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Abstract 

This study investigates relations between returns from the traditional stock markets and 
alternative investments over different investment horizons. Using a quantile coherency, 
we verify whether an occurrence of the extreme negative returns calculated over several 
frequencies in the stock exchange coincides with the occurrence of high positive or 
negative returns in the Bitcoin, gold and fine wine market. We found that in most cases 
considered alternative investments may act as a weak hedge in normal market conditions. 
In times of market stress, for all investment horizons only gold is a safe haven for 
examined stock markets. Results for Bitcoin and fine wines depend on the investment 
horizon, but in both cases, we found that there is a contagion effect for long-term 
investments. 

1. Introduction
Heterogeneous market hypothesis (Müller, Dacorogna, Davé, Pictet et al., 

1993; Müller, Dacorogna, Davé, Olsen et al., 1997) stands that market participants 
can have different investments horizons, dealing frequencies, geographical location, 
degree of risk aversion, institutional constraints, or transaction costs. A heterogeneity 
between investors leads to an own reaction time to news, related to their time horizon 
and characteristic dealing frequency. When an investor struggles with a bad market 
situation that causes a fall in their portfolio value, they should make decisions that 
will allow them to reduce losses. The moment when it happens will depend, 
however, on the investment horizon and the amount of acceptable loss, which is in 
fact a value related to a certain quantile from the distribution of a portfolio value. 

There are many ways for market participants to invest their capital and expand 
their portfolio composition. Over the last few years, the alternative investments 
sector has become an important part of the worldwide financial market. Investing in 
alternatives plays a substantial role in diversification, reducing investor portfolio risk 
and increasing a portfolio risk-adjusted return. Moreover, they offer access to a wider 
range of investment opportunities. 

* The authors would like to thank the editor and anonymous referees for their valuable comments.
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There is still no consensus on the exact definition of the alternative 
investment. It is sometimes considered as an investment that is not simply a long 
position in a traditional asset (Chambers et al., 2015). Alternatives offer investors a 
set of characteristics that are not commonly found in traditional investments, such as 
public stocks or government and corporate bonds. They usually contain one or more 
of the following characteristics: long term, high risk, illiquidity associated with 
higher returns, low correlation with traditional assets to deliver diversification 
benefits, inflation-hedging benefits, and scalability (the ability to absorb large 
investment sums) (World Economic Forum, 2015). The fact, that alternative 
investments usually have a lower correlation with standard asset classes, makes them 
a useful tool for portfolio diversification, since it reduces the overall risk or volatility 
of a portfolio.  

In this paper, we consider three types of alternative investments with 
completely different characteristics: gold, Bitcoin and fine wines. By selecting them 
for analysis, we will be able to compare, how they behave in different market 
conditions for investors with a certain investment horizon. 

In the last ten years, we can observe a growing number of cryptocurrencies, 
such as Bitcoin, Ethereum, Ripple’s XRP, Litecoin, and Tether. Bitcoin changed the 
area of digital currencies in 2009 and since that time it now plays a meaningful role 
in the present financial market. Bitcoin remains a leader among other 
cryptocurrencies in terms of market capitalization and popularity. However, since 
even for a single day, its price can rise and fall several times dramatically, investing 
in Bitcoin is subject to large risk and volatility. With the rise of Bitcoin, there has 
been a debate among economists about whether it can be treated as a currency and a 
medium of exchange or speculative investment. In this study, similar to Yermack 
(2015) and Baur et al. (2017), we treat Bitcoin as a one of the alternative ways to 
invest capital.  

Gold, like other precious metals, can be classified as a tangible investment. It 
is commonly used to produce jewelry, electronics, coins, and others. Historically, 
gold was used as a currency. Gold is generally considered by investors as a safe 
alternative investment, particularly during a time of crisis. This is partly due to 
tradition, but it is undeniably important that, unlike any currency, gold has an 
intrinsic value. Nowadays, gold is still considered as the backup of currency for 
governments and central banks. According to Wang (2012), investors see more value 
on gold when they lose confidence in government bonds and the returns in the stock 
markets are negative. 

Another type of tangible, alternative asset in this study is investing in fine 
wines. Wine is physical asset and therefore its supplies are rather limited. A growing 
demand for fine wine, in particular in the Far East, leads to support of its price. Fine 
wines have attracted widespread interest, especially after the financial crisis. Events 
in the global financial markets forced investors to find a way towards diversifying a 
portfolio and reducing the risk. The wine market is more available for investors 
thanks to the development of the London International Vintners Exchange (Liv-ex), 
which is the most known fine wine exchange (Bouri, 2015).  

All above mentioned alternative investments can be treated as a possible 
component of the investor's portfolio. However, they can behave in a various way in 
different market conditions and their function can depend on the investment horizon 
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as well. Baur and Lucey (2010) determined conditions to distinguish when an asset 
can act as a diversifier, hedge, and safe haven. According to their classification, a 
hedge is defined as an asset that is uncorrelated or negatively correlated with another 
asset or portfolio on average. A diversifier is defined as an asset that is positively 
(but not perfectly correlated) with another asset or portfolio on average. A safe haven 
is defined as an asset that is uncorrelated or negatively correlated with another asset 
or portfolio in times of market stress or turmoil. Baur and Lucey (2010) emphasize 
that a safe haven is a place of safety that offers investors shelter in extreme market 
conditions. The word ‘safe’ emphasizes the fact that a haven is secure. In our 
opinion, it should also be an asset with moderate volatility. One can also distinguish 
a strong hedge asset (significantly negative correlation) from a weak hedge 
(correlation is equal to zero). As in the case of the hedge definition, we can also 
distinguish the case when an asset is uncorrelated in time of turmoil (weak safe 
haven) and when there is a significant negative correlation (strong safe haven). 

  In this paper, we employed a relatively new method, that is able to examine 
relationships between mainstream and alternative investments for different 
investment horizons. We employ a quantile-based approach proposed by Baruník and 
Kley (2019) to measure dependence structures emerging in the joint distribution in 
the frequency domain. Quantile coherency has an advantage over traditional 
correlation, since even uncorrelated variables may possess dependence in different 
parts of the joint distribution, and at different frequencies (Baruník and Kley, 2019). 
To the best of our knowledge, quantile coherency measure has never been used 
before for the analysis between assets considered in this study. Using this method, we 
are able to determine, whether an asset is a hedge, diversifier and safe haven for 
different investment horizons, but instead of checking for lack of correlation or 
negative correlation between assets, we use a quantile coherency measure. In this 
context our findings add new insights into relation between chosen alternative 
investments and major European stock markets from the perspective of market 
participant with short, medium and long-term investment horizons. 

2. The Literature Review 
There is a lot of previous research focused on the role of gold in a portfolio  

(Baur and Lucey, 2010; Baur and McDermott, 2010; Coudert and Raymond, 2011; 
Miyazaki et al., 2012, Anand and Madhogaria, 2012;  Miyazaki and Hamori, 2013,  
Chen and Lin, 2014; Emmrich and McGroarty, 2013; Tuysuz, 2013; Ciner et al., 
2013; Hood and Malik, 2013; Gürgün and Ünalmiş, 2014, Bredin et al., 2015; 
Choudhry et al., 2015;  Dicle and Lavendis, 2017; Shahzad, Raza, Roubaud, Arreola-
Hernandez, Bekiros, 2019; Shahzad, Bouri, Roubaud, Kristoufek, Lucey 2019; 
Shahzad, Bouri, Roubaud, Kristoufek, 2019; Naeem et al., 2020; Maghyereh and 
Hussein, 2020). Most of these studies confirmed that gold is a hedge in normal 
market conditions and in many cases can be considered as a safe haven asset. 
However, within these papers only a few analyze an impact of the investment 
horizon. For example, Baur and McDermott (2010) found that gold is a hedge and 
safe-haven at daily and weekly and monthly frequency for European countries and in 
the USA. Bredin et al. (2015) used a wavelet analysis and found that gold acts as a 
hedge for German, UK and US equity markets for horizons of up to one year. 
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Moreover, Naeem et al. (2020) analyzed tail and frequency interdependence between 
BRICS stock markets and gold using quantile on quantile regression and quantile 
coherency during the Great Financial Crisis and for the pre- and post-GFC period. 
They found that gold offered protection to Brazilian equity investors in the period 
after the Great Financial Crisis in the short-term investment horizon. Moreover, in 
the long-term, gold was a safe haven for Russia and South Africa for all three sub-
periods.   

On the contrary, in the case of Bitcoin and other cryptocurrencies the results 
of earlier studies (for example Dyhrberg, 2016; Bouri et al., 2017; Klein et al., 2018; 
Baumöhl, 2019;  Chan et al., 2019; Kliber at al., 2019; Shahzad, Bouri, Roubaud, 
Kristoufek, Lucey 2019; Shahzad, Bouri, Roubaud, Kristoufek, 2019; Conlon and 
McGee, 2020) are rather mixed. There can be a several factors affecting the obtained 
results. One of the important aspects is a currency. Kliber et al. (2019) examined 
Bitcoin in local currencies and in USD and compared the results. Their conclusions 
for local currencies depend on the country: for Japan and China, Bitcoin is a 
diversifier, for Estonia and Sweden it is a weak hedge and only for Venezuela it is a 
safe haven. On the contrary, when the Bitcoin price is expressed in USD, the role of 
cryptocurrency changes. In addition to the effect of currency on the role of Bitcoin, 
earlier authors noted that the conclusions change depending on the frequency of the 
data. For example, Bouri et al. (2017) analyzed relations between cryptocurrency and 
major world equities, bonds, oil, gold, the general commodity index, and the US 
dollar index and found different results for daily and weekly data. Moreover, Chan et 
al. (2019) focused on the longer investment horizon. They found that Bitcoin is an 
effective strong hedge for several indices under monthly data frequency, but daily 
and weekly returns demonstrate weak hedge properties. Baumöhl (2019) analyzed 
connectedness between major forex currencies and cryptocurrencies using the 
quantile cross-spectral approach. His results showed, that there are some assymetric 
intergroup dependencies from both the short- and long-term perspectives. 

Previous works in the case of the wine market showed, that investing in fine 
wines can act as a hedge for equities in the developed markets (Bouri, 2015; Bouri 
and Roubaud, 2016). It also brings diversification benefits for the global stock 
market when the MSCI World Index is a proxy (Introvigne et al., 2017), and serves 
as safe haven when wine is related to the global uncertainty index (Antonakakis et 
al., 2018). However, there are also contagion effects when different wine indices are 
considered (Le Fur et al., 2016). According to Le Fur and Outreville (2019), where a 
comprehensive literature review about various aspects of fine wine returns is 
reported, results of the analysis of diversification benefits from wine investment 
depend on the period under study, the methodology used and the type of assets in the 
portfolio. However, none of the previous studies directly compare results for short, 
medium and long-term investments in fine wines.  

3. Methodology: Quantile Coherency (Baruník and Kley, 2019) 
Let (𝑿𝑿𝑡𝑡)𝑡𝑡∈ℤ denotes two-dimensional process 𝑿𝑿𝑡𝑡 = (𝑋𝑋𝑡𝑡,1,𝑋𝑋𝑡𝑡,2)′, 𝐹𝐹𝑗𝑗 is the 

marginal distribution function of 𝑋𝑋𝑡𝑡,𝑗𝑗 for 𝑗𝑗 = 1, 2 and 𝑞𝑞𝑗𝑗(𝜏𝜏) = 𝐹𝐹𝑗𝑗−1(𝜏𝜏) =
𝑖𝑖𝑖𝑖𝑖𝑖�𝑞𝑞 ∈ ℝ: 𝜏𝜏 ≤ 𝐹𝐹𝑗𝑗(𝑞𝑞)�, where 𝜏𝜏 ∈ [0,1] denotes the quantile function of 𝑋𝑋𝑡𝑡,𝑗𝑗. 
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Baruník and Kley (2019) proposed a matrix Γ𝑘𝑘(𝜏𝜏1, 𝜏𝜏2) = �𝛾𝛾𝑘𝑘
𝑗𝑗1,𝑗𝑗2(𝜏𝜏1, 𝜏𝜏2)�

𝑗𝑗1,𝑗𝑗2=1,2 
of 

quantile cross-covariance kernels, as a measure for the serial and cross-dependency 
structure of (𝑿𝑿𝑡𝑡)𝑡𝑡∈ℤ, where 

𝛾𝛾𝑘𝑘
𝑗𝑗1,𝑗𝑗2(𝜏𝜏1, 𝜏𝜏2) = 𝐶𝐶𝐶𝐶𝐶𝐶�𝐼𝐼�𝑋𝑋𝑡𝑡+𝑘𝑘,𝑗𝑗1 ≤ 𝑞𝑞𝑗𝑗1(𝜏𝜏1)�, 𝐼𝐼�𝑋𝑋𝑡𝑡,𝑗𝑗2 ≤ 𝑞𝑞𝑗𝑗2(𝜏𝜏2)��,             (1) 

𝑘𝑘 ∈ ℤ, 𝐼𝐼{𝐴𝐴} denotes the indicator function of the event A and 𝜏𝜏1, 𝜏𝜏2 ∈ [0,1]. 
A matrix of quantile cross-spectral density kernel is defined as 𝖋𝖋(𝜔𝜔; 𝜏𝜏1, 𝜏𝜏2) =

�𝔣𝔣𝑗𝑗1,𝑗𝑗2(𝜔𝜔; 𝜏𝜏1, 𝜏𝜏2)�
𝑗𝑗1,𝑗𝑗2=1,2 

, where 𝜔𝜔 ∈ ℝ and 

𝔣𝔣𝑗𝑗1,𝑗𝑗2(𝜔𝜔; 𝜏𝜏1, 𝜏𝜏2) = 1
2𝜋𝜋
∑ 𝛾𝛾𝑘𝑘

𝑗𝑗1,𝑗𝑗2(𝜏𝜏1, 𝜏𝜏2)𝑒𝑒−𝑖𝑖𝑘𝑘𝑖𝑖∞
𝑘𝑘=−∞ .                       (2) 

A quantile coherency kernel which is a measure for the dynamic dependence 
of the two processes �𝑋𝑋𝑡𝑡,1�𝑡𝑡∈ℤ, �𝑋𝑋𝑡𝑡,2�𝑡𝑡∈ℤ is defined as 

ℜ𝑗𝑗1,𝑗𝑗2(𝜔𝜔; 𝜏𝜏1, 𝜏𝜏2) = 𝑓𝑓𝑗𝑗1,𝑗𝑗2(𝑖𝑖;𝜏𝜏1,𝜏𝜏2)

�𝑓𝑓𝑗𝑗1,𝑗𝑗1(𝑖𝑖;𝜏𝜏1,𝜏𝜏2)𝑓𝑓𝑗𝑗2,𝑗𝑗2(𝑖𝑖;𝜏𝜏1,𝜏𝜏2)�
1
2
                        (3) 

for (𝜏𝜏1, 𝜏𝜏2) ∈ (0,1)2 and is estimated via the smoothed CCR-periodograms. Quantile 
coherency is a complex-valued function of the variable 𝜔𝜔. According to Baruník and 
Kley (2019), the real parts of the quantile coherency estimates reveal frequency 
dynamics in quantiles of the joint distribution of the returns. 

In this paper we consider three frequencies to measure quantile coherency that 
corresponds to two-day, weekly and monthly periods and three quantile levels: 𝜏𝜏 =
0.1, 𝜏𝜏 = 0.5 and 𝜏𝜏 = 0.9. For example, using the case when (𝜏𝜏1, 𝜏𝜏2) = (0.5, 0.5), we 
measure a quantile coherency related to normal market conditions. When (𝜏𝜏1, 𝜏𝜏2) =
(0.1, 0.1), we measure a quantile coherency for extreme negative returns. In this 
case, if the real part of the quantile coherency estimates is significantly positive, it 
means that there is a coincidence between the events, when 𝑋𝑋𝑡𝑡,1 and 𝑋𝑋𝑡𝑡,2 are 
extremely low (i.e. 𝑋𝑋𝑡𝑡,𝑗𝑗 is equal or lower than a quantile 𝑞𝑞𝑗𝑗(0.1)). On the contrary, 
when (𝜏𝜏1, 𝜏𝜏2) = (0.1, 0.9), we measure a quantile coherency for extreme negative 
and positive returns. In this case, if the real part of the quantile coherency estimates is 
significantly negative, it means that there is a coincidence between the events, when 
𝑋𝑋𝑡𝑡,1 is extremely low (i.e. 𝑋𝑋𝑡𝑡,1 is equal to or less than a quantile 𝑞𝑞1(0.1)) and 𝑋𝑋𝑡𝑡,2 is 
extremely high (i.e. 𝑋𝑋𝑡𝑡,2 is greater than a quantile 𝑞𝑞2(0.9)). 

4. Data and Results 
The data consists of daily prices of three major European indices (FTSE, 

DAX, and CAC) and three types of alternative investments1. We use daily Forex 

                                                           
1 Historical data for FTSE, DAX and CAC indices, Forex prices of gold in Euro and GBP and GBP/EUR 
exchange rates were obtained from the database available on the website www.stooq.pl. BTC prices were 
obtained from the service data.bitcoinity.org.  Data for Liv-ex 50 index were obtained from the Liv-ex 
company. We thank the company for providing us with the index data. 
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prices of gold in Euro and British Pound (GBP), prices of Bitcoin in Euro from the 
most liquid – in this case Kraken – trading platform and in GBP from the Coinfloor 
trading platform. Daily data of the fine wine Liv-ex 50 index originally refers to 
transactions in GBP, so it’s converted into Euro when necessary2. We analyze the 
data in local currencies, and it implies that the study focuses on the characteristics of 
investment in gold, Bitcoin and fine wine from the perspective of investors/hedgers 
operating in the British, German and French stock markets. The data cover January 2, 
2015 until February 20, 2019. In all calculations we use daily percentage logarithmic 
returns defined as 𝑟𝑟𝑡𝑡 = 100 ∙ ln 𝑃𝑃𝑡𝑡

𝑃𝑃𝑡𝑡−1
, where 𝑃𝑃𝑡𝑡 denotes price of an asset at time 𝑡𝑡. The 

analysis is performed in R, specifically the quantspec package (v.1.2-2; Kley, 2020) 
is used to estimate quantile coherency. 

4.1 Preliminary Results 
Table 1 gives calculated basic descriptive statistics of daily percentage 

logarithmic returns. Mean value in most cases is close to zero. High mean Bitcoin 
returns in both currencies is an exception. Volatility measured by standard deviation 
is moderate for FTSE, CAC and DAX indexes and for gold. The lowest standard 
deviation is in case of LIV-EX, the largest for Bitcoin. So, we have three types of 
alternative investments with completely different characteristics. It is worth noting 
that volatility of GOLD and LIV-EX returns is relatively low and, in these cases, we 
can accept that this type of investment is a rather safe alternative to traditional stock 
markets. Minimum values of FTSE, CAC, DAX and LIV-EX (in Euro) returns and 
maximum values of GOLD in both currencies occurred exactly at the same day, i.e. 
June 24, 2016, after the Brexit referendum in the United Kingdom. This event also 
affected values of excess kurtosis. 

Table 1 Descriptive Statistics 

 Min Mean Max Standard 
deviation Skewness Excess 

kurtosis 
FTSE -7.46 0.02 3.66 0.87 -1.15 11.63 
CAC -8.38 0.02 4.06 1.14 -0.50 4.40 
DAX -7.07 0.02 4.87 1.18 -0.32 2.62 
GOLD/EUR -3.45 0.02 7.44 0.79 0.87 9.80 
GOLD/GBP -3.55 0.03 13.32 0.95 2.84 39.46 
BTC/EUR -18.73 0.26 20.16 4.05 0.09 4.19 
BTC/GBP -19.82 0.27 20.41 4.12 0.14 4.06 
LIV-EX (in EUR) -5.43 0.02 2.41 0.57 -0.81 9.07 
LIV-EX (in GBP) -0.54 0.03 1.03 0.18 0.65 2.32 

4.2 Quantile Coherency Estimates 
We start our analysis of the coherency related to the normal stock and gold 

markets conditions. We are taking into account quantile coherency estimates when  

                                                           
2 Since GBP/Euro dynamics affect in these cases our results, we decided to analyze also all effects for 
pairs DAX, Liv-ex 50 and CAC, Liv-ex 50 without currency conversion. These results are included in the 
Appendix. 
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(𝜏𝜏1, 𝜏𝜏2) = (0.5, 0.5). According to the results presented in Table 2, in almost all 
cases we get insignificant estimates. In normal market conditions, there is no 
coherency between returns for FTSE, CAC, DAX and gold. In these cases, gold acts 
as a weak hedge for two-day, weekly and monthly investment horizons. Moreover, 
gold is a strong hedge for a two-day frequency in the case of CAC, since estimated 
coherency is significantly negative. In the case of Bitcoin and all considered markets 
we received similar results, that Bitcoin is a weak hedge.  

Table 2 Quantile Coherency for Medians: Point Estimate of the Real Part and 95% 
Confidence Interval  

 frequency FTSE CAC DAX 

GOLD two-day -0.12 
(-0.35, 0.10) 

-0.28 
(-0.49, -0.07) 

-0.13 
(-0.36, 0.10) 

 weekly -0.12 
(-0.29, 0.04) 

-0.12 
(-0.28, 0.05) 

-0.02 
(-0.19, 0.14) 

 monthly -0.01 
(-0.17, 0.15) 

-0.03 
(-0.19, 0.13) 

-0.03 
(-0.19, 0.13) 

BTC two-day 0.0005 
(-0.23, 0.23) 

-0.02 
(-0.25, 0.20) 

-0.14 
(-0.37, 0.09) 

 weekly 0.07 
(-0.09, 0.24) 

0.01 
(-0.15, 0.18) 

-0.06 
(-0.22, 0.10) 

 monthly -0.04 
(-0.20, 0.12) 

-0.02 
(-0.18, 0.14) 

0.05 
(-0.11, 0.21) 

LIV-EX two-day 0.005 
(-0.23,0.24) 

0.18 
(-0.04, 0.39) 

0.06 
(-0.17, 0.29) 

 weekly 0.03 
(-0.14, 0.19) 

0.12 
(-0.05, 0.28) 

0.08 
(-0.09, 0.24) 

 monthly 0.09 
(-0.08, 0.26) 

0.29 
(0.15, 0.43) 

0.26 
(0.11, 0.40) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

A more divergent situation is for the fine wine index. There is no coherency 
between returns for FTSE, and LIV-EX in normal market conditions. It means that 
from the perspective of the British market participant, investing in wine acts as a 
weak hedge for two-day, weekly and monthly investment horizons. In the case of 
monthly frequency for the LIV-EX index and DAX and CAC index, the quantile 
coherency is significantly positive. Generally, investment in wines acts as a weak 
hedge for investors, but it’s only a diversifier for participants with longer investment 
horizons in the French and German markets. This result may arise from GBP/EUR 
dynamics which affects our analysis. Indeed, a closer look into the results in 
Table A1 in the Appendix reveals, that investing in fine wines would act as a weak 
hedge for monthly frequency, if we take values of the Liv-ex index without currency 
conversion. This result is important for investors, who apply appropriate strategies to 
hedge against currency risk. 

The next step of our analysis is to check, whether considered alternative 
investments act as a strong safe haven for the investments in times of market stress. 
To this end, we estimate quantile coherency for (𝜏𝜏1, 𝜏𝜏2) = (0.1, 0.9), i.e. taking 
quantile level 0.1 for stock market (extremely low returns) and 0.9 for alternative 
investment (extremely high returns). Estimation results are reported in Table 3. 
Similarly, we estimate quantile coherency for (𝜏𝜏1, 𝜏𝜏2) = (0.1, 0.5), and (𝜏𝜏1, 𝜏𝜏2) =
(0.1, 0.1). Using these estimates, we can see in these cases two things: firstly, 
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whether the results are consistent, and secondly, whether there is a contagion effect. 
Estimation results are reported in Tables 4 and 5. 

In the case of gold, for all considered frequencies, estimated values in Table 3 
are negative. Negative quantile coherencies are significant for the French market 
with a two-day frequency and for monthly frequency for all markets. It means that in 
these cases gold acts as a strong safe haven. Stock markets and gold markets are 
negatively and more strongly related in longer periods of market downturns. When 
monthly stock market returns are extremely negative, gold returns are extremely 
high. Moreover, according to the results in Table 4, we observe a significant negative 
coherency between extreme negative returns in the British stock market and gold 
market, also in the case of weekly frequency and between extreme negative returns in 
the French and German stock markets and gold market in the case of a two-day 
frequency. We can say, that in these cases gold also acts as a strong safe haven, 
although the effect is weaker – when stock market returns are extremely negative, 
gold returns are greater than median. We observe that gold acts as a weak safe haven 
for other frequencies since there is no positive coherency in times of market stress. 

Table 3 Quantile Coherency for Left and Right Tail: Point Estimate of the Real Part 
and 95% Confidence Interval  

 frequency FTSE CAC DAX 
GOLD two-day -0.18 

(-0.40, 0.03) 
-0.27 

(-0.47, -0.06) 
-0.08 

(-0.31, 0.14) 
 weekly -0.13 

(-0.29, 0.03) 
-0.08 

(-0.24, 0.08) 
-0.09 

(-0.25, 0.07) 
 monthly -0.16 

(-0.32, -0.004) 
-0.18 

(-0.34, -0.03) 
-0.33 

(-0.48, -0.18) 
BTC two-day -0.05 

(-0.27, 0.18) 
0.11 

(-0.12, 0.34) 
0.05 

(-0.18, 0.28) 
 weekly -0.18 

(-0.34, -0.03) 
-0.17 

(-0.33, -0.01) 
-0.09 

(-0.26, 0.07) 
 monthly 0.06 

(-0.10, 0.22) 
0.03 

(-0.13, 0.19) 
0.05 

(-0.12, 0.21) 
LIV-EX two-day -0.10 

(-0.33, 0.12) 
0.20 

(-0.03, 0.42) 
0.23 

(0.001, 0.46) 
 weekly -0.05 

(-0.21, 0.11) 
-0.08 

(-0.24, 0.08) 
0.04 

(-0.12, 0.20) 
 monthly -0.01 

(-0.17, 0.15) 
0.15 

(-0.01, 0.30) 
0.11 

(-0.04, 0.27) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

In the case of Bitcoin, estimation results in Table 3 revealed, that it acts as a 
strong safe haven for British and French stock markets in the case of weekly 
frequency. For longer periods, we didn’t get significant estimates of quantile 
coherency between extremely low stock market returns and extremely high Bitcoin 
returns. It implies, that when there were relatively short periods of stock market 
downturns in Great Britain and France, investing in Bitcoin could offer high profits, 
but this effect vanished in longer periods of stock market declines. Moreover, we 
should comment on this result also taking into account the high volatility of Bitcoin. 
In our opinion, the use of such an instrument as a safe haven may raise legitimate 
concerns. Furthermore, estimates in Table 5 clearly show, that in the case of monthly 
frequency, Bitcoin downturns coincide with stock market declines in all considered 
cases. It means that there are contagion effects between considered stock markets and 
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the Bitcoin market in the long period of stock market downturns. A contagion effect 
also occurs in the case of DAX for a two-day frequency. 

Table 4 Quantile Coherency for Left Tail and Median: Point Estimate of the Real Part 
and 95% Confidence Interval 

 frequency FTSE CAC DAX 
GOLD two-day -0.19 

(-0.40, 0.03) 
-0.29 

(-0.51, -0.07) 
-0.37 

(-0.58, -0.16) 
 weekly -0.23 

(-0.39, -0.08) 
-0.09 

(-0.25, 0.07) 
-0.15 

(-0.32, 0.01) 
 monthly -0.07 

(-0.23, 0.09) 
-0.08 

(-0.24, 0.08) 
-0.16 

(-0.31, 0.0002) 
BTC two-day 0.04 

(-0.19, 0.26) 
0.08 

(-0.14, 0.31) 
0.004 

(-0.23, 0.24) 
 weekly -0.13 

(-0.29, 0.02) 
-0.18 

(-0.34, -0.03) 
-0.14 

(-0.30, 0.02) 
 monthly 0.18 

(0.03, 0.34) 
0.13 

(-0.03, 0.29) 
0.05 

(-0.11, 0.22) 
LIV-EX two-day -0.11 

(-0.34, 0.11) 
0.22 

(0.002, 0.44) 
0.10 

(-0.13, 0.33) 
 weekly -0.19 

(-0.35, -0.03) 
0.02 

(-0.15, 0.17) 
0.02 

(-0.14, 0.18) 
 monthly 0.18 

(0.01, 0.25) 
0.21 

(0.06, 0.36) 
0.08 

(-0.08, 0.23) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

Table 5 Quantile Coherency for Left Tails: Point Estimate of the Real Part and 95% 
Confidence Interval  

 frequency FTSE CAC DAX 

GOLD two-day -0.28 
(-0.48, -0.07) 

-0.01 
(-0.24, 0.22) 

0.002 
(-0.23, 0.23) 

 weekly 0.08 
(-0.08, 0.25) 

0.01 
(-0.15, 0.17) 

0.01 
(-0.15, 0.17) 

 monthly -0.06 
(-0.22, 0.10) 

0.01 
(-0.15, 0.17) 

0.08 
(-0.08, 0.24) 

BTC two-day -0.04 
(-0.28, 0.19) 

0.04 
(-0.19, 0.28) 

0.23 
(0.001, 0.46) 

 weekly 0.03 
(-0.13, 0.19) 

0.08 
(-0.08, 0.24) 

0.02 
(-0.14, 0.19) 

 monthly 0.24 
(0.09, 0.39) 

0.24 
(0.09, 0.39) 

0.30 
(0.15, 0.44) 

LIV-EX two-day 0.02 
(-0.21, 0.25) 

0.01 
(-0.22, 0.24) 

-0.14 
(-0.37, 0.09) 

 weekly -0.04 
(-0.21, 0.12) 

0.10 
(-0.06, 0.26) 

0.19 
(0.03, 0.35) 

 monthly 0.07 
(-0.10, 0.23) 

0.22 
(0.07, 0.38) 

0.30 
(0.15, 0.45) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

Investigation of the tail dependence between stock markets and fine wine 
markets provides an interesting conclusion. Firstly, according to the results in Table 
4 for weekly investment horizon, investing in wines acts as a strong safe haven for 
FTSE index but for longer periods we observe an opposite effect. In the case of 
DAX, estimation results in Table 5 suggest a contagion effect, since there is positive 
coherency between the left tails of the distribution. This effect is significant for the 
LIV-EX index expressed in EUR. Importantly, ignoring currency risk would lead to 
an opposite conclusion. Results from Table A2 in the Appendix, when there is no 
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currency conversion, suggest that investing in fine wines would act as a strong safe 
haven for the DAX index. There is also a contagion effect for monthly CAC and 
LIV-EX returns. One of the important factors of economic growth in France is the 
country’s export sector driven by increased demand for French wine. In the long 
period there is a coincidence between the wine and French stock market downturns. 

4.3 Robustness Check 
The previous section contains the results for three fixed frequencies and three 

quantile levels: one corresponding to the center of the distribution, and one for left 
and right tail. As a robustness check, we examine whether detected patterns change 
for other quantile levels and for other frequencies related to the short, medium and 
long-term investment horizons. To this end we additionally check two possible 
quantile levels 𝜏𝜏 ∈ {0.45, 0.55} being close to the center of the distribution and 
𝜏𝜏 ∈ {0.2, 0.8} corresponding to the left and right tail. Moreover, we measure a 
quantile coherency for a wide range of frequencies (from a two-day to two-monthly 
investment horizons). Figures A1-A9 in the Appendix show estimates of a quantile 
coherency for all pairs used in the study.  

 In all cases a coherency estimate for the quantile levels in the center of the 
distribution are very similar (see upper left panels from Figures A1-A9). According 
to the results in the previous section, we classified most of the considered alternative 
investments as a hedge for selected types of investment horizon or a diversifier in 
two cases. We can see, that this pattern remains unaffected. For example, if we take 
into account estimates for frequencies from the two-weekly to the two-monthly 
investment horizon for pairs CAC – LIV-EX and DAX – LIV-EX, we observe 
significantly positive (but still relatively low) quantile coherency estimates, that 
confirm that investing in fine wines acts as a diversifier in these cases.  

 There are a relatively low differences between estimates of a coherency in 
the tails, if we compare the results when the quantile level 0.1 is replaced by 0.2 and 
when 0.9 is replaced by 0.8. We can see that 95% confidence intervals largely 
overlap each other. But the main conclusions remain stable – in almost all 
frequencies there is a negative coherency between left tail of stock indices and right 
tail of GOLD. Also note, that contagion effects between all indices and Bitcoin in the 
long-term are clearly visible in the bottom right panels in the Figures A2, A5 and A8. 
Similarly, there is a contagion effect in long-term between CAC or DAX and LIV-
EX index observed in the Figures A6 and A9 respectively.   

5. Conclusions 
We analyzed dependencies between assets in the traditional stock market and 

three types of alternative investments for different investment horizons. We checked 
whether gold, Bitcoin and fine wine can act as a hedge, diversifier or safe haven and 
verified possible contagion effects for investors, that have in their portfolio, assets 
from British, German and French stock markets. Using a quantile coherency 
approach, we measured the dependence between traditional and alternative markets 
in normal market conditions. We also examined whether the occurrence of the 
extreme negative returns in the stock-exchange, coincides with the occurrence of 
high positive or negative returns in the Bitcoin, gold and fine wine markets.  
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Table 6 provides a summary of our findings. The results of our research show that in 
normal market conditions it is beneficial for the investors to include in their portfolio 
all considered alternative investments. However, in the event of strong declines in the 
stock market, only investment in gold is a safe haven for short and long-term 
investments. Our results are in line with the previous works, since most authors, 
considering the role of gold for investors from various markets, came to the 
conclusion that gold is a hedge in normal market conditions and can be considered as 
a safe haven asset. We also found that role of the Bitcoin in times of market stress 
depends on the investment horizon, which is in line with the results of Bouri et al. 
(2017). We did not find the effects reported by Chan et al. (2019), who suggested 
that longer-term Bitcoin returns have stronger hedging abilities than the short-term 
returns, but their results occurred in the case of Euro Stoxx index and in different 
time periods. Moreover, according to our results, investing in fine wines acts as a 
hedge in short and medium-term, which is line with the earlier reports for the 
developed markets (Bouri, 2015; Bouri and Roubaud, 2016). But a currency risk 
leads to a weakening of the role of investment in fine wines in the long-term from the 
perspective of German and French markets, and it can be treated as a diversifier. 
Furthermore, similar to Le Fur et al. (2016), we also found that there is a contagion 
effect for monthly frequency in all cases. 

Table 6 Summary of Results 

 situation in the 
stock market frequency United Kingdom France Germany 

GOLD 
 

 two-day weak hedge strong hedge weak hedge 
normal weekly weak hedge weak hedge weak hedge 
 monthly weak hedge weak hedge weak hedge 

extreme declines  
two-day weak safe haven strong safe haven strong safe haven 
weekly strong safe haven weak safe haven weak safe haven 
monthly strong safe haven strong safe haven strong safe haven 

BTC 
 

 two-day weak hedge weak hedge weak hedge 
normal weekly weak hedge weak hedge weak hedge 
 monthly weak hedge weak hedge weak hedge 

extreme declines  
two-day weak safe haven weak safe haven contagion effect 
weekly strong safe haven strong safe haven weak safe haven 
monthly contagion effect contagion effect contagion effect 

LIV-EX 
 

 two-day weak hedge weak hedge weak hedge 
normal weekly weak hedge weak hedge weak hedge 
 monthly weak hedge diversifier diversifier 

extreme declines  
two-day weak safe haven contagion effect weak safe haven 
weekly strong safe haven weak safe haven contagion effect 
monthly contagion effect contagion effect contagion effect 

Our results contribute to the existing literature in two ways. They can be 
useful to market participants, portfolio management staff and risk analysts as an 
indication of whether the alternative investments used in the study help reduce 
portfolio risk. Moreover, we found evidence that investment horizon is an important 
factor when we examine the dependence structure between financial instruments. For 
example, it turned out that investment in cryptocurrency like Bitcoin, that may look 
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attractive in the short-term, may also be too risky in the long-term, and this is a 
finding that market participants shouldn’t ignore. 

Certainly, the current crisis caused by the COVID-19 epidemic is quite a 
challenge for financial market participants. The subject of future research could be to 
assess, whether in a period of such a high uncertainty, all considered alternative 
investments were trusted by investors. 
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APPENDIX 

1. Results for DAX, CAC and LIV-EX without Currency Conversion 

Table A1 Quantile Coherency for Medians: Point Estimate of the Real Part and 95% 
Confidence Interval  

 frequency CAC DAX 

LIV-EX two-day -0.13 
(-0.35, 0.09) 

-0.03 
(-0.26, 0.20) 

 weekly 0.04 
(-0.13, 0.20) 

-0.07 
(-0.24, 0.09) 

 monthly -0.05 
(-0.22, 0.13) 

-0.08 
(-0.25, 0.09) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

Table A2 Quantile Coherency for Left and Right Tail: Point Estimate of the Real Part 
and 95% Confidence Interval  
 frequency CAC DAX 

LIV-EX two-day  -0.08 
(-0.31, 0.15) 

-0.15 
(-0.39, 0.08) 

 weekly -0.14 
(-0.30, 0.02) 

-0.17 
(-0.32, -0.01) 

 monthly -0.11 
(-0.27, 0.04) 

-0.26 
(-0.41, -0.11) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

Table A3 Quantile Coherency for Left Tail and Median: Point Estimate of the Real 
Part and 95% Confidence Interval  

 frequency CAC DAX 

LIV-EX two-day -0.26 
(-0.48, -0.05) 

-0.03 
(-0.27, 0.20) 

 weekly -0.12 
(-0.28, 0.04) 

-0.02 
(-0.19, 0.14) 

 monthly 0.15 
(-0.01, 0.32) 

-0.11 
(-0.28, 0.06) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 

Table A4 Quantile Coherency for Left Tails: Point Estimate of the Real Part and 95% 
Confidence Interval  
 frequency CAC DAX 

LIV-EX two-day 0.07 
(-0.16, 0.30) 

-0.16 
(-0.39, 0.08) 

 weekly 0.09 
(-0.07, 0.25) 

0.07 
(-0.09, 0.23) 

 monthly 0.11 
(-0.05, 0.27) 

-0.04 
(-0.20, 0.12) 

Notes: Entries are in bold when the 95% confidence interval does not include zero. 
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2. Results for FTSE, DAX, CAC and GOLD, BTC, LIV-EX from Two-Day to 
Two-Monthly Frequency 

Figure A1 FTSE – GOLD 

Notes: This figure presents a quantile coherency estimates in the center of the distribution (upper left panel), 
between left and right tail (upper right panel), between left tail and median (bottom left panel), and 
between left tails of the distribution (bottom right panel) 
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Figure A2 FTSE – BTC 
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Figure A3 FTSE – LIV-EX 
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Figure A4 DAX – GOLD 

 
 
  



424                                                Finance a úvěr-Czech Journal of Economics and Finance, 70, 2020 no. 5 

Figure A5 DAX – BTC 
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Figure A6 DAX – LIV-EX 
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Figure A7 CAC – GOLD 
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Figure A8 CAC – BTC 
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Figure A9 CAC – LIV-EX 
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