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Gold, which is accepted as a safe haven by households, is known as an investment

tool that is preferred especially in times of crisis and uncertainty. Especially in recent

days, the uncertainty caused by the COVID-19 pandemic and the visible increase in

Turkey's 5-year CDS data has led investors in Turkey to grams of gold, which is con-

sidered a safe haven. In this context, this study aims to test the long-term relation-

ship between daily case-related deaths and Turkey's 5-year CDS data with gram gold

prices in Turkish lira during the COVID-19 pandemic. The long-term relationship

between the variables was tested with the autoregressive distributed lag bound test

(ARDL bound test) applied to the daily data for the period March 17, 2020–April

11, 2020. For the application of ARDL bound test, the stationarity of the variables

was tested with unit root tests such as augmented Dickey–Fuller test (ADF) and

Phillips–Perron (PP). According to the ARDL bound test findings, there is a statisti-

cally significant and positive relationship between the number of case-related deaths

and the gram gold prices in Turkish lira in the long run. However, it has been found

that Turkey's 5-year CDS data does not have a significant long-term relationship with

gram gold prices in Turkish lira.
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1 | INTRODUCTION

The COVID-19 pandemic has caused one of the most difficult social

and economic crisis that humanity has tried to struggle since the Sec-

ond World War (Folger-Laronde et al., 2020, p. 1).

Since the beginning of the 1900s, mankind has been struggling

with approximately 100 contagious diseases which caused the death

of more than 110 million people. Throughout history, pandemics have

had significant impacts on the world population and it has become

inevitable for humanity to encounter major problems for many years

in socioeconomic terms. Socioeconomic solutions for pandemic dis-

eases that occurred even during the process of industry, technology,

and the information revolution have drawn long-term conclusions

rather than short-term. In the same line as the process following the

declaration of the COVID-19-related pandemic by the World Health

Organization on March 11, 2020. The COVID-19 virus, which

threatens human health to a great extent, also significantly affects the

world trade volume and financial markets due to uncertainty.

The shrinkage of global trade, adverse conditions, and high volatility in

the financial markets turn into systematic risk and significantly affect

investors' decisions. Investors in pursuit of a safe haven have reverted

to gold in Turkey as in the rest of the world.

The rise in gold prices along with the increase in demand for gold

within the COVID-19 process is similar to the behaviors within the

process of previous financial crises. Whether or not gold has been a

safe haven during times of crisis and uncertainty has always been

a matter of curiosity in terms of finance literature. In fact, Aggarwal

and Lucey (2007) tested the impact of psychological factors on gold

prices. The findings, on the other hand, increase the demand for gold

due to the shocks in the economy, and such a situation causes the

gold prices to rise. In a similar study, Arymbaev (2010), stated that

gold and gold funds were used by Turkish investors to hedge against

risks during the 2008 global crisis. The findings indicate that the

increasing demand caused gold prices to rise. Baur and Lucey (2010),

who drew similar conclusions, found that gold was perceived as a safe

haven in developing countries. Joy (2011) concluded that gold was a
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safer investment tool than the US dollar. Similarly, Anand and

Madhogaria (2012) determined gold as a safe investment tool in cases

of shock.

As can be seen, the emerging financial crises, shocks, and uncer-

tainties cause gold prices to demonstrate an upward trend. The most

vital underlying reason is the trust of investors, who are the actors of

the financial markets, towards gold.

As Kiraz and Yıldız Üstün (2020) demonstrates the COVID-19

pandemic process, which affected the world, caused investors to

encounter a great deal of uncertainty, similar to the 2001 oil crisis and

the 2008 global crisis. The global crisis of 2008 caused the investment

instruments to gain momentum in terms of diversity and resulted in

the proliferation of investment instruments that could be an alterna-

tive to gold, which has been accepted as a safe haven. Therefore,

long-term impacts of the number of case-related deaths and 5-year

CDS premiums denominated in the Turkish lira on gold prices in gram

have been tested during the COVID-19 pandemic process in Turkey.

Thus, in the presence of uncertainty in the market, it would be tested

whether or not Turkish investors accept gold as a safe haven same as

before. As a result of the study, it is thought that the study would

make a unique contribution to the literature in terms of obtaining

findings that would indicate the ability of gold to be a safe haven dur-

ing the COVID-19 pandemic process, which is the most uncertain

period of the last century. The study consists of five sections. The first

section constitutes the introduction of the study, whereas the second

section includes the indicators that affect gold prices and the litera-

ture review of empirical studies that test the relationship between

COVID-19 and financial markets. The third section of the study intro-

duces the dataset and methodology, and the obtained findings of the

conducted analysis are included in the fourth section. The last

section of the study consists of an overall evaluation.

2 | SIMILAR STUDIES CONDUCTED

This section includes empirical research on financial markets and

instruments that the pandemic process can affect today and studies

focusing on various indicators that may affect gold prices before the

pandemic, and consists of two sections. In the first part, different indi-

cators affecting gold prices and studies covering the findings of these

indicators are included, while in the second part, studies on gold, oil,

bitcoin, stock market indices, and various financial indicators that are

thought to be affected by COVID-19 are included.

2.1 | Literature review of indicators affecting gold
prices

In Abken's (1980) study, the determinants of gold prices were tried to

be reached. The findings obtained as a result of the simple regression

model applied show that gold prices move in the same direction as

expected inflation rates. Baker and van Tassel (1985) is another study

investigating the determinants of gold prices similarly and associating

them with treasury bonds. The findings are that gold prices and trea-

sury bonds yields move in the opposite direction.

Smith (2002), who deals with stock market indices, another vari-

able that can affect the gold price, has tested the relationship

between the stock market of 18 different countries and gold prices.

As a result of the findings, it was found that gold prices were priced

negatively with the stock markets in the short run. Finding similar

results, Aksoy and Topçu (2013) found that gold and stock returns

have negative behavior.

The psychology of trust in money was evaluated in the study of

Wonneberger and Mieg (2011). The findings obtained show that

these currencies differ significantly in terms of usage regarding trust.

Of these currencies, in terms of gold storage, Euro is preferred for

investment and purchase, and community currencies are preferred

for donations.

In Reboredo's (2013) study, the ability of gold to be used as a pro-

tection instrument for a commodity with a volatile price such as oil

was measured. In the study using weekly data, it is found that there is

a positive relationship between gold and oil prices, and this indicates

that gold can be used as a hedging tool against oil prices. In the study

of Ciner et al. (2013), who reached a similar result, it was found that

gold can be used as a hedging tool against the exchange rate.

In Sjaastad's (2008) study, the relationship between gold prices

and the US dollar rate was tested. The findings obtained in the study

using daily price movements have been found that the dollar

exchange rate has a significant effect on gold prices.

2.2 | Literature review linking COVID-19 and
financial markets

In the study of Albulescu (2020), the relationship between the number

of COVID-19 cases, the VIX Fear Index, and oil prices were tested on

the ARDL model. Obtain the findings, on the other hand, it was found

that the total number of COVID-19 cases had a significant and nega-

tive effect on oil prices.

According to Sharif et al. (2020), the relationship between Ame-

rica's geopolitical risk index, oil prices, America's stock price index, and

the number of COVID-19 cases belonging to America was tested. The

finding obtained as a result of the applied wavelet-based Granger cau-

sality test has been reached that COVID-19 has an impact on oil price

shocks, economic policy uncertainty, geopolitical risk levels, and stock

market volatility. In another study on gold prices in the COVID-19

process (Dutta et al., 2020). In this study, the properties of gold and

Bitcoin as safe havens in international oil markets were examined. As

a result of the applied DCC-GARCH model, it was found that gold is a

safe instrument for WTI and crude oil markets, while Bitcoin is only

a safe instrument for crude oil.

In the Sansa (2020) study, the relationship between the daily

number of cases occurring during the COVID-19 process in China and

oil prices was tested. As a result of the regression analysis applied, it

was found that the daily number of cases had a significant and nega-

tive effect on oil prices.
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In the study of Sarı and Kartal (2020), the effect of COVID-19

daily data on Brent oil, gold in ounce, and VIX, also known as the fear

index, was tested. As a result of the ARDL bound tests applied, it was

found that the number of COVID-19 cases was not cointegrated with

Brent oil, but it was found to be in a positive relationship with gold

prices in ounce.

In the study of Şit and Telek (2020), the effect of daily deaths and

cases on the US dollar index and gold prices in ounce during the

COVID-19 period was tested with Hatemi-J asymmetric causality and

Hatemi-J Cointegration analysis. The findings revealed that positive

shocks in the number of deaths and cases have an effect on gold

prices in ounce and the dollar index.

In Demir et al.'s (2020) study, patients and death occurred during

the COVID-19 pandemic was tested in the course of the relationship

between the number of cryptocurrencies via the wavelet coherence

analysis. While the findings obtained indicate that the number of

cases and deaths initially created a negative shock on Bitcoin prices,

later on, the effect was found to be positive, indicating that Bitcoin

assumed the role of protection in the COVID-19 process.

Zaremba et al. (2020) found out that the impact of non-drug pol-

icy responses on the stock market volatility during the COVID-19 pro-

cess. As a result of the research conducted for 67 countries, it was

found that the interventions made by the government had a signifi-

cant and negative impact on the stock market.

In the study of Liu et al. (2020), the effect of the COVID-19

process on the stock market index of 21 different countries was

tested. The findings revealed that the COVID-19 process nega-

tively affected the stock market indices of all selected countries.

In a similar study, Zeren and Hızarcı (2020), it was tested whether

the stock market indices of some selected countries were affected

by the COVID-19 case and death numbers. As a result of the unit

root tests with structural break and the Maki cointegration analy-

sis, a cointegration was found between the cases and the coun-

try's stock market indices, while it was found that there was no

effect on investment decisions in countries such as Germany,

France, and Italy.

In the study of Yan (2020), it can be seen that tests the relation-

ship between the stock market index and the COVID-19 process, the

relationship between the Chinese stock market and COVID-19 was

tested. The findings obtained are that COVID-19 causes significant

changes in stock prices. Likewise, another study evaluating the effect

of uncertainty and COVID-19 on the stock market index is Zhang

et al. (2020). In the study, it was stated that the stock market was in

an unpredictable and volatile state, and this situation was caused by

uncertainty due to the pandemic.

3 | DATASET AND METHODOLOGY

Information about the variables used in the study is shown in Table 1

below.

The daily data for gram gold opening prices in Turkish lira, Turkey

CDS 5 years USD and the total number of deaths due to the COVID-

19 virus cover the period between March 17, 2020–April 11, 2020 in

Table 1. weekends, official holidays, and non-trading days were not

included in the analysis covering 167 days in total. The data were ana-

lyzed using the Eviews software package.

It would be appropriate to give brief information about the selec-

tion reasons for these variables used in the study. Turkish investors

may tend to prefer safe investment instruments in an environment of

uncertainty. It was thought that the COVID-19 process created the

ground for great uncertainty and that the CDS premiums, whose vola-

tility increased during the pandemic period, would affect gold prices in

the Turkish lira, and it was deemed appropriate to test the long-term

relationship between these variables. On the other hand, since the

dependent variable in the study is gram gold prices in the Turkish lira,

deaths due to COVID-19 and CDS premium movements, which is one

of the financial risk indicators of the country, were thought to affect

the gram gold price and were used as independent variables.

The model established for this purpose is as follows:

lnGAUTRY¼ β0þβ1 lnGAUTRYþβ2 lnCO19þβ3 lnCDSþεi ð1Þ

In order to test the presence of the relationship among the data

used in the study, it is necessary to first test the stationarity and find

out the extent to which they are integrated. In order to test the

stationarity of variables and the extent to which they are coi-

ntegrated, the augmented Dickey–Fuller test developed by Dickey

and Fuller (1981) and the Phillips–Perron unit root test developed by

Phillips and Perron (1988) are performed.

In order to test the existence of long-term relationships among

variables in the study, the autoregressive distributed lag (ARDL

bound) model was developed by Pesaran et al. (2000) and Pesaran

et al. (2001) is applied. The applied autoregressive distributed lag

model provides a great advantage compared to the Johansen (1988)

and Engle and Granger (1987) tests, upon considering its features as

an analysis that can be applied for variables that are stationary at dif-

ferent levels. On the other hand, if the result of the obtained test sta-

tistic exceeds the upper bound, the short- and long-term coefficients

would be attained. The bound test models are based on the estima-

tion of unrestricted error correction models using the ordinary least

squares method. The method is presented in the following equation in

TABLE 1 Variables used in the study

Data name Symbol Period Data type Resource

Gold gram Turkish lira GAUTRY 03.17.20–11.04.20 Daily www.investing.com

Total number of deaths due to COVID-19 C19 03.17.20–11.04.20 Daily https://covid19.saglik.gov.tr/

Turkey CDS 5 years USD CDS 03.17.20–11.04.20 Daily www.investing.com
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which the symbols Δ, α, and εi denote the first differences of the vari-

ables, the constant term, and the error term, respectively.

ΔlnGAUTRY¼ α0þ
Xm

i¼1
β1iΔlnGAUTRYt�iþ

Xn

i¼0
β2iΔlnCO19t�i

þ
Xn

i¼0
β3iΔlnCDSt�iþδ1þΔlnGAUTRYt�1þδ2

þΔlnCO19t�1þδ3þΔlnCDSt�1þεi

ð2Þ

Following the establishment of the regression equation, the

lag lengths of the variables should be determined to perform the

bound test. Upon determining the lag lengths, such criteria as

the Akaike information criterion, Schwarz information criterion,

Hannan–Quinn information criterion, and final prediction error

should be utilized. In order to test whether or not cointegration

exists among variables following the selected and applied informa-

tion criterion, the significance level of the cointegration among

variables is tested by performing the Wald test (F statistic) upon

considering the lower and upper bound values determined by

Pesaran et al. (2001). The established hypotheses for the obtained

F statistics are as follows:

H0. δ1 = δ2 = δ3 (There is no cointegration)

H1. δ1 ≠ δ2 ≠ δ3 (There is cointegration)

For the lower and upper critical values specified in Pesaran

et al. (2001), the lower and upper bound values are assumed to be I

(0) and I(1), respectively. If the obtained F statistic is higher than the

upper bound critical value, the null hypothesis claiming no

cointegration among the variables is rejected; if the lower bound is

lower than the critical value, the null hypothesis, which implies no

cointegration among the variables, is accepted. Upon rejecting the null

hypothesis claiming the existence of no cointegration among the vari-

ables (the F statistic > I(1)), the long-term model can be estimated with

Equation (3).

lnGAUTRY¼ α0þ
Xm

i¼1
α1i lnGAUTRYt�iþ

Xn

i¼0
α2i lnCO19t�i

þ
XP

i¼0
α3i lnCDSt�iþεi ð3Þ

3.1 | Findings

In order for the applied ARDL bound test to reveal correct results, the

time- series used must be stationary at the first difference degree at

most. Therefore, unit root tests such as the ADF and PP are per-

formed first and it is tested whether or not the variables are station-

ary. The findings obtained as a result of the performed unit root test

are presented in Table 2.

As a result of the ADF and PP unit root tests, it is seen that the

H0 hypothesis claiming that the C19 and GAUTRY series contain unit

roots at the level is accepted, whereas the H0 hypothesis for the CDS

series is rejected. As a result of the ADF and PP unit root tests per-

formed on the first differences of the series, it is found that the series

is stationary and the H0 hypothesis is rejected. The results of both

unit root tests indicate that the prerequisite for the ARDL test is

fulfilled.

After fulfilling the prerequisite for the ARDL bound test, the maxi-

mum lag length should be determined to establish the ARDL model. In

the study, the minimum AIC value is taken into account and the lag

length is determined as 4. Following the determination of the

lag length, the existence of cointegration among the variables is

tested. The F statistic, which provides comprehension of lag length

and cointegration among the variables, is presented in Table 3.

After determining the lag length and conducting the cointegration

analysis, the ARDL bound test analysis is performed and the obtained

findings are presented in Table 4. Following the ARDL bound test, the

cumulative sum (CUSUM) and cumulative sum of squares (CUSUMQ)

tests are performed to test whether or not a structural break of the

variables exists, and the findings are illustrated in Figure 1.

TABLE 2 Unit root findings
ADF PP

Variables Constant Constant and trend Constant Constant and trend

GAUTRY �1.93 (0) �2.23 (0) �1.95 (6) �2.23 (2)

C19 1.23 (0) 0.33 (0) 0.36 (9) �0.84 (9)

CDS �3.01 (0)** �3.79 (0)** �3.34 (6)** �3.77 (6)**

ΔGAUTRY �13.76 (0)* �13.85 (0)* �13.75 (5)* �13.86 (6)*

ΔC19 �9.05 (0)* �9.10 (0)** �10.93 (9)* �10.99 (9)*

ΔCDS �8.73 (0)* �8.70 (0)* �8.48 (0)* �8.45 (3)*

Note: Indicates significance * at 1%, ** at 5% and *** at 10% levels of significance, respectively. ()

Maximum lags determined by the AIC information criterion.

TABLE 3 F statistics and critical values table

Model K M F statistics Significant I(0) I(1)

2 4 3.902126** 1% 4.13 5

ARDL(1,2,0) 5% 3.1 3.87

10% 2.63 3.35

Note: K is the number of explanatory variables, M is the maximum lag, and

** is the 5% significance level. The values used for the lower and upper

bound are the values used in Pesaran et al. (2001).
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According to the selected AIC information criteria, the maximum

lag length is determined as 4. On the other hand, since the obtained F

statistic exceeds the upper bound value expressed as I(1) (F statis-

tic = 3.902126), the null hypothesis claiming that no cointegration

exists among the variables is rejected. Accordingly, cointegration is

found to exist among the variables.

The findings of the descriptive tests for the performed ARDL

bound test are presented in Table 4. As a result of the performed

descriptive tests, the probability value of the Breusch–Godfrey test

(X2
BG =0.4447) indicates that no autocorrelation problem exists,

whereas the Breusch–Pagan–Godfrey probability value (X2
BPG

=0.5051) indicates that no heteroscedasticity problem exists. Never-

theless, the Jargue-Bera probability value (X2
JB ¼0:5782Þ, which is the

normal distribution criterion, indicates the existence of a normal distri-

bution, whereas the Ramsey reset test probability value X2
Ramsey

�

=0.1839) indicates that no modeling error exists.

According to the long-term estimation results of the ARDL model

in Table 4, the long-term coefficients of the C19 and CDS variables

were obtained as 0.1540, 0.4184, respectively. However, while the

C19 variable was in a statistically significant and positive relationship

with the GAUTRY variable in the long term, it was found that the CDS

variable did not have a statistically significant relationship with the

GAUTRY variable. This indicates that there is no long-term relation-

ship between changes in CDS premiums and gold prices in grams,

while an increase in the number of deaths due to COVID-19 may

cause an increase in gold prices in grams in the long term.

Upon examining the CUSUM and CUSUMQ test results illus-

trated in Figure 1, no structural break is found in the variables over

the period March 17, 2020–April 11, 2020. This situation indicates

that the effective strength of the ARDL forecasting model.

4 | CONCLUSION

Various situations such as economic and financial crises, wars, increas-

ing geopolitical risks, and pandemics affect the markets and the deci-

sions of investors, who are crucial actors of the market, and the

impact on investment instruments may differ. Although such an

impact on investment decisions may also tend to differ, it can be said

that there is not much difference in purchase decisions for gold, which

has been an important precious metal for centuries. When the

TABLE 4 ARDL model results

Ba�gımlı De�gişken: InGAUTRY

Estimation Results of ARDL (1,2,0) Model

Variable Coefficient SE t-statistic Prob.

InGAUTRY(�1) 0.9639* 0.0155 62.1679 0.0000

InC19 0.0051 0.0152 0.3380 0.0347

InC19 (�1) 0.0397** 0.0195 2.0367 0.0433

InC19 (�2) �0.0338* 0.0134 �2.9254 0.0039

InCDS 0.0150 0.0115 1.3032 0.1944

C �0.0116 0.1578 �0.0739 0.9412

ARDL model long-term forecast results

Variables Coefficient SE t-statistic Prob.

InC19 0.1540* 0.0582 2.6433 0.0090

InCDS 0.4184 0.3552 1.1776 0.2407

C �0.3240 4.4438 �0.0729 0.9420

Descriptive statistics

R2 0.9850 X2
BG

0.8146 [0.4447]

Adjusted R2 0.9845 X2
BPG

2.2171 [0.5051]

F statistics (Probability) 0.0000* X2
JB

0.6122 [0.5782]

DW 2.1354 X2
Ramsey

1.7817 [0.1839]

Note: Indicates significance * at 1%, ** at 5% and *** at 10% levels of

significance, respectively. X2
BG: autocorrelation test, X2

BPG:

heteroscedasticity test X2
JB: Normality test, X2

Ramsey : modeling error in

regression test.
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markets plunge into a bad mood, in particular, investors demand gold,

which is touted as a safe haven. Such increasing demand may lead to

drastically soaring gold prices. On the other hand, studies such as

Aggarwal and Lucey (2007), Arymbaev (2010), Baur and Lucey (2010),

Joy (2011), and Anand and Madhogaria (2012) indicate that gold is

accepted as a safe haven for investors hedging against risks within

financial markets. Investors, should revert to the proper investment

tools to protect themselves from the risk in the presence of uncer-

tainty within the market. Especially for investors who invest in the

financial markets of emerging economies with high volatility, it is quite

essential to determine which of the investment instruments would be

safe. Therefore, in the study, long-term impacts of total number of

deaths due to COVID-19 and Turkey CDS 5 years USD on gold gram

Turkish lira prices are tested during the COVID-19 process over the

period March 17, 2020–April 11, 2020.

As the result of the findings, it is seen that the C19 variable has a

statistically significant and positive impact on the GAUTRY variable in

the long-run. On the other hand, the CDS variable does not have a

statistically significant impact on GAUTRY in the long-run. The find-

ings, claiming the impact of the C19 variable on the GAUTRY variable,

indicate that Turkish investors perceive gold as a safe haven, and they

comply with the findings of such studies as Şit and Telek (2020), Sarı

and Kartal (2020), and Dutta et al. (2020). Furthermore, the long-term

impact of C19 on GAUTRY indicates that Turkish investors direct

their investments to gold gram Turkish lira in the long-run despite the

uncertainty that occurs whenever the uncertainty increases. Findings

of the impact of C19 on GAUTRY are similar to of such studies as

Albulescu (2020), Sharif et al. (2020), and Sarı and Kartal (2020) which

tested the impact of the VIX fear index, geopolitical risk index, and

other indicators such as COVID-19 pandemic on gold prices.

As a result, it is reached that the increases in the total number of

deaths due to COVID-19 have long-term effects on gram gold in

Turkish lira. Gold, as a globally trusted investment tool, can also be

regarded as a sound investment instrument by investors in Turkey.

On the other hand, another reason underlying the increases in gold

gram Turkish lira is the increases in XAU/USD and USD/TRY

exchange rates, which are the main components of gold gram Turkish

lira. The high level of trust in gold is an important factor in preventing

financial losses, hedging investors against financial risks, and fostering

the awareness of investors. Nonetheless, in the environment of

uncertainty that occurs during the COVID-19 process, huge gold or

gold fund purchases may reduce purchases on investment tools such

as stocks, bonds, and T-bills, and this may cause a significant decrease

in the securities market.

In similar studies to be conducted in future, testing whether or

not there are price bubbles in gold gram Turkish lira throughout the

COVID-19 pandemic process, and determining the extent to which

the periods of price bubbles relate to the US dollar exchange rate and

gold prices in ounce would significantly contribute to the literature.
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