the markets, or a consequence of a common cause affecting both 

markets. Variables might be connected by a causal relationship, and therefore correlated, but the 

Pearson test may not be able to detect this correlation if it is overrun by other forces affecting the 

variables. For example, art market might be dependent on stock market returns which would 

suggest correlation between the markets. However, art market returns may also be affected by 

other forces (e.g., decreased confidence in the art market) that will make correlation seem 

negligible when performing Pearson correlation test. Therefore, in addition to Person correlation 

test, it is important to find out if there is causal relationship between the markets.  

 

Causal relationship between the art and stock markets would mean that either stock returns affect 

art returns, or art returns affect stock returns. Finding either one of these relationships would 

indicate that the two markets are correlated. However, if neither of these relationships are found 
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and if the Pearson test shows no correlation, it can be concluded that the markets are not 

correlated. 

 

We perform the causality check by regressing same-period and lagged returns for art and stocks. 

First, we construct two regressions for the same-period returns: one regression (1) where art 

returns is the dependent variable and stock returns is the independent variable, and the other one 

(2) with stock returns as the dependent variable and art returns as the independent variable.  

 

ln	rt	(art)	= !" + 	%&'	()(+),-.+) + 0) + 1)   (1) 

ln	rt	(stocks)	= !" + %&'	()(2()) + 0) + 1)   (2) 

where, ln	rt	(art) represents the logged value of art returns, ln	rt	(stocks)	represents the logged 
value of stock returns,	!" indicates the regression intercept, % reflects the strength of the 
impact of the independent variable on the dependent variable, 0) is a time dummy variable 
that equals 1 for returns in period t and 0 otherwise, and 1) represents the disturbance term. 

 

Further, to investigate if wealth effects impact returns, we test how lagged periods of stock 

returns impact art returns (regression 3), and how lagged periods of art returns impact stock 

returns (regression 4). The decision on the number of lagged periods is based on a Bayesian 

Information Criterion (BIC) test, which shows that a two-period lag should be used. However, it 

is not clear when the wealth effect might come into power - it can happen before or after the two-

period lag. Therefore, we extend the comparison between art returns and lagged stock returns by 

also including one-, three- and four-period lags of stock returns. 

 

ln	rt	(art)	= !" + 	%&'	()34(+),-.+) + 0)34 + 1)   (3) 

ln	rt	(stocks)	= !" + 	%&'	()34(2()) + 0)34 + 1)   (4) 

where ln	rt	(art) represents the logged value of art returns, ln	rt	(stocks)	represents the logged 
value of stock returns,	!"	indicates the regression intercept, % reflects the strength of the 
impact of the independent variable on the dependent variable, and 0)34 is a time dummy 
variable that equals 1 for returns in period t-i and 0 otherwise, and 1) represents the 
disturbance term. As one-, two-, three- and four-period lags are used, i takes values from 1 
to 4.  

 

As returns tend to be volatile, there is a risk that the variable is not normally distributed. 

Therefore, in line with prior literature, we use logged returns in our regressions as the logarithm 

diminishes the effect of a skewed variable (Botha et al. 2016). We use year-dummies as control 

variables, to make sure that the relationship between the dependent and the independent variables 

is not a spurious relationship (Dartmouth College 2017).  
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Further, we check for multicollinearity by performing a variance inflation factor (VIF) test in all 

regressions. Regressions are also tested with a Durbin Watson statistic to control for 

autocorrelation in the model. To check for heteroskedasticity, we use robust standard errors. We 

also perform a modified Dickey-Fuller test to control that our variables are stationary.  

 

4.2. Index to measure stock return 

 

To measure correlation between the art market and the stock market, we have to decide what 

measures of the markets to use. As we are focusing on the Swedish art market, we see it 

reasonable to compare it to the Swedish stock market, as both markets are likely to be exposed to 

similar environment, such as overall regional-wide economic instabilities. The development of 

the Swedish stock market is reflected in various stock indices. As we are aiming to compare the 

total return of art with the total return of stocks, we select the stock index that reinvests dividends 

– the SIX Return Index (SIXRX). SIXRX is one of the leading benchmark indices on the 

Swedish stock market (Fondbolagen 2017). The index is value-weighted, it consists of all listed 

firms on the Stockholm Stock Exchange and reflects current development on the Swedish stock 

market (Fondbolagen 2017).  

 

4.3. Index to measure art return 

 

Developments in the international art markets are reflected by several art price indices, such as 

Art Price Global Indices, Blouin Art Sales Index and Mei Moses World Art Index. These indices 

provide a summarizing measure of art market fluctuations and allow comparison between art and 

other asset classes in terms of return and correlation (Ginsburgh and Mei Moses 2006; Kräussl 

2010).  

 

Statistical data on the development of the Swedish art market is rather scarce. According to the 

latest TEFAF report, the Swedish art market, in terms of auction sales, increased by 12% in 2016 

and reached a value of SEK 5.6 billion (Pownall 2017). However, there is no publicly available 

information about the changes in terms of price. Therefore, to enable a comparison between the 

returns of the Swedish art and stock market, we follow the methods from previous research and 

construct our own art price index for the Swedish art market.  
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The objective of creating a price index is to evaluate the price increase of an asset. The most 

straightforward method is to amount the price variation by calculating the average sale price of a 

sample of these assets in a minimum of two following periods (Kräussl 2010). However, when 

creating a price index for the art market, the assets of the sample for different periods vary. For 

example, if many expensive artworks are sold in a specific period, the mean artwork price in the 

sample will rise even if the price of these specific expensive artworks did not increase. 

Additionally, if the quality of paintings that are sold in different periods continuously increase, 

the index that follows these artworks might be biased upward. Consequently, average-price index 

is not useful for the art market. It might be helpful only when investigating a small group of 

artworks, for example, created by a single artist. (Kräussl 2010) 

 

There are two main methods that solve the problem of variation in quality of artworks; the 

repeated-sales method, which is constructed on data for paintings that are sold a minimum of two 

times in the investigated period, and the hedonic regression method, which is constructed on data 

that control for variations in attributes of the artwork (Kräussl 2010).  

 

The repeated sales regression method measures the price change of the same artwork between 

two periods, meaning that only objects sold two or more times are compared. The advantage of 

the repeated sales regression method is that it is relatively simple to use, as there is no need to 

include characteristics of the painting. The main drawback is a rather small and likely 

unrepresentative sample, as only artworks sold two or more times are included. Further, Kräussl 

(2010) notes that a sample-selection bias might occur as the method only uses objects that are 

frequently traded, and those objects might not be representative for a larger population.  

 

The hedonic regression research method allows including all transactions, therefore there is no 

sample-selection bias. Also, hedonic method accounts for heterogeneity of the paintings by 

incorporating different independent characteristics that presumably affects the price (Kräussl 

2010). The characteristics are chosen by researcher and usually include such variables as artist 

name, artist reputation, auction house where the sale took place, artwork medium, artwork size 

and others (Appendix Table A2) (Kräussl and Elsland 2008). The main drawback of the hedonic 

regression method is difficulty in choosing the “right” variables. As paintings are heterogeneous, 

these variables are not equally important to each painting and some of them might even be 

irrelevant. Similarly, important variables may be left out due to researcher’s unawareness. 

(Kräussl 2010) As noted in the previous chapters, artwork prices depend on numerous factors, 
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many of them being inexplicit, such as buyers’ motives and specific art market characteristics. 

Even seemingly simple events, such as a wealthy collector not showing up at the auction, may 

have a considerable impact on the final price of an artwork (Silverstolpe 2017).  

 

Having evaluated the advantages and disadvantages of both methods, we choose to construct the 

Swedish art price index by using the hedonic regression method. In case of Sweden, the repeated 

sales method is likely to provide less accurate results: the market is relatively small and data 

availability is limited, meaning that the number of the artworks that were sold twice or more 

would be rather small.  

 

4.3.1. Hedonic price index methodology for art 
 

For our analysis, we employ a hedonic regression model. The word “hedonic” refers to pleasure 

that is linked to the perceived value of a product. Hedonic regression method assumes that a 

product is a “package” of different characteristics. Prices of these characteristics cannot be 

independently observed, because they are not sold separately (de Haan, Diewert, 2013). By using 

hedonic regression, we can break down the value of a product into separate characteristics and 

determine the value contribution of each of them. By that, the regression allows 1) to obtain 

estimates of the perceived value of each characteristic, and 2) to construct a hedonic adjusted 

price index. 

 

In our model, the dependent variable is the natural logarithm of sales price. We use the natural 

logarithm because we need the variable to be normally distributed in our regression. By using the 

natural logarithm of sales prices, it enables us to mitigate the effect of a skewed variable. The 

independent variables are three sets of characteristics, as listed in the next chapter. The selection 

of independent variables is based on previous research and data availability. Our hedonic price 

model can be expressed as the following function: 

 

ln Pkt = !" +	 %56',.) +	 8)9) + 1.))
):;

6
5:;  (Kräussl, 2014) 

where Pkt is the price of an artwork k at time t, α0 indicates the regression intercept, βj is the 
coefficient value of the quality characteristic x, Xn,kt is the value of quality characteristic n of 
an artwork k at time t, the exponential of the coefficient Yt reflects the coefficient value for 
the time dummy and is used to build a hedonic price index, Ct is the time dummy variable, 
which takes the value 1 if an artwork k is sold in period t and takes the value 0 otherwise, 
and εkt represents the disturbance term. 
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The estimated coefficients on the time dummies are then used to create a Swedish art price index 

for the research period. We compute the art index using the following equation:  

 

<'=>6)?; = 	 A6B(CDEF)A6B(CD)
  (Kräussl, 2014) 

where γ is the antilog (exponential) of the sequence of time dummies, the first (base) year 
being set to 100.  

 

 

4.3.2. Data for the hedonic art price index 

 

To create our hedonic art price index, we collect data from Barnebys, which is one of the world’s 

biggest online databases for art auction markets and contains data from more than 1800 auction 

houses around the world (Silverstolpe 2017). As for the Swedish market, Barnebys contains data 

from Bukowskis, Stockholms Auktionsverk, Göteborgs Auktionsverk, Metropol Auktioner, 

Bukowskis Market and other auction houses and online auction platforms (Silverstolpe 2017). 

The earliest available data for the Swedish market is from the year 1990. However, the data for 

all auction sales is not complete before 2009, which is why we only use data from the year 2009 

and onwards. Barnebys provides data on final (hammer) prices and estimate prices of the 

artworks. In our sample, we use hammer prices, as they are most likely to reflect the sentiment of 

the market.  

 

Our sample consists of paintings that are sold from 2009-09-29 to 2017-01-31 in the Swedish 

market. Of all the artworks, we investigate the paintings category, which, in terms of turnover, is 

the largest category in the art market (Pownall 2017). We only include artworks sold for not less 

than SEK 100,000 assuming that buyers of such artworks are more likely to see their purchase 

not only as consumption goods, but also as an investment. The decision is also based on the 

recommendations from the Barnebys and Göteborgs Auktionsverk auctioneers who state that 

those interested in art as investment should only acquire expensive paintings, as they are most 

likely to increase in value (Silverstolpe 2017). It is important to note that, due to sampling bias, 

our art price index will be biased towards high-value paintings. In comparison with previous 

research, our sample selection method is more investment-focused and less biased towards high-

reputation artists.  
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As seen in Table 2, the sample comprises 2,966 artworks made by 283 artists. The price range is 

between SEK 100,000 - 58,250,000. Average price per painting is SEK 684,183 and standard 

deviation equals SEK 1,973,060. The large standard deviation of art prices in our sample together 

with the large difference in art prices between percentile 75 and percentile 95 indicates a large 

tail of expensive paintings, meaning that the price variable might be skewed.  

 

Descriptive statistics Painting price in SEK 
Mean 684,183 
Median 247,350 
Std 1,973,060 
5th percentile 108,375 
25th percentile 162,000 
75th percentile 459,475 
95th percentile 2,574,635 
Minimum 100,000 
Maximum 58,250,000 
N paintings 2,966 
N artists 283 
 
Table 2. Descriptive statistics of painting prices.  
The table shows descriptive statistics of our data sample. It 
shows the mean, median, standard deviation, percentile (5th, 
25th, 75th, 95th), minimum and maximum value of prices. It 
also displays the number of paintings and artists used in the 
sample. 
 

As regression variables must be normally distributed, we use the natural logarithm to mitigate the 

effect of a skewed variable. The descriptive statistics for the logged prices are presented in 

Appendix Table 15.  

 
4.3.3. Selecting hedonic variables 

 

In our paper, we focus on those factors that are frequently used as variables in hedonic 

regression. The choice of the factors varies depending on the researcher. Kräussl and Elsland 

(2008) summarize previous research in a table (Appendix Table A2), which lists hedonic 

variables used by different researchers. The variables presented in the table can be grouped into 

three different categories: artist-related, artwork-related and sales-related. The table below 

provides the characteristics that belong to each category. 
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Variable categories Variables (artwork characteristics) 

(1) Artist Artist name, living status (alive or deceased), age, nationality, number of 
works sold in the calendar year, art current, reputation (average price) 

(2) Artwork Art school, width, height, surface, technique, support, authenticity (if 
signed), publication, number of times exhibited, provenance, prior price 
estimate 

(3) Sales Year of sale, month of sale, place of sale (country, city), auction house 

 
Table 3. Commonly used variable categories and characteristics.  
The left column shows the three different categories, which the value-affecting characteristics belong to; 
artist, artwork, and sales. The right column displays value-affecting characteristics of a painting often used 
by researchers. 
 

Some of these variables are easily accessible from auction results or other sources, while others 

require additional analysis or judgment by an expert. An example from the latter variable group 

can be art current, art school, provenance and others. For our sample, we select only variables 

that can be objectively measured and do not require any additional analysis or expert knowledge. 

By doing that, we risk missing information that might be crucial in explaining price determining 

factors. On the other hand, we avoid inaccuracy that can be possibly caused by subjective 

judgment. 

 
Our final variable selection is presented in Table 4 below. 

 

Variable categories Variables 

(1) Artist Name  
Living status 
Nationality 

(2) Artwork Size (surface) of the painting  
Authenticity  
Medium of the artwork  

(3) Sales Auction house  
Sales period  

 
Table 4. Our chosen variable categories and characteristics. 
The left column displays the three different categories, which the value-
affecting characteristics belong to; artist, artwork, and sales. The right 
column displays the value-affecting characteristics of a painting that we use 
in our paper. 
 
 

Artist name. Most agree that the name of the artist is the strongest factor influencing the price. 

While trends in the market change, the “rating” of artists remains stable for extended periods of 

time (Sproule and Valsan, 2006). According to Kräussl and Elsland (2008), people are likely to 
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gain utility from owning works of higher reputation artists. Prices are often influenced more by 

the author’s name than the artwork itself. An artwork of a low reputation artist is valued much 

higher if the market believes it is created by a highly appreciated artist (Kräussl and Elsland, 

2008). In the regression, we introduce dummy variables that indicate individual artists.  

 

Living status. Prices might change depending on the living status of the artist. It is expected that 

artwork prices of deceased artists increase over time, because production stops. However, the 

opposite scenario is also possible, because deceased artists can no longer build on their reputation 

and their work might be forgotten (Kräussl and Lee 2010). We add a dummy variable 

“Deceased” to test if the living status has any impact on the prices, which takes a value of one if 

the artist is deceased, and zero otherwise.  

 

Nationality. The Swedish art market consists of both Swedish and international artists. 29.7% of 

our sample consists of paintings from international artists. To be sold at a foreign market, these 

artworks are likely to be painted by internationally known artists and therefore highly valued. We 

add a dummy variable “Swedish” to test if the nationality of the artist has any impact on prices, 

which obtains a value of one if the artist is Swedish, and zero otherwise.  

 

Size. Size of the artwork is assumed to have a positive impact on the price. Some painters even 

price their works depending on size - they first establish a price of a square meter to which they 

also add the costs for the frame, canvas and painting materials (Beckert, 2011). However, 

exceptionally large paintings are more difficult to display, and from a certain point the price is 

increasing with a diminishing effect (Kräussl and Lee, 2010). There are large variations in size 

between different paintings in our sample. To diminish the effect of a skewed variable, we use 

the natural logarithm of size, measured in square meters of the surface area.  

 

Authenticity. Previous studies also show that investors are willing to pay more for paintings that 

are confirmed as authentic (Renneboog and Spaenjers, 2013). Auction houses usually provide 

information about the proof of authenticity, such as signature of the artist.  

In our model, we specify authenticity as a dummy variable, which acquires a value of zero if the 

work is authentic, and one otherwise. 

 

Medium. Our sample includes artworks created using different kinds of medium, such as oil, 

tempera, acrylic, watercolor, ink, gouache, pastels, mixed media and others. Most agree that the 
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most common, most desirable and usually most expensive media is oil. Oil paintings, in 

comparison to other painting types, are extremely sturdy: they are more resistant to time, 

humidity, temperature and, to a certain extent, light (Sproule and Valsan, 2006). Oil is less 

sensitive to shocks, abrasions and vibrations. Furthermore, oil allows artistic versatility that 

would not possible with any other medium (Sproule and Valsan, 2006). For these reasons, we 

introduce “Oil” as one of our dummy variables for medium. Assuming that artworks that are 

made in series of identical copies should cost less, we also create a separate “Prints” medium 

characteristic. “Prints” includes artworks that are created using silkscreen, etching and lithograph 

technologies. For the artworks that were made using other medium than oil or printing 

technologies, we introduce a dummy variable “Other”.  

 
Auction house. Prestigious auction houses attract more influential and high quality artworks. 

Less known works, if sold at prestigious auction houses, are regarded as more valuable and sold 

at higher prices. Pesando (1993), Renneboog and Van Houtte (2002), and Higgs and Worthington 

(2004) find that Christies and Sotheby’s auction houses systematically obtain higher hammer 

prices, mainly because of their reputation and market power. 

 

In the Nordic region, Bukowskis auction house is considered as the most prestigious one 

(Silverstolpe 2017). Artworks sold at Bukowskis are likely to be more expensive than those sold 

at other auction houses. Stockholms Auktionsverk is another large and well-known auction house 

in the region, but price level at this auction house are assumed to be relatively lower than at 

Bukowskis.  

 

In our sample, we have data from ten Swedish auction houses. However, 98% of the transactions 

are made by Bukowskis (64.1%) and Stockholms Auktionsverk (33.9%). Our sample also 

includes online-sales data from these two auction houses. Price level seems to be lower than 

those at traditional (hammer) auctions and which can be explained by several factors. Artworks 

sold online usually have lower status in the art world, while traditional auctions are prestigious 

events where the most appreciated artworks are sold. Another reason is that selling online costs 

less - the seller avoids certain hammer auction-related costs, such as publishing auction 

catalogues, transportation and storage of artworks (Deloitte, 2016).  

 

In our model, we introduce four dummy variables to cover auction house: “Bukowskis”, 

“Stockholms Auktionsverk”, “Online” and “Other”. “Online” category includes online sales data 
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of “Bukowskis” and “Stockholms Auktionsverk” online auctions, while “Other” includes data 

from the remaining eight auction houses.  

 

Sales period. While liquid assets can be traded on daily basis, most artworks are sold and bought 

only at the time of auction. In Sweden, auctions are mostly held in spring and autumn 

(Silverstolpe 2017). Our sample data also shows that most of sales take place from March to June 

and from September to December, while very few transactions occur during the remaining 

months. To closer investigate the art price movements, we divide our annual auction sales data 

into four three-month periods in such a way that each period has a similar number of transactions. 

Period one includes February to April, period two includes May to July, period three includes 

August to October and period four includes November to January. We introduce time dummy 

variables to cover these periods of time for every year. The first period in our sample is thereby 

August to October in 2009 (2009P3) and the last period is November 2016 to January of 2017 

(2016P4).  

 

4.3.4. Constructing hedonic art price index for Sweden 

 
Having selected the variables, we now perform a hedonic regression (as described in the 

methodology section 4.3.1) based on our sample. F-statistic of our hedonic regression model is 

7.598 with a significance level of 0.000 meaning that the variables are jointly significant. Our 

model produces an adjusted R-square equal to 52.5% meaning that the selected variables explain 

over half of the price variation of the artworks. The other half is determined by the unidentified 

factors, and this needs to be taken into consideration when interpreting the results of our hedonic 

art price index.  

 

The result is lower in comparison with previous literature, where the value of adjusted R-square 

usually ranges from 60% to 70%. For example, both Mei and Moses (2002) and Renneboog and 

Speanjers (2013) achieve an adjusted R-square value of 64%, and Higgs (2010) and Kräussl and 

Logher (2010) achieve an adjusted R-square value of 69.7% and 62.9% respectively. On the other 

hand, the smaller size of our sample could also be one of the reasons of the lower R-square value.  

 

The low adjusted R-square value reveals the drawback of using the hedonic regression method, as 

it is difficult to choose the variables that should be included in the regression. These unknown 

factors, which are not captured by our model, but which clearly affect the price of artworks, could 
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therefore have a severe impact on how art prices develop during our investigated period. The 

results from our hedonic regression are presented in Table 5 below. 

 
 

Independent variables Coefficients Price impact N  
 
Artist name  
 
 
 
 
Living status 
Alive 
Deceased 
 
 
Nationality 
International 
Swedish 
 
Artwork size 
 
 
Artwork authenticity 
Not signed 
Signed 
 
Artwork medium 
Oil 
Other 
 
Prints 
 
Auction house 
Bukowskis 
Stockholms Auktionsverk 
 
 
Other 
 
 
Online 
 

 
(283 
dummies) 
(117 
significant) 
 
 
ref. 
0.176** 
 
 
 
ref. 
-1.202*** 
 
0.347*** 
 
 
 
ref. 
0,378*** 
 
 
ref. 
-0,365*** 
 
-1,497*** 
 
 
ref. 
-0,106** 
 
 
-0,439** 
 
 
-0,625*** 

 
 
 
 
 
 
 
 
19.2% 
 
 
 
 
-63.9% 
 
41.5% 
 
 
 
 
45.9% 
 
 
 
-30.6% 
 
-77.6% 
 
 
 
-10.1% 
 
 
-41.8% 
 
 
-46.5% 

 
 
 
 
 
 
 

502 (16.9%) 
2464 (83.1%) 

 
 
 

882 (29.7%) 
2084 (70.3%) 

 
 
 
 
 

167 (5.6%) 
2799 (94.4%) 

 
 

2123 (71.6%) 
583 (19.7%) 

 
260 (8.8%) 

 
 

1901 (64.1%) 
1005 (33.9%) 

 
 

25 (0.8%) 
 
 

35 (1.2%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
N 
Adjusted R2 
Durbin & Watson 
 

 
2,966 
0,525 
1,988 

   

 
Table 5. Variable influence on price.  
The table presents the results from the OLS regression. The dependent variable is the 
natural logarithm of the sale price. The independent variables are artist name, living status, 
nationality natural logarithm of size, authenticity and medium of the painting, and auction 
house where the sale took place. For each independent variable, we present the hedonic 
coefficient, the price impact (i.e., the exponent of the estimated coefficient minus one). The 
significance levels are denoted as ***, **, *, indicating statistical significance at a 0,1%, 1% 
and 5% respectively. To detect autocorrelation a Durbin & Watson test is reported. Further, 
the Adjusted R2 of the regression and the proportion of each variable are presented.  
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If looking at the independent variables, we see that the name of the artist affects the price. Out of 

283 artist name dummies, 117 dummies are significant at the 5% level. Widely known names 

(such as Rene Magritte, Wassily Kandinsky, Anders Zorn, Edward Munch and others) are 

between those with the highest impact on price and significance level under 0.05. As predicted, 

the deceased coefficient is positive, which indicates that paintings from deceased artists appear to 

be higher priced than paintings by living artists. On average, a painting from a deceased artist is 

19.2% more expensive than a painting from a living artist. However, this variable is not 

significant. Nationality also seems to impact the price of a painting, as paintings from 

international artists are priced higher, which is in compliance with our predictions. As seen in the 

table above, Swedish paintings are on average priced 63.9% lower than paintings from 

international artists. 

 

The size coefficient is positive and significant meaning that paintings of bigger size are priced 

higher. The result shows that when the surface area of an artwork increases by 1%, the price of 

the artwork growths by 0.415%. As expected, authenticity coefficient is also positive and 

significant, which means that an artist signature on the artwork increases the price. As seen in the 

table, a signed painting increases the price of a painting by 45.9%. Medium coefficients are 

negative, while oil - the worthiest medium - is used as a reference variable. The “Prints” 

coefficient is 77.6% lower than the oil paintings coefficient, and is the lowest in the medium 

group. That is not surprising as artworks with this technique are made in series of copies. “Other” 

paintings are on average priced 30.6% lower than the oil paintings. The auction house 

coefficients show that the sale prices at Bukowskis are the highest ones, while artworks sold at 

Stockholms Auktionsverk are on average 10.1% cheaper. Prices at other auction houses and 

online auctions are significantly lower, 41.8% and 46.5% respectively.  

 

Regression results confirm most of our expectations regarding the independent variable impact 

on price. However, the artist name variable - which is usually considered as the most important 

when pricing an artwork - appears to be significant to only 41% of the artists in the sample. One 

possible reason is that some artists only have two or three painting included in the sample, which 

might not be sufficient to explain the price variation of a painting. This could also be one of the 

reasons for the lower adjusted R-square value in our model.  

 

After having estimated the impact of the independent variables on price, we construct the price 

index by using the exponential of the time-dummy coefficients (see Figure 1 below). As our 
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investigated period is relatively short, the index is built assuming that the coefficients of the 

independent variables are constant over time.  

 

 
Figure 1. Hedonic art price index. 
The figure shows the hedonic adjusted price movements in the Swedish art market between 2009-09-29 and 2017-
01-31. Index values are presented at the bottom line of the graph. 
 

In the next chapters, this art price index is used as a tool to investigate correlation between the 

Swedish art and stock markets, and to compare the markets in terms of risk and return. 

  



 29 

5. Art vs. stocks: correlation, risk and return 

5.1. Correlation between art and stocks 

 

We measure correlation between the returns of the Swedish art and stock markets by using 

respective indices: SIXRX for the stock market and hedonic price index for the art market. The 

results of Pearson correlation coefficient test between the two asset classes are presented in Panel 

A and Panel B in Table 6. 

 
Panel A: Correlation between same-
period/lagged stock returns and art returns 

Panel B: Correlation between same-
period/lagged art returns and stock returns 

Stocks     Art  Art Stocks 

Stocks -0.121  Art -0.121 

Stocks_lag1 0.146  Art_lag1 -0.279 

Stocks_lag2 0.003  Art_lag2 -0.014 

Stocks_lag3 -0.020  Art_lag3  0.009 

Stocks_lag4 -0.087  Art_lag4 -0.29 
 
Table 6. Correlation between Art and Stocks.  
Panel A shows the correlation coefficient between art and stock returns for same period, one-, two, three-, and four 
period lagged stock returns. No results are significant. Panel B shows the correlation coefficient between stock and art 
returns for same period, one-, two, three-, and four period lagged stock returns. No results are significant. 
 

A weak negative correlation of -0.121 between the art index and SIXRX indicates that investors 

can use art as a diversification tool. The result is in compliance with previous studies that also 

find weak negative correlation between art returns and stock returns (Renneboog and Spaenjers 

2013; Worthington and Higgs 2004; Kräussl 2014). Further, the result is in line with the 

alternative investment theory, which suggests that alternative assets are slightly positively or 

negatively correlated with traditional assets (Campbell et al. 2008).  

 

As seen in Panel A in Table 6, the correlation between art returns and one-period lagged stock 

returns equals 0.146. Further, the results show close-to-zero correlation (0.003) between art 

returns and two-period lagged stock returns. Three-period lagged stock returns show almost zero 

correlation with art returns, while four-period lagged stock returns display a low negative 

correlation of -0.087 with art returns. The low or negative correlation between art returns and 

stock returns of all the lagged periods suggests that there is no substantial relationship between 

the wealth effect and the prices of art.  
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We also investigate if SIXRX correlates with lagged art returns. As seen in Panel B in Table 6, 

one-period lagged art returns show a negative correlation of -0.279 with SIXRX. Two- and three 

period lagged art returns show almost zero correlation with SIXRX, while four-period lagged art 

returns show a negative correlation of -0.29 with SIXRX. 

 

To summarize, Person’s test results show either weak positive or weak negative correlation 

between all the investigated variables. For most of the variables, correlation is close to zero, 

possibly suggesting that the markets are not correlated. However, to make such a conclusion, we 

also need to check for causal relationship between the variables, as described in the methodology 

section 4.1. If we find that the stock market does not affect the art market, and that the art market 

does not affect the stock market, we will be able to conclude that the markets do not correlate. 

 

5.2. The causal relationship between art and stocks 
 

Panel A in Table 7 shows how same-period stock returns impact art returns. The adjusted R-

square value of 0.139 indicates that only 13.9% of art returns can be explained by stock returns. 

The beta coefficient of -1.075 indicates that stock returns have a negative impact on art returns. 

However, the result is not significant. Panel B in Table 7 displays how same-period art returns 

impact stock returns. The adjusted R-square value is 0.093, which mean that 9.3% of the 

variation of stock returns can be explained by art returns. The beta coefficient of -0.078 suggests 

that art only have a small impact on stock returns. The result is not significant.  

 

As both regressions are insignificant, it indicates that the Swedish stock market has no impact on 

the Swedish art market, and that the Swedish art market does not impact the Swedish stock 

market.  

 

To further investigate the possible non-correlation relationship between art and stocks, we also 

check if lagged stock returns have an impact on art returns, and if lagged art returns have an 

impact on stock returns. We use two-period lagged returns, as suggested by the BIC-test. Panel A 

in Table 7 shows that two-period lagged returns have a small negative impact on art returns, with 

a coefficient of -0.08, and Panel B in Table 7 shows that two-period lagged art returns have a 

small negative impact on stock returns, with a coefficient of -0.039. The adjusted R-square values 

are 0.34 and 0.22 respectively. However, both regressions are highly insignificant, which indicate 

that no correlation exists between art and stocks.  
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We extend the regression analysis to include one, three and four period lagged returns. As 

displayed in Panel A in Table 7, one-period lagged stock returns have a positive impact on art 

returns with a coefficient of 0.55, but the result is insignificant. Three- and four-period lagged 

stock returns have a small negative impact on art returns, as the coefficients are -0.136 and -0.084 

respectively. However, both coefficients are insignificant. As the impact of lagged stock returns 

on art returns is in all cases insignificant, it indicates that the wealth effect does not have any 

impact on the art market.  

 

As seen in Panel B in Table 7, one-period lagged art returns displays a minor impact of 0.064, 

with a R-square value of 0.205. However, the result is not significant. Three-period lagged art 

returns have no impact at all (0.00), with a R-square of 0.233, and four-period lagged returns 

have a minor negative impact (-0.071) with the R-square of 0.09. Both regressions are 

insignificant.  

 

As the result for all periods of lagged art returns are similar, it suggests that the results are robust. 

The small and insignificant impact of the same-period and lagged-period art returns on stock 

Panel A: The impact of stock returns on art returns 

Dependent variable:  
art returns 

Stocks 
same period Stocks_lag1 Stocks_lag2 Stocks_lag3 Stocks_lag4 

Coefficient -1.075 
(1.349) 

0.55 
(0.619) 

-0.08 
(0.121) 

-0.136 
(-0.243) 

-0.084 
(-0.126) 

Adjusted R2 0.139 0.052 0.34 0.364 0.106 
N 29 28 27 26 25 
VIF 1.416 1.532 1.409 1.406 1.399 
Durbin & Watson 2.785 2.462 2.505 2.495 2.738 

Panel B: The impact of art returns on stock returns 
Dependent variable: 
stock returns 

Art 
same period Art_lag1 Art_lag2 Art_lag3 Art_lag4 

Coefficient -0.078 
(1.349) 

0.064 
(1.125) 

-0.039 
(0.538 

0.00 
(-0.03) 

-0.071 
(-1.056) 

Adjusted R2 0.093 0.205 0.22 0.233 0.09 
N 29 28 27 26 25 
VIF 1.064 1.085 1.086 1.082 1.077 
Durbin & Watson 2.00 2.051 1.932 1.993 2.047 
 
Table 7. Causal relationship between art returns and stock returns.  
Panel A presents the results of five linear regressions of art returns with stock returns as the independent 
variable during the period 2009-2016. The table includes same period and one-, two-, three-, and four period 
lagged stock returns as independent variables. Panel B presents the results of five linear regressions of stock 
returns with art returns as the independent variable during the period 2009-2016. The table includes same 
period and one-, two-, three-, and four period lagged art returns as independent variables. In the tables, the t-
value is presented in the brackets below the coefficient. VIF and Durbin & Watson tests show no indication of 
multicollinearity or autocorrelation. No results are significant. 
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returns are not surprising, as the volume of the Swedish art market is only a small fraction of the 

stock market. 

 

In all our regressions, we use time-dummy variables to make sure that the relationship between 

art returns and stock returns is not a spurious relationship. Using time-dummy variables results in 

significantly higher R-squared values in comparison to regressions without the time-dummies 

(Appendix Table 13 and Table 14). However, all our regressions appear to be insignificant. As 

our sample consists of some highly-valued paintings, we perform regressions where all outliers 

are excluded to investigate if they have an influence on the insignificance of the results. 

However, the results appear to be insignificant even when the outliers are excluded. We also 

compute several robustness checks to examine if our data is reliable. All VIF values in our 

regressions are below 10, which indicate that no multicollinearity between our independent 

variables is detected in our sample. All Durbin & Watson tests have a value close to 2, indicating 

that there is no autocorrelation in our sample. No systematic pattern of our variables is discovered 

in the scatterplot, which suggests that the data is not suffering from heteroscedasticity. Further, 

the p-value for our modified Dickey-Fuller test is 0 %, indicating no unit root, hence the index is 

stationary. For the stock index, the p-value is 0,0027, indicating that the index is stationary at the 

0,01 level of significance.  

 

As all the results from our regressions are insignificant, it suggests that the Swedish art market 

and the Swedish stock market do not interact, i.e., there is no causal relationship between the 

markets. Therefore, the close-to-zero correlation, as showed by the Pearson test, is likely a result 

of a common cause affecting both markets. As the Pearson correlation coefficient is negligible, 

and no causal relationship exists between the markets, we conclude that the Swedish art market 

and the Swedish stock market are not correlated. The conclusion partly matches our previous 

hypothesis that the correlation between art and stocks in the Swedish market is close to zero, 

however, we take a more stringent position in our result interpretation and state that no 

correlation exists.  

 

Our findings that the art and stock markets do not correlate are different from the previous work 

by Mei and Moses (2002) and Renneboog and Spaenjers (2013), as these papers find that art 

prices follow stock prices. However, our results are in compliance with Candela and Scorcu 

(1997), who also find that the art and stocks function independently of each other. 
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As the Swedish art and stock markets are not correlated, we can state that art from the Swedish 

market can be used as a diversification tool for a stock portfolio consisting of Swedish stocks. 

Diversification with art can reduce both specific and systematic risks of a stock portfolio. By 

adding art, investors would not be left with the risk of holding only stocks in their portfolio. As 

art market is not a part of financial markets, certain systematic risks may be diminished as well. 

Therefore, by using art as a stock portfolio diversifier, investors of the Swedish market will be 

able to increase returns for the same level of risk or reduce the risk for the same level of returns. 

Or, in other words, their Markowitz’s efficient frontier will be shifted upwards. 

 

On the other hand, if talking about practical implications, it is important to note that the art 

market in Sweden is rather small (as can be noted from the data in Section 4.3), therefore 

investment possibilities for large investors might be rather limited.  

 

Even though our investigation shows no correlation between the markets, there is no guarantee 

that they will stay uncorrelated in future. To project future developments, it is important to 

understand the reasons for current non-correlation. In Chapter 3.2 we discuss the general 

disparities between the art and stock markets, which can be applied to the Swedish market as 

well: irrational buyer behavior, heterogeneity and illiquidity of the market, high transaction costs, 

lack of market transparency and others. According to Silverstolpe (2017), the main reason of 

non-correlation between the Swedish art and stock markets is that art buyers are most interested 

in the aesthetic value of a painting, financial value being of less importance. However, Swedish 

auction houses seek to attract more investors to the art market. If the idea of art as investment 

gets accepted by many and buying art for investment purposes continues to grow, the art market 

may start behaving according to financial market rules, meaning that the correlation between the 

markets will increase. 

 
Another possible explanation why the Swedish art market seems to be unaffected by the Swedish 

stock market is that the artworks sold are both of Swedish and foreign artists. Several auction 

houses have positioned themselves as strong actors in the field of international art, which makes 

the Swedish market attractive to foreign buyers. The wealth of these foreign buyers is unlikely to 

depend on the Swedish stock market, therefore, prices of artworks bought by foreign buyers 

might be unaffected by the Swedish stock market. On the other hand, nearly one third of the 

artists in our sample are not Swedish, and not all of them are sold to foreign buyers, therefore 

their impact on the whole sample might not be as significant.  
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As the major part of the paintings in the Swedish market of Swedish artists, often purchased by 

Swedish buyers (Silverstolpe 2007), the non-correlation may be determined by the disparities 

between the markets, as mentioned previously in the Chapter 3.2.  

 
5.3. Risk and return of art and stocks 
 
Even though correlation between the assets is the most important factor when considering 

portfolio diversification, risk and return measures should also be considered. An asset that, e.g., 

has negative returns or is extremely volatile, might not be beneficial as a portfolio diversifier, 

even if it shows no signs of correlation with other assets in the portfolio. In this chapter, we 

compare the risk and return of the Swedish art and stock markets.  

 
As seen in Table 8, art clearly underperforms in comparison to stocks. Between 2009P4 and 

2016P4, SIXRX has on average increased by 12.4% per year, while the art index has increased at 

a moderate rate of 2.6%. The fact that the return of art underperforms compared to the return of 

stocks is in line with prior research. Renneboog and Spaenjers (2013), Botha et al. (2016), 

Worthington and Higgs (2004) and Mei and Moses (2002) all find that stocks outperform art. 

However, the mean quarterly return of 0.65% seems to be lower than the results in most of the 

previous studies (Table 1 in the chapter 3.3). One possible reason for the lower return in our 

study is that our art index comprises all types of mediums, while many other researchers include 

only oil paintings, which historically yield higher returns than all other mediums (Renneboog and 

Spaenjers 2013). Therefore, our annual return of 2.6% might increase if only oil paintings are 

included.  

 
Assets Art (HPI) Stocks 
 
Mean annual return 

 
2.6% 

 
12.4% 

Mean quarterly return 0.65% 2.96% 
25th percentile quarterly return -9.1% -0.1% 
75th percentile quarterly return 6,2% 5.7% 
Minimum quarterly return -38.0% -8.9% 
Maximum quarterly return 47.0% 12.0% 
St. deviation of returns 17.35% 5.38% 
Coefficient of variation 6.67 0.43 
Sharpe Ratio 0.12 2.19 

 
Table 8. Risk and return of art and stocks. 
The table displays the geometric mean annual return of art and stocks between 
2009 and 2016, based on our hedonic art price index and SIXRX. It also shows 
the 25th and 75th percentile, and minimum and maximum value of quarterly returns. 
Further, it shows the risk of the two assets, displayed by the standard deviation of 
the returns. Coefficient of variation (CV) is calculated as the ratio between the 
standard deviation and the mean. The table also includes the geometric Sharpe 
Ratio (i.e., geometric average excess return divided by its standard deviation). 
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Table 8 also displays the standard deviation of returns of the two assets. Art returns seems to be 

more volatile than stock returns, as the standard deviation of returns is 17.35% for art, compared 

to 5.38% for stocks. Hence, art appears to be a riskier asset than stocks. Previous studies also 

come to similar conclusion. Higgs (2010) finds that the standard deviation of art returns in 

Australia between 1986-2007 equals 16.98%, compared to 8.83% for the Australian stock 

returns, and Renneboog and Spaenjers (2013) find the standard deviation for the global art market 

between 1957-2007 to be 19.05% compared to the standard deviation of global stocks of 16.16%. 

However, the standard deviation of our index is significantly lower in comparison with the result 

of the study by Mei and Moses (2002) and who find that art has a standard deviation of 42.8%. 

 
As for the Swedish index, some of the biggest fluctuations seem to overlap with certain events in 

the Swedish art market. For example, the index peaks in 2014P3 with 32.5% growth, which 

seems to be the end of the sales boom that occurred during 2012-2014 as many investors from 

Russia and China were buying overpriced artworks in the Swedish art market at that time 

(Silverstolpe 2017). Therefore, the significant decline in art returns in periods 2015P1 and 

2015P3, of 22.0% and 11.4% respectively, is not surprising (Appendix Table 12). The large 

fluctuations of art returns are in line with prior research that also constructs art indices based on 

quarterly data. Higgs (2010) finds that the returns of art are highly volatile, as her investigated 

market experiences both positive and negative returns of 40% for specific quarters. 

 
Further, to evaluate the level of risk in relation to return we calculate the coefficient of variation. 

A low coefficient is preferred as it indicates a higher return for a lower level of risk. Table 8 

shows that the risk in relation to return for art is 6.67, compared to 0.43 for stocks. Thereby, 

stocks are preferred as they yield a higher return for a lower level of risk. We also calculate the 

risk-adjusted return for art and stocks to evaluate the return in relation to risk. The risk-adjusted 

return is calculated by the Sharpe ratio, using Swedish 10-year government bonds as the risk-free 

rate.	The Sharpe ratio appears to be lower for art (0.12) compared to stocks (2.19).  

 
If comparing the two assets without a portfolio perspective, investing in art seems to be a riskier 

and less profitable option. However, even though the return of art is inferior to stocks and the 

standard deviation is higher, art still provides a positive annual return of 2.6% and the standard 

deviation of 17.35% is not abnormally high, if compared to other studies. These results, together 

with the previous findings of non-correlation between the assets, indicate that art could be a part 

of a well-diversified portfolio. However, one should consider that other alternative assets might 

provide a better ratio between risk and return than art.  
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6. Conclusions 

In times of increasingly correlated financial markets, we investigate the benefits of including art 

in an investment portfolio. Art, as an alternative asset, is believed to show weak positive or 

negative correlation with traditional asset classes. Weak correlation can be explained by the 

disparities between the markets. Buyers of the artworks are driven by numerous different motives 

that do not correspond to rational investor’s logic. Furthermore, the art market does not conform 

to the efficient markets theory. Unlike the stock market, the art market is heterogeneous, illiquid 

and lacks transparency. Even though the art market tends to lag the economy, it is not sensitive to 

sudden fluctuations in the stock market.  

 

We measure the correlation between the art and stock markets in Sweden. In contrast to most 

researchers, we also investigate the causality between the markets. As a stock market measure, 

we use SIX Return Index, while for the art market we construct a hedonic art price index based 

on 2,966 paintings from 283 artists. Our study finds no correlation between the markets, which 

suggests that art can be used as a diversification tool in a stock portfolio. This result is in line 

with the findings of Candela and Scorcu (1997), but is contradictory to the findings by Mei 

Moses (2002) and Renneboog and Spaenjers (2013) who discover that the art market is 

influenced by the stock market. In terms of risk and return, our hedonic art price index yields an 

annual return of 2.6% between 2009 and 2016, with a standard deviation of 17.35%. In 

comparison with SIXRX, the return is both lower and more volatile.  

 
 
Suggestions for future research 
 
Our paper has raised many interesting questions for future research. Even though we investigate 

the diversification benefit using the whole data sample, it would be also possible to investigate 

smaller parts of the sample with a goal to find artwork or artist characteristics that are least 

correlated with the stock market, yield highest return and are least volatile. One could also 

investigate different art periods, such as baroque, renaissance, romanticism, modern art and 

contemporary art, to find out which period art would be most suitable for a well-diversified 

portfolio. Another direction for future research could be to determine the proportion of an optimal 

portfolio to be invested in art. As art return is relatively low, additional research could be 

conducted to compare art with other alternative assets and to identify those that offer a better 

ratio of risk and return.  
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Appendix 

 

 
Table A2. Hedonic variables.  
Source: Kräussl and Elsland (2008) 
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Period Geometric art  
returns (HPI) 

Geometric stock  
returns (SIXRX) 

2009P4 -2.30% 2.69% 
2010P1 -38.00% 12.00% 
2010P2 47.00% -1.19% 
2010P3 -1.30% 4.91% 
2010P4 6.90% 5.94% 
2011P1 5.10% 4.56% 
2011P2 -9.20% -8.89% 
2011P3 -5.30% -8.68% 
2011P4 1.70% 5.34% 
2012P1 0.50% 4.92% 
2012P2 5.00% 0.28% 
2012P3 1.60% -0.67% 
2012P4 8.90% 10.43% 
2013P1 12.10% 6.45% 
2013P2 5.90% 3.87% 
2013P3 -16.60% 4.65% 
2013P4 7.90% 2.63% 
2014P1 0.80% 8.40% 
2014P2 -12.80% 1.58% 
2014P3 32.50% 2.02% 
2014P4 1.50% 11.22% 
2015P1 -22.00% 8.02% 
2015P2 6.50% -0.49% 
2015P3 -11.40% -3.94% 
2015P4 -4.20% -7.96% 
2016P1 5.10% 4.83% 
2016P2 4.70% 4.22% 
2016P3 -28.60% 3.26% 
2016P4 34.70% 5.55% 

 
Table 12. Geometric mean returns 
The table displays geometric art returns and 
geometric stock returns for the period 
between 2009P4 and 2016P4. 
 

 

 

 

  

Dependent variable: 
stock returns 

Art 
same period Art_lag1 Art_lag2 Art_lag3 Art_lag4 

Coefficient -0.037 
(-0.633) 

0.093 
(1.48) 

-0.007 
(-0.101 

0.003 
(-0.044) 

-0.097 
(-1.456) 

R2 0.015 0.078 0 0 0.084 
N 29 28 27 26 25 
 
Table 13. Causal relationship between stock returns and art returns 
The table presents the results of five linear regressions of stock returns with art returns as an independent 
variable during the period 2009-2016. In these regressions, the time dummy variable is excluded. The table 
includes same period, one-, two-, three-, and four periods of lag art returns as independent variables In the table, 
the t-value is presented below the coefficient. No results are significant. 
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Logarithm values for art prices 

Mean 12.67 

Median 12.42 
Std 0.96 
5th percentile 11.59 
25th percentile 11.99 
75th percentile 13.04 
95th percentile 14.74 
Minimum 11.51 
Maximum 17.88 
N paintings 2,966 
N artists 283 
 
Table 15. Descriptive statistics of painting prices 
The table shows descriptive statistics in logarithm 
values of our data sample. It shows the mean, 
median, standard deviation, percentile (5th, 25th, 75th, 
95th), minimum and maximum value of prices. It also 
displays the number of paintings and artists used in 
the sample. 
 

	

Dependent variable: 
art returns 

Stocks 
same period Stocks_lag1 Stocks_lag2 Stocks_lag3 Stocks_lag4 

Coefficient -0.037 
(-0.633) 

0.474 
(0.753) 

0.009 
(0.015) 

-0.005 
(-0.01) 

-0.214 
(-0.42) 

R2 0.015 0.021 0 0 0.008 
N 29 28 27 26 25 
 
Table 14.  Causal relationship between art returns and stock returns.  
The table presents the results of five linear regressions of art returns with stock returns as the independent 
variable during the period 2009-2016. In these regressions, the time dummy variable is excluded. The table 
includes same period, one-, two-, three-, and four periods of lag stock returns as independent variables. In the 
table, the t-value is presented below the coefficient. None of the results are significant. 
 
 


