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Abstract: In this study, we exploit the information contained in financial innovations in precious 
metals for hedging the risks associated with the Asia-Pacific equities during the current pandemic. We 
measure financial innovations as exchange traded funds (ETFs) for gold, silver, platinum and 
palladium which contrast with investment in the physical precious metals since the former tracks well 
the prices of the latter and as well provides cost-effective alternative to invest in the markets without 
storage costs. Based on the optimal portfolio weights and optimal hedge ratios, we find that gold 
offers the best hedge (followed by silver, platinum, and palladium) against the risk associated with 
the Asia-Pacific equities during the COVID-19 pandemic albeit with a lower hedging effectiveness 
during the pandemic. Overall, including gold ETFs in an Asia-Pacific equity portfolio would 
provide both a valuable portfolio combination that could improve the risk-adjusted performance of 
the market in addition to serving as an effective hedge for equity-related risks.  
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1. Introduction 

In this paper, we investigate whether financial innovations in precious metals can be exploited to 
deliver hedging effectiveness for pandemic-induced risks in the Asia-Pacific market during the 
COVID-19 pandemic. We seek protection against the pandemic-induced uncertainty in financial 
innovations captured as exchange traded funds in precious metals in line with similar evidences on 
financial innovations in commodities to hedge market risks (Sukcharoen et al., 2015; Arunanondchai 
et al., 2019; Latunde et al., 2020), however, we differ from these studies as our analyses also 
accommodate the COVID-19 effects by partitioning our data sample into the pre-COVID-19 and 
COVID-19 samples. We rely on the Exchange traded funds (ETFs hereafter) as our choice of financial 
innovations since they constitute innovative investment funds that allow for cost-effective hedging 
benefits through passive investments in baskets of assets rather than trading in the actual indexes 
containing the physical assets (Marszk and Lechman, 2018; Naeem et al., 2020; Ozdurak and 
Ulusoy, 2020; Sakarya and Ekinci, 2020). In addition to being cost-effective alternatives to trading 
in physical assets, these investment options track well the performances of the underlying assets 
composed in the ETF indexes with negligible tracking errors (extensive discussions on the nature, 
origin and features of ETFs as financial innovations can be found in Gao (2001), Haslem (2003), 
Hehn (2005), Harper et al. (2006), Ferri (2009), Tari (2010), Chelley-Steeley and Park (2011), 
Charupat and Miu (2013), Lechman and Marszk (2015), and Dannhauser (2017), among others). 

We attempt two contributions to the growing literature on pandemic-financial markets nexus 
bothering on the choice of proxy for financial innovation and Asia-Pacific financial markets. The first 
contribution seeks to explore financial innovations in precious metals for risk hedging purposes 
particularly during the COVID-19 pandemic. This effort allows us to contribute to two sub-literature: 
one, those that limit the search for alternative instruments to mutual funds, cryptocurrency, Islamic 
bonds, etc. (Balcilar et al., 2016; Reboredo and Naifar, 2017; Maghyereh et al., 2018; Selmi et al., 2018; 
Olson et al., 2019; Shahzad et al., 2019; Okorie and Lin, 2020; Urom et al., 2020) and two, those that 
restrict the hedging role to physical precious metals (Beckmann et al., 2018; Junttila et al., 2018; Salisu 
et al., 2019; Huynh, 2020) both of which do not consider the COVID-19 effects.1 Thus, we consider 
the hedging potential of an array of precious metals as alternative options to equities that seem to more 
vulnerable to the current pandemic (Baker et al., 2020; Salisu and Vo, 2020; Salisu et al., 2020; 
OECD, 2020; Li et al., 2020; Salisu and Sikiru, 2020; Sharma, 2020). We prefer financial 
innovations in precious metals because they offer flexible and cost-effective means to invest in 
precious metals (which are themselves established safe assets) without concerns about storage costs 
(Kraft, 2012; Leung and Ward, 2015; Kaur and Singh, 2020). We also build on the existing evidences 
from Lau et al. (2017) and Cheng et al. (2018) that financial innovations in the gold market can replace 
physical gold to hedge oil and currency market risks. Going forward, we probe whether same can be 

 
1 Several evidences exist on the adverse impacts of the pandemic on financial markets: stock markets (Baker et al., 2020; 

Salisu and Vo, 2020; Salisu et al., 2020; OECD, 2020; Li et al., 2020; Salisu and Sikiru, 2020; Sharma, 2020; Salisu et al., 2021), 

oil market (Iyke, 2020a; Narayan, 2020a; Devpura and Narayan, 2020; Qin et al., 2020; Salisu and Adediran, 2020; Salisu 

and Obiora, 2021), foreign exchange market (Iyke, 2020b; Narayan, 2020b and c; Narayan et al., 2020), and 

cryptocurrencies (Conlon and McGee, 2020; Corbet et al., 2020; Salisu and Ogbonna, 2021).  
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shown for precious metals in general including gold, silver, platinum and palladium against 
pandemic-induced risks. 

On the second contribution, our choice of Asia-Pacific financial markets is hinged on a number 
of justifications. One, the region is labelled as the region of the current pandemic and therefore inherent 
fear seems to have accentuated the economic consequences of the COVID-19 pandemic in the region 
(Salisu and Akanni, 2020; Salisu and Vo, 2020). For instance, during the early days of the pandemic, 
Salisu and Vo (2020) report contractions in the stock markets of Australia, South Korea, Hong Kong 
and China similar to occurrences in the United States, a major worst-hit country by the pandemic. Two, 
the Asia Pacific countries are highly connected through trade and financial flows, hence, the pandemic 
shocks are expected to reverberate through the region, thus make hedging against such uncertainties 
even more desirable. Three, evidences on past crises show that spillovers have deepened interactions 
among the Asia-Pacific stock markets (Kim, 2005 for evidence on the 1997 Asian crisis and Liu, 2014; 
Hengchao and Hamid, 2015; Lin, 2015; Chow, 2017; Ahmed and Huo, 2019 for evidences on the 
global financial crisis which further show increasing roles of China, Japan and the US in the region).  

In the empirical analysis, we employ the Multivariate Generalized Autoregressive Conditional 
Heteroscedastic (M-GARCH) framework to examine the hedging effectiveness of financial 
innovations. The choice of this modelling technique is informed by the preliminary tests of the data as 
well as evidence in the extant literature showing its fitness for capturing conditional heteroscedasticity 
and serial correlation in the data (Arouri and Nguyen, 2010; Arouri et al., 2011; Salisu and Mobolaji, 
2013; Salisu and Oloko, 2015; Salisu et al., 2020; Sikiru and Salisu, 2021). The suitability of the 
MGARCH model further lies in accommodating time-variation as well as volatility in the hedging 
analysis relative to competing models such as Vector Autoregressive model and its variants (Lypny 
and Powalla, 1998; Lee et al., 2005; Yang and Lai, 2009).  

The highlights from this study show that investment in financial innovations in gold market 
presents optimal portfolio hedging alternative and provide premium for Asia Pacific investors. 
However, the impact of the financial crisis induced by the COVID-19 pandemic shrinks the hedging 
performance when compared with the period before it. Following this background, we offer some 
preliminary analyses in Section 2 to guide the choice of the model. In Section 3, we render the 
modelling framework and implements same in Section 4 with detailed discussion of findings. We 
conclude the paper in Section 5 with relevant policy implications. 

2. Data description and preliminary analysis  

Our empirical analysis is based on equities for 13 Asia-Pacific countries as well as the region 
aggregate, and 4 prominent precious metals ETFs. The regional aggregate is the iShares Core MSCI 
Pacific ETF which objective is to track the investment composition of the Pacific region large, mid 
and small capitalization equities. In a similar vein, the country specific equities are also selected from 
the MSCI family because of their characteristics of tracking investment results of equity market index 
for each of the countries under consideration. Besides, the funds generally invest at least 90% of assets 
in the securities of the underlying market index and in depositary receipts representing securities in 
the underlying index. The daily ETF series are collected for the periods between May 2015 and 
October 2020 from Yahoo Finance database (www.finance.yahoo.com). To evaluate the impacts of 
the COVID-19 outbreak as discussed in the introduction, the data sample is divided into three sub-
samples, full, before and during the outbreak of COVID-19 pandemic. 
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We render some descriptive statistics, which consist of the mean, maximum, minimum, standard 
deviation, skewness and kurtosis using the equity and commodity ETF return series. The daily returns 
are computed as the natural log of the ratio of two successive prices. The statistics are summarized in 
Table 1. The mean value of returns for the countries reveal positive values only for four of the countries, 
namely, Canada, Japan, South Korea and Taiwan and the rest return with negative average values. 
Bearing the differences in the average values, the distributions of the daily return series appear to have 
similar spread with the standard deviation values with Canada and Indonesia having the lowest and 
highest values respectively. Similarly, they have similar skewness features as all are negatively skewed 
and follow leptokurtic distribution (i.e. kurtosis value > 3). Among the precious metals’ financial 
innovations, all except platinum display positive average returns in the period under investigation. 
Likewise, the trio (of gold, silver and palladium) except platinum are positively skewed. Hence, 
given the distributional differences, we may expect the precious metals ETFs to be negatively 
correlated with the equities ETFs in which case the former may be expected to provide the much 
needed hedging potentials. 

Table 1. Summary statistics for returns. 

Mean Maximum Minimum Std. Dev. Skewness Kurtosis

Equities     

Asia-Pacific 0.0106 7.7375 −10.2400 1.4138 −1.0494 14.3524

Australia −0.0060 9.4624 −16.5154 2.0758 −1.2490 15.1847

Canada 0.0017 12.0724 −10.8922 1.7155 −0.4178 13.7430

China −0.0159 9.0894 −16.2070 2.1210 −1.1409 12.5391

Hong Kong −0.0108 10.3173 −15.6309 1.8244 −1.2918 16.2689

India −0.0068 11.3957 −23.7748 1.9855 −3.0689 38.5313

Indonesia −0.0383 17.4787 −15.1530 2.4162 −0.0507 12.9931

Japan 0.0172 9.2567 −12.5994 1.4913 −1.0686 16.8304

South Korea 0.0224 11.6331 −14.7822 2.1096 −1.0187 12.3750

Malaysia −0.0852 9.4849 −33.5131 2.0190 −6.5472 105.8972

Philippines −0.0516 11.0056 −14.2494 1.9770 −1.2250 15.4561

Singapore −0.0380 11.1393 −11.2970 1.7442 −0.7596 13.8548

Thailand −0.0241 12.4843 −14.1983 1.9453 −1.3106 19.1074

Taiwan 0.0516 10.6735 −13.4176 1.8182 −1.3834 15.7240

Commodities     

Gold 0.0843 14.3416 −6.5206 1.3870 1.7025 21.3950

Silver 0.0729 13.9908 −13.2704 2.2498 0.1210 12.4236

Platinum −0.0137 10.7941 −11.6726 1.9565 −0.0322 8.5674

Palladium 0.1722 28.4089 −15.1885 2.7989 1.2105 19.5042

We probe the foregoing further in the graphical analyses that follow the descriptive statistics. 
Figures 1a to 1d depict the graphs of the co-movements between the returns for precious metals and 
equities ETF for each of the countries in the Asia-Pacific region. The idea behind these graphs is that 
financial innovation in a market (precious metals markets, in the current case) can only hedge risks in 
another market if the returns on traded funds in both markets are negatively correlated (Baur and Lucey, 
2010). The graphs (in Figures 1a to 1d), divided into four segments each for the individual precious 
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metals’ financial innovations, show evidence of a negative relationship between each of the precious 
metals and country’s equities. These negative correlations are more pronounced in the segments for 
financial innovations in gold, silver and palladium, thereby corroborating the previous preliminary 
findings and therefore indicating that financial innovation in platinum may not possess strong hedging 
power to cover the Asia-Pacific stock market risks. 

Next, we conduct formal pre-tests as discussed in the methodology section. The obtained 
estimates from the formal pre-tests are categorized into two and they are both crucial in the 
determination of the appropriate VARMA-GARCH model2 as well as in the estimation of the 
optimal portfolio weights and hedging ratios between each of the considered equities and 
commodities ETFs. The first set of preliminary statistics is conducted to establish the 
appropriateness of the VARMA-GARCH model, and the two tests conducted include the serial 
correlation and autocorrelation tests. On the other hand, the asymmetric effect test and the constant 
conditional correlation tests are conducted to evaluate the presence of asymmetric effect, and the 
choice between constant and dynamic specification of the conditional correlations. The serial 
correlation test is conducted using Ljung-Box Q-statistics, while we employ the ARCH-LM test for 
the conditional heteroscedasticity tests. We evaluate the asymmetric effects using the Engle and Ng 
sign and bias tests while the Engle-Sheppard test is used to evaluate the constant conditional correlation 
(CCC). All the results are summarised in Tables 2 and 3. 

The results of the ARCH-LM tests indicate that the returns exhibit conditional heteroscedasticity 
with the hypothesis of no ARCH effects rejected. This outcome validates the choice of GARCH-based 
models to accommodate the presence of heteroskedasticity in the estimation process for the variables 
of interest. Similarly, the statistical significant estimates for both the correlogram Q-statistic and its 
squared version confirm the presence of serial correlation in all the return series under consideration, 
both at 5 and 10 lag orders. Thus, the consideration of a dynamic model like the VARMA-GARCH 
which accommodates dynamic effects both in the mean and variance equations is justified. Finally, the 
results of the Engle and Ng sign bias tests and Engle-Sheppard tests as summarized in Table 3 confirm 
mixed evidences for both symmetric and asymmetric effects between the equity ETF returns and 
precious metals ETF. For instance, the significant sign and joint bias results for Indonesia in the full 
sample and before COVID periods suggest that the effect of positive and negative shocks in the 
Indonesian equity stock ETF is significantly different confirming that the presence of asymmetry in 
the volatility process. On the other hand, Japan and Korea exhibit only positive bias respectively in the 
full sample and during COVID-19 periods. The results also show mixed evidence of constant and 
dynamic conditional correlations in the full-sample, pre-COVID and COVID-19 periods. Specifically, 
the equities for Australia, China, Hong Kong, Japan, Korea and Taiwan, all exhibit dynamic 
conditional correlations with the Palladium in the COVID-19 sample. This outcome further 
underscores the COVID effect in the behavior of financial markets as espoused in the emerging 
literature examining the connection between the pandemic and financial markets (Salisu et al., 2020; 
Sikiru and Salisu, 2021). 

 
2 The term VARMA-GARCH conventionally implies a multivariate GARCH model specified in the form of Vector (V) 

Autoregressive (AR) Moving Average (MA) form where both the ARCH and GARCH terms respectively mimic the AR 

and MA terms. For relevant applications of this methodology for hedging purpose, see Salisu and Oloko (2015a, b); Salisu 

et al. (2020); Sikiru and Salisu (2021), among others. 
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Table 2. Conditional heteroscedasticity and autocorrelation tests. 

 Full sample Before COVID-19 During COVID-19  
ARCH5 ARCH10 LB5 LB10 LB2

5 LB2
10 ARCH5 ARCH10 LB5 LB10 LB2

5 LB2
10 ARCH5 ARCH10 LB5 LB10 LB2

5 LB2
10 

Region 22.0a 14.2a 7.9a 18.1b 122.8a 176.0a 4.1a 2.6a 3.3 4.9 21.6a 31.6a 8.0a 4.9a 11.7b 18.3b 40.4a 52.0a 

Australia 55.8a 30.2a 9.8b 21.2b 334.7a 424.3a 5.5a 5.4a 9.4c 17.3b 27.3a 56.0a 18.4a 9.5a 10.8b 22.1a 84.4a 101.0a 

Canada 20.5a 12.1a 9.7b 14.3 131.6a 222.4a 1.8 3.4a 0.5 7.3 9.3 40.5a 6.3a 3.3a 11.1b 16.0c 35.3a 50.1a 

China 1.8 1.4 4.3 10.0 10.1c 14.5 2.0c 1.6 0.9 6.5 10.2c 16.5c 0.9 1.1 5.8 7.4 5.6 7.5 

Hong Kong 3.4a 2.5a 4.5 9.1 19.6a 28.7a 5.0a 2.9a 1.5 4.0 23.7a 27.9a 1.6 2.0b 3.3 7.8 9.6c 14.4 

India 1.6 0.9 11.9b 20.8b 9.0 10.8 0.1 0.1 1.9 5.5 0.3 0.4 16.3a 9.5a 8.1c 18.9b 78.0a 104.9a 

Indonesia 20.9a 12.4a 3.6 6.9 156.0a 262.2a 4.5a 4.2a 0.4 8.3 25.2a 53.2a 4.4a 2.6a 3.0 9.2 34.7a 53.8a 

Japan 7.8a 5.7a 5.5 10.4 45.1a 78.0a 2.9b 1.6 5.8 7.4 14.9b 17.5c 6.1a 4.9a 6.5 10.4 33.5a 56.2a 

South Korea 33.3a 17.7a 6.6 16.8c 194.5a 263.8a 1.1 1.1 2.2 7.1 5.7 11.8 11.5a 6.8a 6.0 13.9 61.0a 73.9a 

Malaysia 0.1 0.1 3.7 8.7 0.6 0.6 0.1 0.0 10.3b 18.7b 0.3 0.4 6.2a 3.8a 16.2a 22.3a 38.1a 39.7a 

Philippines 22.3a 13.5a 17.1a 23.0a 127.0a 180.4a 3.3a 1.8c 1.6 6.6 16.9a 18.6b 6.9a 4.4a 11.5b 18.6b 32.1a 43.5a 

Singapore 13.7a 7.1a 7.3 12.7 81.5a 94.1a 4.3a 2.5a 8.9c 16.8c 20.7a 26.3a 13.0a 8.8a 5.5 12.0 58.5a 62.2a 

Thailand 28.1a 17.4a 34.9a 49.5a 187.6a 273.1a 0.8 0.8 8.3c 18.3b 3.8 8.6 5.8a 3.8a 15.3a 19.9b 38.0a 51.3a 

Taiwan 4.4a 3.1a 7.7c 15.1c 27.1a 39.5a 4.4a 2.6a 4.7 15.1c 20.6a 26.8a 5.3a 4.2a 10.8b 15.9c 29.9a 36.6a 

Commodities    

Gold 13.1a 6.6a 3.7 6.5 62.4a 72.6a 11.8a 5.9a 5.9 10.3 562a 64.0a 3.9a 2.6a 8.0c 10.8 13.8b 19.7b 

Silver 10.1a 5.9a 3.7 5.9 54.0a 79.3a 13.5a 7.3a 2.3 6.8 57.8a 76.2a 0.6 0.6 5.4 11.9 3.2 6.2 

Platinum 6.4a 3.2a 6.0 6.4 35.4a 37.4a 7.0a 3.5a 3.0 5.2 33.9a 34.2a 0.5 0.3 7.6 9.4 3.3 3.7 

Palladium 2.9b 4.5a 13.9a 20.5b 16.1a 53.1a 0.8 1.5 10.3b 13.8 4.2 15.0 0.3 0.6 9.3c 13.1 1.8 8.1 
Note: ARCH5 and ARCH10 of conditional heteroscedasticity indicate the ARCH LM tests at 5 and 10 lags respectively.  The LB and LB2 of autocorrelations follow the Ljung-Box tests 

conducted at 5 and 10 lags. The null hypothesis for the ARCH LM test is that the series has no ARCH effects (that is, it is not volatile) while LB test for null hypothesis is that the series 

is not serially correlated. The superscripts a, b and c indicate statistical significance respectively at 1%, 5% and 10% levels. 
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Table 3. Sign bias and asymmetry tests. 

Period Tests Region AUS CAN CHN HNK IND IDN JPN KOR MLY PHI SGP THA TWN GLD SLV PLT PLD 

Full 

sample 

Sign Bias 0.01 1.26 0.31 0.15 0.51 0.27 2.46b 1.12 0.66 0.59 0.50 0.25 1.60 1.14 1.61 0.20 2.29b 1.11 

Negative Bias 0.36 0.50 0.43 0.20 0.64 0.13 0.90 0.35 0.29 0.93 0.34 0.48 0.49 0.52 0.89 0.25 0.63 0.08 

Positive Bias 1.31 0.41 1.47 1.02 0.91 0.42 0.38 1.73c 1.45 0.75 0.45 1.64 1.46 0.88 0.64 0.10 1.55 0.88 

Joint Bias 2.38 3.45 5.95 1.48 1.35 0.24 10.56b 3.14 2.31 1.49 0.34 3.15 3.11 4.78 5.62 0.07 5.78 1.55 

Engle-

Shephard

GLD 0.45 0.01 0.06 0.01 0.01 0.06 0.24 0.18 0.06 0.49 2.11 0.01 0.23 0.26  

SLV 1.84 0.49 0.35 1.09 2.11 0.57 0.07 0.61 1.10 0.87 0.01 0.20 0.45 1.74  

PLT 0.04 0.00 0.27 0.16 0.14 0.91 0.08 0.01 0.04 0.30 0.23 0.11 0.07 0.08  

PLD 0.37 6.56b 0.63 0.73 1.98 2.37 3.97 1.13 4.41 0.09 1.14 4.61c 2.06 4.52  

Before 

COVID-

19 

Sign Bias 0.17 1.09 0.38 0.33 0.32 0.37 1.44 1.03 0.22 0.84 0.05 0.01 1.64 1.69c 1.07 0.91 1.92c 0.01 

Negative Bias 0.33 0.46 0.40 0.44 1.14 0.18 0.24 0.09 0.02 0.98 0.70 0.35 0.60 0.63 0.85 0.79 0.36 0.66 

Positive Bias 1.12 0.24 0.93 1.60 0.91 0.59 0.47 1.60 0.81 0.73 0.28 1.44 1.47 0.45 1.02 0.74 1.20 0.74 

Joint Bias 1.50 2.25 3.50 3.71 2.95 0.42 6.64c 2.61 1.48 1.50 1.11 2.71 3.23 5.88 4.44 2.77 4.27 0.99 

Engle-

Shephard

GLD 1.30 0.13 0.12 0.00 0.36 0.92 0.74 0.00 0.57 1.09 0.03 0.02 0.13  

SLV 0.71 0.24 0.06 0.51 0.70 0.90 0.02 0.37 0.20 0.34 0.19 0.00 0.37 0.65  

PLT 0.02 0.46 0.19 0.00 0.18 0.00 0.00 0.01 0.13 0.13 0.44 0.23 0.12  

PLD 0.25 1.22 0.67 0.66 0.38 0.82 0.01 0.42 0.05 0.11 0.86 0.69 0.52  

During 

COVID-

19 

Sign Bias 0.81 0.38 0.41 0.02 0.69 0.54 0.24 0.79 1.37 0.04 1.00 0.67 0.43 1.41 0.81 1.08 1.43 2.22** 

Negative Bias 1.68 0.33 0.25 0.48 0.32 0.44 0.72 0.17 0.34 0.53 0.42 0.36 0.23 0.13 1.68c 0.54 0.60 1.13 

Positive Bias 0.66 0.77 1.38 0.20 0.62 1.70c 0.94 0.33 1.67c 0.21 0.34 0.97 0.52 1.58 0.66 0.30 1.38 0.90 

Joint Bias 4.04 1.69 3.99 0.32 0.90 3.09 1.69 2.47 3.10 0.51 2.18 1.20 0.42 2.84 4.04 1.89 2.52 4.93 

Engle-

Shephard

GLD 1.12 0.42 0.08 0.22 0.99 0.11 0.22 0.65 1.76 0.00 4.87c 0.18 2.35 1.16  

SLV 3.21 7.00b 3.75 0.87 1.52 0.65 0.56 3.48 2.50 2.07 0.50 1.31 0.04 5.44c 

 

PLT 0.44 0.54 0.02 0.66 1.04 0.30 0.03 0.65 0.26 0.46 0.17 0.31 0.00 0.85

 

PLD 3.25 5.10c 0.01 4.69c 7.86b 2.06 3.48 5.06c 8.31b 0.27 1.43 3.53 1.97 8.10b 

 

Note: ES test is the Engle-Sheppard CCC 𝜒  test. The superscripts a, b and c respectively indicate statistical significance for 1%, 5% and 10% levels; Region denotes the Asia-Pacific Region Equity; AUS 

is an acronym for Australia; CAN for Canada; CHN: China, HNK: Hong Kong; IND: India; IDN: Indonesia; JPN: Japan; KOR: South Korea; MLY: Malaysia; PHI: Philippines; SGP: Singapore, THA: 

Thailand; and TWN: Taiwan. The precious metals ETFs are abbreviated as GLD, SLV, PLT and PLD, respectively denoting Gold, Silver, Platinum and Palladium. 
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(a) 

Figure 1. Co-movements between precious metals ETFs and Asia-Pacific equities ETFs returns: (a) Gold, (b) Silver, (c) Platinum, and (d) Palladium. 

Note: The figures here presented are divided into four segments (a to d) each for the four precious metals ETF plotted against the overall Asia-Pacific and country specific equity stock ETFs. 
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(b) 

Figure 1. Continued. 
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(c) 

Figure 1. Continued. 
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(d) 

Figure 1. Continued. 
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3. The model 

Following the formal preliminary tests discussed in the preceding section, this study employs the 
GARCH-based VARMA model proposed by Ling and McAleer (2003). Additionally, we favour this 
methodology owing to its ability to capture interdependencies among financial markets with or without 
asymmetric shock effects (Salisu and Mobolaji, 2013; Salisu and Oloko, 2015; Al-Maadid et al., 2016; 
Salisu et al., 2020; Sikiru and Salisu, 2021).3 Based on the outcome of the sign bias and Engle-Shephard 
tests, we formulate a VARMA-GARCH model that reflects the same as follows: 

𝑟 𝜑 𝜙 𝑟 𝜃 𝑟 𝜀                                            (1) 

𝑟 𝜑 𝜙 𝑟 𝜃 𝑟 𝜀                                           (2) 

where 𝑟  is for the returns on stocks (𝑠𝑡𝑘 ); 𝑟  denotes the returns on each of the financial 
innovations (𝑓𝑖𝑛) related to precious metals; 𝜑  and 𝜑  are constant terms; 𝜙 and 𝜙  are 
coefficients of the lagged terms of own-returns; 𝜃 and 𝜃  are coefficients of lagged terms of 
returns measuring cross-return spillovers between the two financial assets; 𝜀 and 𝜀  are 
independently and identically distributed errors while the superscripts define the asset classes. The 
superscripts 1 and 2 denote the parameters for stock returns and financial innovation returns, 
respectively. The conditional variance equations which provide the estimates of the volatility and 
shock spillover effects between the two asset classes are specified in Equations (3) and (4) as: 4 

ℎ  𝑐 𝛼 𝜀 𝛼 𝜀 𝛽 ℎ 𝛽 ℎ 𝛾 𝜀 𝐼          (3) 

ℎ  𝑐 𝛼 𝜀 𝛼 𝜀 𝛽 ℎ 𝛽 ℎ 𝛾 𝜀 𝐼         (4) 

where ℎ  is the conditional variance while 𝜀  is a measure of shock. Therefore, the conditional 
variance equations show that conditional variance for each sector is dependent on its immediate past 
values and innovations as well as past values of conditional variance and innovations from the other 
sector. The conditional covariance equation which is assumed to follow the constant conditional 
correlations is expressed as: 

 

SF SF stk fin
t t th h h                                                        (5) 

where SF  is the constant conditional correlations between equity and financial innovations in precious 

metals while SF  distinctly denotes Stock returns (S) and financial innovations (F).  

 
3 A similar methodology was recently employed by Salisu et al. (2020) and Sikiru and Salisu (2021) to analyze possible 

hedging strategies during COVID-19 pandemic. Our study further adds to the emerging literature on the possible mitigation 

strategies against the risks associated with the current pandemic by considering ETFs as alternative options.   
4 The specifications in Equations (3) and (4) follow the asymmetric version. The symmetric version of the model excludes 

the own asymmetric effects as part of the independent variables in both equations.  
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In line with the objective of this paper, the estimated coefficients obtained from the  
VARMA-GARCH model are employed to evaluate the optimal weights and hedging ratios between Asia 
Pacific Equities and Precious metals financial innovations. The optimal portfolio weights (OPW) 
establish the proportion of investments in both categories of financial innovations be included in a 
portfolio to ensure optimality. Significant volatility spillovers between two investment assets in a 
portfolio may indicate that investments in the two assets are volatile and susceptible to risk and 
uncertainty. Hence, investors engage in hedging to mitigate such associated risks through investment 
in futures contract without jeopardising expected future returns. The expected returns are assumed to 
be zero to avoid forecasting problems, thus, making the problem similar to estimating risk-minimizing 
portfolio weights (Kroner and Ng, 1998, Shrydeh et al., 2019). Following the approach proposed in 
Kroner and Ng (1998) and Arouri et al. (2011), we construct the optimal portfolio weight of holding 
the two assets using the conditional variance and covariances obtained in Equations (1) and (2) as: 

𝜛 ,                                                             (6) 

and 

𝜛 ,

0, if 𝜛 , 0
𝜛 , , if 0 <𝜛 , 1

1, if 𝜛 , 1
                                                     (7) 

where 𝜛 ,  denotes the weight of a given precious metal ETF in a one-dollar equity/precious metal 
ETF investment portfolio at time 𝑡. On the other hand, the proportion assigned to equity assets is 
calculated as 1 𝜛 ,  while ℎ  is the conditional covariance at time 𝑡. The optimal hedge ratios 
(OHR) (denoted as 𝛼 , ) between the and equity and ETF returns is defined as:  

𝛼 ,                                                                     (8) 

4. Discussion of results 

As mentioned in the introduction, this paper aims to evaluate the hedging effectiveness of 
financial innovations in precious metals market (i.e. the market for investment in exchange traded 
funds for gold, silver, platinum and palladium) against the risk associated with the Asia-Pacific 
financial markets during the COVID-19 pandemic. Therefore, we mainly discuss the results of the 
optimal portfolio weights (OPW) and optimal hedge ratios (OHR) in order to assess the hedging 
relationship between the two asset classes while the results of the VARMA-GARCH model used in 
calculating the OPW and OHR are available upon request. Tables 4 and 5 respectively summarize the 
results for OPW and OHR.  

The outbreak of the COVID-19 pandemic reveals the robustness and resilience of the ETFs as 
they continue to provide investors with alternative portfolios and diversification buffers to absorb the 
investment risks associated with the highly volatile global investment space brought in by the pandemic 
impact (Chelley-Steeley and Park, 2011; Charupat and Miu, 2013; Lechman and Marszk, 2015; 
Dannhauser, 2017; Marszk and Lechman, 2018; Jin et al., 2019; Naeem et al., 2020; Ozdurak and Ulusoy, 
2020; Sakarya and Ekinci, 2020). However, the financial crisis provoked by the COVID-19 pandemic has 
highlighted that not all the financial innovations perform at the same level of optimality, particularly given 
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the huge divergence in the performance for different emerging markets and various financial market under 
discussion; be it crude oil, foreign exchange, stocks, bonds or commodity market (Sukcharoen et al., 2015; 
Lau et al., 2017; Cheng et al., 2018; Arunanondchai et al., 2019). 

Regardless of the data sample, the estimated optimal portfolio weights show positive portfolio weight 
of each of the precious metals’ financial innovations in a portfolio combination with the Asia-Pacific 
equities. Using the data sample during COVID-19, the estimated results show that financial innovations 
in gold, silver, platinum and palladium respectively have OPW of 0.511, 0.408, 0.458 and 0.426, 
respectively. The OPW estimate indicates, for instance, that the proportion of financial innovation in 
gold to be held in a fund portfolio combination that combines gold and Asia Pacific equity is about 
51%. Like the COVID-19 sample, the results for the full sample and the pre-COVID-19 sample also 
show that financial innovation in gold maintains an outperformance over the three other precious 
metals considered, including silver, platinum and palladium. This evidence aligns with the recent 
studies examining the hedging prowess of gold against risk associated with the travel and tourism 
sector (Sikiru and Salisu, 2021) and crude oil market (Salisu et al., 2020) during the COVID-19 
pandemic. The results suggest that irrespective of the post-crisis volatilities, having gold ETF in 
equities provides a portfolio option that provides more percentage of optimality than either silver, 
platinum, or palladium. The OPW results also show that the silver outperforms platinum, while 
platinum performs better than palladium. The results are true for the three data samples-full, pre-COVID 
and COVID sample periods.  

Conversely, the results of the OHRs are negative for gold across the three sub-samples, but 
otherwise for silver, platinum, and palladium. Following Baur and Lucey (2010), when there is a 
negative correlation between two assets within a given portfolio, which could also be represented with 
the hedge ratios, it provides an indication of hedging. By implication, these results suggest that 
financial innovation in gold provides effective and suitable hedge for Asia-Pacific equities. However, 
the absolute values of the OHR show declines during the COVID-19 period compared to the estimates 
for the pre-COVID sample. This implies that the hedging effectiveness of gold for equities declines 
during the COVID-19 period for the Asia-Pacific region and all the countries considered. Similar 
diminishing effectiveness of gold as a hedging tool during crisis is also found by Kumar (2014) 
and Shrydeh et al. (2019).  

In passing, we appraise the findings on the basis of the contributions of the study argued in the 
introductory section. First, the choice of the Asia-Pacific markets explored for the pandemic risks 
appears to be supported by the findings obtained from the OHR of the countries. The findings show 
identical results across the competing hedging securities and the data samples; full, pre-COVID and 
COVID-19 samples. Our results appear to also indicate that pandemic-induced financial crisis cut 
across all the Asia-Pacific markets as also witnessed during the previous Asian crisis and the global 
financial crisis (Kim, 2005; Liu, 2014; Hengchao and Hamid, 2015; Lin, 2015; Chow, 2017; Ahmed 
and Huo, 2019). Additionally, although we are unable to show that financial innovations in precious 
metals (as a whole) possess hedging effectiveness to shield investors in the stock markets under 
consideration, we however confirm the ability to provide investment alternative for financial 
innovation in gold as previously found for physical gold (Beckmann et al., 2018; Salisu et al., 2019; 
Huynh, 2020). Consequently, we establish that the ability of financial innovations in precious metals 
to hedge various market risks may well be limited to gold as also obtained by Lau et al. (2017) and 
Cheng et al. (2018) against oil market and currency market risks. 
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Table 4. Optimal portfolio weights. 

 Full sample Before COVID-19 During COVID-19 

 Gold Silver Platinum Palladium Gold Silver Platinum Palladium Gold Silver Platinum Palladium 

Pacific Region 0.590 0.476 0.529 0.462 0.591 0.463 0.525 0.493 0.511 0.403 0.458 0.426 

Australia 0.591 0.575 0.613 0.275 0.593 0.461 0.613 0.328 0.547 0.530 0.489 0.543 

Canada 0.505 0.671 0.522 0.357 0.517 0.484 0.569 0.451 0.526 0.511 0.518 0.524 

China 0.471 0.374 0.519 0.550 0.527 0.528 0.525 0.326 0.547 0.469 0.525 0.650 

Hong Kong 0.490 0.464 0.505 0.378 0.512 0.443 0.569 0.389 0.539 0.491 0.517 0.645 

India 0.460 0.452 0.672 0.439 0.485 0.334 0.517 0.451 0.026 0.130  

Indonesia 0.454 0.472 0.419 0.282 0.481 0.421 0.621 0.261 0.532 0.521 0.522 0.637 

Japan 0.503 0.469 0.498 0.470 0.497 0.447 0.500 0.438 0.510 0.481 0.506 0.484 

South Korea 0.496 0.079 0.443 0.371 0.513 0.384 0.502 0.392 0.558 0.507 0.524 0.511 

Malaysia 0.492 0.470 0.499 0.502 0.493 0.507 0.496 0.515 0.512 0.482 0.430 0.505 

Philippines 0.498 0.295 0.506 0.464 0.511 0.514 0.528 0.528 0.530 0.493 0.519 0.591 

Singapore 0.471 0.598 0.430 0.341 0.505 0.476 0.527 0.491 0.555 0.492 0.516 0.483 

Thailand 0.519 0.504 0.512 0.496 0.518 0.486 0.528 0.456 0.543 0.524 0.505 0.518 

Taiwan 0.475 0.479 0.471 0.431 0.497 0.511 0.522 0.534 0.553 0.506 0.492 0.654 
Note: The table reports average optimal portfolio weights (OPW) in an equity and precious metals ETFs investment portfolio. 
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Table 5. Optimal hedge ratios. 

 Full sample Before COVID-19 During COVID-19 

 Gold Silver Platinum Palladium Gold Silver Platinum Palladium Gold Silver Platinum Palladium 

Pacific Region −0.094 0.101 0.165 0.240 −0.106 0.105 0.168 0.227 −0.031 0.114 0.205 0.189 

Australia −0.078 0.088 0.117 0.326 −0.079 0.108 0.112 0.290 −0.044 0.150 0.151 0.195 

Canada −0.060 0.110 0.178 0.277 −0.065 0.136 0.148 0.232 −0.038 0.149 0.160 0.188 

China −0.105 0.118 0.142 0.226 −0.086 0.076 0.145 0.302 −0.020 0.135 0.173 0.194 

Hong Kong −0.085 0.118 0.156 0.308 −0.059 0.108 0.135 0.296 0.016 0.163 0.175 0.191 

India −0.076 0.088 0.107 0.226 −0.065 0.111 0.113 0.223 −0.210 0.250 0.074 0.218 

Indonesia 0.043 0.192 0.287 0.320 0.023 0.222 0.189 0.327 0.037 0.193 0.239 0.150 

Japan −0.128 0.031 0.117 0.195 −0.127 0.027 0.089 0.203 −0.032 0.094 0.154 0.215 

South Korea −0.093 0.352 0.171 0.269 −0.093 0.163 0.158 0.257 −0.037 0.169 0.149 0.205 

Malaysia −0.043 0.120 0.169 0.161 −0.059 0.040 0.158 0.163 0.001 0.147 0.208 0.135 

Philippines −0.012 0.214 0.196 0.246 −0.011 0.128 0.149 0.221 0.055 0.217 0.196 0.188 

Singapore −0.092 0.080 0.203 0.351 −0.062 0.058 0.114 0.267 −0.052 0.099 0.151 0.243 

Thailand 0.029 0.211 0.256 0.261 0.074 0.188 0.221 0.303 0.043 0.192 0.280 0.245 

Taiwan −0.072 0.124 0.167 0.223 −0.099 0.068 0.085 0.207 −0.010 0.171 0.206 0.152 
Note: The table reports average optimal hedge ratios (OHR) in an equity and precious metals ETFs investment portfolio.  
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5. Conclusions 

In this study, we assess whether financial innovations in precious metals i.e. funds containing 
passive investment in precious metals (contrary to direct investment in the indexes containing physical 
precious metals) can provide good hedges against risks associated with the Asia-Pacific equities, 
before and during the unprecedented global pandemic (COVID-19). We motivate the study for the 
economic consequences of the pandemic in the Asia-Pacific stock markets given past incidences of 
financial crises (for example, the 1997 Asian crisis and the 2007/2008 global financial crisis) that have 
resonated shock spillovers across the region in the past. We also justify the role of financial innovations 
in precious metals for hedging effectiveness given the flexibility of the alternative investment funds to 
serve as diversified investment portfolio which could be traded as a single stock and also has the 
advantage of eliminating the need for investors to physically hold commodities (i.e. precious metals) 
and worry about storage concerns.  

We collect daily prices of four prominent precious metals ETFs (as the proxy for financial 
innovations in the precious metals) including gold, silver, platinum and palladium alongside equity 
prices of the Asia-Pacific region as well as 13 country-specific equity prices. We compute the optimal 
portfolio weights and optimal edge ratios based on the estimates of conditional variance and covariance 
obtained from the VARMA-GARCH model which is suitable for tracing spillover transmissions 
between or among financial markets. While the results vary for the considered precious metals, the 
overarching evidence suggests that combining gold ETFs in an Asia-Pacific equity portfolio would 
provide both a valuable portfolio combination that could improve the risk-adjusted performance and 
provide premium for investors in addition to serving as an effective hedge for equity-related risks. 
Similar optimal portfolio performance is established for the three other precious metals considered, 
silver, platinum, and palladium. However, each of the precious metals financial innovations 
outperforms the others as listed, respectively.  

In all, we arrive at three major conclusions. One, we demonstrate that the best outcome in terms 
of the ability of precious metals’ financial innovations to hedge financial market risks can be realized 
using the financial innovation in gold as previously established for physical gold in the extant literature. 
In other words, the use of financial innovations in silver, platinum, and palladium as hedges for risks 
associated with Asia Pacific equities is less desirable compared to gold. Two, the hedging effectiveness 
of gold as well as other precious metals suffers a decline during the COVID-19 pandemic. This 
contrasts with the full sample period and the period before the pandemic. An extension of this study 
that accommodates more emerging and developed stock markets in other regions including the OECD 
countries would offer a broader perspective for meaningful generalizations. 
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