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Abstract

Purpose – The purpose of this study is to present evidence as to whether the use of gold or silver can be
justified as an asset to hedge against policy uncertainty and COVID-19 in the Chinese market.
Design/methodology/approach – By using a GARCH model with a generalized error distribution (GED),
this study specifies that the gold (or silver) return is a function of a set of economic and uncertainty variables,
which include volatility from interest rate innovation, a change in economic policy uncertainty (EPU), a change
in geopolitical risk (GPR) and volatility due to pandemic diseases, while controlling for stock market returns,
inflation rates, economic growth and the Chinese currency value.
Findings – This study employs monthly data of gold and silver prices over the period from January 2002 to
August 2021 to examine hedging behavior. Estimated results show that the gold return is positively correlated
to the stock return and a rise in uncertainty from economic policy innovation, geopolitical risk, volatility due to
US interest rate innovation as well as COVID-19 infection. This result suggests that gold cannot be used to
hedge against a stock market decline, but can be used to hedge against uncertainty in general. However, the
silver return only responds positively to a rise in uncertainty from the inflation rate and geopolitical risk.
Evidence shows that silver returns are negatively correlated with stock returns, and display hedging
characteristics. However, the evidence lacks statistically significance during the COVID-19 period, suggesting
that the role of silver as a safe-haven asset against stock market turmoil is weak for this time period.
Research limitations/implications – More general nonlinear specifications can be developed. The tests
may include different measures of uncertainty that interact with each other or with the lagged error terms. An
implication of the model is that gold can be used to hedge against a broad range of uncertainties for economic
policy change, political risk and/or a pandemic. However, the use of gold as an asset to hedge against a stock
downturn in Chinese market should be done with caution.
Practical implications – This study has important policy implications as regards a choice in assets in
formatting a portfolio to hedge against uncertainty. Specifically, this study presents empirical evidence on gold
and silver return behavior and finds that gold returns respond positively to heightened uncertainty. Thus, gold
is a good asset to hedge against uncertainty arising from policy innovations and infectious disease uncertainty.
Social implications – This paper provides insightful information on the choice of assets toward hedging
against risk in the uncertaintymarket conditions. It provides information to investors and policymakers to use
gold price movements as a signal for detecting the arrival of uncertainty. This study also provides information
for demanding a risk premium for infectious disease.
Originality/value – This study empirically analyzes and verifies the role that gold serves as a safe haven
asset to hedge against uncertainty in the Chinesemarket. This paper contributes to the literature by presenting
evidence of risk/uncertainty premiums for holding gold against various sources of uncertainty such as
economic policy uncertainty, geopolitical risk and equity market volatility due to US interest rate innovation
and/or COVID-19. This study finds evidence that supports the use of a nonlinear specification, which
demonstrates the interaction of uncertainty with the lagged change of infectious disease and helps to explain
the gold/silver return behavior. Further, evidence shows that the gold return is positively correlated to the stock
return. This finding contrastswith evidence in theUSmarket. However, silver returns are negatively correlated
with stock returns, but this correlation becomes insignificant during the period of COVID-19.
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1. Introduction
Gold has beenwidely held by Chinese residents not only for its beauty but also for its capacity
to retain value. During times of dramatic social change, economic downturn, financial crisis or
war, gold is a favored instrument used as a hedge against risk (Capie et al., 2005;Worthington
and Pahlavani, 2007; Toraman et al., 2011; Yousef and Shehadeh, 2020). This is because gold
is a portable, measurable and universally accepted asset that can be easily converted into
cash for consumption. It is, therefore, also internationally accepted as a means of investment.
Similarly, silver is likely to share a similar role as gold. From an investment perspective,
however, its status is somehow not compatible to gold. In practice, the inclination has been to
use silver for industrial purposes.

There is a considerable number of studies (Chai et al., 2019; Baur and Smales, 2020; Koh
and Baffes, 2020) that examine the variations of gold prices in response to crises, economic or
political shocks, but little attention has been given to the investigation of the behavior of
silver asset prices. Further, the studies in the literature have mainly focused on the advanced
markets where prices of gold are denominated by U.S. dollars (USD). In general, the literature
documents that gold prices are sensitive to inflation pressures, economic failure, currency
value downturn, and stock price variability, among others (Worthington and Pahlavani,
2007; Batten et al., 2014; Beckmann et al., 2015; Jones and Sackley, 2016; Pukthuanthong and
Roll, 2011; Li and Lucey, 2017). Yet, the relevancy of applying these arguments to the Chinese
gold market is less clear. The investigation of pricing in the silver market is not even
mentioned unless it is in the context of historical discussions of inflation related to Ming’s
economy (Li, 2011).

There are good reasons to examine the behavior of gold and silver in Chinesemarkets. First,
from a historical perspective, both gold and silver possess some unique monetary features in
Chinese society. Particularly, gold has long been perceived as a precious metal that can “store
value” for facilitating future investments and consumptions; whereas silver [liang (tael, about
1.33 oz.)] was used to serve as a “unit of account” and “means of payment” during the Ming
(1368–1644) and Qing (1644–1911) dynasties (Chen, 1975). Second, China is the largest gold
producer and consumer in the world market [1]. The use of gold has ranged from jewelry
fabrication and various industrial applications to a vehicle of investment and a component of
international reserves held by central banks for stabilizing exchange rate volatility. More
important, gold is considered as a “flight-to-safety” asset to hedge against uncertainty and in
turn provides a non-pecuniary income to economic agents. Given these special functions of
gold/silver in the Chinese economy, it is of interest to study whether gold/silver can serve as a
safe-haven asset or a hedge against uncertainty in times of market turmoil [2].

Evidence (Baur and Lucey, 2010; Ji et al., 2020) suggests that gold acts as a safe-haven
asset during the period of crises. However, Cheema et al. (2020) and Hasan et al. (2021) cannot
find strong evidence to support gold has its safe-haven properties during the outbreak of
COVID-19. A number of papers recently report that gold price sensitively responds to
changes in economic policy uncertainty (EPU). For instance, the hedging ability of gold
against EPU was favorably supported by the studies of Bilgin et al. (2018), Raza et al. (2018),
andYousef et al. (2021). The analysis was expanded byBaur and Smales (2020), Chiang (2021)
and Li et al. (2021), who find evidence that gold becomes an asset to hedge against a rise in
geopolitical risk (GPR).

Until the recent outbreak of COVID-19, analyses of gold price behavior have essentially
ignored the impact of uncertainty due to health-related market threats. With the construction
of the EMV index by Baker et al. (2020a, b), we are now able to obtain a health risk
indexðVD;tÞ. The development of the EMV index, in fact, provides one of the motivations for
this study, since we can now investigate the impact of the COVID-19 pandemic on gold
returns. It is apparent that the spread of the pandemic caused enormous social and economic
damage, sparked market fears and precipitated investors’ rush to safe haven assets as a way
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of protecting against losses to their wealth. Koh and Baffes (2020) report that a rise in gold
prices reflects markets’ longing for a safe haven, which escalated during the COVID-19
pandemic (Yousef and Shehadeh, 2020; Yousef et al., 2021; Chiang, 2022).

In response to the prevailing literature, this study develops an econometric model that
incorporates the main economic factors that influence gold return. The elements of economic
factors are: stock market return ðRm;tÞ, inflation rate ðΔptÞ, GDP growth (Δyt) and change in
Chinese yuan exchange rate ðΔFXtÞ; the uncertainty variable are: economic policy
uncertainty ðEPUtÞ, geopolitical risk ðGPRtÞ, financial market volatility due to interest rate
innovation ðVr;tÞ and equity market volatility ðVD;tÞ arising from pandemic diseases. The
economic variables follow the traditional wisdom in explaining gold/silver return (Christie-
David et al., 2000), while the uncertainty variables, which are based on the uncertainty indices
provided by Baker et al. (2016), Davis (2016) and Baker et al. (2020a), reflect forward-looking
uncertainty as reported by news outlets. The information captured in the uncertainty
variables appears to more immediately reflect the elements that affect gold returns and are
not subject to model prediction extracted from past patterns.

This study contributes to literature in the following aspects. First, gold and silver returns
are expressed in both the US dollar (USD) and Chinese yuan (CNY). By examining the gold
return equations expressed in two different measures of currencies, the estimated results are
comparable; however, opposite signs of the estimated coefficients are exhibited in the
exchange rate variable. Second, test results for a multivariate model, which includes both
economic factors and uncertainty variables, differ from a simple regression model and
produce more information content. The inclusion of different forms of uncertainty in a
multivariate setting helps to alleviate the bias arising from amissing variable problem. Third,
evidence suggests that the gold return is positively correlated with the stock return,
indicating gold does not serve as a safe haven against the risk of a stock market downturn in
China. Fourth, evidence shows that gold plays a significant role in hedging against the
adverse impact arising from inflation pressures, Chinese yuan depreciation, heightened EPU,
GPR and a rise in equity market volatility due to interest changes or triggered by worsening
in the infectious diseases. However, the silvermarket reacts quite differently. Evidence shows
silver returns risewith an increase in the inflation rate or a geopolitical threat, suggesting that
silver can serve as a hedge against these risks. However, the negative correlation between
the silver return and stock returns that resulted during the COVID-19 period is statistically
insignificant, suggesting that silver serves as a weak safe-haven asset against the COVID-19
pandemic.

This paper is organized as follows. Section 2 provides a literature review for gold and
silver return behavior and selects appropriate independent variables for empirical
estimations. Section 3 develops an econometric model that is pertinent to empirical
analyses. Section 4 describe the monthly data for empirical estimations. Section 5 reports
empirical results for estimating gold and silver equations, including robustness tests.
Section 6 reports the dynamic correlations of gold-silver and gold-stock and tests their
parametric responses to changes in uncertainty variables. Section 7 contains the concluding
remarks and implications.

2. The literature review
2.1 Gold returns and economic factors
Gold and silver prices have been considered to be correlated at times of an upward move in
inflation rates, stressful economic condition and uncertainty associated with stock volatility,
fiscal crisis and political upheaval. The early literature observes that development of inflation
tends to increase the price of gold, suggesting that gold is a popular asset, which investors use
to hedge the risk of inflation. Fortune (1987), Worthington and Pahlavani (2007) and Wang
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et al. (2011) find evidence that gold prices rise with the rate of inflation and, hence, gold is
viewed as an effective hedge against inflation.

A rise in depreciation of a national currency value has been observed to drive a demand in
gold among investors seeking protection against a currency further deterioration. Studies of
Sjaastad and Scacciavillani (1996) and O’Connor et al. (2015) find evidence to support the
notion that a currency depreciation leads to a rise in gold prices. Moreover, G€uris and Kiran
(2014) confirm that the gold price can be used as a hedge against the exchange rate
depreciation for Turkish Lira. Seeking to investigate a related issue, some researchers prefer
to focus on the relation between gold prices and the real effective exchange rate (REER). This
line of investigation shows that an appreciation of the US dollar or a rise in the real effective
exchange rate (REER) causes a decline in the gold price. This negative relation has been
reported in the study by Bilgin et al. (2018).

In addition to these economic factors, gold price behavior is often affected by stock
market conditions. When stock markets experience a severe downturn, risk adverse
investors tend to sell off stocks to avoid losses from a further worsening in prices and
replace stocks with gold. This behavior leads to a negative relationship between gold and
stock prices as observed by Dhawan (2019) and empirically supported by Baur and Lucey
(2010). Recent evidence by Shahzad et al. (2020) also reports that gold possesses a safe-
haven quality due to its ability to hedge against stock price downturns. Turning to
emerging market behavior, Chkili (2016) finds that gold can act as a safe-haven for
investors in BRICS stock markets during a crisis period. Similarly, Kumar (2014) finds a
negative correlation between stock and gold returns at turbulent periods in India. In the
Chinese market, Wen and Cheng (2018) find that both gold and the US dollar can serve as
a safe haven for stocks in China, especially when US dollars are used in hedges against
downside risk.

2.2 Gold returns and uncertainties
Much attention of recent studies is given to the safe-haven hypothesis. Baur and Lucey (2010)
define safe-haven assets as those uncorrelated or negatively correlated with other assets or
portfolios in times of market turmoil. Bekiros et al. (2017) demonstrate that gold acts as a
hedge and safe-haven asset for BRICS stocks in crisis and non-crisis periods. Using daily
returns of the MSCI equity index. Ji et al. (2020) show that gold can be characterized as a safe-
haven asset for the stock return in the early period of pandemic. Shahzad et al. (2020) show
that gold acts as a safe-haven asset and hedge for a decline in G7 stocks. Cheema et al. (2020),
however, cannot find evidence supporting the hypothesis that gold can serve as a COVID-19
safe-haven asset against stock losses in the Chinese market. Using high-frequency data,
Akhtaruzzaman et al. (2021) show that gold act as a safe-haven asset for stockmarkets during
early stage of pandemic (up toMarch 16, 2020). Then, gold lost its safe-haven feature in a later
period (from March 17 to April 24, 2020). This finding indicates that the role of gold as safe-
haven asset varies with time during different phases of pandemic. The existing literature
demonstrates mixed results with respect to the safe-haven asset properties of gold during
different stage of the COVID-19 pandemic. A number of reasons could be responsible for the
failure of these studies to reach a consensus. For example, the difference in findings could be
attributable to the use of different sample periods (or data frequencies), different
methodologies, or the application of different economic conditions including different
control variables to estimate the test equations. The variations in findings may also simply
stem from spurious correlation.

While testing the safe-haven hypothesis that examines the gold/silver returns against
stock market turmoil may depend on the control variables to be included, it can be more
informative to focus on the uncertainty variables. Jubinski and Lipton (2013) report that
ΔVIXt has information content that positively predicts gold returns. Bomfim (2003) and
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Caggiano et al. (2014) find that a change in EPU can increase stock market volatility, which
causes change in gold prices. Jones and Sackley (2016) document that a worsening in EPUt

results in a rise in gold prices. Further evidence byBilgin et al. (2018) indicates that gold prices
are positively correlated with an upward shift in global EPU.

Extending this line of inquiry into uncertainty, researchers find that GPR plays a
significant role in shaping investor behavior (Caldara and Iacoviello, 2019). The resulting fears
are likely to drive investors to sell off their stocks, triggering a fly-to-quality phenomenon.
Gozgor et al. (2019) find evidence that an increase of geopolitical risk significantly affects gold
returns. Chiang (2021) documents that gold prices respond positively to an increase in GPR.
Using multiple measures of uncertainty, Bouoiyour et al. (2018) report a positive correlation
between gold returns and the uncertainty composite indicator during turmoil period.

Recent studies by Baker et al. (2020a, b), Yousef and Shehadeh (2020) and Yousef et al.
(2021) also find that stockmarket volatility is associated with the COVID-19 pandemic, which
in turn cause fears that spill over and impact gold prices. Koh and Baffes (2020) report that
gold prices rise during the period of the COVID-19 pandemic crisis; Depren et al. (2021) find
that gold price increases are associated with the number of confirmed cases and deaths in the
pandemic period inTurkey. Sikiru and Salisu (2021) andMahajan andMahajan (2021) further
confirm that gold serves as a safe-haven asset during periods of elevated COVID-19
pandemic. However, the evidence provided by Cheema et al. (2020) and Hassan et al. (2021)
cannot find the support that gold can be serve as safe-haven asset during the time of
COVID-19 pandemic.

Although silver was traditionally used as a medium of exchange as well as to store value
in Chinese history (Chen, 1975), the current use of silver is mainly for industrial purposes,
including its use in photovoltaic, electronics applications, railway infrastructure
development, refrigeration and air-conditioning. Jewelry manufacture and home
decoration are another source of demand for silver. Even though silver can be used for
investment purpose, a weak speculative appetite among investors and falling prices of silver
lead to lower activity from business participants. For this reason, silver shares a less
significant role as a hedge against uncertainty under current market conditions [3]. This
trend is consistent with the recent studies by Cheema et al. (2020) and Hassan et al. (2021),
who cannot find evidence to support the hypothesis that silver was a safe-haven asset during
the COVID-19 period.

3. Econometric model
3.1 The model
To incorporate the main arguments that explain gold/silver returns, we specify the equation
as follow:

Ri;t ¼ b0 þ b1Rj;t þ b2Δpt þ b3Δyt þ b4ΔFXt þ b5ΔEPUt þ b6ΔGPRt þ b7ΔVr;t

þ b8ΔVD;t−1 þ ut (1)

where b1 ¼ ?, b2 > 0 b3 < 0, b4 > 0 b5 > 0, b6 > 0; b7 > 0 b8 > 0,
ut
��It−1 3GEDð0; σ2t−1 ; νÞ.
Ri;t is the asset i return, which refers to gold or silver return at time t ; Rj;t denotes cross

asset returns, i ≠ j and refers to stock market index return in the Chinese market for the
dependent variable is Ri;t; Δpt is the inflation rate; Δyt is GDP growth rate measured by the
growth of industrial production index; FXt is Chinese yuan exchange rate, units of CNY per
USD; EPUt denotes economic policy uncertainty; GPRt is geopolitical policy risk; Vr;t is
equity market volatility calibrated to interest rate changes; VD;t is equity market volatility
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attributed to disease infection, Δ is a change operator. All of the above are expressed in
natural logarithms, except variables of Ri;t and Rj;t; and ut is an error series.

The variance equation is assumed to evolvewith a GARCH (1,1) process as popularized by
Bollerslev et al. (1992). The process is given by [4]:

σ2
t ¼ ω0 þ ω1ε2t−1 þ ω2σ2

t−1; (2)

where σ2
t is conditional variance; ε2t−1 denotes a lagged shock squared term. Following

Nelson (1991) and Li et al. (2005), the error series is assumed to follow the generalized error
distribution (GED), since the GED can be used to handle the thickness of the tails of a
distribution and has been demonstrated to have high flexibility in the estimation of financial
time series (Li et al., 2005; Mendoza-Vel�azquez and Galvanovskis, 2009).

3.2 Hypothesis
Equation (1) concisely summarizes variables that are pertinent to explaining gold and silver
returns. Several underlying hypotheses are briefly discussed below.

3.2.1 Stock returns. Gold prices tend to appreciate as stocks tumble. This dynamic
typically occurs when risk adverse investors encounter a persistent fall in stock prices.
To avoid losses, investors tend to move funds from stock market o gold market. This
behavior reflects an inverse relation between the gold return and stock return, that is,
b1 < 0: Baur and McDermott (2010) and Wen and Cheng (2018) find evidence that gold
can be used to hedge against uncertainty from stock market downturn. However, this
argument ignores the income/wealth effect, which holds as a stock return increases,
the wealth effect may spill over to demand for gold as well, producing a positive
relation, b1 > 0.

3.2.2 Inflation rate. Theory predicts that a rise in inflation will bid up gold prices as
households demand gold to preserve currency value or buy gold as an investment. This
follows the notion of Worthington and Pahlavani (2007), who find that gold investment is an
effective instrument for hedging against a rise in inflation. Thus, we expected that b2 > 0.

3.2.3 Economic growth. During a recessionary period, which may be reflected in a
slowdown of economic growth as implied by the Okun’s law; uncertainty then rises,
jeopardizing business activities. This slowdownwill prompt fear among investors and induce
them to purchase gold as a way to preserve wealth value. This market behavior leads to a
negative relation between gold returns and income growth, that is, b3 < 0: However, a rise
in income may encourage investors or households to add gold or silver to their portfolios.
This income effect may lead to. b3 > 0:

3.2.4 Exchange rate. This variable is affected by the inflation rate. When the inflation
rate of a country rises relatively to its trading partners, the country’s currency value will
depreciate. To hedge against losses from a depreciation in the country’s currency value,
domestic investors will typically buy gold to protect the purchasing power from losses in
their domestic currency. This shift will lead to a positive relation between gold
appreciation and CNY depreciation, that is, b4 > 0. The sign might depend on whether
the gold is in terms of USD or CNY. Studies of Sjaastad and Scacciavillani (1996) and
Pukthuanthong and Roll (2011) find evidence to support a positive relationship for
currency depreciation.

3.2.5 Uncertainty. Economic theory suggests that as uncertainty rises, businesses will
delay investment decisions and households will postpone the purchase of luxury goods,
which will create disruptions in business operations. This sluggish will prompt investors to
buy gold to hedge against uncertainty. It is observed that uncertainty may come from a
change in economic policy uncertainty ðΔEPUtÞ (Baker et al., 2016), an escalation of the
geopolitical risk ðΔGPRtÞ (Caldara and Iacoviello, 2019; Li et al., 2021), a spillover of interest
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rate uncertainty onto financial market volatility, which in turn causes a spike in gold prices
(Bouoiyour et al., 2018; Yousef et al., 2021). Uncertainty (VD;t) may also arise from the
coronavirus pandemic that stirs up social fears and generates economic losses. Baker et al.
(2020b), Yousef et al. (2021). andDepren et al. (2021) find significant damaging effects from the
uncertainty arising from the COVID-19 pandemic, which caused gold prices to rise (Wallace,
2020; Yousef and Shehadeh, 2020; Mahajan andMahajan, 2021). These economic phenomena
suggest that gold returns are positively correlated with deepening uncertainties of ΔEPUt,
ΔGPRt, ΔVr;t andΔVD;t−1: That is, the coefficients for. fb5; b6; b7; and b8gare positive:

4. Data
This study covers the sample period from January 2002 to August 2021. The data are
monthly observations at the end of the month for gold and silver prices. Both gold and silver
prices are expressed in the Chinese Yuan (CNY), RCNY

G;t andRCNY
S;t , and the US dollar (USD),

RUSD
G;t andRUSD

S;t . The exchange rate is expressed as CNY/USD. The Chinese stock index

obtained from Datastream, RIt, is the return on stock index (RI ;t) adjusted for dividend yields
denoted by Rm;t. The stock return is calculated by taking the first difference on natural

logarithm of RI times 100. Table 1 provides a summary of RCNY
G;t , R

USD
G;t , R

CNY
S;t , RUSD

S;t , RI ;t and

Rm;t. Interestingly, the gold return in USDs produces higher returns than the gold returns
expressed by CNY, indicating an investment in gold expressed in USD outperforms that from
stock and silver as noted byWen and Cheng (2018). This simple calculation reflects a unique
channel that Chinese investors/households could use USD to buy gold for hedging and/or
investment purposes.

The inflation rate is obtained by taking the log-difference of CPIt times 100; the GDPt
growth rate is achieved by taking the log-difference of industrial production index (IPIt) times
100. The positive growth rate of GDPt can be viewed as the inverse of a decline in the
unemployment rate as implied by Okun’s law. The foreign exchange rate, FX, is defined as
the units of CNY per US dollar. The real effective exchange rate is defined as the nominal
effective exchange rate divided by theGDP deflator. The implied volatility (VIX) is commonly
treated as an expected risk factor (Whaley, 2009; Jubinski and Lipton, 2013), which is
calculated using the expected S&P 100 index option volatility by the Chicago Board Options
Exchange (CBOE). The CPIt, IPIt, FXt, REERt and VIXt are obtained from Economic Data of
the Federal Reserve Bank database of ST. Louis.

The EPUt index was originally constructed by Baker et al. (2016). Davis (2016) extended the
approach to construct the global indices, including China’s EPU, which is published in Economic

RCNY
G;t RUSD

G;t RCNY
S;t RUSD

S;t RI ;t Rm;t

Mean 0.6681 0.7674 0.2206 0.6523 0.3109 0.5557
Median 0.3508 0.8401 �0.2504 0.6279 0.1441 0.8469
Maximum 12.3668 13.0260 28.1297 26.6471 4.2903 24.3056
Minimum �16.0295 �19.0951 �27.1220 �28.9372 �4.4824 �28.2016
Std. Dev 4.6014 4.9979 8.6832 8.9330 1.2965 7.5832
Skewness �0.2524 �0.3476 �0.0827 �0.2798 0.0261 �0.5271
Kurtosis 3.6721 3.9274 4.6423 4.2042 3.4938 5.0646
Jarque-Bera 6.6234 12.5923 19.4122 14.9866 2.1886 50.3809
Observations 225 225 171 204 213 225

Note(s): RCNY
G;t is the gold return in Chinese Yuan (CNY), RUSD

G;t is the gold return in U.S. dollars (USD), RCNY
S;t is

the silver return in Chinese yuan, RUSD
S;t is the gold return in USD, RI ;t is the return of Chinese stock market

index, Rm;t is the stock market return plus dividend yield for Chinese stock index

Table 1.
Summary statistics of
gold, silver and stock
price index returns

in China
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PolicyUncertainty Index, andderived from terms: Economy, Policy andUncertainty {E} and their
variants in major newspapers. Baker et al. (2020a) also developed a newspaper-based
Equity Market Volatility {E} index attributed to interest rate variations, Vr, and EMV index
due to infectious disease,VD. BothVr andVD are derived from counts of newspaper articles that
involveE(economic),M (stockmarket), V (volatility), and ID (disease) and their variants acrossUS
newspapers (Backer et al., 2020a) [5]. Following a similar procedure as that of Baker et al. (2016),
Caldara and Iacoviello (2019) constructed a monthly index of GPR and updated the data by
counting the occurrence of words involving geopolitical tensions from leading international
newspapers [6]. The search identifies newspapers containing the words with geopolitical events:
{military-related tensions, nuclear tensions, war threats, terrorist threats, terrorist acts or the
beginning of awar}. The indices of EPUt, GPRt,Vr andVD are downloaded fromEPUwebsite. A
special feature of the news-based indices for EPUt, GPRt, Vr and VD stems from their forward-
looking approach, which reflects real time uncertainty as perceived and expressed by journalists.
These variables differ from the risk variables that are derived from conditional variance
(Bollerslev et al., 1992; Bollerslev, 2010; Engle, 2009) or different measures of variability of stock
returns proposed by Din et al. (1993).

5. Empirical evidence
5.1 Preliminary results
Using a simple regression model based on the GED-GARCH procedure, Equation (1) is
estimated and the results are reported in Table 2. Most estimates are generally consistent
with the theoretical predictions in the conventional analysis. Empirical evidence and the
corresponding interpretation for each variable are given below.

First, the evidence indicates that the gold price appreciation rate is proportional to the
inflation rate; the estimated positive coefficient, Δpt, is statistically significant. This means
that an increase in inflation will cause investors/households to buy gold as a way to hedge
against a potential loss in financial wealth. This market phenomenon is consistent with the
evidence documented by Worthington and Pahlavani (2007) in the US market.

Second, the parameter of income growth, Δyt, is negative and significant, which implies
that a positive change in the gold price is related to a rise in unemployment rate as suggested
by Okun’s law [7]. That is, an economic downturn and its ensuing higher unemployment rate
would induce the public to move funds into gold in order to hedge against the rising
uncertainty from an economic downturn.

Third, the evidence indicates the coefficient of ΔFXt is positive and statistically
significant, meaning that a rise in depreciation of CNY will lead to an appreciation in gold
price. This is essentially due to the fact that a depreciation of CNY could reflect a relative
higher inflation rate, leading to a decline in CNY value; to hedge against a loss of
CNY value, investors/households tend to buy gold and hence to bid up gold prices. This
finding is consistent with results reported by Capie et al. (2005) and Pukthuanthong and
Roll (2011), who find that a depreciation of a domestic currency leads to gold prices to
increase.

Fourth, the evidence indicates a positive correlation between stock return and gold return
as reflected in a significantly positive coefficient of Rm;t. This finding is in contrast to the
literature that pertains to the US market, which usually shows a negative relation between
stock and gold returns. Our result clearly contradicts the hypothesis that gold serves as a
hedge against stock market downturn as indicated by Baur and Lucey (2010). Rather, our
evidence of a positive coefficient for Rm;t is consistent with the study documented by Hoang
et al. (2015), who conclude that risk-averse investors prefer not to include gold in their
portfolios to hedge against stock price movement in the Chinese market. The evidence of a
gold-stock return relation is more in line with the wealth effect that holds as stock returns
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increase, investors/households are motivated to buy gold, which leads to an appreciation in
its price. Therefore, the behavior of substituting gold for stocks is not so obvious in the
Chinese market.

Fifth, the estimated coefficients of uncertainty variables involving {ΔEPUUS
t ; ΔGPRUS

t ;
ΔVr;t, and ΔVD;t−1} are positive and statistically significant for the gold return equation.
These results indicate that investors/households are highly sensitive to reported news of
uncertainty with respect to forward-looking indicators of EPU, GPR, and equity market
volatility in relation to interest rate changes or COVID-19 spreads. Any upward shift of these
uncertainties could bring about fears that lead stock prices to plummet, which would cause a
flight-to-quality and demand for gold. The positive coefficient of the test results are consistent
with Li and Lucey (2017), Beckmann et al. (2019) and Chai et al. (2019), who find ΔEPU has a
significant impact on gold prices. Moreover, evidence is consistent with Brogaard et al. (2020),
Bauer and Smales (2020), Li et al. (2021) and Chiang (2021) who document that a rise inΔGPR
causes gold prices to appreciate. Our results also conformwith the literature pertaining to the
volatility impact on gold prices due to interest rate innovations or the pandemic uncertainty
(Baker et al., 2020a, b; Yousef and Shehadeh, 2020; Sikiru and Salisu, 2021).

For comparison, we also estimate the result using the silver return as dependent variable.
The results are reported in Table 3. With the exceptions of Δpt and ΔGPRt, all other
estimated coefficients surprisingly exhibit inverse signs compared with those of the gold
return equation. This result suggests that silver can be used to hedge against inflation and
ΔGPR as well as a stock decline in China but not the other sources of uncertainties. This
conclusion comes from the estimated results that Δpt andΔGPRt present positive signs and
Rm;t has a positive sign; while the other variables, including Δyt, ΔFXt, ΔEPUt, ΔVr;t and
ΔVD;t−1, display opposite signs and are statistically significant. The evidence suggests that
silver’s ability to hedge against uncertainty is mixed. Even so, the evidence of a negative
correlation between silver returns and stock returns is consistent with the notion that silver is
an effective asset to hedge against a stock market downturn.

5.2 Multivariate analysis
Evidence derived from a simple regression model provides preliminary information for the
parametric relation between two variables. However, this approach is likely to fall prone to
partial equilibrium analysis and suffers from a missing variable problem. Thus, we utilize a
multiple regression approach to estimate the gold and silver return equations (expressed in
the Chinese yuan and US dollar). The results are reported in Table 4.

All the variables in Panel A on the right-hand side of the mean equation for RCNY
G;t display

the same sign as those in Table 2 and are statistically significant at the 5% level, suggesting
stable and significant information content for various uncertaintymeasures. Similar findings
are obtained from theRUSD

G;t equation. Differences occur in the coefficients of growth of income

and exchange rate. The negative sign of ΔFXt shown in Table 4 (when the gold return is
expressed in USD) is equivalent to a positive sign of ΔFXt in CNY. This is the case since a
depreciation in CNY is equivalent to an appreciation of USD in a bilateral exchange rate
conversion. Other estimates of the variables present very comparable qualitative results. The
evidence leads us to the conclusion that gold is used as an asset to hedge against different
sources of uncertainty as evidenced by positive coefficients of ΔEPUt, ΔGPRt; ΔVr;t and
ΔVD;t−1, which are statistically significant.

A review of the silver market estimations in Panel B (Table 4) indicates that with the
exception of the coefficients of Δpt, ΔEPUt and ΔGPRt, all other coefficients present signs
that are opposite from the estimates in gold market. Specifically, in addition toΔyt andΔFXt,

the coefficients of fΔVr;t; ΔVD;t−1g in RCNY
S;t equation also show negative signs, indicating

that an increase in these variables will have a negative impact on silver returns. This result
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suggests that silver does not have the ability to hedge against these uncertainties. Similar to
the gold market, the coefficient of ΔFXt shows an opposite sign in the RUSD

S;t equation vs. the

RCNY
S;t equation, and by so doing, demonstrates that an appreciation of the USD is equivalent

to a depreciation of RMB; with the exception of Δpt, ΔFXt and ΔEPUt, the independent
variables for {ΔGPRt ; ΔVr;t, and ΔVD;t−1} display negative signs, providing no evidence
that silver is capable of hedging against these risk/uncertainty. However, the negative
correlation between the silver return and stock market return confirms the ability of silver to
hedge against a stock downturn.

5.3 Test for safe-haven hypothesis
Literature (Baur and McDermott, 2010; Cheema et al., 2020) suggests that the safe-haven
hypothesis can be examined with the coefficient of stock return at normal times as well the
coefficient under extreme market conditions. To perform the test, it is convenient to rewrite
equation (1) as:

RG Sð Þ;t ¼ C þ β1 1� Dð ÞΔRm;t þ β2Δpt þ β3Δyt þ β4ΔFXt þ β5ΔEPUt þ β6ΔGPRt

þ β7ΔVr;t þ β8ΔVD;t−1 þ β9D$Rm;t þ εt (3)

where β1 is the parameter for hedge effect that measures the relation between the gold return
and the stock return during time period in the data prior to the outbreak of COVID-19; β9 is an
incremental effect that highlights the extrememarket conditions that apply during the time of
COVID-19. The total effect is the sum of ðβ1 þ β9), D is the dummy variable, which sets to
unity for the times during the COVID-19 pandemic (January of 2020 to the end of sample) and
otherwise zero. If the coefficients of β1 and β9 are negative and statistically significant, the
evidence favors of safe-haven hypothesis. On the other hand, if the coefficients of uncertainty
variable for {Δpt; ð−ΔytÞ; ΔFXt; ΔEPUt; ΔGPRt, ΔVr;tandΔVD;t−1} are positive and
statistically significant, the evidence implies that gold is an asset to hedge against the
uncertainties, since a rise in these uncertainty parameters will give rise to a damaging effect
on financial assets or portfolios and induce investors to sell assets and switch to gold for
hedging the financial loses.

Estimated results are reported in Table 5. The results in Panel A suggest that both safe-
haven coefficients, β1 and β9 (and the total sum, β1þ β9) in gold return equation, are positive
and statistically significant. Thus, evidence indicates that gold fails to act as a COVID-19 safe-
haven asset against stock market losses in the Chinese market whether the gold return is
measured by CNY (or USD) in tranquil or COVID-19 period. The evidence is consistent with
the findings by Cheema et al. (2020) and Hasan et al. (2021) for testing gold returns and
S&P500 returns.

A review of the silver market in Panel B shows that silver can be used to hedge against
stock market losses during relatively tranquil period of uncertainty prior to COVID, since the
estimated coefficients β1 are negative and highly significant. However, the incremental
coefficients β9 are insignificant although the signs are negative, suggesting that silver’s
ability to act as a safe-haven asset during the COVID-19 crisis was weak. The evidence is
consistent with the findings by Cheema et al. (2020) and Hasan et al. (2021), who fail to find
that silver can serve as a safe-haven asset during the COVID-19 pandemic.

With respect to the estimated coefficients for the uncertainty variables, fΔEPUt ;
ΔGPRt; ΔVr;tandΔVD;t−1g, the estimated coefficients are positive and statistically
significant for the gold market, supporting the notion that gold is an effective asset against
uncertainty. However, the evidence from the silver market cannot achieve the same
performance.
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5.4 Interaction between EPU and infectious disease
It is conceivable that investors’ attitude toward ΔEPUt may interact with the arrival of an
infectious disease. To demonstrate, we write:

b5 ¼ c0 þ c1ΔVD;t−1 þ et (4)

Substituting (4) into (1) and reparameterizing yields

RGðSÞ;t ¼ C þ β1Rm;t þ β2Δpt þ β3Δyt þ β4ΔFXt þ β5ΔEPUt þ β6ΔGPRt þ β7ΔVr;t

þ β8ΔVD;t−1 þ β9ΔEPUt$ΔVD;t−1 þ εt (5)

where equation (5) is arrived by assuming that the coefficient of b5 is a linear function of
ΔVD;t−1. By substituting (4) into (1) and rearranging some terms, [8] we obtain a nonlinear
term, ΔEPUt$ΔVD;t−1, which indicates an interaction between ΔEPUt and ΔVD;t−1:Thus, an
increase in ΔVD;t−1, given ΔVD;t−1 > 0, shows a widening spread of COVID-19 which
exacerbates the ΔEPUt, inducing a greater effect on gold returns.

The test results for equation (5), which are reported in Table 6, clearly indicate that the
coefficients of Rm;t; Δpt ; Δyt ; ΔFXt ; ΔEPUt; ΔGPRt, andΔVr;t exhibit comparable signs to
the results we reported in Tables 4 and 5 in RCNY

G;t equation and are statistically significant.

The evidence is consistent with the risk premium hypotheses for increases inΔEPUt,ΔGPRt

and/or. ΔVr;t:
Focusing on the effects of Δ COVID-19 pandemic in Panel A of Table 6, evidence shows

that the coefficients of both ΔVD;t−1 and ΔEPUt$ΔVD;t−1 are positive and statistically
significant. The significantly positive coefficient ofΔVD;t−1 exhibits the direct impact from a
change of COVID-19 in time t–1, showing a flight-to-quality (gold). The evidence is consistent
with the findings reported by Yousef and Shehadeh (2020), Akhtaruzzaman et al. (2021), and
Mahajan and Mahajan (2021), who find gold returns are higher during periods when the
number of global coronavirus cases are increasing.

The positive sign for the product term, ΔEPUt$ΔVD;t−1, reflects the impact of investors’
rising fears as the volatility of COVID-19 intensifies ðΔVD;t−1 > 0Þ. This volatility interacts
with ΔEPUt (Chiang, 2022), creating an indirect effect on gold returns. Moreover, an
examination of the restriction of ΔEPUt$ΔVD;t−1 5 0 produces a Chi-squared statistic of
125.06, which is significant at the 1% level, prompting us to reject the null. Thus, evidence
confirms, from both an economic rationale and our statistical results, that investors perceive
gold as an effective asset during times of elevated COVID-19 pandemic uncertainty.

5.5 Robustness test for different measures of exchange rate
In the literature, the US real effective exchange rate (REER) is a commonly used to explain
gold prices [9]. An increase in REER implies a stronger currency value, which signifies a
promising economic prospect with an expectation of low inflation or rise in asset prices.
Under this circumstance, investors tend to short gold holdings, resulting in a decline in gold
price. Thus, it is anticipated a negative correlation between gold returns and a rise in REER.
On the basis of this observation, theΔFXt is replaced by the USΔREERt in the test equation.
The estimated results are reported in Table 7. Evidence from the coefficients of ΔREERt

presents negative signs, which are statistically significant, whether the coefficient is
measured in gold returns or silver returns in CNY or USD. The negative relation for the slope
ofΔREERt is consistent with the positive sign of the slope ofΔFXt as shown in Table 6 since
an appreciation of USD is equivalent to a depreciation of CNY. The result of a rise in REERt

tends to boost the economy and other asset prices, which in turn depress gold price returns.
The evidence is in line with findings documented by Pukthuanthong and Roll (2011) and
Chiang (2022). Note that the evidence ofΔREERt andΔGPRt is consistent with the results of
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Gozgor et al. (2019) who utilize Bayesian graphical structural vector autoregression model.
With respect to the other variables, the estimated equation in Table 7 produces very
comparable results as those obtained from Table 6.

5.6 Robustness test for using stock implied volatility (VIX) as an alternative measure
Whaley (2009) observes that the VIX spikes during times of stock market turmoil. Bilgin et al.
(2018) and Chai et al. (2021) uncover that VIX has a positive impact on gold prices. This
happens since a rise in the VIX creates fears, which drive risk averse investors to short stock
and long gold. Thus, it is expected that a rise in gold prices is positively correlated with an
increase in VIX. As a point of comparison to approaches taken in the literature, this section
conducts a robustness test by replacing the ΔEPUt with the US market implied volatility,

ΔVIXUS
t . In practice, market participants perceive that information of ΔVIXUS

t appears to be
more visible, which is often viewed as a fear index in world financial markets given the
dominant role of the US position (Rapach et al., 2013; Chiang, 2019, 2020). The estimates

estimated by replacing ΔVIXUS
t in the test equation are reported in Table 8.

Consistent with the estimator of China’s ΔEPUt, the coefficient of ΔVIXUS
t displays

negative sign and is statistically significant. This finding is consistent with the market

behavior that arise inΔVIXUS
t will produce fears that cause investors to sell stocks and move

to gold as away to hedge risk. Thus, we observe the positive relation between gold return and

ΔVIXUS
t . This finding is in line with the evidence provided by Jublinski and Lipton (2013).

Checking other variables, we find the estimates are comparable. Thus, the model is robust
using different measures of market uncertainty and different exchange rate information [10].

By comparing the estimated results fromTables 6–8, several empirical findings are worth
of noting. First, using ΔREERt in estimating gold return equation produces a compatible
result as that forΔFXt, since the estimated result, which presents a negative sign forΔREERt

is equivalent to an estimated result with a positive sign forΔFXt :Second, the performance of

ΔEPUt has a comparable result to that forΔVIXUS
t , since an increase in these variables tends

to produce fears that would cause risk aversion investors to shift to gold, driving up its
demand and biding up gold prices. Third, the estimated results suggest that a change in
COVID-19 pandemic as proxied by ΔVD;t−1 has a direct effect on gold returns; yet evidence
also shows an indirect effect via its interaction with the uncertainty/risk variable. The
revelation of this indirect effect goes beyond the findings in the existing literature
(Akhtaruzzaman et al., 2021; Chai et al., 2021; Yousef et al., 2021).

5.7 Stock returns, gold/silver returns and uncertainties
The reverse relation between gold returns and stock returns (while holding the other
variables unchanged) is an interesting phenomenon to examine (Gao and Zhang, 2016).
Following the spirit of equation (5), the stock return equations are estimated twice – restricted
and unrestricted equations. The restriction is the interactive term: ΔEPUt$ΔVD;t−1 5 0. The
results are reported in Part A of Table 9. The Chi-squared statistics for testing the restriction
of ΔEPUt$ΔVD;t−1 5 0 is 14.64, which is rejected at the 1% level. This indicates the
specification of including an interacting term is appropriate in the unrestricted stock return
equation. Focusing on the unrestricted equation, the estimated coefficients, including
fΔFXt ; ΔEPUt; ΔGPRt ; ΔVr;t; ΔVD;t−1 andΔEPUt$ΔVD;t−1g present negative signs and

exhibit opposite signs as compared with the RCNY
G;t equation in the first row of Table 6. This

evidence suggests that stock and gold returns generally respond to uncertainty variables
fΔFXt ; ΔEPUt; ΔGPRt ; ΔVr;t; ΔVD;t−1 andΔEPUt$ΔVD;t−1g, in the opposite directions.
This evidence of negative coefficients for the arguments of f. . .g in the stock return equation
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implies that a rise in currency depreciation or an escalation in uncertainty will result in a
plunge in stock returns, causing a flight-to-quality and demand for gold.

Turning to the Rm;t equation in Panel B, where the independent variable RG;t is replaced
with RS;t, we obtain comparable qualitative results, with the exception of the coefficient of
variable RS;t which displays a significant negative sign, implying silver and stock can be
combined to form a diversity portfolio.

6. Implication: dynamic correlation with uncertainty
Although the above evidence leads us to conclude that the gold-stock returns are positively
correlated, and silver-stock returns are negatively correlated, these results are based on a
procedure derived from a static regression model. In practice, the parametric relations vary
with time, especially under extreme market conditions. To examine the dynamic relations
between gold/silver and stock returns, a dynamic conditional correlation (DCC) procedure is
used for measuring the two asset returns, which are denoted by ρij;t. The DCC model was
developed by Engle (2002, 2009) and then applied by Chiang et al. (2007a) and Chiang (2021).

To illustrate, ρij;t ¼ hij;tffiffiffiffiffi
hi;t

p ffiffiffiffiffi
hj;t

p , where hij;t is specified as a 23 2 time-varying covariance

matrix of εt, and the unconditional variance matrix of εt is the standardized residuals of asset
returns (gold and silver) [11]. The time-varying conditional dynamic correlations for gold-
silver and gold-stock returns (vertical axis) over time (horizontal axis) expressed in CNY are
depicted in Figures 1 and 2, respectively. Obviously, these two sets of correlations for asset
returns exhibit different time paths due to the fact they respond differently to the related state
variables.

To explain the time-varying relations, it is relevant to estimate the model by linking the
time-varying correlation coefficient series to a set of explanatory variables as given by
equation (6).

bρCNY
ij;t ¼ f0 þ f1ΔFXt þ f2ΔEPUt þ f3ΔGPRt þ f4ΔVr;t þ f5ΔVD;t þ εt (6)

where bρCNY
ij;t is the conditional correlation of asset returns i and j in terms of CNY. A Fisher

transformation of the correlation series (Chiang et al., 2007a; Chiang, 2021) of asset i and j is

obtained by using bρCNYij;t ¼ 1
2

�
ln

1þbρij;t
1−bρij;t

� ��
. This transformation is used because there are
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Figure 1.
Conditional dynamic
correlations between
gold return and silver
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axis) in CNY

Policy
uncertainty

and COVID-19

591



negative values in bρij;t series as shown in Figures 1 and 2. The GARCH(1,1) estimates of
equation (5), which includes an AR(1) term, are contained in Table 10.

Evidence from the bρCNY
GS;t equation indicates that the coefficients of ΔFXt and ΔGPRt are

positively and statistically significant, indicating a comovement of the gold-silver return
correlation in response to a depreciation in CNY and heightened GPR; however, the
coefficients of ΔEPUt ; ΔVr;t, and ΔVD;t−1 display negative signs. The outcomes are

consistent with the evidence in Table 6, whereR CNY
G;t andR CNY

S;t are estimatedwith the same set

of variables but have opposite signs in their results.
For the bρCNY

GM ;t equation, the evidence indicates that the coefficients of ΔFXt and ΔVr;t are
positively significant and consistent with the comovement between gold return and stock
return in response to a positive change in ΔFXt and ΔVr;t. Nevertheless, a negative sign
presents in the coefficients ofΔEPUt ; ΔGPRt, andΔVD;t−1, indicating a decoupling behavior
in reaction to a rise in uncertainty from ΔEPUt, ΔGPRt and ΔVD;t−1 [12]. It is clear that the
correlation differentials for the two sets of asset returns respond differently to ΔGPRt and
ΔVr;t. This implies that market participants can identify the nature of uncertainty due to gold
prices expressed in different currencies, which allows them to manage their portfolios in
different way.

7. Conclusions
This paper presents evidence regarding changes in gold and silver prices respond to the
economic and uncertainty factors in the Chinese market. The study examines gold and silver
return behavior expressed both in RMB and USD. Since prices in USD are broadly influenced
by the world market, testing results by using CNY are more consistent. This paper
documents several empirical findings. First, the gold return is negatively associated with
output growth, Δyt. As such, a higher gold return is positively related to a rise in the
unemployment rate or with deteriorating economic conditions, which would induce an
increased demand for gold by the public in order to hedge against the economic downturn.
The evidence is in line with the observation by Koh and Baffes (2020).

Second, the evidence shows that a gold price appreciation in China is positively related to
the inflation rate. In this case, rising inflation will induce investors/households to buy gold,
which is used as a hedge against real losses in financial assets. The finding is consistent with
the evidence in advanced markets as reported by Worthington and Pahlavani (2007) and
observed by Jia (2019) in Chinese market.

Third, the evidence indicates that an increase in gold return is positively correlated with a
depreciation of the CNY. This finding is consistent with a loss in value of RMB resulting from
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heightened inflation as well as the findings provided by Beckmann et al. (2015), who report
that a depreciation in a domestic currency tends to result in a gold price appreciation. The test
result is robust when the exchange rate is replaced by the real effective exchange rate.

Fourth, this study demonstrates a positive relation between stock returns and gold
returns whether it is in times of normalcy or in times of turmoil. This finding is in contrast to
the literature in US market, which shows a negative relation between stock and gold returns.
Thus, the evidence runs counter to the hypothesis that gold can serve as a safe-haven asset
for hedging against a downturn in stock prices in the US market as documented by Baur and
Lucey (2010) and Bialkowski et al. (2015). The evidence of a positive coefficient for Rm;t

indicates that gold does not act as a safe haven for the Chinese equity market. Rather, gold
more or less presents a wealth effect as seen by gold price appreciation when stock return
increases. Therefore, a complementary behavior exists between stocks and gold in the
Chinese market. Nevertheless, the silver return is negatively correlated with the stock return
and hence displays hedging characteristics against downside stock market risk. Yet, the test
result is not statistically significant for the data during the COVID-19 period, suggesting that
silver acted as a weak safe-haven asset during the COVID-19 pandemic.

Fifth, this study provides new evidence by finding a positive relation between gold returns
and uncertainty variables with fΔEPUt; ΔGPRt ; ΔVr;tg. Our results indicate that investors/
households are highly sensitive to news of uncertainty with respect to forward-looking
indicators as reported by journalists for EPU, GPR and interest-rate-induced volatility.
Evidence supports the notion that an upward shift of any of these uncertainties could spur
market fears and lead market participants to bid up gold prices, resulting in a flight-to-
quality. In this sense, gold is a hedge asset against uncertainty. The evidence is in line with
the results reported by Bauer and Smales (2020), Li et al. (2021) and Chiang (2021). The

robustness test suggests that the same result is achievedwhenΔEPUt is replaced byΔVIXUS
t ;

the result is consistent with the finding by Basher and Sadorsky (2016). In contrast, silver
returns are negatively related to this set of uncertainty variables, implying silver cannot be
used to hedge against these uncertainties.

Sixth, the positive relation between gold returns and volatility associated with the
COVID-19 pandemic suggests the need to include a measure for infectious diseases
uncertainty, which helps to improve the gold equation. This finding supports the hypothesis
that gold is used as a hedging instrument against the uncertainty of the COVID-19 pandemic.
The evidence is in line with Baker et al. (2020a, b), Mahajan and Mahajan (2021) and Sikiru
and Salisu (2021). In addition, this study finds evidence of an interacting effect, which
captures the movement of gold returns as investors show a propensity to react to changes in
economic policy uncertainty arising from infected disease escalation. This market behavior is
indeed producing an indirect impact on the gold return as the pandemic intensifies. Thus, this
model has more information content that goes beyond the existing models (Akhtaruzzaman
et al., 2021; Sikiru and Salisu, 2021) to describe the effects of COVID-19 on gold returns.

Seventh, although silver possesses many features, such as being positively correlated
with inflation rate and exchange rate depreciation, silver in the Chinese market does not have
much capacity to hedge against uncertainty as evidenced by its negative correlation with a
rise in EPU, upward shift in volatility from interest rate innovation or an upsurge in the
COVID-19 pandemic.

Eighth, the opposite signs displayed by the parameters of gold-stock returns and silver-
stock returns reflect the different roles that gold and silver play in response to a plunge in the
stock market. When we reverse the dependent and independent variables in the test
equations, making the stock return the dependent variable and gold/silver returns the
independent variables, the evidence achieves the same signs. That is, the stock and gold
returns are positively related and stock and silver returns are negatively related; both
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statistics are significant. Moreover, evidence of uncertainty variables of fΔFXt ; ΔEPUt;
ΔGPRt ; ΔVr;t; ΔVD;t−1; ΔEPUt$ΔVD;t−1g in the stock return equation shows negative
signs, indicating they have an adverse effect on stock returns. These results are consistent
with the findings reported by Caldara and Iacoviello (2019) and Baur and Smales (2020).

Ninth, testing of the dynamic correlations for gold-silver return, bρCNY
GS;t , and gold-stock

return, bρCNY
GM ;t, suggests that bρCNY

GS;t is negatively correlated with ΔEPUt, Vr;t VD;t−1, but

positively related to ΔGPRt However, bρCNY
GM ;t is negatively correlated with ΔEPUt, ΔGPRt

ΔVD;t−1, but positively correlated with ΔVr;t: The difference in response depends on the
reaction of market participants to various changes in uncertainty news.

Finally, this study has important policy implications regarding asset choices that can be
used to form portfolios to hedge against uncertainty. Specifically, this study presents
empirical evidence on gold and silver return behavior and finds that gold returns are
positively associated with heightened GPR, an increase in market volatility attributable to
interest rate changes or widespread rates of infectious disease. Thus, gold is a safe-haven
asset that can hedge against uncertainty arising from changes in FX, VIX, EPU, GPR,Vr and
VD. However, silver can be viewed as an asset to hedge against stock downturn but does not
function well as an asset to hedge against other uncertainties.

Moreover, unlike the evidence that has been presented in the US and European markets,
gold returns in China are positively correlated with stock returns; this comovement behavior
diminishes the effectiveness of an investment strategy that uses a combination of stock and
gold to form a diversified portfolio in the Chinese market.

Notes

1. Patel (2019) reported that at a country level, China was the largest producer in the world in 2020,
accounting for around 11 per cent (or 368.3 tons) of total global production.

2. Baur and Lucey (2010) classify a safe-haven asset as “an asset that is uncorrelated with another
asset or portfolio in times of market stress or turmoil,” and define a hedge as “an asset that is
uncorrelated or negatively correlated with another asset or portfolio on average.”

3. See Metals Focus (2018) for further discussions. The link is as follows: https://www.silverinstitute.
org/wpcontent/uploads/2018/09/ChineseSilverMarket20182.pdf

4. Bollerslev et al. (1992) observe that the use of GARCH(1,1) is the best way to describe the variance
process. No asymmetric term is included for the lagged shock value due to insignificant for
most times.

5. Baker et al. (2020a) use the following terms (or term variants) to derive EMV: E: {economic,
economy, financial}; M: {“stock market”, equity, equities, “Standard and Poors”}; V: {volatility,
volatile, uncertain, uncertainty, risk, risky}; ID:{epidemic, pandemic, virus, flu, disease,
coronavirus, mers, sars, ebola, H5N1, H1N1}.

6. The GPR index is obtained from the link: https://www.policyuncertainty.com/all_country_data.
html (Caldara and Iacoviello (2019).

7. Okun’s law (1962) examines an empirical relation between a country’s unemployment rate and the
growth rate of its national product. Okun’s law suggests how much of a country’s GDP may be lost
when the unemployment rate goes beyond the natural rate, implying an inverse relation between
GDP growth and unemployment rate.

8. ðc0 þ c1$ΔVD;t−1 þ etÞ ΔEPUt 5 c0ΔEPUt þ c1ΔEPUt$ΔVD;t−1 þ et$ΔEPUt; the parameters in
equation (5) are: C5 c0, β15 b1, β2 ¼ b2; β3 ¼ b3, β4 ¼ b4, β5 ¼ c0, β6 ¼ b6, β7 ¼ b7, β8 ¼ b8,
β9 ¼ c1, εt 5 ut þ et$ΔEPUt .

9. The real effective exchange rate (REER) is a measure of the value of a national currency against a
weighted average of several foreign currencies divided by a price deflator. An increase in REER
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indicates an appreciation of the local currency against the weighted basket of currencies for its
trading partners. Tak�ats (2012) and Chiang (2022) provide a formula.

10. Estimations in this paper are limited to aggregate data due to space constraint. The same approach
can be applied to sectoral data to test and variations among different sectors (see Chiang, 2019).

11. Similarly, a rolling regression procedure is used by Chiang (1988) to obtain the dynamic correlation
coefficient. However, Chiang et al. (2007b) noted that the using DCC model tend to outperform the
rolling regression method.

12. The negative coefficient for stock and gold return correlation (bρCNYGM ;t 5 �0.0002) in response to
ΔEPUt is consistent with the evidence in literature (Gao and Zhang, 2016). This study finds that a
negative sign also applies to a rise in uncertainties associated with ΔGPRt and ΔVD;t−1.
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