Journal of Business & Economic Management 10(5): 000-000 May, 2022
DOI: 10.15413/jbem.2022.0702
ISSN 2315-7755
©2022 Academia Publishing

Research Paper
Is diamond-backed Cryptocurrency as good as the underlying Gem in hedging
equity risk?
Accepted 16th May, 2022
ABSTRACT

Center of Finance, Shanghai
Business School in Shanghai, China
2Banking and Finance at School of
Economics, Utrecht University in
Utrecht, the Netherlands; and CEPR in
London, U.K.
3Financial Innovation and FinTech
Research Center, Shenzhen Technology
University in Shenzhen, China

Diamond as an asset class stands out in hedging risk for equity positions. However,
such merit is difficult to realize due to the lack of efficient markets. This article
hence explores the possibility of using diamond-backed coins to obtain exposure
to actual diamonds. In specific, the authors measure the hedging performance of
the two most prominent cryptocurrencies linked to diamonds and choose
PinkCoin with the longest trading data span to compare with a benchmark
diamond price aggregate. The authors find that these coins can indeed safeguard
portfolios against equity market fluctuations, especially in market downturns.
Moreover, they display the characteristic of enhancing portfolio diversification in a
standard mean-variance frontier setup. Cryptocurrency’s high exchangeability and
volatility have been reconciled with diamond’s safe-haven feature, thus creating
unique diversification benefits that can match actions of trading physical
gemstones. This implication is of great interest to investors who prefer diamonds
to be an addition to their portfolios but worry about liquidity and authenticity.
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INTRODUCTION
The characteristics of diamonds (e.g., exceptional riskadjusted return and distinct safe-haven feature) as an asset
class make this gem a valuable addition to traditional
portfolios. Hence, market places must exist for investors
seeking exposure to the price of physical diamonds. But
such markets often suffer a lack of financial instruments.
Only around 5% of all diamonds sold over the last decade
can be attributed to the investment demand. While
managers can always invest in luxury asset management
firms, activist commodity funds, or even shares of diamond
mining companies, there is too much noise given the
original intention is to capture the growth of the general
diamond market and stay remote from traditional assets.
This dilemma highlights the importance of enabling
diamond-related trading with efficient price formation,
information transparency, and deep liquidity. One potential
solution is resorting to blockchain technology, such as the

launch of diamond-backed coins, including CaratCoin in
Israel, the natural fancy color PinkCoin, Latvia’s Certified
Diamond Coin, the BitCarat system based on Delegated
Proof-of-Stake consensus protocol, etc. In the literature, on
the one hand, cryptocurrencies are shown to have favorable
asset characteristics (Bouri et al., 2017; Dyhrberg, 2016a,b),
and they can bring standardization (Jang et al., 2019; Canh
et al., 2019) into diamond trading. On the other hand, our
precious gems play important roles in managed portfolios
(Auer, 2013; Auer and Schuhmacher, 2013; Beccacece and
Cantu, 2015; Bedoui et al., 2019; Small et al., 2012; 2013),
serving as a price stabilizer to digital coins.
However, although it is heatedly debated and practiced in
the diamond industry, surprisingly little is known about
whether diamond-backed coins can maintain diamonds’
lucrative effects on enhancing diversification and hedging
against equity market fluctuations. We add to extant studies

by providing evidence that diamonds on the chain provides
a nice alternative to tracking diamond price index suppose
that this index is investable through exchange-traded funds
with a fair cost premium to improve portfolio risk-adjusted
returns. To the best of our knowledge, our analysis is the
first to evaluate the mechanism through which new
technology plus diamonds can exert a real effect on
portfolio management. Moreover, we propose a realistic
way to take advantage of the profitability prospects of the
diamond industry (e.g., Goodman et al., 2014; Bain and
Company, 2019). Using monthly diamond price index
data(2006-2019) and daily information on CaratCoin
(2018-2019) and PinkCoin (2014-2019), we discover three
regularities. First, the overall diamond price has risen by 57%
since 2006; even during the financial crisis, it increases
steadily by 11.3%. Second, diamond-backed coins are
negatively correlated with stocks, hence showing the
characteristic of enhancing portfolio diversification in the
mean-variance frontier setup. Third, the hedging efficiency
of cryptocurrencies is more pronounced at the monthly
than daily frequency. Since the inception of PinkCoin in
2014, coins have exhibited similar hedge and safe-haven
properties in comparison to physical diamonds’ benefits for
equity markets around the world. Besides, diamonds and
diamond-backed coins sales are not subject to any
reporting requirement yet, and thus the investment can be
highly tax-efficient and cost-efficient.

METHODOLOGY AND DATA
Our goal is to explore the hedging property of diamondbacked cryptocurrencies in comparison to physical
diamonds. According to Ram (2019), a novel asset has to
pass four key criteria before it is qualified as an asset class.
These criteria are investability, politico-economic profile,
correlation of returns, and risk-reward profile. While
investability is a problem for obtaining exposure to physical
diamonds, this issue is settled by diamond-backed coins.We
abstract from the second criterion since the politicoeconomic profile of diamonds and cryptocurrencies vary
significantly across countries due to differences in
regulatory regimes. So, we focus on empirically examining
the third and fourth criteria of the diamond-backed coin
being a valuable addition to traditional portfolios. This
section first introduces applications of blockchain in the
diamond industry, then presents econometric tools such as
dynamic conditional correlation (DCC), mean-variance
efficient frontier, and portfolio performance analysis, and
finally lists data sources.

Blockchain and diamonds
A blockchain is a time-stamped series of immutable records
of data that is managed by a network that has no central

authority. Each of these data records (that is, block) is
secured and bound to each other using cryptographic
principles (that is, chain). Since it is a shared ledger,
blockchain can be used to store data about digital currency
creation, various transactions, and what is better, the origin
and subsequent path of diamonds (hence proving the
ethical and factual origin of any gem). Although much of the
safe-seeking demand goes to gold instead of gems because
gems have a higher transaction cost; selling a diamond stud
would be more difficult or costly compared to a gold bar.
Due to this cost, diamond is not a popular hedging
instrument in traditional viewpoint. However, the
application of blockchain technology promote the function
of diamond as an alternative because it superior capability
in record management and data security. Besides the above
tracing function, when cryptocurrency and gemstone data
are mingled, we obtain diamond-backed coins in which the
blockchain is used to issue cryptographic tokens that are
supposed to be backed in some fixed ratio by a stock of
actual physical diamonds. Storing the diamonds in a secure
vault and establishing a transparent and regular audit
schedule with a well-known audit firm, theoretically,
should be sufficient per se to maintain the peg. By doing
this, a transparent, accessible, and efficient arbitrage
mechanism is emerged to ensure price consistency between
the available diamonds trading platforms. PinkCoin and
CaratCoin are real-life examples of stable coins linked to
diamonds, while D1 is one project adopting the idea of
hosting a diamond-backed cryptocurrency market. The
diamonds are represented by ERC20 tokens on the
Ethereum blockchain. One of the main drivers of the
fundamental value of their protocol is their close
cooperation with diamond polishers as well as their
strategic partnerships with trusted storage and logistics
solutions.
Dynamic conditional correlation (DCC)
A multivariate GARCH model is used to study the DCCs
between returns series of diamond-linked coins and a list of
equity market indices. Our specification follows Engle
(2002). Let𝑅𝑡 be a 2 × 2correlation matrix containing the
DCCs, and 𝐷𝑡 be a 2 × 2 diagonal matrix of conditional
standard
deviations, 𝐷𝑡 = 𝐷𝑖𝑎𝑔( 𝑖,𝑡 , 𝑗 ,𝑡 ) .
The
covariance matrix is𝐻𝑡 = 𝐷𝑡 𝑅𝑡 𝐷𝑡 . We apply the GARCH (1,1)
model using BEKK representation and exponential
smoothing.
𝑞𝑖,𝑗 ,𝑡 = 𝜌𝑖,𝑗 + 𝛼 𝜀𝑖,𝑡−1 𝜀𝑗 ,𝑡−1 − 𝜌𝑖,𝑗 + 𝛽(𝑞𝑖,𝑗 ,𝑡−1 − 𝜌𝑖,𝑗 ),
(1.1)
Where𝜌𝑖,𝑗 is the unconditional correlation between asset
iand j, 𝑞𝑖,𝑗 ,𝑡 is the conditional covariance at𝑡, and 𝜀𝑖,𝑡−1 is the
standardized disturbance of asset iat 𝑡 − 1.Rewrite it and
get,

𝑞𝑖,𝑗 ,𝑡 = (1 − 𝛼 − 𝛽)𝜌𝑖,𝑗 + 𝛼𝜀𝑖,𝑡−1 𝜀𝑗 ,𝑡−1 + 𝛽𝑞𝑖,𝑗 ,𝑡−1
(1.2)

.

Then, the DCC between any asset iand jcan be computed
𝑞 𝑖,𝑗 ,𝑡
by𝜌𝑖,𝑗 ,𝑡 =
.

180,000 types of loose diamonds. This index is appropriate
as our benchmark for diamond-backed coins because loose
diamonds are the most suitable ones to put on the
blockchain.

𝑞 𝑖,𝑖,𝑡 𝑞 𝑗 ,𝑗 ,𝑡

EMPIRICAL ANALYSIS
Mean-variance efficient
performance analysis

frontier

and

portfolio

Considering the inefficiency of individual investing in
diamonds, we use mean-variance analysis to investigate the
role of the diamond-backed coin in portfolio management.
If the diamond instrument is a precious asset class, it can
enhance portfolio diversification; thus the mean-variance
efficient frontier with a diamond-backed coin should be
better than that without a diamond-backed coin.
Furthermore, to measure the risk-adjusted return, we use
the Sharpe ratio to evaluate portfolio performance. Sharpe
ratio is one of the most popular and commonly used among
all. It captures the performance of an investment portfolio
compared to a benchmark, after adjusting for the variance.
Mathematically,
𝑆𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =

𝐸 𝑅𝑃 −𝑅𝑓
𝑉𝑎𝑟 𝑅𝑃 −𝑅𝑓

(2)
Where 𝑅𝑃 is the return of the efficient portfolio, 𝑅𝑓 is the
risk-free return, and 𝑉𝑎𝑟 is the variance of the efficient
portfolio (Sharpe, 1994).
Data sources
Data on Bitcoin, PinkCoin, and CaratCoinare obtained from
the CoinMarketCap database. The respective initial dates of
these three cryptocurrencies are April 29th, 2013, May 11th,
2014, and September 26th, 2018. The ending date for all is
however the same December 31st, 2019. Equity indices
used in this study, taken from public databases, including
the S and P 500 Index (SPY) for large-cap stocks in the
United States, the Russell 2000 Index for small-cap stocks
in the United States, the FTSE 100 Index for the United
Kingdom, the DAX 30 Index for Germany, the CAC 40 Index
for France, the NIKKEI 225 Index for Japan, and the Hang
Seng Index (HSI) for Hong Kong. As for aggregate diamond
price indices, since indices of certified diamonds can just
represent a small proportion of the entire gemstone market
and since the tradable diamond indices or ETFs are likely to
suffer from issues like membership and low transaction
volume, we adopt the weighted price index provided by the
Diamond Search Engine, 1 which contains more than
1

For more details, please visit
https://www.diamondse.info/diamonds-price-index.asp.The

Given the methodology and data being presented
previously, we study the usefulness of diamond-backed
coins as well as the aggregate price index of physical loose
diamonds as a safe haven and as an effective hedge against
risks inworld equity markets. Let us first have a glance at
the time trend and fluctuations of our concerned return
series. Figure 1 compares the dollar-denominated daily
price of two diamond-backed coins. The PinkCoin worth
less than 1 cent at most of its sample period, and it reaches
a peak in late 2017. The CaratCoin starts trading in
September 2018 at around 1 dollar, and it drops to 0.5
dollars most recently. In Figure 2, we plot the physical
diamond price and the Standard and Poor’s 500 index, and
NBER-defined recession periods are represented by the
shaded area. As can be seen, prices of actual diamonds rise
steadily before 2012 and then keep a stable price level. On
the contrary, the equity market index is declining and
volatile before 2012; and it slowly recovers afterward.
Therefore, while diamond-backed coins seem to be volatile
at the daily frequency, in conjunction with the performance
of physical diamond index investment, aggregating coin
returns to the monthly level and exploiting their trading
flexibility, we can obtain a good hedge, especially during the
2007-2009 market down-trend. Figure 3 confirms our
assumption on the high liquidity of cryptocurrencies
backed by diamonds. We use the dollar-based trading
volume to proxy for the liquidity of PinkCoin and CaratCoin.
We also plot the turnover of Bitcoin to give a sense of the
magnitude. All volumes are evaluated at the monthly level
to mimic trading activities if these coins are used for
obtaining diamond exposure. The finding is that, although
the monthly trading volumes of diamond-backed coins are
relatively small compared to that of Bitcoin, they are
greater than 10 million dollars, indicating the diamondbacked markets are quite active as expected.
Hedging properties of diamond-backed coins evaluated
at the daily frequency
We consider investment in digital coins backed by
diamonds a convenient way of obtaining or unwinding
diamond exposures. Several follow-up questions emerge.
E.g., can this method hedge against equity market
Diamond Search Engine suppliesa diamond price index every
month, and the sample period in this paperspans from January
2006 to December 2019 with a total of 167 observations.

Figure 1: The price of diamond-backed coins (daily).

Figure 2: The physical diamond and S&P 500 price index (monthly).

fluctuations like physical diamonds? And since more
frequent intervals may expose investors to higher return
volatility inherent in cryptocurrency trading, whether the
hedging function operates well at the daily or monthly level?
This section begins by exploring the strength ofdiamond-

backed coins as a hedge at the daily frequency. Since the
CaratCoin is introduced into the market late after mid-2018,
the time window in our DCC computation based on daily
return observations spans only from September 26th, 2018
to December 31st, 2019. Table 1 reports the summary

Figure 3: The trading volume of PinkCoin, CaratCoin and Bitcoin (monthly).

Table 1: Summary statistics of daily return series, Sep. 26th, 2018 to Dec. 31st, 2019.

Mean
Min
Max
Std.
Skewness
Kurtosis
Jarque-Bera
Reward-to-risk ratio
Obs.

PinkCoin
0.119
-24.01
54.55
8.745
1.603
7.827
384.78***
0.014
275

CaratCoin
0.000
-37.630
72.781
8.907
1.726
19.129
3,117.6***
0.000
275

SPY
0.051
-3.240
3.350
0.938
-0.673
2.126
29.52***
0.054
275

RUSSELL
0.000
-4.404
3.751
1.154
-0.428
1.278
42.39***
0.000
275

statistics of daily returns for two diamond-backed coins
and seven major equity market indices. According to Table
1, the standard deviations of diamond-backed coins are
eight times larger than those of equity market indices. This
price sways could be due to uncertainties around security
breaches, high-profile losses, regulatory policies, and
perceived value.
The PinkCoin displays the highest average return
(0.119%), indicating a much more favorable return
property than the CaratCoin. The reason why the CaratCoin
generates near-zero daily return during its first several
years of initiation is common in the development patterns
of cryptocurrency. A similar thing happened to Bitcoin as
well before it started to draw attention from the investment

FTSE
0.011
-3.231
2.267
0.796
-0.467
1.923
23.30***
0.014
275

DAX
0.049
-3.475
3.370
0.948
-0.362
1.507
31.56***
0.052
275

CAC
0.058
-3.570
2.724
0.904
-0.584
1.926
28.87***
0.064
275

NIKKEI
0.002
-3.893
3.883
1.040
-0.271
1.827
19.12***
0.002
275

HSI
0.035
-3.538
4.211
1.090
0.025
1.518
25.21***
0.032
275

community. Turning to hedge properties of diamondbacked coins, Table 2 Panel A tabulates the daily DCCs
between each coin and a list of equity indices. During the
available sample period, PinkCoin is not a good hedge as its
negative correlations with all equity indices turn out to be
dominated by the positive ones (Bouri, 2015). On the
contrary, CaratCoin is a good hedge for equity markets in
the U.K., Germany, France, and Japan (that is, more than 98%
correlations in these countries are negative). However,
CaratCoin has no sign of being a safe-haven asset in any of
these four markets. This is evident that the magnitude of
any of the negative quantile correlation coefficient fails to
exceed its corresponding average correlation presented in
Exhibit 5 Panel B (Table 3).

Table 2: Panel A; the percentage for which the DCC is negative ---PinkCoin and CaratCoin, Sep. 26th,
2018 to Dec. 31st, 2019.

Correlation Diamond-S&P 500
Correlation Diamond- RUSSELL 2000
Correlation Diamond- FTSE 100
Correlation Diamond- DAX 30
Correlation Diamond-CAC 40
Correlation Diamond- NIKKEI 225
Correlation Diamond- HSI

PinkCoin
Negative
0%
0%
22.99%
6.93%
0%
0%
0%

Positive
100%
100%
77.01%
93.07%
100%
100%
100%

CaratCoin
Negative
0.73%
0%
99.27%
98.18%
100%
100%
0.36%

Positive
99.27%
100%
0.73%
1.82%
0%
0%
99.64%

Table 3: Panel B; average DCCs and quantiles --- PinkCoin and CaratCoin, Sep. 26th, 2018 to Dec. 31st, 2019.

S&P 500
RUSSELL
2000
FTSE 100
DAX 30
CAC 40
NIKKEI 225
HSI

PinkCoin
Average
Correlation
0.083
0.061

10%
Quantile
0.083
0.062

5%
Quantile
0.084
0.058

1%
Quantile
0.077
0.057

CaratCoin
Average
Correlation
0.046
0.083

10%
Quantile
0.047
0.085

5%
Quantile
0.045
0.081

1%
Quantile
0.045
0.082

0.003
0.008
0.035
0.065
0.058

0.003
0.009
0.035
0.065
0.058

0.002
0.005
0.034
0.061
0.057

-0.001
0.006
0.033
0.065
0.052

-0.035
-0.027
-0.041
-0.050
0.045

-0.036
-0.028
-0.043
-0.049
0.046

-0.035
-0.025
-0.039
-0.052
0.045

-0.035
-0.016
-0.026
-0.049
0.043

Table 4: Summary statistics of monthly return series 2006 to 2019.

Mean
Min
Max
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Reward-to-risk ratio
Obs.

Diamond
0.275
-3.419
6.025
1.246
1.223
3.574
44.72***
0.221
167

SPY
0.832
-16.035
11.489
4.121
-0.696
1.713
25.46***
0.202
167

RUSSELL
0.634
-20.904
15.331
5.255
-0.574
1.540
24.45***
0.121
167

Hedging properties of Benchmark diamond index
evaluated at the monthly frequency
The monthly hedging capability of diamond-backed coins
needs to be investigated by setting physical diamond prices
as a benchmark, which cannot be done previously as this
price aggregate is only available at the monthly frequency.
The summary statistics of monthly returns for the diamond
price index and various stock indices are reported in
Exhibit 6. Notice that this time we have a much longer
sample period for such exercises. In Table 4, although
physical diamond transactions cannot deliver the highest

FTSE
0.219
-13.024
8.453
3.718
-0.449
0.612
46.09***
0.059
167

DAX
0.671
-17.592
15.453
5.507
-0.444
0.974
34.68***
0.122
167

CAC
0.230
-13.517
12.557
4.658
-0.421
0.257
58.32***
0.049
167

NIKKEI
0.361
-23.827
12.850
5.447
-0.728
1.743
26.22***
0.066
167

HSI
0.521
-22.466
17.074
6.032
-0.364
1.374
22.47***
0.086
167

average return, it does exhibit the lowest standard
deviation (1.246%), resulting in the highest reward-to-risk
ratio (0.221). This risk-adjusted characteristic is a desired
property for an alternative investment asset class. It
justifies the necessity of finding ways to obtain diamond
exposure. Furthermore, according to the Jarque-Bera test
statistics, all return series in Table 4 are non-normally
distributed at the 1% significance level. While monthly
stock returns have negative skewness, the return
distribution of physical diamonds is right-skewed (1.223),
indicating the unique large gain potential of the diamond
investment. Using GARCH (1,1) models, Figure 4 plots the

Figure 4: Time series of DCCs between paired monthly return of diamond price index and an equity market index 2006 to 2019.

Table 5: The percentage for which the DCC is negative-diamond price index.

Correlation Diamond-S&P 500
Correlation Diamond-RUSSELL 2000
Correlation Diamond- FTSE 100
Correlation Diamond- DAX 30
Correlation Diamond-CAC 40
Correlation Diamond-NIKKEI 225
Correlation Diamond-HSI

time series of DCCs for each of the seven pairs of physical
diamond returns and stock market returns. These DCC
relationships are weak and insignificant during the whole
sample period 2006-2015. The fluctuations are more
volatile in a market downtrend like the 2007 global
financial crisis, which confirms our hypothesis that
diamonds can become a nice hedging instrument. When we
formally compare the percentage of negative DCCs to that
of positive ones in Table 5, all stock markets exhibit strong
negative associations with the diamond stone trading
market (that is, the share of negative relations at least
exceeds 88%).
Except for the DAX 30 and HSI index, negative DCCs
account for more than 97% in all paired-up correlation
series. Let wine be an alternative to the alternative
investment of diamond, according to results presented in
Bouri (2015), physical diamonds outperform as a better
hedging instrument for sure. As the procedure of analysis

Negative
99.40%
97.62%
98.81%
94.64%
100%
98.81%
88.69%

Positive
0.60%
2.38%
1.19%
5.36%
0%
1.19%
11.31%

we conducted for the daily sample, results of the average
DCC are reported in Table 6. First, these DCC averages are
negative in all equity markets, implying that diamonds
could hedge against equity position across the world.
Second, the quantile correlations are less negative than the
entire-sample average only for the DAX 30 index, which
implies that diamonds could serve also as a safe-haven
instrument in the German stock market. If we can just make
physical loose diamonds easier for investing access,
diamonds have the potential to act as a good hedge or safe
haven as it gets to protect equity market risk exposures.
A comparison between diamond price index and
PinkCoin
Here, we consider the comparison between directly
diamond trading and indirectly diamond-backed coins

Table 6: DCCs and quantiles - diamond price index.

S&P 500
RUSSELL 2000
FTSE 100
DAX 30
CAC 40
NIKKEI 225
HSI

Average Correlation
-0.133
0.032
-0.064
0.030
-0.096
0.030
-0.048
0.026
-0.180
0.032
-0.111
0.029
-0.025
0.035

10% Quantile
-0.132
0.050
-0.059
0.045
-0.090
0.039
-0.048
0.031
-0.171
0.051
-0.102
0.026
-0.023
0.032

5% Quantile
-0.112
0.052
-0.046
0.055
-0.083
0.025
-0.055
0.032
-0.187
0.039
-0.100
0.033
-0.030
0.032

1% Quantile
-0.080
0.002
-0.025
0.016
-0.065
0.035
-0.070
0.031
-0.161
0.029
-0.099
0.048
-0.014
0.034

Table 7: The percentage for which the DCC is negative - diamond price index vs. PinkCoin July 2014
to December 2019.

Correlation Diamond-S&P 500
Correlation Diamond-FTSE 100
Correlation Diamond-DAX 30
Correlation Diamond-CAC 40
Correlation Diamond-NIKKEI 225
Correlation Diamond-RUSSELL 2000
Correlation Diamond-HSI

Diamond
Negative
0%
0%
100%
0%
0%
0%
0%

Positive
100%
100%
0%
100%
100%
100%
100%

PinkCoin
Negative
100%
0%
100%
100%
100%
100%
0%

Positive
0%
100%
0%
0%
0%
0%
100%

Table 8: Average DCCs and Quantiles --- Diamond Price Index vs.PinkCoinJuly 2014 to December 2019

S&P 500
FTSE 100
DAX 30
CAC 40
NIKKEI 225
RUSSELL 2000
HSI

Average
Correlation
0.1673
0.3468
-0.1582
0.1642
0.1235
0.2820
0.3537

Diamond
20%
10%
Quantile
Quantile
0.1668
0.1667
0.3462
0.3459
-0.1590
-0.1592
0.1635
0.1631
0.1227
0.1225
0.2815
0.2811
0.3533
0.3529

investment. Because our diamond price index is a monthly
series and the data range for CaratCoin is too short for
rigorous inspection, we perform our comparative analysis
of the hedging properties between diamond stones and
PinkCoin currencies transferred to a unified monthly
frequency. The sample period is July 2014 to December
2019, Tables 7 and 8 shows the DCCs between these two

5%
Quantile
0.1666
0.3459
-0.1593
0.1630
0.1221
0.2807
0.3529

Average
Correlation
-0.0357
0.0333
-0.1142
-0.0347
-0.0896
-0.0433
0.0886

PinkCoin
20%
10%
Quantile
Quantile
-0.0357
-0.0356
0.0333
0.0332
-0.1140
-0.1142
-0.0348
-0.0349
-0.0898
-0.0900
-0.0434
-0.0434
0.0887
0.0888

5%
Quantile
-0.0357
0.0332
-0.1146
-0.0353
-0.0901
-0.0433
0.0889

candidates and the stock indices. The dynamic correlations
maintain a relatively stable degree, probably due to a small
number of observations. To be more specific, we compute
DCCs at 20%, 10%, and 5% quantiles. In sum, during this
comparison sample period, physical diamond I a good
hedge only for DAX, but PinkCoin can hedge well for S&P
500, DAX, CAC, Nikkei, and Russell indices. The fact that

Figure 5: Mean-variance frontiers for two-asset-class portfolios (June 2014 to December 2019).

average correlations between PinkCoin and equity market
are smaller than corresponding ones between diamond
stones and stocks, except for the DAX index, tells us that
PinkCoin beats real diamonds in acting as a hedging
instrument for almost all stock markets. While direct
diamond trading is a safe-haven investment only in the
German market, PinkCoin investment turns out to be a good
safe-haven instrument among DAX, CAC, and Nikkei indices.
Thus, PinkCoin also possesses a wider scope of the safehaven property than the actual diamond prince index.
Portfolio diversification enhancement using diamondbacked coin
In this section, we investigate the function of the diamondbacked coin in enhancing traditional portfolio
diversification. To do so, we use monthly data to construct
mean-variance efficient frontiers for an array of portfolios.
The reference portfolio is composed of pure equity indices
from seven countries. As for the construction of other
portfolios, we add one-by-one the Bitcoin, the PinkCoin, a
representative gold ETF, and a representative silver ETF
into the above reference portfolioto test the diversification
effect of these additional alternative assets. The efficient
frontiers in Figure 5 show that both cryptocurrencies and
precious metals as portfolio addition could further diversify
traditional equity-only portfolios. In particular, the Bitcoin
and PinkCoin will improve the traditional portfolio
performance by bringing in high-return potential, while the

gold and silver exposure will boost the diversification
performance of traditional portfolios along the direction of
lowering volatility. To further examine the joint influences
of alternative assets of our interest on the traditional
equity-only portfolio, we continue to depict efficient
frontiers for a hybrid portfolio with equity, cryptocurrency,
as well as precious metals in Figure 6. Although the
PinkCoin-based three-asset-class portfolios underperform
their Bitcoin-based counterparties in the regime of high
average return, the PinkCoin has demonstrated a strong
capability of enhancing portfolio diversification for
traditional equity and commodity portfolios. Consider the
low average return regime, the PinkCoin portfolios perform
slightly better than the Bitcoin portfolios. As a last check,
we compute the Sharpe ratios for all the portfolios with
efficient frontiers plotted in Figure 5 and 6. According to
Table 9 we conclude that PinkCoin, similar to Bitcoin but
much more accessible, possesses a superior capability in
comparison to commodities such as gold and silver.
Diamond-backed cryptocurrencies indeed help achieve the
ultimate goal of having higher risk-adjusted returns in the
process of portfolio construction in conjunction with equity.
CONCLUSION
To diversify a portfolio with new alternative assets, often it
is the case that one cannot have stability and liquidity in
one investment target at the same time. For example, the
safe-haven gemstone diamonds suffer from opaque

Figure 6: Mean-variance frontiers for three-asset-class (June 2014 to December 2019).

Table 9: Summary statistics of Bitcoin- and PinkCoin-based portfolios.

Portfolio
Equity
Equity+Bitcoin
Equity+PinkCoin
Equity+Gold
Equity+Silver
Equity+Bitcoin+Gold
Equity+Bitcoin+Silver
Equity+PinkCoin+Gold
Equity+PinkCoin+Silver

Average return
(%)
0.897
1.424
1.200
0.747
0.877
1.118
1.424
0.964
1.160

information and low transaction volume, while the actively
traded cryptocurrencies are undesired due to their high
volatility. In this study, we propose a novel way to use the
diamond-backed coin as a good indicator for both the
aggregate diamond price movement and a realistic channel
to obtain exposure to physical diamonds. The platform of
the diamond-backed coins is a scientific and technological
foundation for a diamond marketplace with efficient price
formation and deep liquidity. Given that both diamonds and
cryptocurrencies have the capability of being a separate
alternative investment asset class, and that diamondbacked coin is a new addition to the investment field, it is
important to understand the price co-movements between
such coins and the traditional equity markets, with the

Standard
deviation (%)
2.849
3.751
3.355
2.122
2.776
2.780
3.750
2.513
3.231

Sharpe ratio
0.289
0.360
0.336
0.317
0.289
0.376
0.360
0.354
0.336

price of physical loose diamonds as a benchmark to refer to.
Nevertheless, this new instrument makes it much easier to
obtain exposure to authentic loose diamonds. We propose
diamond-backed coins as a possible investment channel
because it is difficult to obtain exposures to physical
diamonds due to the illiquid nature of traditional diamond
markets. The dollar trading volume of the diamond-backed
coins, such as PinkCoin and CaratCoin, indicates that there
exist cryptocurrency markets which are much liquid
compared with traditional diamond markets. Based on
usual methodologies for hedging qualification, we have
studied the properties of diamond-backed coins, and their
usefulness as a hedge and even a safe haven against the
equity markets. We examine the price movement of

diamond-backed coins against the movement of major
stock indices globally and compared to all the stock returns
with negative skewness, the return distribution of diamond
is right-skewed with the best gain potential in diamond
investment.
The empirical tests also show that the diamond market is
relatively independent of the equity markets, especially in
financial downturns, and investing in diamond through
diamond-backed coins can be a good hedge or safe haven to
protect equity positions. Besides, we also compared the
diamond-backed coins with other alternative investments
and shows that the diamond is a better hedge instrument
than alternative investments such as wine. Furthermore,
we conducted a comparison between directly diamond
trading and indirectly diamond-backed coins investment,
and empirical results show that diamond-backed coins also
revealed better safe haven property than the diamond
index. To conclude, all these pieces of evidence
demonstrate that investing in diamond-backed coins is a
good choice for investors seeking to protect their
investment against traditional equity investment. This
finding is of high interest and importance for investors or
risk managers who believe in the effects of diamonds as an
alternative investment but have no means to get access to
relevant exposures. For future investigations, it will be
interesting to study the hedging and safe haven properties
of diamond-backed coins against other asset types, such as
luxury products, jewelry, and artworks, etc. It also may be
preferable to investigate the exchange risk and exposure
with diamond-backed coins price movement since diamond
is also internationally traded, and like other commodities,
the exchange rate movements also play an important role in
the underlying movements.
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