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ABSTRACT

Commodities are defined as goods that are traded. Thousands of different items are sold on international markets, but strategically important commodities 
such as gold, silver, and oil are used far more frequently in the real estate industry and financial markets. Oil and these metals are employed in 
numerous industrial applications throughout the economy, but they also draw substantial investment. The purpose of this study is to investigate the 
causal connections between the prices of gold and silver, two precious metals, and oil and natural gas, the two most often used energy sources. This 
was accomplished by comparing the weekly prices of Brent Petroleum (BRENT), Crude Oil (WTI), Natural Gas (NG), and the weekly data of Gold 
and Silver during and before the SARS-CoV2 epidemic. The study employed the Distributed Delayed Autoregressive Bound Test (ARDL) approach 
to examine the relationship between the prices of energy (natural gas, Brent oil, and crude oil) and precious metals (silver and gold). The ARDL test 
showed that the prices of WTI, Brent, and NG had a big effect on the prices of silver and gold during and before the SARS-COV2 pandemic.
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1. INTRODUCTION

The global markets are home to a wide range of goods, but 
the real sector and the financial markets employ strategically 
significant commodities like gold, silver, and oil considerably 
more frequently. Even though many commodities, particularly 
metals and oil, are used in a variety of industrial applications 
throughout the economy, investors’ interest in these commodities 
has grown over time. In this regard, investors, international 
financial institutions, and policymakers all keep a careful eye on 
the ups and downs in commodity prices (Sertkaya, 2022 p. 88).

The COVID-19 pandemic is an infectious illness that first surfaced 
in Wuhan, China, in December 2019. It affects the respiratory 
system (SARS-CoV-2). On March 11, 2020, the World Health 
Organization (WHO) designated COVID-19 as a pandemic. 
According to data released by the WHO, the pandemic has resulted 

in more than 240 million illnesses and 4.9 million fatalities as 
of October 1, 2021. Over 6.5 billion doses of vaccination have 
been given out since the pandemic’s start. Regionally, there were 
6.5 million cases in the Western Pacific and Africa, 83.5 million 
cases in the Western Pacific and the Americas, 65 million cases 
in Europe, 41 million cases in South-East Asia, and 14.5 million 
cases in the Eastern Mediterranean. In Turkey, 5.6 million 
instances were found (World Health Organization, 2021). IMF 
estimates that aid measures will cost $3.3 trillion and subsidies 
$4.5 trillion to support economic growth. Additionally, the IMF 
forecasts that global government borrowing will rise from 3.7% 
of GDP in 2019 to 9.9% of GDP in 2020. According to the IMF, 
the ratio of the monetary balance to GDP will rise from 3.0% in 
2019 to 10.7% in 2020 for developing nations and from 4.8% in 
2019 to 9.1% in 2021 for advanced economies. The International 
Monetary Fund (IMF) has pledged 50 billion dollars in assistance 
for low-income nations and 10 billion dollars in quick emergency 
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finance to address the global crisis (International Monetary Fund, 
2020). The health problem develops into an economic disaster for 
two key reasons. The first is a decline in output and an increase in 
unemployment brought on by regulations and policies that restrict 
businesses’ ability to operate because of social distance. The 
second is the stoppage of activity by traders and investors owing 
to the pandemic’s spread and the uncertainty surrounding when it 
will cease. The pandemic has created a serious risk of a worldwide 
economic crisis in addition to a global health disaster. Due to the 
severe quarantine measures that several nations have implemented 
in an effort to battle the undetectable disease, economic activity 
has abruptly stopped. Global economic activity was slowed down 
at the outset of the epidemic by restrictions on international travel 
and later by its entire suspension.

Although the coronavirus epidemic’s full impact is not yet 
understood, it is clear that it has a big impact on business 
operations. More than 100 nations across the world will have 
implemented partial or total lockdowns by the end of March 2020. 
Globally organised cultural and supporting activities have been 
put on hold. Countries have implemented emergency measures 
to manage the illness at the national level, including social 
isolation, curfews, testing and quarantining of suspected patients, 
investments in the treatment of proven cases, and testing and 
quarantining of suspected cases. However, these actions raised the 
level of economic anxiety. In addition to these worries, the central 
banks and finance ministries of several nations have launched 
assistance and incentive programmes to mitigate the economic 
harm (Ashraf, 2020 p. 2).

The goal of the study is to ascertain how the coronavirus, which 
creates extensive, major, and worldwide economic shock waves, 
affects gold and silver, which are viewed as safe havens in the 
financial markets due to their detrimental impacts on national 
economies, societies, and politics. The ARDL bounds test and 
natural logarithms will be used to analyse weekly Brent Petroleum, 
Crude Oil (US Texas oil), Natural Gas (NG), and Gold and Silver 
prices in the SARS-COV2 timeframe and prior.

2. LITERATURE REVIEW

It was found that the outbreak had a particularly large impact on 
the manufacturing of metal items and machinery. The industries 
that provide for necessary necessities and the real estate industry 
have been found to be the least impacted, notwithstanding the 
economy’s stagnation.

Hammoudeh et al. (2009) compared four important commodity 
prices. As a result, the researchers used the ARDL limits test 
technique for the US economy inside the daily data for the 
years 1990-2006 to analyse the link between financial data 
and commodities, including oil, gold, silver, and copper. The 
research’s conclusions indicate that interest rates have an impact 
on commodity prices and currency rates.

Şentürk et al. (2013) examined how the US dollar fluctuated in 
relation to gold and oil prices between 1989:01 and 2013:12. 
Their findings reveal that a standard error shock in the US dollar 

affects gold and oil prices negatively, whereas a standard error 
shock in gold and oil affects the US dollar positively and each 
other negatively.

On the other hand, in their analysis covering the years 1990-2010, 
Jubinski and Lipton (2013) looked at the impact of volatility on the 
returns of gold, silver, and oil futures. The authors provide good 
proof that volatility affects the returns of all three commodities 
futures. So, it was decided that diversifying investors’ portfolios 
would make volatility more important and that gold and silver 
would make the VIX index go up and oil prices go down.

The direct and indirect impacts of oil prices on gold prices were 
studied by Yaprakli and Kaplan (2018). As a result, over the 
time period 1986:01–2017:01, there has been a negative (direct) 
substitution connection between Brent oil prices and gold prices.

Göçer et al. (2019) used time series analysis to examine the 
impact of the prices of gold, silver, oil, dollars, and natural gas on 
international trade for Turkey between 1997 and 2018. According 
to the study’s findings, there is a cointegration relationship between 
imports and dollars but no long-term relationship in other series. 
It has also been found that exports interact with commodities like 
gold, silver, and oil over the long term but not with the dollar or 
natural gas, and their effects on exports are irreversible.

Çevik et al. (2020) investigated the long-term cointegration 
relationship between the total number of COVID-19 cases and the 
ounce prices of Brent oil and gold.The overall number of instances 
and the prices of oil and gold have been shown to be double- and 
triple-cointegrated, according to the research’s findings.

Sari and Kartal (2020) used the ARDL Boundary Test to assess 
the influence of COVID-19 scenarios on gold, oil, and the VIX 
Index. Similar relationships were found between instances, gold 
prices, and the VIX Index. The number of instances and oil prices 
had no link.

Tuncel et al. (2021) examined, using Toda-Yamamoto causality 
analysis, the link between the VIX index and precious metals like 
gold, silver, platinum, and palladium. A direct association between 
the VIX index and gold, palladium, and platinum was identified 
in the analysis utilising daily data for the time period between 
10.01.2014 and 02.01.2020; however, no causal relationship was 
discovered for the silver variable. On the other hand, no causal 
link between the precious metals examined for the investigation 
and the VIX index has been found.

Kuloğlu (2021) used oil prices, worldwide daily confirmed 
COVID-19 instances, and US dollar index variables for the 
Johansen cointegration test. According to the analysis, the 
pandemic had a modestly negative influence on oil prices during 
vaccination compared to shock.

The VIX index is the dependent variable in the Sertkaya (2022) 
research, which used weekly data from 2015:01 to 2022:02. The 
ARDL bounds test technique was used to assess the short- and 
long-term connection between the variables that were included 
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in the investigation. The findings showed that, over the long run, 
there is a cointegration connection between crucial commodity 
variables and the VIX index.

The impacts of the oil price, gold price, and VIX index volatility 
on the Turkish BIST 100 index during the COVID-19 pandemic 
era were investigated in the Tuna (2022) research. The Toda-
Yamomoto causality test revealed that there was no connection 
between the price of oil, gold, the VIX index, and the BIST100 
index. However, the influence of the oil price, gold price, and 
VIX index on the BIST 100 index declines quickly, and it has 
been proven that the BIST 100 is announced independently in all 
periods based on the findings of the stimulus-response functions 
and variance decomposition analysis.

Kubar and Toprak (2022) used daily data from 02.01.2020 
to 03.12.2021 to compare Bitcoin, Ethereum, Binance Coin, 
Litecoin, Chainlink, Bitcoin Cash, and Ounces of Gold, Platinum, 
Silver, Crude Oil, and Brent Petroleum. According to Johansen 
cointegration and Granger causality analyses, commodities and 
cryptocurrencies move together in the long run. Granger causality 
study found no short-term association between commodities and 
cryptocurrency.

Alibabalu and Sarkhanov (2023) analysed the geopolitics and geo-
economy of imported gas resources in the Eastern Mediterranean 
and Turkey’s perspective.

Muradzada’s (2022) research focused on the oil and gas industries 
in Russia. He said that global oil prices affect Russia’s core 
economic metrics and that the country still has the Dutch illness.

3. THE RELATIONSHIP BETWEEN 
ENERGY, GOLD AND SILVER

3.1. The Relationship between Oil and Gold
The first relationship between gold and oil is that producers in the 
Middle East sell oil for gold. In 1933, Saudi Arabia announced 
that it would sell oil only in exchange for gold. Today, gold and 
oil are traded in US dollars. Both gold and oil are important 
instruments in financial markets. They are also powerful enough 
to shape the global economy. The gold price is on the rise with the 
record decline in oil and growth concerns in the global economy.

Looking at the correlation between oil and gold prices, petroleum is 
the most traded raw material, and gold is the most traded precious 
metal in the markets. The effects of both on the global economy 
are too important to be underestimated. The first reason for the 
oil and gold correlation is that they are both traded in dollars. The 
price relationship between gold and the dollar is the opposite. 
Likewise, the price relationship between oil and the dollar is 
inverse. Therefore, an increase in the value of the dollar may cause 
oil and gold to enter a downward trend. Otherwise, the weakening 
of the dollar means an increase in the value of other instruments. 
As is well known, exceptional cases can occur as a result of global 
developments. Therefore, it would be wrong to decide on the value 
of one only by looking at the value of the other.

The second reason for the correlation is the effect of the crude oil 
price on inflation. The increase in oil prices is directly reflected 
in fuel prices. Therefore, it is expected to affect inflation as well. 
When inflation rises, gold prices are expected to increase as well. 
The reason for this is that investors turn to precious metals in order 
to protect the value of their money from inflation.

As a result, the increase in inflation caused by the increase in oil 
prices also raises gold prices. But this effect is not immediately 
reflected. That is, the reflection of this effect is delayed.

The third reason in the gold and oil correlation is related to 
economic growth, and the high oil prices negatively affect the 
economies of the countries. It creates negative effects, especially 
on growth. As a result, it is possible to see a decrease in stock 
prices. In this case, investors leave the stock market and turn to 
alternative assets. Since there are risks involved, it is wiser to 
choose safe instruments, such as gold. Therefore, with the increase 
in demand for gold, there is a natural increase in its price. Even if 
it is an indirect effect, the rise in oil prices will ultimately increase 
gold prices.

The fourth reason can be explained by gold mining companies. 
The rise in oil prices increases the costs of gold mining companies. 
This is because energy and oil prices affect a large portion of the 
costs of gold mines. Gold prices rise as a result of the increased 
costs of the companies. As a result, rising oil prices are reflected 
as an increase in gold prices in the long run.

Finally, at the beginning of the Russian army’s invasion of 
Ukraine, oil prices rose by more than 35%. With the sudden rise 
in the oil price, gold has reached its peak in recent years. After 
the US banned oil purchases from Russia, the rise in oil, known 
as “black gold,” caused gold to rise as well. Since the rise in oil 
prices will negatively affect economic growth, investors have 
turned to precious metals to avoid losses. In summary, when the 
risk arises, citizen’s switch to the safe harbor, so when the price 
of oil rises, gold rises as well.1

3.2. Relationship between Energy (Oil) and Silver
Despite the climate crisis, silver prices will increase as the world’s 
states attach more importance to renewable energy sources 
(Yürük, 2022: 227). In today’s world, along with technological 
developments, the element silver has become a frequently used 
commodity. With the steps to be taken by the United Nations due 
to global climate change, it is predicted that renewable energy 
consumption will increase and grow in the coming years. Since 
solar energy causes low carbon emissions, it is supported by 
governments, and some countries even give incentives. The use 
of silver in solar panels used to benefit from solar energy has 
increased the demand for this commodity. In addition, the demand 
for and sales of hybrid and electric cars are expected to increase 
further in the coming years. Electric cars (EV), fully electric cars 
(BEV), and wired hybrid vehicles (PHEV) will use the silver 
element in engines, electrical accents, and battery systems, which 

1 https://www.tgrthaber.com.tr/ekonomi/brent-petrol-altin-iliskisi-
nedir-2817466
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will be another important factor in the valuation of the commodity 
(Yürük, 2022: 228).

Our world is struggling with a serious climate crisis. Global targets 
have been set to combat the climate crisis. In line with these targets, 
solar energy investments, which are expected to lead the growth of 
renewable energy in the coming years, will increase the demand 
for silver. Solar silver consumption of 101 million ounces in 2020 
will have more than doubled in 5 years, accounting for 11% of 
global demand. Solar power plant investments are expected to 
grow by 13% on average until 2030. This growth rate will increase 
the demand for silver. This increase will raise the price of silver to 
higher levels. At the 26th Conference of the Parties (COP26) of the 
United Nations Framework Convention on Climate Change, the 
steps taken to increase the importance given to solar energy, which 
is one of the renewable energy sources, are important in terms of 
the value of silver commodities in the coming years (Küçük, 2021).

4. DATA SET AND RESEARCH 
METHODOLOGY

4.1. Data Set
In the study, weekly prices of Brent Petroleum (BRENT), Crude 
Oil (WTI), Natural Gas (NG), and Gold and Silver were included 
in the analysis with weekly data in order to examine the effects of 
energy prices on precious metals during the COVID-19 epidemic. 
In addition, weekly data from March 20, 2016 to December 29, 
2019, before the COVID-19 pandemic, were also included in the 
analysis for comparison.

Investing.com provided the weekly price data for Brent, WTI, 
NG, Six, and Silver used in the research. Variables were included 
in the analysis by taking their natural logarithms. The interaction 
between the data included in the analysis was estimated by the 
ARDL method. The data of three energy commodities Brent, WTI, 
and NG along with Gold and Silver are used to determine their 
relationship and the impact of energy prices on the metals. The 
prices of energy are taken as a dependent variable, and metals are 
an independent variable.

4.2. Research Methodology
To ascertain the cointegration connection between variables, 
Pesaran et al. (2001), Pesaran and Shin (1999), and the ARDL 
model were all used. Compared to the cointegration tests used 
in the literature, the ARDL approach offers a few benefits over 
Engle and Granger (1987), Johansen (1988), and Johansen and 
Juselius (1990). The ARDL test’s most significant benefit is 
that it may be utilised regardless of whether the model’s input 
variables are stationary at the level or stationary at the first 
difference. This means that before doing the limits test, it is not 
necessary to ascertain the degrees of stationarity of the variables. 
However, stationary variables in the second difference cannot 
be modelled using the ARDL method. Because of this, a unit 
root test must be performed on the variables. Second, compared 
to the Engle-Granger cointegration test, the adoption of the 
unconstrained error correction model (UECM) offers superior 
statistical features (Narayan and Narayan, 2005, 429). The 

ARDL technique also has the major benefit of being applicable 
to research with small sample numbers. The cointegration 
methods of Engle and Granger (1987) and Johansen (1988) 
claim that smaller sample sizes yield more trustworthy findings 
(Narayan and Smyth, 2005:103). The study uses the following 
equations to calculate the cointegration relationship with the 
ARDL model.

�Y o X µt t� � �� ln( )  (1)

Equation is where the study’s linear estimation equation is 
displayed (1). Equation was used to develop the unconstrained 
error correction model for the ARDL bounds test (2).

The model’s equation may be expressed as

� � �Y o Y X Y X µt i ti

n
i ti

n
t t t� � � � � ��� �� � �� �� � � � ��1

1
1

1
1 1 2 1

 

 (2)

The is the error term; an is the constant term; and D represents 
the difference operator in the equation. The Wald test is used 
to determine if there is a long-term association after estimating 
equation (2). The following are the test’s hypotheses:

H
0

1 2
0� � �� �  (3)

0 0H δ δ= ≠ ≠₁ ₂  (4)

The F statistical value calculated for the analysis of the long-term 
relationship is compared with the significance levels derived 
asymptotically in the studies of Pesaran et al. (2001). Lower and 
upper values are presented in this research depending on whether 
the variables are I (0) and I (1). It is determined that there is no 
cointegration relationship if the F statistic is below the crucial 
value and that there is a cointegration relationship if it is above the 
critical value. It is impossible to determine if there is cointegration 
if the F statistical value is between the lower and upper levels 
(Akel and Gazel, 2014: 31).

5. RESULTS OF EMPIRICAL ANALYSIS

5.1. Unit Root Test (ADF) Results
To verify the stationarity of the model observations, a unit root test 
is utilised. The data unit root is examined using the most popular 
Augmented Dickey Fuller test (Table 1).

The model is non-stationary at level form, according to the prior 
COVID data, however the model data set is stationary at the first 
difference level.

Table 2 displays the outcomes of the unit root test following 
COVID-19. Model data is non-stationary at level P0.05 and 
becomes stationary at the first difference level, according to the 
results of the Augmented Dickey-Fuller test. We may use the 
ARDL technique to examine the short- and long-term effects of 
changes in oil prices on the metals (gold and silver) because all 
variables are stationary at the first level.
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5.2. ARDL Test
The link between the dependant and independent variables is 
examined using the ARDL approach. We may use the ARDL 
approach to examine the link between metals and oil prices since 
all of the model variables are stationary at the initial difference. 
The model’s outcomes are presented as.

Brent is the independent variable, while gold is the dependant 
variable. The ARDL model equation looks like this:

�Gold o Brent µt t� � �� ln( )

1 1
1 1

1 1 2 1

ln( ) ln( )

ln( )

n n

t i t i t
i i

t t t

Gold o Gold Brent

Gold Brent µ

δβ β β

ϕ ϕ

− −
= =

− −

∆ = + ∆ + ∆

+ + +

∑ ∑

The pre-COVID and COVID period ARDL short run results are 
as follows in Table 3.

The Table 4 demonstrates that gold had no short-term effects 
during the pre-pandemic era, but during the pandemic period, 
gold was significantly impacted by the first Brent lag. In the short 
run, the short run gold first lag pre-pandemic and first and second 
lag pandemic period had a significant impact on the dependent 
gold prices.If the lag value increases by one percent point, the 
pre-pandemic gold lag coefficient increases by 0.97% point.The 
gold lag first period and second period lag values had a 0.66% and 
0.22% point positive change in gold with the change in the first 
period lag and second period lag values, respectively, during the 
pandemic period.When Brent oil changes by one percent point, 
the Brent price first lags negatively by 0.05%.

The second model is considered to have a Brent-to-silver impact in 
the short run as well as in the long run. The ARDL model equation 
can be written as

�Sliver o Brent µt t� � �� ln( )

Table 1: Pre-pandemic ADF unit root test results
Variable At level At First difference

t-Statistic Test critical values Prob.* t-Statistic Test critical values Prob.*
NG −3.01676 −3.46358 0.0916 −13.9133 −3.46358 0.00***
WTI −2.46624 −3.46358 0.1254 −13.2968 −3.46358 0.00***
BRENT −2.32931 −3.46358 0.1638 −13.2603 −3.46358 0.00***
GOLD −1.09545 −3.46358 0.7176 −13.3619 −3.46358 0.00***
SILVER −2.2413 −3.46358 0.1925 −12.3607 −3.46358 0.00***
*** shows the level of significance at P<0.01

Table 2: Pandemic period ADF unit root test results
Variable At level At first difference

t-Statistic Test critical values Prob.* t-Statistic Test critical values Prob.*
NG −0.95004 −3.49844 0.7684 −10.4699 −3.49844 0.00***
WTI −0.97057 −3.49844 0.7614 −7.3656 −3.49844 0.00***
BRENT −1.4069 −3.49844 0.576 −3.42713 −3.49844 0.01**
GOLD −2.72627 −3.49844 0.0731 −12.4942 −3.49844 0.00***
SILVER −1.64766 −3.49844 0.4547 −10.546 −3.49844 0.00***
***shows the level of significance at P<0.01 and ** shows the level of significance at P=0.01

Table 3: Brent and gold pre-COVID ARDL test
Gold Coefficient Standard error t-Statistic Prob.*
GOLD (−1) 0.978627 0.019643 49.8216 0.00***
BRENT 0.000486 0.006553 0.074208 0.9409
C 0.153467 0.139488 1.100217 0.2726
Dependent is variable Gold and *** shows the level of significance at P<0.01

Table 4: Brent and gold pandemic period ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
GOLD (−1) 0.663038 0.101945 6.503875 0.00***
GOLD (−2) 0.220894 0.098346 2.246086 0.02**
BRENT 0.051329 0.032427 1.582906 0.11
BRENT (−1) −0.05979 0.032639 −1.83193 0.07*
C 0.90565 0.324891 2.78755 0.00***
CointEq (−1)* −0.02137 0.013933 −1.53396 0.12
Dependent is variable Gold and *** shows the level of significance at P<0.01

1 1
1 1

1 1 2 1

ln( ) ln( )

ln( )

n n

t i t i t
i i

t t t

Silver o Silver Brent

Silver Brent µ

δβ β β

ϕ ϕ

− −
= =

− −

∆ = + ∆ + ∆

+ + +

∑ ∑

Pre-pandemic silver’s short run study demonstrates that 
Brent and silver had a large short-term influence on silver, 
and cointegration coefficients demonstrate that Brent had a 
substantial long-term impact on silver (Table 5). One percent 
point change in the first lag, and silver’s value increased by 
0.91% point.

Brent had a considerable influence on silver in the short run, 
according to an examination of its first and second lags, while the 
long run, according to cointegration coefficients, was significantly 
negative for silver (Table 6). Prices for silver significantly 
increased after its first and second post-pandemic delays, with 
changes of 0.75 and 0.19% points, respectively. A one percent 
shift in Brent prices affects the price of silver by 0.21% in the 
short term.

The third model considers the impact of WTI on gold.
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Table 8: WTI and gold pandemic period ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
GOLD (−1) 0.660455 0.099975 6.606221 0.00***
GOLD (−2) 0.221698 0.09678 2.290747 0.02**
WTI 0.061003 0.029932 2.038054 0.04**
WTI (−1) −0.06824 0.030048 −2.27109 0.02*
C 0.913548 0.322521 2.832521 0.00***
CointEq (−1)* −0.11785 0.037632 −3.13158 0.00***
Dependent is variable Gold and *** shows the level of significance at P<0.01

Table 9: NG and gold pre-pandemic ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
GOLD (−1) 0.962098 0.021844 44.0432 0.00***
NG −0.01308 0.008126 −1.60956 0.10
C 0.288309 0.161892 1.780871 0.07*
CointEq (−1)* −0.0379 0.016957 −2.23521 0.02**
Dependent is variable Gold and *** shows the level of significance at P<0.01

Table 7: WTI and gold pre-pandemic ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
GOLD (−1) 0.979489 0.01962 49.92264 0.00***
WTI −0.0013 0.007454 −0.17439 0.8617
C 0.154442 0.139567 1.106575 0.2698
CointEq (−1)* −0.02051 0.0133 −1.54224 0.1246
Dependent is variable Gold and *** shows the level of significance at P<0.01

Table 6: Brent and silver pandemic period ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
SILVER (−1) 0.75135 0.10287 7.303868 0.00***
SILVER (−2) 0.190931 0.101659 1.878147 0.06*
BRENT 0.218434 0.066331 3.293098 0.00***
BRENT (−1) −0.07283 0.094519 −0.7705 0.44
BRENT (−2) −0.15025 0.06587 −2.28091 0.02**
C 0.200936 0.085951 2.337809 0.02**
CointEq (−1)* −0.05772 0.024211 −2.384 0.01**
Dependent is variable Silver and *** shows the level of significance at P<0.01

Table 5: Brent and silver pre-pandemic ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
SILVER (−1) 0.915821 0.025997 35.22806 0.00***
BRENT −0.03136 0.012808 −2.44863 0.01**
C 0.369713 0.1119 3.303974 0.00***
CointEq (−1)* −0.08418 0.024901 −3.3805 0.00***
Dependent is variable Silver and *** shows the level of significance at P<0.01

The ARDL model equation can be written as

�Goldt o WTI µt� � �� ln( )

1 1
1 1

1 1 2 1

ln( ) ln( )

ln( )

n n

t i t i t
i i

t t t
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− −
= =

− −
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+ + +

∑ ∑

The short run study of pre-pandemic reveals that WTI had a little 
influence on it in the long run, but cointegration coefficients reveal 
that gold first lag had a considerable impact on it in the short run 
(Table 7). Gold prices rose by 0.97% points for every one percent 
point increase in the first lag for gold.

The pandemic period’s short run analysis reveals that WTI, Gold’s 
first lag, second lag, and WTI’s first lag all had a strong short-
term impact on gold prices, while WTI’s long-term influence on 
gold prices is shown by cointegration coefficients (Table 8). Gold 
prices increased by 0.66 and 0.22% points, respectively, for every 
1% point increase in the first and second lags. WTI had a 0.06% 
point positive and negative influence on gold prices, respectively, 
as did WTI’s initial lag.

For pre- pandemic and pandemic period scenarios, the fourth 
model is referred to as NG to Gold. The ARDL model equation 
looks like this:

�Gold o NG µt t� � �� ln( )
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The pre-pandemic short run study demonstrates that in the short 
run Gold initial lag had a major influence on the Gold and that in 
the long run NG had a negligible impact on the Gold (Table 9). 
A one percent point increase in the gold price corresponded to a 
0.96% point increase in the first lag.

The pandemic period’s short run analysis reveals that Gold’s first 
and second lags had a large influence on NG in the short run, while 
cointegration coefficients demonstrate that NG had a major impact 
on Gold in the long run (Table 10). With a one percent point shift 
in the first and second lags of gold prices, respectively, the gold 
price increased by 0.71 and 0.19% points for every percent point 
increase in the first and second lags.

For the pre pandemic and pandemic periods, the fifth model is 
taken into consideration as WTI to Silver. The ARDL model 
equation looks like this:

�Silver o WTI µt t� � �� ln( )
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The pre-pandemic short run analysis demonstrates that in the short 
run Silver initial lag (Table 11), WTI had a large influence on the 
metal, and the long run cointegration coefficients demonstrate 
that WTI had a big impact on the metal. Short-term silver prices 
increased by 0.92% point for every percent point increase in the 
silver price’s initial lag.

The pandemic period’s short run analysis demonstrates that WTI, 
WTI first lag, and WTI second lag all significantly impacted Silver 
in the short run, while cointegration coefficients demonstrate that 
WTI also significantly impacted Silver in the long run (Table 12). 
First lag price changes for silver were one percent point positive, 
second lag price changes for silver were 0.80 and 30% point 
positive, and third lag price changes for silver were 0.17% point 
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Table 16: Pandemic period analysis autocorrelation test
Breusch-Godfrey serial correlation LM test

F-statistic 0.630083 Prob. F (2,95) 0.5348
Obs*R-squared 1.335307 Prob. Chi-square (2) 0.5129

Table 14: NG and silver pandemic period ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
SILVER (−1) 0.955446 0.034729 27.51144 0.00***
NG −0.00131 0.0179 −0.07306 0.94
C 0.1427 0.099082 1.440231 0.15
CointEq (−1)* −0.04455 0.026027 −1.71185 0.09*
Dependent is variable Silver and *** shows the level of significance at P<0.01

Table 15: Pre-pandemic analysis autocorrelation test
Breusch-godfrey serial correlation LM test

F-statistic 0.28482 Prob. F (2,192) 0.7525
Obs*R-squared 0.582746 Prob. Chi-square (2) 0.7472

Table 13: NG and silver pre-pandemic ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
SILVER (−1) 0.948768 0.022033 43.06198 0.00***
NG −0.01789 0.012104 −1.4779 0.14
C 0.165735 0.064931 2.552465 0.01**
CointEq (−1)* −0.05123 0.018739 −2.73396 0.00***
Dependent is variable Silver and *** shows the level of significance at P<0.01

Table 12: WTI and silver pandemic period ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
SILVER (−1) 0.807076 0.097181 8.304895 0.00***
SILVER (−2) 0.300544 0.133075 2.258448 0.02**
SILVER (−3) −0.17673 0.095545 −1.84969 0.06*
WTI 0.27242 0.062357 4.36869 0.00***
WTI (−1) −0.26521 0.061626 −4.30352 0.00***
C 0.189174 0.084472 2.239485 0.02**
CointEq (−1)* −0.06911 0.0303 −2.28083 0.02**
Dependent is variable Silver and *** shows the level of significance at P<0.01

Table 10: NG and gold pandemic period ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
GOLD (−1) 0.715451 0.098754 7.244809 0.00***
GOLD (−2) 0.190697 0.097731 1.951239 0.05*
NG −0.00699 0.007117 −0.98193 0.32
C 0.712382 0.332353 2.14345 0.03**
CointEq (−1)* −0.09385 0.034329 −2.73385 0.00***
Dependent is variable Gold and *** shows the level of significance at P<0.01

Table 11: WTI and silver pre-pandemic ARDL test
Variable Coefficient Standard error t-Statistic Prob.*
SILVER (−1) 0.928163 0.02422 38.32293 0.00***
WTI −0.0292 0.01359 −2.14827 0.03**
C 0.323069 0.1049 3.079792 0.00***
CointEq (−1)* −0.07184 0.022722 −3.16161 0.00***
Dependent is variable Silver and *** shows the level of significance at P<0.01

negative. WTI and the first lag of WTI had a 0.27 and 0.26% point 
positive and negative influence on silver prices, respectively.

Sixth model consider as NG to Silver as dependent model

The ARDL model equation can be written as
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The short run analysis of pre-pandemic shows that in short 
run Silver first lag had significant impact on the Silver and 
cointegration coefficients shows NG had significant impact on the 
Silver in the long run (Table 13). A one percent point increase in 
the price of natural gas first lag resulted in a 0.94% point increase 
in the short-term price of silver.

The short run analysis of pandemic period shows that in short 
run Silver first lag had significant impact on the Silver and 
cointegration coefficients shows NG had significant impact on the 
Silver in the long run (Table 14). Short-term natural gas prices 
increased by 0.95% point for every percentage point increase in 
the silver initial lag.

5.3. Diagnostic Tests
The Breusch-Godfrey serial correlation LM test result demonstrates 
that the data set is devoid of autocorrelation. It demonstrates that 

the model findings are reliable and appropriate for use in making 
policy recommendations (Tables 15 and 16).

Ho: there is no autocorrelation of any order up to p
H1: there does

Breusch-Godfrey serial correlation’s output there is no 
autocorrelation in the data set, according to the LM test.

Ho: there is no autocorrelation of any order up to p
H1: there does

6. CONCLUSION

The rising need for energy supplies has increased the relevance of 
the interdependence felt on a global basis today (Tutar et al., 2022, 
p. 332). In this research, the impact of oil prices on metals has been 
studied. The fluctuating oil prices had an impact on gold and silver 
prices in both the short and long run. The unit root rest was applied 
to check the stationarity of the data. The data is non-stationary at 
level form, but at the first difference it becomes stationary. The 
first difference in stationary data can be used for ARDL analysis 
and the cointegration test. The findings of the ARDL test reveal 
that gold and silver lagging values have a large influence on the 
metals themselves as well as that oil prices have a big impact on 
silver and gold. The cointegration finding demonstrates that NG 
and Brent have a substantial long-term influence on gold. The 
outcome also demonstrates that NG and Brent had a substantial 
long-term influence on silver. Overall, the findings indicate that 
the model is successful in explaining variations in metal prices.
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The Breusch-Godfrey serial correlation LM test findings revealed 
that there was no autocorrelation in the data set, proving the 
validity of the models’ output and allowing it to be used to the 
formulation of policy recommendations.
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