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ABSTRACT

This paper examines the hedging ability of gold, silver and Bitcoin against inflation
in ASEAN countries. The inclusion of Bitcoin as a hedge is relatively new in literature
and the effect of hedging has been exacerbated post global financial crisis (GFC), when
the prices of precious metals have increased continuously. To serve this objective, the
student-t EGARCH (1,1) model is first used to study the relationship between average
asset return and inflation and next a quantile regression model is applied to explore the
relationship between different quantiles of asset return and inflation. This ensures the
hedging potential of each asset to be equally strong in bearish and bullish conditions.
The tests show that the results from student-t EGARCH (1,1) model and quantile regression
model are different while the results pre and post GFC are similar in most of the cases.
The quantile regression model, which accounts for different quantiles for asset returns,
indicates that gold, silver, and Bitcoin appear to be a hedge and safe haven in ASEAN
countries. However, from the student-t EGARCH (1,1) model, which accounts for average
asset returns, Bitcoin is a hedge asset but none of the three assets serves as a safe haven
in ASEAN countries.
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INTRODUCTION

In this paper, we examine the hedging ability of gold, silver and Bitcoin against
inflation in ASEAN countries. Traditionally, assets such as precious metals like
gold and silver (Baur & Lucey, 2010) or currencies such as the Swiss franc and
US dollar (Hossfeld & MacDonald, 2015) have been considered as a safe haven
against inflation. More recently, Bitcoin has been discussed in literature with
varying opinions. Some classify it as a safe haven (Urquhart & Zhang, 2019),
while others believe it is a risky asset instead (Cheema et al., 2020). The effect of
hedging has been exacerbated post global financial crisis (GFC), where the prices
of precious metals like gold and silver have increased continuously. Gold price
has doubled, silver price increased by 37%, while Bitcoin, after its introduction to
the market in 2009, has risen from a single-digit price to a five-digit range.

This raises concern of investors on adopting gold, silver and Bitcoin to
protect themselves by hedging away the purchasing power risk. This risk has been
the primary concern of investors and governments all over the globe. The inflation
rate fluctuation will raise purchasing power risk, causing investors to receive lesser
real return than expected (Singh & Joshi, 2019). As a result, investors prefer an
investment that can compensate for their losses due to deterioration in purchasing
power. This offers a strong motivation to test the hedging ability of gold, silver,
and Bitcoin in acting as hedge and haven against inflation rate risk. Adopting from
Baur and Lucey (2010), a hedge is defined as an asset that is not relative to other
assets or positively correlated with inflation rate on average and a safe haven is an
asset that is not relative to other assets or positively correlated with inflation rate
in extreme market conditions.

We focus on investigating in ASEAN countries before and after 2008
GFC. That milestone is considered because despite the belief of a safe haven asset
to hedge against inflation, gold price dropped tremendously by more than 25%
during 2007-2008, from more than USD1,000 per troy ounce to USD730 per troy
ounce. Moreover, comparing the hedging properties of precious metals pre and
post GFC, we see that the GFC is frequently reported as the most unrelenting crisis
since the Great Depression of 1929 (Shrydeh et al., 2019). A report by Vu (2020)
shows that the economy of this area is catching up with developed economies.
Growth gaps between these markets suggest that ASEAN countries have the
potential to collectively enhance market efficiency. One indication of this is the
growth in Foreign direct investment (FDI) flows to this area. According to a report
by The ASEAN Secretariat, in 2018, global FDI fell by 13.4%. Yet, FDI to ASEAN
countries increased, and the amount was even higher than the average inflows to
emerging countries (5.3% compared to 2.2%, respectively). However, inflation rates
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in this area were generally higher than the rates in developed markets. As shown in
Table 1, the means of annual inflation rates in 10 ASEAN countries over the period
0f2001-2021 ranged from 0.31% in Brunei to 14.4% in Myanmar while the rates
in developed markets such as the U.S., the U.K. and the EU were around 2%.
Especially, as the inflation rates in most of the markets hit the peak in 2008 due
to the GFC, the rates in ASEAN countries remained much higher than the rates
in those advanced markets, with the exception of Brunei only. In 2021, inflation
caught the attention again as it came to the U.S. at its highest level since 2008. The
concern quickly spread to other regions in 2022 due to the higher demand in the
recovery state after the COVID-19 lockdown and the rise in energy prices. Inflation
rates were posted in Germany, the U.S. and the U.K. at 7.9%, 8.6% and 9%,
respectively, in May 2022. High inflation remained geographically broad-based.
Consumer price growth had even started rising in Asia, a region that until recently
had largely been an exception to the worldwide pattern (Romei & Smith, 2022).
It raised the concern about the long-term outlook for inflation in ASEAN region,
which historically showed a higher level compared to the advanced economies.

Table 1
2008 inflation rate and mean of inflation rates over the period of 2001-2021 in the 10
ASEAN countries, the U.S., the UK. and the EU

Country 2008 inflation rate Mean of inflation rates
Indonesia 10.23 6.28
Thailand 5.47 1.87
Philippines 8.26 3.77
Singapore 6.63 1.53
Malaysia 5.44 2.05
Vietnam 23.12 6.39
Myanmar 26.80 14.39
Cambodia 24.10 4.07
Laos 7.63 5.56
Brunei 2.08 0.31
U.s. 3.84 2.19
UK. 3.52 2.02
EU 4.16 1.89

In order to analyse the hedging ability of the asset against inflation, we will
first use the student-t EGARCH (1,1) model to study the relationship between
average asset return and inflation rate, adopting from Baur and Lucey (2010).
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This is followed by the quantile regression model of Igbal (2017) which allows to
explore the relationship between different quantiles of asset return and inflation.
Then the results are compared to examine whether the relationship using average
returns will be identical to the output using different quantiles of returns. This
is to ensure the hedging potential of each asset is equally strong in bearish and
bullish conditions. If the results are similar, then it can be concluded that investors
can invest in a hedge asset without concerns about the asset returns because the
acquisition will yield identical performance in any returns. Otherwise, investors
should be cautious about asset returns when making asset allocation decisions. To
test the robustness of the main results, the data frequency for gold and silver is
changed to quarterly, and Bitcoin is replaced with Litecoin.

Gold has the most extended history as a medium of exchange and a
store of value. The simplest technique to analyse the hedging potential of the
asset is a regression model in which gold returns are regressed on inflation (Dee
at al., 2013). Expanding that method, Capie et al. (2005) and Baur and Lucey
(2010) estimate a dynamic regression model and assume the error term to exhibit
conditional autoregressive heteroskedasticity modelled via a GARCH process.
This technique also accounts for the lagged effects. In addition, some research
looks at the stable long-term relationship between consumer prices and gold price
by using the cointegration regression and the VECM (Adrangi et al., 2003; Gosh
et al. 2004; Khair-Atham et al., 2017). Worthington and Pahlavani (2007) also
consider the structural breaks of the unstable long-term relationship between
inflation and gold price by applying a modified cointegration approach developed
by Saikkonen and Liitkepohl (2000a; 2000b; 2000c).

On the other hand, Wang et al. (2011) argue that the relationship between
consumer prices and the price of gold is nonlinear and suggest using the threshold
cointegration framework developed by Enders and Siklos (2001). In addition,
Bampinas and Panagiotidis (2015) employ time invariant and a time-varying
cointegration framework that allows for nonlinear adjustment and the smooth
evolution of the long-run relationship. Recently, Beckmann and Czudaj (2020)
consider nonlinearity and discriminate between long-run and time-varying short-
run dynamics by applying a Markov-switching vector error correction model
(MS-VECM). Mulyadi and Anwar (2012) apply Probit model which is from
the uncertainty probability point of view, while Dee et al. (2013) use quantile
regression to examine gold hedging and safe haven properties and find that gold
is a good hedge for inflation if investors hold it for a long time. Additionally, gold
is regarded as a safe haven property during the COVID-19 pandemic (Ji et al.,
2020).
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At the same time, the literature on the hedging ability of silver against
inflation is less extensive. Several studies of the hedging ability of gold mentioned
above also cover the hedging ability of silver (for example, Adrangi et al., 2003;
Bampinas & Panagiotidis, 2015). They suggest that silver is considered as a
replacement of gold in hedging against inflation because both gold and silver are
universally acceptable and easily authenticated.

Bitcoin, which was introduced by Nakamoto in 2009, shows some similar
features to gold and silver. Bitcoin was the first digital cryptocurrency, and it
has occasionally been called digital gold (Popper, 2015). Both cryptocurrency
and precious metals are produced through mining, although the physical mining
process of precious metals differs from Bitcoin’s digital mining. Bitcoin also
has the same hedging ability as gold (Shahzad et al., 2020). Yet, Bitcoin’s main
difference from gold and silver is that it is decentralised. Recently, the volatility
of Bitcoin price has attracted attention. Some believe that Bitcoin can replace
gold as a hedge against inflation, especially when the country is dealing with
hyperinflation (Henriques & Sadorsky, 2018). The rapid rise in the popularity of
Bitcoin can also be explained by the low transaction fees across borders (Popper,
2015; Kim, 2017).

The literature on the hedging properties of Bitcoin is fairly well developed
(Henriques & Sadorsky, 2018; Stensés et al., 2019) but the hedging ability against
inflation is not widely studied (Matkovskyy & Jalan, 2020). While Qudah and
Aloulou (2020) study the relationship between Bitcoin and inflation and suggest
a model to hedge against inflation in the Gulf Cooperation Council (GCC)
countries using the Bitcoin returns, Matkovskyy and Jalan (2020) conclude that
bullish U.K., Euro and Japanese Bitcoin can hedge against inflation by offering
higher returns. Phochanachan et al. (2022) who adopt Markov Switching Vector
Autoregressive Regression (MS-VAR) to examine whether Bitcoin, gold, oil and
stock can be used to hedge against inflation in 10 countries with the highest rate
of cryptocurrency adoption, namely Ukraine, Russia, Singapore, Kenya, United
States, India, South Africa, Nigeria, Columbia and Vietnam, reveal that all assets
can hedge against inflation more effectively in the short run than long run. In their
study, it is further contended that Bitcoin is an effective hedging asset in more
countries than other assets in stable and turbulent regimes. Bitcoin also plays a
role as a safe haven property and an effective hedge for some financial assets at
different investment horizons, as contended by Kinkyo (2022). In the study, the
researcher estimates the multivariate factor Stochastic volatility (SV) model by
using the daily returns and decomposed series of Bitcoin, oil, gold, and the USD
exchange rate of 13 currencies and find that Bitcoin provides better risk reduction
than oil and gold, particularly over the medium and long terms. Moreover, Bitcoin
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has been seen as a tool to protect savings in times of economic uncertainty, and
hence, increases its relevance to be included in the diversified portfolios by the
investors (Paule-Vianez et al., 2020). On the other hand, by observing the data
between July 2010 and December 2020, Choi and Shin (2022) find that Bitcoin
is not a safe haven property. Nonetheless, similar to gold, Bitcoin is an effective
hedging asset against inflation.

We offer three significant contributions to the existing literature. First,
this paper compares the results of two models, student-t EGARCH (1,1) and
quantile regression model, to investigate the hedging ability of gold, silver, and
Bitcoin against inflation. Most of the existing papers employ either one of these
two techniques. A comparison of the results of the two methods provides a more
comprehensive analysis on the topic. Second, we examine the hedging potential
of the ASEAN countries’ assets. Despite the economic growth potential in the
Southeast Asia region, there is a lack of literature on studying hedging ability
against inflation in this area. The majority of the research has been done on the
developed markets like the U.S., U.K., EU and Japan (Bampinas & Panagiotidis,
2015; Beckmann & Czudaj, 2013; Matkovskyy & Jalan, 2020) or emerging
markets like China (Dee et al., 2013) and GCC countries (Qudah & Aloulou,
2020). Third, this paper contributes to the literature on the topic by looking into
the impact of the GFC on the hedging properties of gold, silver and Bitcoin. To the
best of the authors’ knowledge, this is the first attempt that considers the impact
of the GFC.

This paper’s main result shows that student-t EGARCH (1,1) and quantile
regression model results are different. Moreover, the results pre and post GFC are
similar in most of the cases. In the quantile regression model, which accounts for
different quantiles for asset returns, gold, silver and Bitcoin appear to be a hedge
and safe haven in ASEAN countries. However, in the EGARCH model, which
accounts for average asset returns, only Bitcoin can be a hedge asset, and none of
them serves as a safe haven asset in ASEAN countries. Another point to note is an
asset requires a very volatile return to be a hedge asset, but a very stable return to
be a safe haven asset. Besides, the negative correlation between asset returns and
inflation appears in two conditions: (1) hedge ratio when asset return is below 25th
quantile and (2) 99% percentile of inflation rate when asset return is above 90th
quantile. The robustness test is in line with the preliminary results of this paper.
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DATA AND METHODOLOGY

Data

Monthly data of gold, silver, and Bitcoin prices and the consumer price index
(CPI) of 10 ASEAN countries are collected. CPI is used as the proxy for the
inflation rate. The entire study period for gold and silver is from July 2001 to May
2020, which is divided into the pre-crisis period (July 2001 to August 2008) and
post-crisis period (September 2008 to May 2020). The study period for Bitcoin
is May 2012-May 2020 due to data availability. The data was collected from
Thomson Reuters. Even though the period of observation for Bitcoin is different
from gold and silver, it would not affect the results of our findings as we apply
average change in the value of the variables over time, instead of absolute value.
However, as Bitcoin is only available from May 2012, we could only observe the
outcome of our study during post-crisis period but not during pre-crisis period.

The return of gold, silver and Bitcoin is measured by the average change

in the asset prices over time, using the formula as follows:

P
= ln<PH>>< 100 (1)

While the CPI is measured based on the average change in prices over
time that consumers pay for a basket of goods and services.

Cost of market basket in given year
Cost of market basket in base year

CPI= X 100 )

Methodology

The first methodology used in this paperis EGARCH. An OLS estimate is unable to
deliver the best linear unbiased estimator (BLUE) if the variable is heteroscedastic
(Gujarati, 2005). Hence, Engle (1982) developed the autoregressive conditional
heteroscedasticity (ARCH) model to model the conditional variance. Bollerslev
(1986) further developed the ARCH model to the generalised ARCH, also called
GARCH. It simplifies the lags on disturbance terms by including a lagged variance
term into the variance equation. For the past few decades, the GARCH model has
been widely used in academic literature to capture financial data movement for
volatility clustering (Holmes, 1996; Mallikarjunappa & Afsal, 2008; Malim et al.,
2017).

Nelson (1991) introduces exponential GARCH (EGARCH) to capture
asymmetric responses in the conditional variance. Empirical evidence suggests
that the EGARCH model is superior to the traditional GARCH model (Lee
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& Brorsen, 1997). Yet, a normal EGARCH (1,1) model is insufficient if the
conditional variance is not following normal distribution because it cannot explain
the entire leptokurtosis. Consequently, this paper adopts a non-normal distribution
of the student-t EGARCH (1,1) model proposed by Bollerslev (1986) to explain
the degree of leptokurtosis.

First, the student-t EGARCH (1,1) approach will be adopted to perform
maximum likelihood estimation. The econometric model is expressed as follow:

rGa/d,l = + ﬁnrgﬁationmt@ + € (3)
Fitver,t = + ﬁnlyﬂalionmle + € (4)
PBitcoing — O T ﬁl’}nﬂmmmm@ +e (5)

ﬁ = p] + pZD (nnﬂa!ionmreg 6]90) + p3D (nnﬂutiowmteg C]95) + p4D (n'/zﬂatinnmie, C]99) (6)

Where a is the parameter and ¢, is the error term. Equations 3 to 5 show
the asset return as the function of the inflation rate. They estimate the relationship
between inflation and gold, silver and Bitcoin, respectively. In Equation 6,
D(Finprasionrates 990)> D(Fingtationrates qos) a0d D(Fingiasionrares qoo) are the dummy variables to
capture high inflation. This indicates whether gold, silver and Bitcoin can hedge
against high inflation. This paper categorises the high inflation rate as at upper
q% percentiles, i.e., 90%, 95%, and 99%. If the inflation rate is above specific
percentiles, the dummy variable will be one and anything below will be zero. If
one of the parameters p,, p; and p, is significantly different from zero, the relative
asset will have non-linear relation with the inflation rate. Hence, the asset is a
hedge against the inflation when the coefficient of p, (hedge ratio) is significantly
positive. A positive coefficient is required because asset returns should increase
when inflation rates rise for an asset to be a hedge asset.

Next, we employ quantile regression analysis to study the relation between
specific percentiles of asset returns with the inflation rate and determine whether
these financial variables’ hedging capabilities are equally strong in bearish (low
percentiles) and bullish conditions (high percentiles).

The quantile regression follows this method:

Let Y be a random variable with probability distribution function
F@)=P(Y=<y),the Tth quantile of Y given X is as following:

0:(x) = {y:F(y|x) =T}, where 0 < 7 < 1 (7)
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Suppose we have the quantile regression of Q:(x) =x'B(T) where B(T)
is the vector of coefficients related with x for the T#2 quantile. The formula to
acquire estimator of B(7T) used as:

B(@) = argming 3" p-(v—x'B) (8)

where p. is asymmetric weighted absolute value function, defined by
P-(z2)={Tz ifz=0,(T— 1)z if z <0.

To estimate whether gold, silver and Bitcoin hedges purchasing power
risk, the following conditional quantile regression model is being used:

Q‘r (x) = [))O(ﬂ + ﬁl(r)nnﬂulr‘un + ﬁz(r)l’}nﬂmian X D(’?nﬂmmn s 6190) + (9)
ﬁZ(’L’) nnﬂutian X D(nnﬂarr'on ) q95) + ﬂ4(1)nnﬂa1mn X D(nn/lminn ) q99> + ef

From Equation 9, D(Fuins ¢90), D(Fuion, ¢95) and D (o, ¢99)
represents the dummy variables for inflation rate in upper percentiles which are
90%, 95%, and 99%. If the inflation rate is above certain percentiles, the dummy
variable will be one, and anything below will be zero. When f, of the specified
percentile is significantly positive, the examined asset is said to be a hedge against
inflation in that percentile. When the sum of B, B, Biw, and Buq is more
than or equal to zero, then the examined investment is a safe haven against inflation
for that certain quantile. The quantiles being used for each response variables (T)
are 10th, 25th, 50th, 75th and 90th.

EMPIRICAL RESULTS

Figure 1 shows the returns of gold, silver and Bitcoin over the period of study. The
return of Bitcoin has the highest degree of fluctuations, followed by silver, while
the return of gold is the most stable amongst them. Brunei appears to have the
lowest inflation rates among the ASEAN countries, U.K., U.S. and EU (Table 1).
The Brunei government has been regularly maintaining domestic price stability
and establishing efficient payment systems in the country. In addition, the Currency
Board Agreement signed between Brunei and other countries contributes to its
macro account stability and price stability which is recognised by the International
Monetary Fund.
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Figure 1. Return of gold, silver and Bitcoin from July 2001 to December May 2020

Source: Authors’ calculation

The descriptive statistics of sample variables are detailed in Table 2. It can be
seen that the gold market has a relatively higher average return and carries a lower
associated dispersion as compared to the silver market. This indicates that gold
is a safer and profitable investment as it is less volatile than silver. Among all the
10 ASEAN countries, Vietnam has the highest inflation rate on average, followed
by Indonesia, Laos, Cambodia, Philippines, Malaysia, Thailand, Singapore and
Myanmar. Similarly, Vietnam has the highest variability of data, followed by
Cambodia, Laos, Indonesia, Singapore, Thailand, Philippines, Malaysia and
Myanmar. Brunei appears to have the lowest inflation rate as well as variability.

From Tables 2 and 3, during the pre-crisis period, the return of gold and
silver is indifferent, but the variability of return is larger for silver than gold. Top
three countries with high inflation rates during the pre-crisis period are Indonesia,
Laos and Vietnam. On the other hand, during the post-crisis period, the return of
gold is higher than silver. Top three countries with high inflation rates during the
post-crisis period are Vietnam, Indonesia and Laos. Brunei remains as the country
with lowest inflation rate during both pre-crisis and post-crisis periods.
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Table 2

The Hedging Ability of Gold, Silver and Bitcoin

Descriptive statistics of monthly returns of assets and CPI during the pre-
crisis (July 2001-August 2008)

Obs. Mean Median S.D. Minimum Maximum

Panel A: Dependent Variables

Gold 86 1.30 1.73 4.39 -9.59 11.46
Silver 86 1.34 1.51 8.42 -27.10 17.65
Bitcoin (not applicable during this period)

Litecoin (not applicable during this period)

Panel B: Sample Countries CPI

Indonesia 86 9.45 7.64 3.76 3.73 18.35
Thailand 86 3.03 247 2.02 0.28 9.14
Philippines 86 4.52 4.11 2.05 1.94 10.54
Singapore 86 1.41 0.73 2.08 —-1.10 7.57
Malaysia 86 2.35 2.07 1.48 0.68 8.52
Vietnam 86 7.55 7.23 5.69 -0.30 28.32
Myanmar 86 1.95 1.63 1.84 -2.70 8.55
Cambodia 86 6.71 4.39 7.50 -2.63 34.22
Laos 86 9.02 8.08 3.81 3.43 18.21
Brunei 86 0.33 0.70 1.38 -3.11 2.22
Table 3

Descriptive statistics of monthly returns of assets and CPI during the
post-crisis period (Sept 2008—May 2020)

Obs Mean Median S.D. Minimum Maximum
Panel A: Dependent Variables
Gold 141 0.52 0.30 5.04 —-18.45 12.06
Silver 141 0.19 -0.27 9.09 -32.71 24.29
Bitcoin 97 7.80 5.94 29.60 —45.55 172.50
Litecoin 86 2.81 —4.48  43.10 —55.38 285.03
Panel B: Sample Countries CPI
Indonesia 141  4.80 4.13 2.03 2.19 11.93
Thailand 141 1.34 1.26 1.82 —4.35 6.06
Philippines 141 3.29 3.07 1.82 -0.37 10.14
Singapore 141 1.63 0.68 2.13 -1.57 6.75
Malaysia 141  2.04 1.92 1.66 -2.89 8.17
Vietnam 141  6.64 4.65 6.04 0.00 27.90
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Table 3 (Continued)

Obs Mean Median S.D. Minimum Maximum

Myanmar 141 043 0.38 0.78 -2.35 3.65
Cambodia 141 3.25 2.66 3.71 -5.69 26.45
Laos 141 3.57 3.06 2.64 —2.26 9.76
Brunei 141 0.16 0.11 0.88 —-1.68 2.70

Student-t EGARCH (1,1)

Table 4, Panels 1A and 1B show the student-t EGARCH (1,1) results for gold
in ASEAN countries pre-crisis and post-crisis. Gold can act as a hedge against
inflation during the pre-crisis period in ASEAN countries because they offer a
significant positive coefficient. This is in line with Adrangi et al. (2003), Beckmann
and Czudaj (2013) and Bampinas and Panagiotidis (2015) who find that gold is
able to hedge inflation. Yet, when the test is carried out in different percentiles,
gold does not serve as a safe haven in both pre-crisis and post-crisis periods. This
is consistent with the finding of Dee et al. (2013), who used daily and monthly
prices of gold and stock prices of China from October 2002 to April 2012 and
concluded that gold is not a safe haven when investors face inflation risk in China
mainland market.

Table 4 Panel 3 shows the hedging properties of Bitcoin against inflation
in ASEAN countries. Bitcoin appears to serve as a useful hedge asset against
inflation as the hedge ratio yields a significant positive result. This outcome is in
line with the work by Qudah and Aloulou (2020) who find that Bitcoin is a hedge
asset in most of the GCC countries (Bahrain, Kuwait, Oman, Saudi Arabia and
the United Arab Emirates) and the paper by Matkovskyy and Jalan (2020) who
confirm the hedging ability of Bitcoin in the U.S., U.K., EU and Japan. Qudah
and Aloulou (2020) find that Bitcoin is negatively associated with inflation but
unrelated to GDP and foreign trade activities between 2009 to 2017. However,
our result shows that Bitcoin does not have safe haven property in all countries,
except for Indonesia. During the 90% percentile of the inflation rate, Bitcoin acts
as a weak haven in Indonesia.
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The Hedging Ability of Gold, Silver and Bitcoin
Quantile Regression

Tables 5, 6 and 7 demonstrate the hedging potential of gold, silver, and Bitcoin,
respectively, in ASEAN countries according to different quantiles of 10th, 25th,
50th, 75th and 90th of asset returns to access each asset’s hedging potential from
its bearish to bullish condition.

The results for hedging ability of gold against inflation in quantile
regression as shown in Table 5 are partly similar to the student-t EGARCH (1,1)
results as only specific quantiles of gold returns imply that gold is able to hedge
against inflation. During both pre-crisis and post-crisis periods, gold can be a
hedge asset in almost all ASEAN countries as long as its return is around 10%
of the average value. The finding of the ability to hedge is consistent with Wang
et al. (2011) who confirm an efficient hedge of gold against a high momentum of
inflation. The exception happens in Brunei where gold returns need to be relatively
volatile to hedge against inflation during the pre-crisis period. In the post-crisis
period, gold is unable to serve as a hedge asset in Brunei. This can be explained by
its already very high per capita income and its oil dominant economy (Vu, 2020).

The safe haven property of gold analysed by the quantile regression model
is notably different from the student-t EGARCH (1,1) model. In the quantile
regression model, gold appears to play a safe haven property in all ASEAN
countries, except for Singapore in the pre-crisis period. These outcomes reflect
that gold can be a haven property to investors in ASEAN countries when their
purchasing power decreases. Besides, gold is a safe haven only when its prices
are not volatile (returns of below the 25th quantile) in the majority of ASEAN
countries with the exception of Laos and Brunei, where gold can also be a haven
when its returns are highly volatile (returns of above the 75th quantile).

Next, the results of the hedging ability of silver return against inflation
in ASEAN countries are presented in Table 6. The quantile regression result for
silver is quite similar to gold. All ASEAN countries accept silver as a hedge asset
against inflation except for Brunei during the post-crisis period. In a nutshell,
silver needs to be more volatile to be a hedge asset against inflation, which is
similar to the hedging ability of gold. During inflation, investments in bonds and
other fixed income assets are less appealing as it could not hedge against currency
depreciation, unlike commodities, which could hedge against uncertainty in the
market. The demand for commodities, such as gold and silver, keeps the prices
higher. This could offset the risks of inflation as appreciation in their prices could
generally be higher than the rate of inflation. As a result, investments in gold and
silver are a better hedge than paper assets.
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Silver serves as a haven asset in all ASEAN countries, except for Singapore
during pre-crisis period and Laos during post-crisis period. Moreover, most of the
significant results are shown at the silver returns of below the 10th quantile. Thus,
silver return needs to be more stable to be a haven asset against inflation.

The succeeding asset to be investigated is Bitcoin. Bitcoin can be a hedge
asset against inflation in all ASEAN countries except for Brunei as shown in
Table 7. Among the 10 countries, only Cambodia can hedge over inflation when
Bitcoin’s return is above the 50th quantile. Bitcoin returns must be at least above
the 75th quantile to hedge against inflation in the remaining nations.

Besides, Bitcoin can serve as a safe haven asset against inflation in all
ASEAN countries except for Cambodia. The significant negative coefficient from
the sample of this country denotes that investing in Bitcoin during high inflation
period in Cambodia will cause losses. Aside from this, although the National Bank
of Cambodia introduces a government-backed cryptocurrency in 2017 for internal
use, the citizens are not allowed to perform transactions using cryptocurrency
(The Law Library of Congress, 2018). This might be a reason why Bitcoin does
not play as a haven asset in this country.

Hedging Ability of Gold, Silver and Bitcoin on Overall Data

Table 8 Panel A presents the EGARCH result. By using the student-t EGARCH
(1,1) model, the analysis concludes that gold and Bitcoin can hedge against
inflation in ASEAN countries, but silver is unable to do so. Regarding the safe
haven property, the results are mixed as some show the significant safe haven
property while the majority of them are insignificant.

Table 8
EGARCH results for July 2001-May 2020
Panel A
Asset countries Gold Silver Bitcoin
Hedge  Safe haven  Hedge Safe haven Hedge Safe haven
Indonesia Yes Yes 90%
Thailand Yes Yes
Philippines Yes 95% Yes
Singapore Yes Yes
Malaysia Yes 95% Yes
Vietnam Yes Yes
Myanmar Yes 99% Yes

(Continued on next page)
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Table 8 (Continued)
Panel A

Asset countries Gold Silver Bitcoin

Hedge  Safe haven = Hedge Safe haven Hedge Safe haven

Cambodia Yes 95% Yes

Laos Yes Yes

Brunei Yes Yes

Panel B

Asset countries Gold Silver Litecoin

Hedge  Safe haven  Hedge Safe haven Hedge Safe haven

Indonesia Yes
Thailand Yes
Philippines Yes
Singapore Yes
Malaysia Yes
Vietnam Yes
Myanmar Yes
Cambodia Yes
Laos Yes
Brunei Yes

Notes: A “yes” indicates the asset is able to hedge against inflation; a “blank” indicates the asset is unable to do
that. 90%, 95%, and 99% are quantiles of inflation rates, at which the asset is a safe haven asset against inflation.
Panel A and B present the results of the main test and the robustness test, respectively.

Table 9 Panel A summarises the quantile regression results on gold, silver, and
Bitcoin’s hedging ability against inflation in ASEAN countries. It is a pivotal point
to note that all three assets tend to be hedge and safe haven assets in the sample
countries. This differs from student-t EGARCH (1,1) results which only show
the hedging property of gold and Bitcoin. In addition, although gold, silver and
Bitcoin need to have volatile returns to be hedge assets in most of the cases, they
will be haven assets as long as the returns remain stable. Moreover, comparing the
quantiles of the returns to achieve the hedging or safe haven property, it can be
seen that the values are not the same for all three assets. Hence, financial hedging
capabilities of gold, silver and Bitcoin do not perform equally strong in bearish
and bullish conditions.
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Lastly, an unexpected outcome is the appearance of a significant negative
coefficient in both the EGARCH result and the quantile regression result. In
quantile regression, there are two conditions where the negative coefficient is
consistent to appear in the hedging ability of gold, silver, and Bitcoin against
inflation in ASEAN. This is in line with the result in paper by Hoang et al. (2016),
who employ the nonlinear autoregressive distributed lags model to examine the
relationship between gold and the CPI of some G7 and East Asia countries. They
find a significant negative coefficient between the two variables only for Japan.

Comparisons of The Hedging Ability of Gold, Silver and Bitcoin

In essence, all three investment assets seem to play a hedging role against inflation
risks of the top 3 ASEAN countries, namely Vietnam, Indonesia and Laos. As for
the role of safe haven property, only Bitcoin is relevant to curb extremely high
inflation rate in Indonesia. During the pre-crisis period, gold can hedge against
inflation risks of these three nations at the average to bullish market conditions,
while gold returns under the bullish market condition are only able to hedge against
the inflation risks during the post-crisis period. Generally, silver and Bitcoin could
be used as hedging assets at their bullish market conditions in these top three
high inflation countries. In general, gold could be a safe haven in their bearish
condition in these three countries under both economic conditions (pre-crisis and
post-crisis) except for Laos, which is associated with higher rates of return of
gold. Similarly, silver could be a safe haven at its bearish condition for all ASEAN
countries, except for Laos, in which silver is irrelevant to curb inflation risk. On
the other hand, Bitcoin could be a safe haven for Indonesia and Laos in bullish
conditions but in bearish conditions for Vietnam. This indicates that these three
assets are playing roles as hedge and safe haven assets to keep purchasing power
intact for countries with relatively high inflation risks.

Robustness Test

The robustness of this paper’s results is tested in two ways: (1) the data frequency
for gold and silver is changed to quarterly, and (2) Bitcoin is replaced with
Litecoin. While they vary in few fundamentals, Litecoins are heavily based on
Bitcoins (Spurr & Ausloos, 2020). Both cryptocurrencies employ the proof-
of-work consensus mechanism and use the same underlying blockchain and
verification method. Many researchers also consider Litecoin as an altcoin (for
example, Spurr & Ausloos, 2020; Sarkodie et al., 2021). As our research focuses
more on the bigger picture of the hedging ability of cryptocurrencies rather than
the specifics of the mechanics of cryptocurrencies, we believe that using Litecoin
as an alternative is appropriate for the purpose of this research.
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Table 5 Panel B shows the results from student-t EGARCH (1,1) which
indicate that gold and silver results are reasonably robust as data frequency changes
have no impact on gold and silver hedging ability. However, Litecoin does not
produce the same effect as Bitcoin, as Litecoin is unable to hedge against inflation
in ASEAN countries. This may be due to the small market share of Litecoin,
compared to Bitcoin (less than 3% and 80%, respectively) (Ciaian et al., 2018).
It would lead to less liquidity and less efficiency of Litecoin in comparison with
Bitcoin (Jana et al., 2017).

The next robustness test is performed using quantile regression. Table
6 Panel B reports the results which show minor differences with the main result
in Panel A. Firstly, gold fails to show its hedging ability in Singapore and silver
is not a hedge asset in Brunei when the quarterly data was used, although they
are able to hedge against inflation in the main results. Secondly, when Litecoin
replaces Bitcoin, the difference in the results happens in Thailand, Singapore and
Cambodia as Litecoin is unable to be a haven asset in Thailand and Philippines
while Bitcoin is not a safe haven asset in Cambodia.

Overall, the results from the robustness test are in line with the primary
results of the paper with minor variations. Hoang et al. (2016) also found some
differences in results when data frequency is changed.

CONCLUSION

This paper investigates the hedging ability of gold, silver, and Bitcoin against
inflation in ASEAN countries from July 2001-May 2020, separating the period
to before and after GFC to understand whether hedging ability changes after the
crisis period. Student-t EGARCH (1,1) and quantile regression analysis are used.
We also consider the safe haven property of the assets. Even though the results do
not change much from before to after GFC period by using the student-t EGARCH
(1,1) but quantile regression models show that both gold (at a lower quantile) and
silver (at a higher quantile) are safe haven assets in majority of ASEAN countries.
Hence, using quantile regression analysis complement the findings from the
EGARCH model and provide more elaborative results on the hedging and safe
haven ability of gold and silver during different economic situations.

Regarding the hedge property, the empirical evidence suggests that only
Bitcoinis ahedge assetin EGARCH model’s results while in the quantile regression
result, the returns of all three assets show significant positive relationship with
inflation, except for Brunei. It indicates that when the inflation rate increases,
returns of assets also increase to compensate for the loss in investors’ purchasing

148



The Hedging Ability of Gold, Silver and Bitcoin

power. Besides, investors need to be cautious as the average return of gold, silver,
and Bitcoin has to be highly volatile to hedge against inflation.

In terms of safe haven property, the quantile regression model shows that
the assets are able to serve as safe haven assets in most of ASEAN countries.
Before the GFC, gold and silver were not assets in Singapore, but they are after
the GFC. A robustness check is also carried out. Results for gold and silver are
relatively robust as their hedging and safe haven property remains while Bitcoin’s
hedging ability is not consistent with its proxy, Litecoin, in Thailand, Brunei and
Philippines.

Thus, this paper provides evidence that hedging potential of gold, silver
and Bitcoin against reducing purchasing power of money is not as straightforward.
Using quantile regression analysis could complement the findings from the
EGARCH model and provide more elaborative results on the hedging and safe
haven ability of these three assets in this study. For instance, although there is no
evidence that silver is a hedge asset against inflation risk in the ASEAN countries
using the EGARCH model, it could be so when examining using the quantile
regression approach. Hence, the results of our study indicate the usefulness of
both methods in examining the role played in hedging and safe haven against the
inflation risks, further strengthening the methodology aspect for similar research
in future.

This paper provides useful information to investors in managing their
portfolios against the adverse conditions of assets to be hedged in the ASEAN
countries as well as under different economic conditions. The hedging potential
and safe haven property of the investment assets, namely gold, silver and Bitcoin,
are not uniformly strong but are dependent on the state of the market conditions
of the assets as well as different economic scenarios. It is recommended that the
investors could have a mix of these three investment assets in their portfolio to
hedge against the purchasing power risk. The use of a mixed investment portfolio
of gold, silver and Bitcoin is important to curb inflation risks especially in countries
that suffer high inflation rate, such as, Vietnam, Indonesia and Laos (in this study),
and similar countries in the future. Even though Bitcoin is effective in curbing
inflation risks, it is not recognised as a legal tender in most countries and the
investors should be cautious of the risks associated with Bitcoin usage. The few
countries where Bitcoins are banned will have a limited impact on our findings.
For example, Thailand banned cryptocurrencies in March 2022, which is after
the research time frame and hence provides no impact on the research outcome.
Indonesia has banned the use of cryptocurrencies since 2018. It provides us with
strong motives for the importance of accepting Bitcoins as our results show that
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Bitcoin is relevant in curbing high inflation in Indonesia. The ban on Bitcoin does
not have a significant impact on ASEAN countries as a group and its impact on
Indonesia is enlightening as it provides traction on the benefits of using Bitcoin.

Since gold is relatively more effective in curbing inflation risks under
different economic conditions and in view of the riskiness of Bitcoin, it is
recommended that the investors should hold a higher proportion of investment
in gold rather than Bitcoin, to gain diversified benefits. In a nutshell, we strongly
recommend investors to hold more gold since in this study, we have examined
that gold could be a safe haven asset during the bearish condition for countries
which suffer high inflation risks under both economic conditions (pre-crisis and
post-crisis). In addition, gold serves as a hedge and can keep investors’ purchasing
power intact during bullish conditions.

As Bitcoin can be a hedge asset and safe haven in ASEAN countries, it is
recommended that the policy-makers, institutional investors and bankers should
consider its legitimate status and could play a role in managing its price volatility.

As our paper concerns the use of gold, silver and Bitcoin as hedging and
safe haven assets against inflation risks in the ASEAN region, future research
could consider the stock market or foreign exchange risks hedging ability of the
investment assets in the same region of which study is still lacking.

REFERENCES

Adrangi, B., Chatrath, A., & Raffiee, K. (2003). Economic activity, inflation and hedging:
The case of gold and silver investments. The Journal of Wealth Management,
6(2), 60-77. https://doi.org/10.3905/jwm.2003.320482

Bampinas, G., & Panagiotidis, T. (2015). Are gold and silver a hedge against inflation?
A two century perspective. International Review of Financial Analysis, 41, 267—
276. https://doi.org/10.1016/j.irfa.2015.02.007

Baur, D. G., & Lucey, B. M. (2010). Is gold a hedge or a safe haven? An analysis of stocks,
bonds and gold. The Financial Review, 45, 217-229. https://doi.org/10.1111/
j-1540-6288.2010.00244.x

Beckmann, J., & Czudaj, R. (2013). Gold as an inflation hedge in a time-varying coefficient
framework. North American Journal of Economics and Finance, 24, 208-222.
https://doi.org/10.1016/j.najef.2012.10.007

Beckmann, J., & Czudaj, R. (2020). The relationship between oil prices and exchange
rates: Revisiting theory and evidence. Energy Economics, 88C, 104772. https://
doi.org/10.1016/j.eneco0.2020.104772

Bollerslev, T. (1986). Generalized autoregressive conditional heteroscedasticity. Journal
of Econometrics, 31, 307-327. https://doi.org/10.1016/0304-4076(86)90063-1

150


https://doi.org/10.3905/jwm.2003.320482
https://doi.org/10.1016/j.irfa.2015.02.007
https://doi.org/10.1111/j.1540-6288.2010.00244.x
https://doi.org/10.1111/j.1540-6288.2010.00244.x
https://doi.org/10.1016/j.najef.2012.10.007
https://doi.org/10.1016/j.eneco.2020.104772
https://doi.org/10.1016/j.eneco.2020.104772
https://doi.org/10.1016/0304-4076(86)90063-1

The Hedging Ability of Gold, Silver and Bitcoin

Capie, F., Mills, T. C., & Wood, G. E. (2005). Gold as a Hedge against the Dollar. Journal
of International Financial Markets Institutions and Money, 15(4), 343-352.
https://doi.org/10.1016/j.intfin.2004.07.002

Cheema, M. A., Szulczuk, K., & Bouri, E. (2020). Cryptocurrency returns and economic
policy uncertainty: A multicountry analysis using linear and quantile-based
models. SSRN. https://doi.org/10.2139/ssrn.3567635

Choi, S., & Shin, J. (2022). Bitcoin: An inflation hedge but not a safe haven. Finance
Research Letters, 46, 102379. https://doi.org/10.1016/j.fr1.2021.102379

Ciaian, P., Rajcaniova, M., & Kanc, d’A. (2018). Virtual relationships: Short- and long-run
evidence from Bitcoin and altcoin markets. Journal of International Financial
Markets, Institutions and Money, 52, 173-195. https://doi.org/10.1016/j.
intfin.2017.11.001

Dee,J., Li, L., & Zheng, Z. (2013). Is gold a hedge or a safe haven? Evidence from inflation
and stock market. International Journal of Development and Sustainability, 2(1),
12-27.

Enders, W., & Siklos, P. L. (2001). Cointegration and threshold adjustment. Journal of
Business & Economic Statistics, 19(2), 166—176.

Engle, R. F. (1982). Autoregressive conditional heteroskedasticity with estimates of the
variance of United Kingdom inflation. Econometrica, 50(4), 987-1007. https://
doi.org/10.2307/1912773

Gosh, D., Levin, E. J., Macmillan, P., & Wright, R. E. (2004). Gold as an inflation
hedge. Studies in Economics and Finance, 22(1), 1-25. https://doi.org/10.1108/
eb043380

Gujarati D. N. (2005). Essentials of econometrics. New York: McGraw-Hill.

Henriques, 1., & Sadorsky, P. (2018). Can Bitcoin replace gold in an investment portfolio?
Journal of Risk and Financial Management, 11(3), 48. https://doi.org/10.3390/
jrfm11030048

Hoang, T. H. V., Lahiani, A., & Heller, D. (2016). Is gold a hedge against inflation? New
evidence from a nonlinear ARDL approach. Economic Modelling, 54, 54—66.
https://doi.org/10.1016/j.econmod.2015.12.013

Holmes, P. (1996). Spot price volatility, information and futures trading: Evidence
from a thinly traded market. Applied Economics Letters, 3, 63—66. https://doi.
org/10.1080/758525520

Hossfeld, O., & MacDonald, R. (2015). Carry funding and safe haven currencies: A
threshold regression approach. Journal of International Money and Finance, 59,
185-202. https://doi.org/10.1016/j.jimonfin.2015.07.005

Igbal, J., (2017). Does gold hedge stock market, inflation and exchange rate risks? An
econometric investigation. International Review of Economics and Finance, 48,
1-17. https://doi.org/10.1016/j.iref.2016.11.005

Jana, R. K., Tiwari, A., & Hammoudeh, S. M. (2017).The inefficiency of litecoin: A
dynamic analysis. Journal of Quantitative Economics, 17, 447-457. https://doi.
org/10.1007/s40953-018-0149-0

Ji,Q., Zhang, D., & Zhao, Y. (2020). Searching for safe-haven assets during the COVID-19
pandemic. International Review of Financial Analysis, 71, 101526. https://doi.
org/10.1016/}.irfa.2020.101526

151


https://doi.org/10.1016/j.intfin.2004.07.002
https://doi.org/10.2139/ssrn.3567635
https://doi.org/10.1016/j.frl.2021.102379
https://doi.org/10.1016/j.intfin.2017.11.001
https://doi.org/10.1016/j.intfin.2017.11.001
https://doi.org/10.2307/1912773
https://doi.org/10.2307/1912773
https://doi.org/10.1108/eb043380
https://doi.org/10.1108/eb043380
https://doi.org/10.3390/jrfm11030048
https://doi.org/10.3390/jrfm11030048
https://doi.org/10.1016/j.econmod.2015.12.013
https://doi.org/10.1080/758525520
https://doi.org/10.1080/758525520
https://doi.org/10.1016/j.jimonfin.2015.07.005
https://doi.org/10.1016/j.iref.2016.11.005
https://doi.org/10.1007/s40953-018-0149-0
https://doi.org/10.1007/s40953-018-0149-0
https://doi.org/10.1016/j.irfa.2020.101526
https://doi.org/10.1016/j.irfa.2020.101526

Shaista Arshad et al.

Khair-Atham, M. S. M., Law, S.H., & Azman-Saini, W. N. W. (2017). Is gold investment
a safe haven or a hedge for the Malaysian inflation? International Journal of
Business and Society, 18(1), 51-66. https://doi.org/10.33736/ijbs.489.2017

Kim, T. (2017). On the transaction cost of Bitcoin. Finance Research Letters, 23(C), 300—
305. https://doi.org/10.1016/j.fr1.2017.07.014

Kinkyo, T. (2022). Hedging capabilities of Bitcoin for Asian currencies. International
Journal of Finance and Economics, 27(2), 1769-1784. https://doi.org/10.1002/
ijfe.2241

Lee, J.H., & Brorsen, B. W. (1997). A non-nested test of GARCH vs. EGARCH models.
Applied Economic Letters, 4, 765—768. https://doi.org/10.1080/758528724

Malim, M. R., Halim, F. A., Murad, A., Maad, H. A., & Annuar N. F. M. (2017). The
impact of derivatives on Malaysian stock market. Journal of Physics: Conference
Series, 890(1), 012130. https://doi.org/10.1088/1742-6596/890/1/012130

Mallikarjunappa, T., & Afsal, E. M. (2008). The impact of derivatives on stock market
volatility: A study of the Nifty index. Asian Academy of Management Journal of
Accounting and Finance, 4(2), 42—66.

Matkovskyy, R., & Jalan, A. (2020). Can Bitcoin be an inflation hedge? Evidence from
a Quantile-on-Quantile model, Revue économique (Economic Review). SSRN.
https://doi.org/10.2139/ssrn.3750619

Mulyadi, M., & Anwar, Y. (2012). Gold versus stock investment: An econometric analysis.
International Journal of Development and Sustainability, 1(1), 1-7.

Nelson, D. B. (1991). Conditional heteroskedasticity in asset returns: A new approach.
Econometrica, 59(2), 347-370. https://doi.org/10.2307/2938260

Paule-Vianez, J., Prado-Roman, C., & Goémez-Martinez, R. (2020). Economic policy
uncertainty and Bitcoin. Is Bitcoin a safe-haven asset? European Journal of
Management and Business Economics, 29(3), 347-363. https://doi.org/10.1108/
EJMBE-07-2019-0116

Phochanachan, P., Pirabun, N., Leurcharusmee, S., & Yamaka, W. (2022). Do bitcoin and
traditional financial assets act as an inflation hedge during stable and turbulent
markets? Evidence from high cryptocurrency adoption countries. Axioms, 11(7),
339. https://doi.org/10.3390/axioms11070339

Popper, N. (2015). Digital gold: The untold story of Bitcoin. Allen Lane.

Qudah, A., & Aloulou, M. (2020). Empirical test for the relationship between the Bitcoin
using historical data with (inflation rate, foreign trade and GDP) and the possibility
to use the Bitcoin as hedge against inflation: Evidence from GCC countries.
International Journal of Scientific and Technology Research, 9(2), 5095-5103.

Romei, V., & Smith, A. (2022, 14 June). Global inflation tracker: See how your country
compares on rising prices. Retrieved from https://www.ft.com/content/088d3368-
bb8b-4113-9df7-a7680d4d81b2

Saikkonen, P., & Liitkepohl, H. (2000a). Testing for the cointegrating rank of a VAR process
with an intercept. Econometric Theory, 16, 373-406. https://doi.org/10.1017/
S0266466600163042

Saikkonen, P., & Liitkepohl, H. (2000b). Testing for the cointegration rank of a VAR
process with structural shifts. Journal of Business and Economic Statistics, 18,
451-464. https://doi.org/10.1080/07350015.2000.10524884

152


https://doi.org/10.33736/ijbs.489.2017
https://doi.org/10.1016/j.frl.2017.07.014
https://doi.org/10.1002/ijfe.2241
https://doi.org/10.1002/ijfe.2241
https://doi.org/10.1080/758528724
https://doi.org/10.1088/1742-6596/890/1/012130
https://doi.org/10.2139/ssrn.3750619
https://doi.org/10.2307/2938260
https://doi.org/10.1108/EJMBE-07-2019-0116
https://doi.org/10.1108/EJMBE-07-2019-0116
https://doi.org/10.3390/axioms11070339
https://www.ft.com/content/088d3368-bb8b-4ff3-9df7-a7680d4d81b2
https://www.ft.com/content/088d3368-bb8b-4ff3-9df7-a7680d4d81b2
https://doi.org/10.1017/S0266466600163042
https://doi.org/10.1017/S0266466600163042
https://doi.org/10.1080/07350015.2000.10524884

The Hedging Ability of Gold, Silver and Bitcoin

Saikkonen, P., & Liitkepohl, H. (2000c). Trend adjustment prior to testing for the
cointegration rank of a VAR process. Journal of Time Series Analysis, 21, 435—
456. https://doi.org/10.1111/1467-9892.00192

Sarkodie, S. A., Ahmed, M. Y., & Owusu, P.A. (2021). COVID-19 pandemic improves
market signals of cryptocurrencies-evidence from Bitcoin, Bitcoin Cash,
Ethereum, and Litecoin. Finance Research Letters, 44, 102049.

Shahzad, S. J. H., Bouri, E., Roubaud, D., & Kristoufek, L. (2020). Safe haven, hedge and
diversification for G7 stock markets: Gold versus Bitcoin. Economic Modelling,
87,212-224. https://doi.org/10.1016/j.econmod.2019.07.023

Shrydeh, N., Shahateet, M., Mohammad, S., & Sumadi, M. (2019). The hedging
effectiveness of gold against US stocks in a post-financial crisis era, Cogent
Economics & Finance, 7(1), 1698268. https://doi.org/10.1080/23322039.2019
1698268

Singh, N. P., & Joshi, N. (2019). Investigating gold investment as an inflationary
hedge. Business Perspectives and Research, 7(1), 30-41. https://doi.
org/10.1177/2278533718800178

Spurr, A., & Ausloos, M. (2020), Challenging practical features of Bitcoin by the main
altcoins. Quality and Quantity, 55, 1541-1559. https://doi.org/10.1007/s11135-
020-01062-x

Stensas, A., Nygaard, M. F., Kyaw, K., & Treepongkaruna, S. (2019). Can Bitcoin be a
diversifier, hedge or safe haven tool? Cogent Economics and Finance, 7, 1-17.
https://doi.org/10.1080/23322039.2019.1593072

The Law Library of Congress. (2018). Law Library of Congress FY2018 annual report.
Washington, DC: The Law Library of Congress.

Urquhart, A., & Zhang, H. (2019). Is Bitcoin a hedge or safe haven for currencies? An
intraday analysis, International Review of Financial Analysis, 63, 49-57. https://
doi.org/10.1016/j.irfa.2019.02.009

Vu, K. (2020). ASEAN economic prospects amid emerging turbulence: Development
challenges and implications for reform. Singapore: Brookings.

Wang,K.M.,Lee,Y.M.,&ThiT.B.N.,(2011). Time and place where gold actsasan inflation
hedge: An application of long-run and short-run threshold model. Economic
Modelling, 28, 806—-819. https://doi.org/10.1016/j.econmod.2010.10.008

Worthington, A., & Pahlavani, M. (2007). Gold investment as an inflationary
hedge: Cointegration evidence with allowance for endogenous structural
breaks. Applied Financial Economics Letters, 3(4), 259-262. https://doi.
org/10.1080/17446540601118301

153


https://doi.org/10.1111/1467-9892.00192
https://doi.org/10.1016/j.econmod.2019.07.023
https://doi.org/10.1080/23322039.2019.1698268
https://doi.org/10.1080/23322039.2019.1698268
https://doi.org/10.1177/2278533718800178
https://doi.org/10.1177/2278533718800178
https://doi.org/10.1007/s11135-020-01062-x
https://doi.org/10.1007/s11135-020-01062-x
https://doi.org/10.1080/23322039.2019.1593072
https://doi.org/10.1016/j.irfa.2019.02.009
https://doi.org/10.1016/j.irfa.2019.02.009
https://doi.org/10.1016/j.econmod.2010.10.008
https://doi.org/10.1080/17446540601118301
https://doi.org/10.1080/17446540601118301

