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Exploring the Influence of Financial 
Instrument Prices on Türkiye‘s Credit Volume 

during COVID-19

Abstract: This study addresses a critical question for financial stability: can fluctuations in 
financial investment instruments, specifically during crises, explain variations in credit vol-
ume? This issue is particularly relevant for economies like Türkiye, where COVID-19 in-
troduced significant financial volatility. Using weekly data from January 6, 2020, to July 4, 
2022, this paper investigates the relationship between key financial assets and Türkiye’s 
credit volume, employing a Non-linear Autoregressive Distributed Lag (NARDL) model 
to capture asymmetric responses to both positive and negative price shocks. To enhance 
robustness and precision in estimating long-term relationships, cointegration approach-
es such as Fully Modified Ordinary Least Squares (FMOLS) and Dynamic Ordinary Least 
Squares (DOLS) are utilized. The results reveal significant asymmetric effects, with neg-
ative shocks to bond rate and bitcoin exerting stronger adverse impacts in the long run, 
while positive Borsa Istanbul shocks enhance credit volume. Gold and USD exhibit mixed 
effects. Findings underline that policymakers need to monitor asset price changes careful-
ly, as they can amplify credit market risks. Specifically, targeted measures to manage vol-
atility in exchange rates and bond yields could help maintain balanced credit growth, re-
ducing systemic risk in times of economic uncertainty. This research contributes to the 
literature by highlighting the asymmetric effects of financial instruments on credit volume 
during the pandemic, offering valuable insights for financial stability policy in emerging 
markets like Türkiye.
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Introduction

The banking sector, especially the credit market, is a key component of fi-
nancial systems (Longstaff and Wang, 2012). Events like the COVID-19 
pandemic and the global financial crisis have underscored how shifts in 
credit accessibility can greatly influence both asset values and econom-
ic conditions. In the aftermath of the 2008–2009 financial crisis, the cred-
it channel became a central focus of monetary policy transmission, em-
phasizing its importance in driving economic outcomes (Heryán and 
Tzeremes, 2017). Central banks are at the centre of the credit channel 
mechanism, and the changes in the policy stances of central banks play the 
leading determinant role in the expenditures of economic units through 
the banking sector, which provides financial intermediation (Gambacorta 
and Marques-Ibanez, 2011; McPhilemy and Moschella, 2019; Ferrara et al., 
2022). The global credit conditions during the pandemic period were char-
acterized by a mix of tightening and easing measures implemented by 
central banks and financial institutions worldwide. At the onset of the 
pandemic, as economies faced abrupt shocks and heightened uncertainty, 
credit conditions tightened significantly due to financial market volatility 
and liquidity pressures. In response, central banks implemented aggres-
sive monetary policies, such as cutting interest rates and injecting liquidi-
ty, to stabilize markets and maintain the flow of credit.

Many central banks maintained supportive monetary policies as the 
pandemic spread to aid in the recovery of the economy. To give finan-
cial markets liquidity, the U.S. Federal Reserve, for instance, conducted 
a number of asset purchase programs and maintained interest rates close 
to zero. Similarly, the European Central Bank and other major central 
banks pursued similar measures to ease credit conditions and support 
lending to households and businesses. It is important to recognize that 
the effects of global credit conditions differed between countries and re-
gions, influenced by factors like the intensity of the pandemic, the suc-
cess of policy interventions, and the unique structure of local financial 
systems. Regarding Türkiye specifically, the country faced its unique set 
of challenges during the pandemic period. Türkiye’s economy was al-
ready under pressure before the pandemic, with high inflation, currency 
depreciation, and external vulnerabilities. The pandemic further exacer-
bated these challenges, leading to increased borrowing costs and tight-
er credit conditions in the country. During the COVID-19 pandemic, the 
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credit channel became increasingly significant within the monetary poli-
cy transmission mechanism (Duymazlar, 2022). To mitigate the econom-
ic fallout from the pandemic, the Central Bank of the Republic of Türki-
ye [CBRT] implemented various measures, such as cutting interest rates 
and boosting liquidity.

Adelson (2020) states that the COVID-19 pandemic affects almost all 
sectors, not only the housing sector and financial institutions, and there-
fore the negative picture it creates is different. During the pandemic, 
GDP growth rates fluctuated due to lockdowns, supply chain disrup-
tions, and changes in consumer behavior, impacting credit demand and 
supply (‘World Economic Outlook…’, 2020). High unemployment rates 
during the pandemic affected individuals’ ability to service debt, leading 
to increased credit delinquencies and defaults, particularly in consumer 
lending sectors (‘OECD Economic Outlook…’, 2021). To foster economic 
growth and facilitate credit expansion, central banks implemented accom-
modative monetary policies, including reductions in interest rates (‘BIS 
Quarterly Review…’, 2021). Fiscal stimulus packages, including direct 
payments, enhanced unemployment benefits, and small business Cred-
its, influenced credit volume by supporting household incomes and busi-
ness liquidity, thereby affecting credit demand and repayment capacity 
(‘Budgetary Effects…’, 2020). Fluctuations in financial market conditions 
during the pandemic influenced credit supply dynamics (‘Global Eco-
nomic Prospects…’, 2021). The willingness and ability of banks to provide 
credit during the pandemic were affected by the stability and resilience 
of the banking sector, which can be assessed through indicators like cap-
ital adequacy ratios, non-performing loan ratios, and profitability. Regu-
latory measures and government support programs aimed at bolstering 
banking sector health also impacted credit availability (‘Financial Stabili-
ty Review…’, 2020). Central banks monitored inflation closely amid pan-
demic-induced supply chain disruptions and inflationary pressures from 
fiscal stimulus measures, which influenced monetary policy decisions and 
credit market dynamics (‘Monetary Policy Report…’, 2021). However, the 
effects of these global credit conditions varied across regions, influenced 
by the severity of the pandemic, the success of policy responses, and the 
unique structures of national financial systems.

It is important to note that while previous studies have highlighted 
the importance of bank credit, economic growth, and financial develop-
ment, there remains a gap in exploring the interaction between credit vol-
ume and financial investment instruments. Consequently, this research 
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seeks to fill this gap by analyzing changes in credit volume alongside 
various financial investment instruments during the pandemic. By do-
ing so, the aim is not only to understand immediate impacts but also to 
infer future trends in Türkiye’s financial market. Most research on cred-
it volume during the pandemic has focused on discrete factors, such as 
non-performing loans, human capital, or government support programs 
(e.g., Ari et al., 2021; Purnamawati and Yuniarta, 2021; Žunić et al., 2021). 
Similarly, Fuhrer et al. (2021) and Degryse and Huylebroek (2023) fo-
cused on initiatives and programs offered to firms, which may not fully 
capture the effects of financial investment instruments’ prices on cred-
it volume across various market participants. However, there is a nota-
ble gap in examining the specific influence of financial investment in-
struments on credit volume during crises, particularly in Türkiye. While 
other studies have examined financial market dynamics in times of cri-
sis, they often overlook the key ways in which changes in the prices of 
financial investment instruments impact credit volume across various sec-
tors. Investigating this interaction is crucial, as it can offer insights into 
how market volatility transmits to credit markets and help policymakers 
devise measures to mitigate systemic risks and bolster financial stability. 
Regarding the comprehensive examination of the relationship between 
credit volume and the prices of financial investment instruments dur-
ing the COVID-19 pandemic, especially considering the various factors 
affecting credit dynamics in Türkiye’s financial market. Furthermore, 
there is a scarcity of studies that analyze the effects of financial invest-
ment instruments’ prices on credit volume, especially in the context of a 
major economic shock such as the COVID-19 pandemic. Although exten-
sive research exists on financial market dynamics during crises, includ-
ing the influence of asset prices on economic variables, a gap persists in 
comprehending how changes in the prices of financial investment instru-
ments during the pandemic specifically affected credit volume in Türki-
ye. Investigating this relationship is crucial for policymakers, financial 
institutions, and investors to comprehend the transmission mechanisms 
of market volatility to credit markets and to devise effective measures 
to manage systemic risks and support financial stability. The research 
questions guiding this study are as follows:

How do fluctuations in financial instrument prices affect Türkiye’s •	
credit volume during a crisis?
Are there asymmetric effects in the way positive and negative •	
shocks in these financial instruments impact credit volume?
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To answer these questions, this study employs advanced econometric 
approaches, including Fully Modified Ordinary Least Squares (FMOLS), 
Dynamic Ordinary Least Squares (DOLS), and the Non-linear Autoregres-
sive Distributed Lag (NARDL) model. These models are selected to cap-
ture both long-term relationships and short-term asymmetries in credit 
volume responses to fluctuations in financial instruments. These models 
are particularly well-suited for analyzing how both positive and negative 
shocks in gold prices, the Borsa Istanbul (BIST) index, USD exchange rates, 
and bond rates influence credit volume, especially in times of crisis.

The remainder of the paper is structured as follows: Section 2 outlines 
the theoretical foundations of prior research. Section 3 details the method-
ology of the study, including the measurement specifics for each variable 
and an overview of the research approach. Following this, Section 4 ex-
amines the empirical results, evaluates the suitability of the data, and pro-
vides interpretations. After validating the findings, the final section dis-
cusses the implications, and limitations, and offers recommendations for 
future research.

Literature Review

Numerous global studies confirm the influence of the COVID-19 pandem-
ic on consumer credit demand, with consumers adjusting their spend-
ing behaviors to match the evolving conditions (Czech and Puszer, 2021). 
Research from Türkiye shows that the pandemic positively impacted cred-
it volume. Research on credit volume during the pandemic has primarily 
focused on discrete factors such as non-performing loans, foreign portfo-
lio flows, and the impacts of monetary policy. For instance, Kılıç Depren 
and Kartal (2021) examined the volume of non-performing loans (NPLs) 
in Türkiye, identifying significant predictors such as credit volume, USD/
TL exchange rate, and the unemployment rate, which highlight the in-
terplay between economic health and credit conditions. Similarly, Kartal 
et al. (2022) explored the impacts of foreign portfolio flows and mone-
tary policy on Türkiye’s stock market during the pandemic, revealing that 
both factors significantly affected market dynamics, with foreign portfolio 
flows having a more substantial impact than monetary responses. In ad-
dition, Depren et al. (2021) analyzed the changes in gold prices during the 
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COVID-19 pandemic, finding that monetary policy measures and the for-
eign exchange rate significantly influenced gold prices, particularly dur-
ing the pandemic. This underscores the interconnectedness of financial in-
struments and credit volume, suggesting that fluctuations in asset prices 
can have profound implications for credit availability.

Bayar et al. (2020) reported that the pandemic had a notable effect 
on increasing personal credit in Türkiye. On the other hand, Ersoy et al. 
(2022) revealed that fluctuations in currency value had a negative effect on 
personal credit volume. These studies suggest that credit helped mitigate 
some of the economic downturn caused by the pandemic, with non-per-
forming loans decreasing relatively during the pandemic period. Further-
more, all banks, except for foreign institutions, focused on maintaining 
high levels of short-term securities in the post-pandemic period, leading 
to a rise in sector deposits during the period analyzed. Engelmann and 
Lam (2023) also noted that while credit in some sectors saw significant 
growth during the pandemic, credit demand in sectors such as education 
and healthcare declined. Additionally, consumer credits and bank pro-
test bills have increased significantly compared to previous years. Sezal 
(2023) observed fluctuations in commercial and other credits during the 
pandemic. The preventive measures used by the economic administration 
to reduce the financial and monetary repercussions of COVID-19 are be-
lieved to have caused credit collapses. According to the author, a bubble 
was created by interest-free credits given to low-income borrowers on the 
personal side, in addition to aid credits provided by governmental insti-
tutions to the real sector and exporting businesses. Moreover, it is hypoth-
esized that business entities, when drawing Turkish lira, use the overseas 
currency to hedge against price rises. Thus, recurrent interest rate reduc-
tions by the Central Bank led to bubbling.

International studies mirror these trends, showcasing a decline in credit 
distribution during the pandemic period, exacerbated by heightened eco-
nomic risks (Daniłowska, 2021; Darjana et al., 2022). The severity of local 
pandemic conditions correlates with reduced credit utilization, reflecting 
pandemic fatigue (Horvath et al., 2023). Moreover, global studies suggest 
varying impacts of the pandemic on bank credits, influenced by diverse 
factors such as financial conditions, market structures, and regulatory en-
vironments (Çolak & Öztekin, 2021). The complex connection between 
financial instruments, especially bank credits, and economic growth has 
been extensively studied (Thierry et al., 2016; Lay, 2020). Grasping this 
relationship during crises like pandemics is crucial (Sanfilippo-Azofra et 
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al., 2018). Schumpeter (1949/2011) pioneered the understanding of how 
credit volume impacts economic growth, highlighting the essential role of 
financial systems in supporting innovation-driven progress. Later schol-
ars built upon this perspective by incorporating financial development 
into the discussion (Gurley and Shaw, 1955). It is suggested that the link 
between economic growth and credit volume is similar to the relationship 
between financial investment instruments (De Gregorio Rebeco, 1999).

Moreover, while existing literature often focuses on the nexus be-
tween credit volume and stock markets, exploring this relationship be-
yond stocks is crucial for holistic understanding and risk management in 
the banking sector (Adam et al., 2017; Hansman et al., 2018). Studies also 
delve into the impact of credit access on market participation, shedding 
light on asset allocation dynamics (Kozak and Sosyura, 2015). Addition-
ally, research on the effects of gold prices on various financial markets 
adds key points to this discussion (Ziaei, 2012). On the contrary, compara-
ble research has been conducted internationally. Daniłowska (2021) eval-
uates the influence of the COVID-19 pandemic on Poland’s credit market 
and finds that the virus had a detrimental effect on the credit industry. 
Even though interest rates decreased, commercial banks tightened lend-
ing rules and conditions due to the country’s increasing economic risk, 
which negatively impacted credit demand. Similarly, Darjana et al. (2022) 
show that Indonesia’s credit circulation fell more during the COVID-19 
pandemic era than it did before.

Horvath et al. (2023) investigated how the COVID-19 shock affected 
consumer credit usage and availability. They noted a steep drop in cred-
it utilization at the onset of the pandemic. Moreover, they found that the 
severity of the local pandemic had a substantial negative impact on cred-
it use, which continued to decrease as pandemic fatigue set in. Similar-
ly, Çolak and Öztekin (2021) evaluated the global effects of the pandemic 
on bank credit. They investigated bank and national traits that strength-
ened or lessened the incidence of the virus in bank lending. According to 
their research, financial institutions were relatively weak in nations that 
were more adversely affected by the pandemic. This effect is determined 
by the bank’s fiscal viability, industry structure, legislative and regulato-
ry context, brokerage firms, and the growth of the lending market, as well 
as the ease with which corporate enterprises may obtain credit capital and 
the healthcare sector’s disaster response. Scientists have extensively in-
vestigated the link between economic expansion and financial progress, 
as well as the impact of financial tools and financial intermediaries (partic-
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ularly banks) on the market. This interaction becomes even more critical 
in periods of economic and financial crisis and in the presence of factors 
that trigger such crises, such as pandemics. Additionally, the relationship 
between credit volume and financial investment instruments and invest-
ments emerges as a separate topic.

According to Longstaff and Wang (2012), in the context of ideal prof-
it and loss sharing, the minimal risk-averse individual will be given cred-
it and be permitted to hold hedged bets in the stock. The scholars also 
demonstrate how the volatility of asset values is directly tied to the size 
and location of the credit market. They discovered that the industry’s lev-
erage ratio, or the overall quantity of financing in the market, correlates 
with the variability of stock returns. Hansman et al. (2018), in their study 
on the relationship between consumer credits and stock prices, men-
tioned that these two variables are positively related, but it is difficult to 
determine causality. Ziaei (2012) applied the GMM model to explore how 
gold prices influenced equities, bonds, and domestic credit in ASEAN+3 
nations (China, Japan, South Korea, Malaysia, Indonesia, and the Philip-
pines). The results indicated that gold prices significantly impacted the 
bond and equity markets but did not affect domestic credit volumes. Ko-
zak and Sosyura (2015) analyzed the role of credit access in market par-
ticipation, highlighting that banking sector credits are often utilized for 
stock market investments and asset allocation. Bayram et al. (2022) inves-
tigated the connection between commercial credit and exchange rates in 
Türkiye, concluding that there was no co-integration between the two; 
however, a causal relationship was identified from commercial credits to 
the real effective exchange rate. Additionally, Wang et al. (2023) discov-
ered a strong causal link between Bitcoin prices and the money supply, 
as well as with the Consumer Price Index (CPI) and Economic Policy Un-
certainty (EPU).

Schumpeter (1911/1934: 53, 78) stated that the funds transferred by 
credit institutions to projects involving innovation would increase eco-
nomic growth, thus laying the groundwork for the connection between 
credit supply and economic expansion. Using Schumpeter’s assertion, it 
can be deduced that a sound financial framework encourages business-
people to engage in the organizational context, which boosts growth by 
increasing investment and savings in the economy. Subsequently, Gur-
ley and Shaw (1955) expanded on Schumpeter’s ideas by including finan-
cial application development. Investment management tools are antici-
pated to exhibit a similar link between economic development and credit 
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quantity. Credit expansion results in an expansion of the money supply, 
which is one of the financial development measures and is an element that 
increases financial development. When financial development increases, 
economic growth also increases. Since the level of welfare will increase 
with economic growth, this situation increases the total amount of mon-
ey individuals can direct to investments. At the same time, rising markets 
will increase their attractiveness and make investors demand more cash 
for investment purposes. The main objective of this study is to determine 
how and at what level credit volume has a relationship with financial in-
vestment instruments.

Previous studies have revealed significant relationships between bank 
credits and economic growth (Thierry et al., 2016; Lay, 2020), as well as 
between financial development and bank credits (Sanfilippo-Azofra et al., 
2018). These studies examined the relationship between changes in credit 
volume and various financial investment instruments during the pandem-
ic period. They sought to determine whether the investment instruments 
preferred by investors during the pandemic period and the credits extend-
ed by banks are related or not and to make inferences for the future. Look-
ing at the literature, it is evident that the interaction of credit volume and 
financial investment instruments is rarely examined. Only a handful of 
papers have investigated the prominent link between credit volume and 
investment instruments. Previous research has primarily concentrated on 
the link between credit volume and the stock market, neglecting the po-
tential for other relationships (Kim and Moreno, 1994; Ibrahim, 2006; Ka-
rim et al., 2012; Almutair, 2015; Camba and Camba, 2020). Moreover, the 
literature often points to a connection between credit usage and stock mar-
ket investments. Given this, it becomes important to explore the relation-
ship between credit volume and financial instruments beyond the stock 
market. Such an investigation is vital for the efficient functioning of the 
banking sector, helping investors understand potential risks, enhance pre-
dictability, and make more informed investment decisions. The study’s 
findings are especially relevant for policymakers and central banks devel-
oping credit policies, as well as for investors looking to make better choic-
es by considering the broader economic impact.

Despite the extensive exploration a significant literature gap remains. 
Most studies primarily focus on the relationship between credit volume 
and stock markets, largely overlooking other critical financial instruments 
such as gold, bonds, and foreign exchange rates. While some literature 
touches upon the implications of these instruments on credit dynamics, 
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comprehensive investigations into their interrelationships and asymmet-
ric effects – particularly during crisis periods – are limited. Furthermore, 
existing research tends to analyze these factors in isolation, without con-
sidering the broader context of how multiple financial instruments col-
lectively influence credit volume. Thus, this study seeks to bridge this 
gap by providing a holistic analysis of the interactions between various 
financial investment instruments and credit volume in Türkiye during the 
COVID-19 pandemic, highlighting the implications for effective risk man-
agement and policymaking in the banking sector.

Methods

Data and Variables Description

The goal of this study is to methodologically investigate the influence 
of various financial instruments on the credit volume during the peri-
od of the COVID-19 pandemic in Türkiye. To achieve this goal, the study 
first identified different financial instruments traded in the Turkish fi-
nancial industry. Total loan volume was selected as a proxy for the credit 
volume, while Gold Price, USD Exchange Rate, Bond Rate, Bitcoin Price, 
and BIST 100 were chosen as independent factors representing potential 
financial instruments. The selection of financial instruments in a study 
like this is typically based on their perceived relevance to the research 
question and their potential impact on the dependent variable. For in-
stance, the study deduce that the total loan volume is chosen as a proxy 
for credit volume since loans represent a significant portion of cred-
it extended by financial institutions. Tracking changes in total loan vol-
ume provides insight into the overall credit conditions in the economy 
(Benavides-Franco et al., 2023). Second, Gold is often considered a safe-
haven asset, with its price influenced by factors such as economic uncer-
tainty, inflation expectations, and currency fluctuations. Changes in the 
price of gold can reflect shifts in investor sentiment and financial mar-
ket conditions, which may affect credit availability and demand (Singh 
and Joshi, 2019). Third, the exchange rate between the Turkish Lira and 
the USD can impact various aspects of the economy, including trade, in-
flation, and investor confidence (Avdjiev et al., 2019). Moreover, Bond 
rates, specifically government bond rates, serve as benchmarks for bor-
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rowing costs in the economy. Changes in bond rates can influence inter-
est rates across the financial system, affecting lending and borrowing de-
cisions by businesses and consumers (Ziebart and Reiter, 1992). It is also 
noteworthy to consider Bitcoin as an important financial instrument be-
cause a change in Bitcoin prices reflects broader trends in investor risk 
appetite, speculation, and market sentiment, which potentially influence 
credit markets (Henriques and Sadorsky, 2018). Finally, given the pre-
dominant focus on the Turkish financial market, it’s important to note 
that the BIST 100 Index tracks the performance of the top 100 companies 
listed on the BIST 100. Movements in this index can serve as indicators of 
changes in overall market sentiment, investor confidence, and economic 
prospects. Consequently, these movements may have an impact on cred-
it conditions within the market. The study collected weekly data start-
ing from January 6th, 2020, which marks the beginning of the COVID-19 
pandemic, and ending on July 4th, 2022. By analyzing this data, the study 
aimed to determine whether these financial instruments significantly im-
pacted the credit volume during the specified period.

To continue the investigation, this paper employs the Non-linear Au-
toregressive Distributed Lag (NARDL) approach, as utilized in numer-
ous studies, including Rehman et al. (2022), Pan et al. (2022), Khanal et 
al. (2022), and Zeraibi et al. (2020). The NARDL model is advantageous 
because it offers a flexible framework for analyzing relationships be-
tween variables that exhibit nonlinear dynamics and potential asymme-
tries. Unlike traditional linear models, NARDL allows for the simultane-
ous analysis of both short-term and long-term effects while accounting 
for any asymmetries in the data. This method is particularly suited to the 
study, which investigates the influence of financial instruments on cred-
it volume in Türkiye during the COVID-19 period, where complex and 
dynamic interactions between variables are anticipated. Additionally, by 
applying the NARDL model, can investigate how changes in financial in-
struments such as Gold Price, USD Exchange Rate, Bond Rate, Bitcoin 
Price, and BIST 100 Index influence credit volume in Türkiye over time. 
Furthermore, the nonlinear structure of the NARDL model enables the 
identification of potential asymmetries and nonlinear connections in the 
dataset, offering a more detailed insight into the dynamics at work. The 
data used in this analysis were obtained from reputable sources, includ-
ing the Central Bank’s Electronic Data Delivery System (evds2.tcmb.gov.
tr/index.php) and Foreks Digital, which was established in 1990 through 
a collaboration between Switzerland and Türkiye (Foreks.com).
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Table 1: Variables Descriptions and Sources

Abbreviation Variables Scale Definition Sources

TLV Total Loans 
Volume

Measured by 
Commercial 

and individual 
credits 

provided by all 
deposit banks 

(Thousand TRY)

The aggregate amount 
of loans extended by 
financial institutions 

within a specified 
period

The Central 
Bank 

Electronic 
Data 

Delivery 
System

GLD Gram Gold 
Price in 

Turkish Lira

Measured in 
Turkish Lira per 

gram of gold

The cost of one gram 
of gold in Turkish Lira

Foreks 
Digital

UER USD 
Exchange 

Rate

Measured in 
Turkish Lira per 

1 US Dollar

Refers to the value 
of the United States 

Dollar (USD), 
expressed in terms of 

Turkish Lira (TRY)

Foreks 
Digital

BRI Fixed 
Coupon 

Government 
Bond Rate 

Interest

Measured in 
percentage 
points (%)

A type of government 
bond that pays a fixed 

rate of interest to 
investors over the life 

of the bond

Foreks 
Digital

BTC BITCOIN 
Price in 

Turkish Lira

Measured in 
Turkish Lira per 
1 unit of Bitcoin

This price indicates 
how much Turkish 

Lira is needed to 
purchase one Bitcoin 
on a given exchange 
or trading platform

Foreks 
Digital

BIS Borsa 
İstanbul 100 

Index

Measured in 
units of the 

performance 
of the top 100 

companies

A stock market 
index that monitors 

the performance 
of the 100 largest 

companies traded on 
Borsa İstanbul (BIST), 

Türkiye's primary 
stock exchange

Foreks 
Digital

Source: Own research.



155Exploring the Influence of Financial Instrument Prices...

The current paper investigates the following hypothesis
H1: Changes in financial instruments will significantly impact •	
total loan volume in Türkiye during the COVID-19 period.
H2: Increases in Gold Price will lead to higher demand for cred-•	
it, while decreases may reduce credit demand.
H3: Fluctuations in the USD Exchange Rate will influence total •	
loan volume, with a depreciation potentially decreasing credit 
demand and a strengthening stimulating it.
H4: Changes in Bond Rate will affect total loan volume, with •	
higher rates potentially reducing credit demand and lower rates 
stimulating it.
H5: Changes in Bitcoin Price will significantly impact total loan •	
volume, reflecting shifts in investor sentiment and risk appe-
tite.
H6: Movements in the BIST 100 Index will be associated with •	
changes in total loan volume, reflecting shifts in market senti-
ment and economic prospects.

Model specification

This research utilized the non-linear autoregressive distributed lag ap-
proach to analyze the relationships among the variables. The following 
functional equation, aligned with the works of Balsalobre-Lorente et al. 
(2021) and Shin et al. (2014), demonstrates the connection between total 
credit volume (LF1), gold (LF2), USD exchange rate (LF3), bond rate (LF4), 
Bitcoin (LF5), and BIST index (LF6).

A more consistent way to express equation (1) is as follows:

Equation 2 displays the independent variables. Whereas the total Cred-
it volume is considered a proxy for the credit volume. The model’s coef-
ficients are to , moreover, the factor t indicates the time span. Subse-
quently, the ARDL (Autoregressive Distributed Lag) method, introduced 
by Pesaran et al. (2001), was utilized in this research to analyze the rela-
tionship among the variables through the following formula.

𝐿𝐹1 = ∫ (𝐿𝐹2, 𝐿𝐹3, 𝐿𝐹4, 𝐿𝐹5, 𝐿𝐹6) (1)

𝐿𝐹1� = 𝛽� + 𝛽1𝐿𝐹2� + 𝛽2𝐿𝐹3� + 𝛽3𝐿𝐹4� + 𝛽4𝐿𝐹5�+𝛽5𝐿𝐹6� + 𝜀� (2)
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Furthermore, in line with Majeed et al. (2020), the study only looks at 
the pertinent factor in relation to shocks to the dependent variable – both 
positive and negative. These differences are explained by the following 
equations.

∆LF1t =∝ 0 + � ∝ 1 ∆𝐿𝐹1t-1 + � ∝ 2 ∆𝐿𝐹2t-1

�

�=�
+ � ∝ 3 ∆𝐿𝐹3t-1

�

�=�
+ � ∝ 4 ∆𝐿𝐹4t-1

�

�=�

�

�=�
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Variables are broken down into two groups in equations (4, 5, 6, 7, 8, 9, 
10, 11, 12, and 13): negative disturbances (GLD− q; UER− q; BRI− q; BTC− 
q; BIS− q) and positive disturbances (GLD+ q; UER− q; BRI− q; BTC− q). As 
a result, an asymmetric approach can be developed and demonstrated as 
follows:

The analysis of the error correction models is explained by equation (14).

Stationarity test

To ensure the robustness and reliability of the datasets, the study de-
ployed the Phillips–Perron test (PP) and the Augmented Dickey–Fuller 
test (ADF) as unit root tests. It starts with the augmented Dickey–Fuller 
test and makes the assumption that  is an error term for white noise. On 
the other hand, an adaptive version of the test that considers higher-order 
lags would be required if u is autocorrelated. Consequently, the analysis is 
enhanced by employing  (lags) from the initial series (Dickey and Fuller, 
1979). Furthermore, the multicollinearity and heteroskedasticity of the in-
accuracies are adjusted by the Phillips–Perron test through a direct alter-
ation of the test statistics (Phillips and Perron, 1988). The formulas for the 
two tests are shown below.
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Equation (15) indicates that the previous autoregressive lags of the dif-
ferenced term are improved by . The intercept and the time trend param-
eter are represented by  and , respectively. In equation (16),  de-
notes the initial value of the data, while  signifies stationarity at level 
I(0). Additionally,  represents the temporal trend, and  indicates the 
intercept.

BDS Test

According to Broock et al. (1996), the BDS test has proven to be empirical-
ly effective in determining the linearity and nonlinearity of a model. Based 
on the null hypothesis of the BDS test, samples can be either symmetrical-
ly, nonlinearly dispersed, or partially independent (Galadima and Aminu, 
2020). Consequently, if the data points exhibit non-linearity, we employ 
the NARDL method to explore the relationships among the indicators.

Where  approximate regular distribution where the 
average is zero;  is a deviation; b is the proportion of contiguous units 
utilized to create the frame or embedding scale.

The DOLS estimates

When estimating a long-term relationship in a model where the variables 
are cointegrated but arranged in a different order, the DOLS method em-
ploys a parametric approach (Stock and Watson, 1993). This framework in-
corporates leads and lags to address issues related to limited sample bias 
and contemporaneous bias. DOLS estimators can be obtained using least-
squares estimations, which are unbiased and asymptotically consistent, 
even in the presence of endogeneity. Moreover, the parameters account for 
residual irregularities and potential autocorrelation (Herzer and Nowak- 
-Lehmann, 2006). The formula is presented as follows:
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In equation (4), the long-run elasticity is represented by B. The term ∅ 
signifies the difference between the leads and lags of the I (1) regressors. 
The other values may be endogenous, autocorrelated, or unconventional; 
these factors are accounted for by the coefficients. Such parameters are con-
sidered undesirable

Robustness check models 

In addition, a modified least squares (FMOLS) was employed in this in-
vestigation to validate the precision of the DOLS results. In order to main-
tain the highest interdependent values, Hansen and Phillips (1988) devel-
oped the FMOLS analysis in 1990. The FMOLS method helps to account 
for the effects of the autocorrelation issue in the predictor factors brought 
on by cointegrating data and the unknown variability. 

It is understood that the ,  and  terms remove the autocorrela-
tion issue and hidden heterogeneity. The FMOLS estimator is unbiased and 
uses an unchanging mixture-normal exponential distribution. Thus, it may 
be used for standard Wald tests.

ð��� = ��𝑍�𝑌��
𝑇

�=�
�
−�

��𝑍�𝑌�� − 𝑇[ʎ��� ]
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Methodological mapping of the study

The Figure 1 provides a general image of the structure in which the study 
is conducted.

Figure 1: Empirical structure

Source: Authors’ draw.

Empirical Results and Analysis

A detailed overview and evaluation are illustrated in this part. Table 2 dis-
plays the outcomes of the statistical analysis for the identified factors from 
01/06/2020 to 07/04/2022. Descriptive statistics are calculated using sev-
eral metrics. With a constant and zero mean-variance, numerical figures of 
all the variables in the descriptive data showed an acceptable pattern. The 
Jarque–Bera test, for example, illustrates the normality test, which shows 
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that the TLV, GLD, UER, BRI, BTC, and BIS deviations are normally dis-
persed. TLV has a mean value of 9.49 and a maximum and lowest score of 
9.32 and 9.69, respectively. For additional verification of the collected sta-
tistics, the values of kurtosis (near 3) and skewness (near 0) are employed 
for each variable under review. A pair-wise correlation is calculated fol-
lowing the statistical analysis to investigate the relationship and the actu-
al link between the factors. All of the variables have a substantial relation-
ship, according to the empirical results. All financial instruments show a 
positive and robust correlation with the total credit volume. 

Table 2: An overview of the statistics

Descriptive statistics

TLV GLD UER BRI BTC BIS

Mean 9.4916 2.7161 0.9531 1.2048 5.3433 3.1644

Median 9.4777 2.6855 0.9156 1.2487 5.4950 3.1490

Maximum 9.6967 3.0128 1.2386 1.4266 5.9030 3.4151

Minimum 9.3295 2.4696 0.7691 0.9444 4.5544 2.9334

Std. Dev. 0.0918 0.1482 0.1350 0.1334 0.4098 0.1212

Skewness 0.4257 0.5666 0.8061 -0.3119 -0.4547 0.4618

Kurtosis 2.6077 2.3174 2.3134 2.0888 1.6309 2.3705

Jarque-Bera 4.7979 9.5527 16.759 6.6558 14.746 6.8202

Probability 0.0908 0.0084 0.0002 0.0358 0.00062 0.0330

Observations 131 131 131 131 131 131

Matrix of correlation

TLV 1.000000 - - - - -

GLD 0.976717 1.000000 - - - -

UER 0.967541 0.988042 1.000000 - - -

BRI 0.892475 0.864925 0.864833 1.000000 - -

BTC 0.802136 0.748656 0.744497 0.903720 1.000000 -

BIS 0.930868 0.904882 0.917879 0.870905 0.823607 1.000000

Source: Authors’ computation.
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Table 3 shows that none of the variables have unit roots, which is con-
sistent with the results of the ADF and PP tests. The results of the two tests 
show that the variables are stationary at the first difference. For instance, 
we observe that in ADF and PP tests TLV, GLD, UER, BRI, BTC, and BIS 
are revealing the absence of unit root at the first difference and the rejec-
tion of the main hypothesis (H0) according to the value of 1%. 

Table 3: Stationarity tests

ADF test at level

Variables TLV GLD UER BRI BTC BIS

Constant t-Statistic 0.9181 -0.4024 0.3666 -0.9214 -1.5677 0.1610

Constant 
& Trend

t-Statistic -0.3731 -1.5403 -1.4022 -3.1416 -0.4254 -2.4803

ADF at First difference

Variables TLV GLD UER BRI BTC BIS

Constant t-Statistic -14.1634*** -16.2351*** -16.5310*** -10.9477*** -10.2084*** -9.7241***

Constant 
& Trend

t-Statistic -14.2086*** -16.1751*** -16.5588*** -10.9040*** -10.3149*** -9.8039***

PP test at level

Variables TLV GLD UER BRI BTC BIS

Constant t-Statistic 0.6730 -0.5256 0.2230 -0.7987 -1.5431 -0.0566

Constant 
& Trend

t-Statistic -0.8266 -2.0409 -1.8246 -3.3669 -0.5970 -2.6758

PP test at First difference

Variables TLV GLD UER BRI BTC BIS

Constant t-Statistic -13.8592*** -16.0158*** -16.5739*** -11.1608*** -10.2087*** -9.7481***

Constant 
& Trend

t-Statistic -13.9087*** -15.9620*** -16.5588*** -11.1053*** -10.3357*** -9.7779***

1% indicates the rejection of the main hypothesis (H0) according to the significance level

Note: ∗∗∗, ∗∗, and ∗ signifies a critical value of 1%, 5%, and 10% levels, respectively.
Source: Authors’ computation.
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Incorporating tests for structural breaks and unit roots into the study 
is essential for ensuring the reliability and accuracy of data analysis. These 
tests provide us with invaluable insights into the behavior of data over 
time, allowing us to identify any significant shifts or changes in econom-
ic trends or market conditions. By detecting these structural breaks, better 
equipped to select the most appropriate econometric models to effective-
ly capture these changes, ultimately leading to more robust and trustwor-
thy results. To conduct further analysis, utilized the Dickey–Fuller test for 
structural breaks. The empirical findings from the structural break test in 
Table 4, which were calculated for the ADF and PP tests in the prior unit 
root tests, indicate a similar stability in the data. Most variables, including 
TLV, UER, BRI, BTC, and BIS, exhibit stationarity at the first difference, 
with structural breaks occurring in December 2021, April 2020, and March 
2020. In contrast, GLD is integrated at both the level and the first differ-
ence, with significant breaks noted in November and December 2021. The 
identified break dates offer significant insights into the dynamics of each 
variable. For example, the break on 01/10/2020, corresponding to the on-
set of the pandemic, could signify pivotal shifts in lending practices and 
credit demand, particularly in response to heightened economic uncer-
tainty. This period likely witnessed substantial changes in consumer and 
business behavior, impacting the credit market profoundly. The subse-
quent break on 12/20/2021 may denote further adjustments in lending 
behavior, possibly influenced by evolving market conditions and regula-
tory interventions aimed at stabilizing the economy. Moreover, consider-
ing the behavior of financial investment instruments provides additional 
context. For instance, the break dates for variables such as GLD and BRI 
shed light on changes in investor sentiment and risk perception during the 
pandemic. Fluctuations in gold prices may reflect investors’ flight to safety 
amidst market volatility, while shifts in government bond rates could sig-
nal changes in monetary policy or market expectations. Similarly, breaks 
in the UER may indicate shifts in global economic conditions and curren-
cy market dynamics, impacting credit availability and exchange rate risk 
for borrowers and lenders alike. Additionally, breaks in the BTC could 
reflect the growing prominence of cryptocurrencies as alternative invest-
ment assets during times of economic uncertainty, influencing both inves-
tor behavior and market liquidity. Finally, the break dates for the BIS of-
fer insights into domestic stock market dynamics and investor confidence. 
Changes in the index may reflect broader economic trends and investor 
sentiment, affecting credit market conditions and lending practices.
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Table 4: Test of the structural breakdown unit root

Variables Exogenous At level I(0) At first difference I(1) Verdict

T-stat The break 
period

T-stat The break 
period

TLV Trend and 
intercept

-3.119 01/10/2020 -15.69*** 12/20/2021 I(1)

GLD Trend and 
intercept

-3.650 11/02/2020 -17.59*** 12/20/2021 I(1)

UER Trend and 
intercept

-5.319** 11/08/2021 -17.91*** 12/13/2021 I(0) I(1)

BRI Trend and 
intercept

-4.431 07/20/2020 -13.18*** 04/20/2020 I(1)

BTC Trend and 
intercept

-2.794 12/07/2020 -11.41*** 03/09/2020 I(1)

BIS Trend and 
intercept

-3.508 03/08/2021 -11.18*** 03/16/2020 I(1)

Note: ∗∗∗, ∗∗, and ∗ signifies value of 1%, 5%, and 10% levels, respectively.
Source: Authors’ computation.

After determining the stationary condition and the direction of cau-
sation of the data, further examined asymmetries within the sample data 
using the BDS test. The results for TLV, GLD, UER, BRI, BTC, and BIS, 
presented in Table 5, clearly indicate that the null hypothesis of lineari-
ty is rejected at the 1% significance level. This finding suggests that the 
observed sequence is non-linear and not independently dispersed, high-
lighting the presence of significant asymmetries. Additionally, Liu et al. 
(2020) and Ahad and Anwer (2021) noted that when the sample data com-
prises a mixed series of integration, one-way causality, and dynamic vari-
ations, the standard ARDL method is inadequate for assessing both long- 
and short-term relationships among variables. Consequently, the NARDL 
framework is employed in this context to investigate the short- and long-
term relationships between the indicators.
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Table 5: Results of the BDS test

Variables B=2 B=3 B=4 B=5 B=6

TLV 0.1922*** 0.3227*** 0.4121*** 0.4738*** 0.5165***

GLD 0.1822*** 0.3061*** 0.3801*** 0.4462*** 0.4842***

UER 0.1837*** 0.3096*** 0.3951*** 0.4532*** 0.4922***

BRI 0.1781*** 0.3034*** 0.3874*** 0.4464*** 0.4885***

BTC 0.1955*** 0.3346*** 0.4287*** 0.4936*** 0.5362***

BIS 0.1849*** 0.3092*** 0.3923*** 0.4475*** 0.4838***

Note: The symbol *** denotes a 1% significance level 
Source: Authors’ computation.

The proper lag to incorporate is among the measures used to evalu-
ate the ARDL model. Autocorrelation issues may be addressed to demon-
strate the length of time a variable takes to respond to other variables by 
figuring out the ideal lag. Moreover, the examination affirms the accurate 
nature of the data produced by the estimation model (Dirir, 2023). It is ev-
ident from Table 6 lag contenders that lag 3 is the best lag for the study.

Table 6: Lag selection criteria

Lag LogL LR FPE AIC SC HQ

0 1173.462 NA 3.61e-16 -18.53114 -18.39607 -18.47626

1 2113.251 1775.157 2.12e-22 -32.87699 -31.93156 -32.49289

2 2283.209 45.11236 4.55e-23 -34.43190 -31.86574 -33.38935

3 2299.064 25.41806 6.37e-23 -34.11213 -30.73560 -32.74035

4 2256.648 257.2049 3.88e-23* -34.58171* -32.82592* -33.86839*

Note: ∗ signifies a value of 10% level
Source: Authors’ computation.

Figure 2 provides an overview of the different models that can be per-
formed with the NARDL bounds test. Nevertheless, there is a degree of 
fitness and reliability. For instance, model 1 and model 2 display the best 
results among other models. Based on this, the study selected model 1 to 
carry on with the NARDL model.
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Figure 2: Akaike information results

Source: Authors’ computation.

According to the Akaike Information Criterion (AIC), it is advisable to 
construct the F-statistic within a suitable timeframe to facilitate the limits 
test alongside the co-integration evaluation. As indicated in Table 7, the 
F-statistic produces values that are statistically significant, suggesting a 
long-term relationship among the variables being studied. Since the total 
statistical significance of 6.3591 exceeds the upper threshold, it can be con-
cluded that the components of the study are co-integrated.

Table 7: The NARDL bounds Test for long-term assessment

Model F-statistics Significance I(0) I(1) Remark

TLV = f (GLD, UER, 
BRI, BTC, BIS)

6.3591 10% 1.76 2.77 Co-
integration 

exists10 5% 1.98 3.04

- 2.5% 2.18 3.28

- 1% 2.41 3.61

Source: Authors’ computation.
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After confirming the existence of significant long-term relationships in 
the previous table, the NARDL analysis is utilized to explore the impacts, 
both positive and negative, of each independent variable on TLV. The 
findings in Table 8 indicate that in the long run, GLD-, BRI- and BTC+/- 
are significant. GLD- have a positive coefficient, meaning that a decrease 
in GLD has a positive long-run effect on TVL. BTC+ and BTC- both have 
negative coefficients, so increases in BTC have a negative effect, and de-
creases also have a negative effect. BTC+ is -0.063 and BTC- is -0.079. So 
both increases and decreases in BTC have a negative long-run effect on 
the TLV, but the magnitude is slightly larger for decreases. For BIS+, the 
coefficient is positive and significant at 10%, while BIS- is not significant. 
So positive shocks to BIS have a positive effect, but negative shocks don’t 
have a significant effect.

Further, the results of the short-term estimates reveal that the relation-
ship between long-term and short-term trends remains stable despite fluc-
tuations in the amplitudes and significance levels of the variables. The 
variables have lags. The coefficients here show the short-term dynamics. 
The error correction term is -0.17 and significant. The coefficient is nega-
tive and significant indicates convergence to equilibrium. UER_POS(-1) is 
positive and significant, while UER_NEG(-1) is also positive. UER_NEG 
in the current period is negative and significant. So an increase in UER_
POS in the first lag has a positive effect, but a decrease (UER_NEG) in the 
current period has a negative effect. For BRI_POS, the current and first 
lag aren’t significant, but the second lag is negative and significant. BTC_
POS has some lags significant: the third lag is negative, second lag pos-
itive. BTC_NEG at lag 1 is positive and significant. BIS_POS has a pos-
itive coefficient in the current and third lag, but negative in the first lag 
(though not significant). BIS_NEG is negative and significant. The model 
demonstrates robust explanatory power (R²=0.97) and stability (Durbin- 
-Watson≈2), though some variables lack significance, suggesting nonlin-
ear relationships. 
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Table 8: Non-Linear ARDL outcomes (long-run and short-run)

Long-run NARDL results

NARDL Model: (4, 0, 0, 3, 3, 3, 0, 4, 2, 4, 1)

Variable Coefficient Std. Error t-Statistic

GLD+ 0.061369 0.092594 0.662775

GLD- 0.298932** 0.139429 2.143966

UER+ 0.027668 0.118587 0.233314

UER- -0.332471 0.202761 -1.639717

BRI+ 0.110076 0.074895 1.469742

BRI- -0.263206*** 0.05180 -5.080379

BTC+ -0.063938*** 0.021735 -2.941639

BTC- -0.079334** 0.033438 -2.372616

BIS+ 0.1789* 0.101281 1.766986

BIS- 0.147460 0.097765 1.508304

Short-run NARDL results

Variable Coefficient Std. Error t-Statistic

TLV(-1) -0.1299* 0.074863 -1.735334

TLV(-2) 0.24806*** 0.032075 7.733908

TLV(-3) 0.06246** 0.025495 2.449910

UER_POS -0.03058* 0.016485 -1.855032

UER_POS (-1) 0.26773*** 0.017581 15.22890

UER_POS (-2) 0.15342*** 0.026523 5.784567

UER_NEG -0.06418*** 0.014293 -4.490461

UER_NEG (-1) 0.26862*** 0.011598 23.16144

UER_NEG (-2) 0.11912*** 0.027227 4.375315

BRI_POS 0.00049 0.011355 0.043406
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BRI_POS (-1) 0.00586 0.011330 0.517271

BRI_POS (-2) -0.02717** 0.011322 -2.400498

BTC_POS -0.00793 0.005894 -1.346104

BTC_POS (-1) 0.00543 0.006308 0.862022

BTC_POS (-2) 0.01075* 0.006091 1.765167

BTC_POS (-3) -0.01274** 0.005784 -2.204102

BTC_NEG 0.00685 0.005608 1.222757

BTC_NEG (-1) 0.03160*** 0.005610 5.633398

BIS_POS 0.07241*** 0.019063 3.798784

BIS_POS (-1) -0.01878 0.018211 -1.031429

BIS_POS (-2) 0.00774 0.017492 0.442475

BIS_POS (-3) 0.05203*** 0.016344 3.183465

BIS_NEG -0.07628*** 0.017017 -4.483026

CointEq (-1) -0.17277*** 0.020156 -8.571635

Constant 1.61153*** 0.187904 8.576401

R-squared: 0.968623; Adjusted R-squared: 0.956899; F-statistic: 82.62259; 
Prob(F-statistic): 0.0000; Durbin-Watson: 2.077145

Note: ∗∗∗, ∗∗ and ∗ signifies value of 1%, 5%, and 10% levels, respectively.
Source: Authors’ computation.

Following the confirmation of the co-integration, DOLS technique is 
used to look into the long-term influence of GLD, UER, BRI, BTC, and 
BIS on the credit volume. Consequently, Table 9 presents the outcome 
of the OLS, DOLS, and FMOLS. The predicted long-run coefficients of 
GLD and BIS are positive and significant at 1%, and 5% levels respec-
tively, assuming that all other variables remain unchanged, suggesting 
that a 1% increase in the Gold and BIST results in 0.5% and 0.15% rise in 
the credit volume during the COVID-19 period. These findings express 
that the long-run Gold and the BIST in Türkiye contributed to elevating 

Table 8 (cont.)
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the value of the credit during the COVID-19 pandemic in comparison 
to other financial instruments which displayed insignificant and note-
worthy effects on the credit volume. Moreover, it is noteworthy that the 
values of the estimated coefficients are correct in theory and practice. 
The current study assessed how well the estimated model correspond-
ed to the data by using a diagnostic test. The R2 value of 0.97%, demon-
strates how well the generated regression model performs. As a result, 
it can be concluded that the independent factors can account for 97% of 
the variabilities in the alteration of the outcome variable.

Table 9: Co-integration models

Dependent: Credits volume (TLV)

Variable Least squares FMOLS DOLS

GLD 0.5135***
[0.0630]
(0.0000)

0.5653***
[0.1020)
(0.0000)

0.5135***
[0.1083]
(0.0000)

UER -0.0905
[0.0751)
(0.2303)

-0.0966
[0.1203]
(0.4235)

-0.0905
[0.1291]
(0.4842)

BRI 0.0452
[0.0335)
(0.1801)

0.0085
[0.0540]
(0.8739)

0.0452
[0.0576]
(0.4342)

BTC 0.0131
[0.0089]
(0.1441)

0.0212
[0.0145]
(0.1462)

0.0131
[0.0153]
(0.3939)

BIS 0.1500***
[0.0350]
(0.0000)

0.1163**
[0.0567]
(0.0426)

0.1500**
[0.0601)
(0.0140)

C 7.5837***
[0.1354)]
(0.0000)

7.5574***
[0.2167)
(0.0000)

7.5837***
[0.2327]
(0.0000)

R2 0.9702 0.9685 0.9702

Note: ∗∗∗, ∗∗, and ∗ signifies a critical value of 1%, 5%, and 10% levels, respectively. The values between 
the brackets indicate the Std. Error, while the values between the parentheses imply the Prob. 
Source: Authors’ computation.
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Figure 3 (see next page) presents the asymmetric static multiplier 
effects from the NARDL model, which demonstrate both the positive 
and negative impacts that various financial instruments can have on 
credit volume. The thick, dotted black lines in these figures indicate the 
effects – both beneficial and detrimental – of the components on overall 
credit volume. This chart of NARDL multiplier effects reveals notable 
asymmetries in the responses to positive and negative shocks. Addi-
tionally, dynamic multiplier graphs were utilized to verify the consis-
tency of the anticipated long-term outcomes. Most graphs display long-
term asymmetries, as indicated by the presence of the zero line (dotted 
solid red line), which remains positioned between the positive and neg-
ative shocks, except for the UER and BRI, which tend to hover above 
these shocks.

To confirm the validity of the NARDL model, conducted several 
tests, including autocorrelation (Durbin–Watson), serial correlation 
(Breusch–Godfrey LM), heteroskedasticity (Breusch–Pagan–Godfrey 
and Harvey tests), and normality (Jarque–Bera). The results in Table 
10 indicate that the model is unconstrained and exhibits optimal dis-
tribution concerning autocorrelation, serial correlation, and heteroske-
dasticity.

Table 10: Diagnostic test

Tests Coeff/prob.

R2 0.9653

Durbin–Watson test 1.9213

Jarque–Bera test for normality 0.1194 (0.9420)

Heteroskedasticity Test: Breusch–Pagan–
Godfrey

1.3107 (0.1467)

Heteroskedasticity Test: Harvey 1.1470 (0.3151)

Breusch–Godfrey LM test 0.0484 (0.9527)

Source: Authors’ computation.
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Figure 3: The Dynamic multiplier for variables and the Credit volume

Source: Authors’ computation.

To assess the process for parametric and variance stability, also used 
the CUSUM and CUSUMQ plots. Except for 2022, Figure 4 illustrates the 
model’s resilience and is inside the significance zone’s 5% requirement. 
The reason why the model departs from the significance bounds at that 
period can be explained by the fact that Türkiye fully lifted the restriction 
concerning COVID-19 at the beginning of 2022. This sudden policy rear-

 

 

 

 

 



173Exploring the Influence of Financial Instrument Prices...

rangement caused a short-term shock in the financial market. Similar in-
terpretations and scenarios can be observed in studies undertaken by Jam-
il et al. (2022) and Louail and Benarous (2021).

Figure 4: Cusum Graphs

Source: Authors’ computation.

Figure 5: Data trends over the studied period

Source: Author’s compliance.
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Discussion and Conclusion

The COVID-19 pandemic has not only swept across the world but contin-
ues to exert a profound impact on the global marketplace, albeit with vary-
ing effects across different economic sectors. While some industries have 
weathered the storm more resiliently, others have been severely disrupt-
ed, prompting a range of responses, including widespread lockdown mea-
sures. As economies grapple with the unprecedented challenges posed by 
the pandemic, both large corporations and small businesses have experi-
enced a significant downturn in productivity. In tandem with the broad-
er economic turbulence, the financial sector has encountered its own set 
of challenges. The Central Bank of the Republic of Türkiye (CBRT) found 
itself in a precarious position as early as March 2020, with its exchange 
reserves already depleted, leaving Türkiye highly vulnerable to volatile 
capital movements triggered by the pandemic. Moreover, the pandemic-
induced uncertainty has exacerbated fluctuations across virtually all eco-
nomic and financial indicators, with notable impacts observed in the vol-
ume of credit transactions and the stock market. 

The repercussions of heightened unpredictability have been partic-
ularly evident in global financial markets. Amidst escalating ambiguity, 
total foreign portfolio transfers from stock markets have taken a sharp 
downturn, exacerbating negative trends. Country Credit Default Swap 
(CDS) spreads have widened considerably, signaling heightened investor 
risk perception, while national currency values have experienced marked 
declines relative to foreign exchange rates. In response to these challeng-
es, nations worldwide have implemented a spectrum of regulatory, mon-
etary, and fiscal measures aimed at mitigating the adverse effects of the 
pandemic on their economies. These measures encompass a range of inter-
ventions, from liquidity injections to interest rate adjustments, all aimed at 
stabilizing financial markets and bolstering economic resilience. The inter-
twining factors of the COVID-19 pandemic and escalating economic un-
predictability have coalesced to fuel heightened volatility in stock markets 
worldwide.

It is noteworthy that access to credit remained prevalent throughout 
the pandemic period. The total amount of cash credits extended by the 
banking sector surged by 30.40% from March 2020 to March 2021. By April 
2022, this figure soared by a staggering 48% over the preceding 12 months. 
During the research period of this study (January 2020 to July 2022), to-
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tal credits surged by an impressive 130%. Concurrently, the value of the 
US dollar rose by 181%, Bitcoin (measured in Turkish lira) surged by 752%, 
Gold (measured in Turkish lira) increased by 226%, and the BIST 100 in-
dex grew by 105%. Throughout this period, investors increasingly viewed 
cryptocurrencies, notably Bitcoin, as a safe haven amidst market volatility. 
This sentiment is corroborated by numerous academic studies, including 
those by Dyhrberg (2016), Murty et al. (2022), and Marobhe (2022). Inves-
tors, undeterred by risks, leveraged credits to capitalize on Bitcoin invest-
ments, as noted by Pho et al. (2021). These scholars assert that, for risk-tol-
erant investors, Bitcoin serves as a superior portfolio asset compared to 
traditional safe havens like gold. Selmi et al. (2018) further highlight Bit-
coin’s resilience to the political and economic fluctuations of individual 
nations, potentially surpassing gold as a safe haven asset.

In contrast to the claims of Bitcoin’s status as a safe haven during the 
pandemic, some research (including studies by Wen et al., 2022 and Ku-
mar and Padakandla, 2022) disputes this view, suggesting that gold proves 
to be a more reliable, safe haven amid increasing oil and stock market pric-
es. Reflecting these differing viewpoints, research explores the safe haven 
discussion to identify which financial instrument has a stronger correla-
tion with credit volume during the pandemic. This analysis aims to deter-
mine the investment vehicle that encourages investors to take on greater 
risks. To support the examination, analyzed weekly data from the begin-
ning of the COVID-19 pandemic, starting on January 6, 2020, until July 4, 
2022. Utilizing a non-linear Autoregressive Distributed Lag (ARDL) mod-
el, sought to capture both short-term variations and long-term trends ac-
curately.

The findings from the NARDL analysis underscore significant asym-
metric dynamics in both short- and long-run relationships during the COV-
ID-19 period (2020–2022). Long-run results reveal that negative shocks to 
variables like BRI and BTC exerted stronger adverse effects compared to 
their positive counterparts, while BIS+ positively influenced the depend-
ent variable. Short-run dynamics highlight lagged adjustments, with UER 
and BIS exhibiting contrasting impacts from positive/negative shocks, 
and significant error correction confirming a stable equilibrium conver-
gence rate. These results emphasize the critical role of asymmetric mod-
eling in capturing pandemic-era economic complexities, particularly in 
volatile markets and policy environments, and imply that policymakers 
should account for differential responses to shocks when designing inter-
ventions.
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The adverse shock outcomes associated with exchange rates align with 
findings by İlhan of Akdeniz (2020), who indicated significant and neg-
ative impacts on stock market trading activity attributable to exchange 
rates and CDS premiums. Furthermore, the study underscores that among 
macroeconomic factors, the exchange rate wields the most substantial in-
fluence.

It’s noteworthy that during the COVID-19 pandemic, both positive 
and negative shocks associated with Bitcoin were observed to have tangi-
ble effects on Türkiye’s credit volume. These findings support the works 
of two notable authors. For instance, Tay (2022) posited that Bitcoin was 
primarily classified as a hedging instrument in Japan during the pandem-
ic. However, Tay’s research suggests that such a classification might not 
hold for emerging economies like Türkiye. This underscores the nature of 
Bitcoin’s role as a financial instrument during periods of heightened un-
certainty. Furthermore, Sinlapates et al. (2023) assert that neither Bitcoin 
nor gold qualifies as a safe haven asset, as their trading behaviors can po-
tentially amplify portfolio losses. This perspective challenges convention-
al notions regarding the role of cryptocurrencies like Bitcoin in times of 
economic distress, suggesting that they may not offer the stability and risk 
mitigation properties traditionally associated with safe havens.

Review of the existing literature and empirical evidence of this study 
highlight that financial instruments affecting credit volume in Türkiye are 
crucial in determining the nation’s economic framework. A range of ele-
ments, including government policies, market dynamics, and individu-
al borrowing habits, all interact to influence the accessibility and extent 
of credit in the country. Moreover, while credits have served as essen-
tial sources of capital for businesses and individuals, they have also con-
tributed to escalating levels of debt and financial instability. The onset of 
the COVID-19 pandemic has further underscored the importance of effec-
tively managing credits, particularly as businesses contend with economic 
challenges and individuals confront mounting financial pressures. Given 
these circumstances, it’s imperative for policymakers and financial institu-
tions to closely monitor and regulate these instruments to foster econom-
ic growth and stability while mitigating the associated risks of excessive 
debt. A range of strategies can be deployed through targeted regulatory 
measures, innovative lending approaches, or enhanced borrower commu-
nication to ensure that credits remain a catalyst for economic development 
in Türkiye. Striking a balance between promoting economic expansion 
and prudently managing debt levels will be critical for Türkiye’s long-
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term prosperity. By adopting sustainable practices and fostering resil-
ience, Türkiye can pave the way for a stronger and more resilient econo-
my in the years to come.

In summary, this paper underscores several key policy implications for 
effectively managing credits and promoting economic stability in Türki-
ye. Firstly, policymakers need to collaborate closely with financial insti-
tutions to ensure responsible lending practices. This entails implement-
ing regulations that safeguard borrowers’ ability to repay while fostering 
financial literacy among borrowers. Additionally, exploring alternative 
lending models with lower risk profiles can enhance the resilience of both 
lenders and borrowers. Secondly, given the inherent volatility of finan-
cial markets, policymakers must remain vigilant in monitoring market 
conditions to anticipate fluctuations in credit availability and costs. This 
proactive approach involves developing early warning systems for finan-
cial risks, conducting regular market assessments, and fostering interna-
tional cooperation to share insights and best practices. Thirdly, nurturing 
small and medium-sized enterprises (SMEs) is crucial for Türkiye’s eco-
nomic growth. However, SMEs often face challenges accessing necessary 
funding. Policymakers can address this by establishing targeted lending 
programs and incentives for financial institutions to support SMEs. Ad-
ditionally, providing training and technical assistance to enhance finan-
cial literacy among SMEs can improve their readiness to access financing. 
Lastly, promoting alternative financing models, such as crowdfunding 
and peer-to-peer lending, offers avenues for diversifying funding sourc-
es and reducing reliance on traditional credit channels. Policymakers can 
facilitate the adoption of these models by creating a conducive regulato-
ry framework, educating consumers about available options, and foster-
ing the development of innovative financing platforms tailored to diverse 
borrower needs.

In essence, effective management of the financial instruments influ-
encing credit volume in Türkiye demands a comprehensive strategy that 
harmonizes the imperatives of economic expansion and financial resil-
ience with the imperative of mitigating debt-related risks. Through a 
strategic and forward-thinking approach to credit management, policy-
makers can play a pivotal role in nurturing a resilient and sustainable 
financial landscape conducive to the long-term prosperity and growth of 
all stakeholders.
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Acar, I.A. (eds) Pandemnomics: The Pandemic’s Lasting Economic Effects. Cham: Spring-
er, pp. 99–115.

Dyhrberg, A.H. (2016) ‘Bitcoin, gold and the dollar: A GARCH volatility analysis’, Finance 
Research Letters, 16, pp. 85–92.

Engelmann, B. and Lam Nguyen, T.T. (2023) ‘Global assessment of the COVID-19 impact 
on IFRS 9 loan loss provisions’, Asian Review of Accounting, 31(1), pp. 26–41.

Ersoy, E., Świecka, B., Grima, S., Özen, E. and Romanova, I. (2022) ‘The impact of ESG 
scores on bank market value? Evidence from the US banking industry’, Sustainabili-
ty, 14(15), No. 9527. 

Ferrara, L., Mogliani, M. and Sahuc, J.G. (2022) ‘High-frequency monitoring of growth at 
risk’, International Journal of Forecasting, 38(2), pp. 582–595.

Fuhrer, L.M., Ramelet, M.A. and Tenhofen, J. (2021) ‘Firms’ participation in the Swiss 
COVID-19 loan programme’, Swiss Journal of Economics and Statistics, 157, pp. 1–22.

Galadima, M.D. and Aminu, A.W. (2020) ‘Nonlinear unit root and nonlinear causality in 
natural gas-economic growth nexus: Evidence from Nigeria’, Energy, 190, No. 116415. 

Gambacorta, L. and Marques-Ibanez, D. (2011) ‘The bank lending channel: lessons from 
the crisis’. Economic policy, 26(66), pp. 135–182.

Gurley, J.G. and Shaw, E.S. (1955) ‘Financial aspects of economic development’, The Amer-
ican Economic Review, 45(4), pp. 515–538.

Hansen, B.E. and Phillips, P.C.B. (1988) ‘Estimation and Inference in Models of Cointegra-
tion: A Simulation Study’, in Cowles Foundation Discussion Papers, No. 1125, pp. 1–41.

Hansman, C., Hong, H., Jiang, W., Liu, Y.J. and Meng, J.J. (2018) Effects of Credit Expansions 
on Stock Market Booms and Busts. National Bureau of Economic Research, Working Pa-
per No. 24586, Cambridge: NBER.

Henriques, I. and Sadorsky, P. (2018) ‘Can bitcoin replace gold in an investment portfolio?’ 
Journal of Risk and Financial Management, 11(3), No. 48. 

Heryán, T. and Tzeremes, P.G. (2017) ‘The bank lending channel of monetary policy in 
EU countries during the global financial crisis’, Economic modelling, 67, pp. 10–22.

Herzer, D. and Nowak-Lehmann, D.F. (2006) ‘Is there a long-run relationship between 
exports and imports in Chile?’, Applied Economics Letters, 13(15), pp. 981–986.

Horvath, A., Kay, B. and Wix, C. (2023) ‘The COVID-19 shock and consumer credit: Evi-
dence from credit card data’, Journal of Banking & Finance, 152, 106854. 

Ibrahim, M.H. (2006) ‘Stock prices and bank loan dynamics in a developing country: The 
case of Malaysia’, Journal of Applied Economics, 9(1), pp. 71–89.

İlhan, A. and Akdeniz, C. (2020) ‘The impact of macroeconomic variables on the stock 
market in the time of COVID-19: The case of Türkiye’, Ekonomi Politika ve Finans 
Araştırmaları Dergisi, 5(3), pp. 893–912.

Jamil, I., Kogid, M., Lim, T.S. and Lily, J. (2022) ‘The Impact of Soybean Futures and Crude 
Oil Futures on Palm Oil Indexes: Evidence from Bounds Test of Level Relationship 
and Causality Analysis’, Economies, 10(10), No. 237. 

Karim, B.A., Lih, L.S. and Karim, Z.A. (2012) ‘Bank loans and stock prices: An Empirical 
evidence’, Aceh International Journal of Social Science, 1(2), pp. (2): 53–57.



181Exploring the Influence of Financial Instrument Prices...

Kartal, M.T., Ertuğrul, H.M. and Ulussever, T. (2022) ‘The impacts of foreign portfolio 
flows and monetary policy responses on stock markets by considering COVID-19 pan-
demic: Evidence from Turkey’, Borsa Istanbul Review, 22(1), pp. 12–19.

Khanal, A., Rahman, M.M., Khanam, R. and Velayutham, E. (2022) ‘Exploring the impact 
of air transport on economic growth: new evidence from Australia’, Sustainability, 
14(18), No. 11351. 

Kılıç Depren, S. and Kartal, M.T. (2021) ‘Prediction on the volume of non-performing loans 
in Turkey using multivariate adaptive regression splines approach’, International Jour-
nal of Finance & Economics, 26(4), pp. 6395–6405.

Kim, S.B. and Moreno, R. (1994) ‘Stock prices and bank lending behavior in Japan’, Econom-
ic Review, Federal Reserve Bank of San Francisco, 94, February 11, pp. 1–4.

Kozak, S. and Sosyura, D. (2015) ‘Access to credit and stock market participation’, Ross 
School of Business Paper, No. 1276. 

Kumar, A.S. and Padakandla, S.R. (2022) ‘Testing the safe-haven properties of gold and bit-
coin in the backdrop of COVID-19: a wavelet quantile correlation approach’, Finance 
research letters, 47, No. 102707. 

Lay, S.H. (2020) ‘Bank credit and economic growth: Short-run evidence from a dynamic 
threshold panel model’, Economics Letters, 192, No. 109231. 

Liu, Y., Amin, A., Rasool, S.F. and Zaman, Q.U. (2020) ‘The role of agriculture and foreign 
remittances in mitigating rural poverty: Empirical evidence from Pakistan’, Risk man-
agement and healthcare policy, 13, pp. 13–26.

Longstaff, F.A. and Wang, J. (2012) ‘Asset pricing and the credit market’, The Review of Fi-
nancial Studies, 25(11), pp. 3169–3215.

Louail, B. and Benarous, D. (2021) ‘Relationship between economic growth and unemploy-
ment rates in the Algerian economy: Application of Okun’s law during 1991–2019’, Or-
ganizations and Markets in Emerging Economies, 12(1), pp. 71–85.

Majeed, M.T., Samreen, I., Tauqir, A. and Mazhar, M. (2020) ‘The asymmetric relationship 
between financial development and CO 2 emissions: the case of Pakistan’. SN Applied 
Sciences, 2, pp. 1–11.

Marobhe, M.I. (2022) ‘Cryptocurrency as a safe haven for investment portfolios amid 
COVID-19 panic cases of Bitcoin, Ethereum and Litecoin’, China Finance Review Inter-
national, 12(1), pp. 51–68.

McPhilemy, S. and Moschella, M. (2019) ‘Central banks under stress: Reputation, account-
ability and regulatory coherence’, Public Administration, 97(3), pp. 489–498.

Murty, S., Victor, V. and Fekete-Farkas, M. (2022) ‘Is Bitcoin a safe haven for Indian investors? 
A GARCH volatility analysis’, Journal of Risk and Financial Management, 15(7), No. 317. 

Pan, L., Amin, A., Zhu, N., Chandio, A.A., Naminse, E.Y. and Shah, A.H. (2022) ‘Exploring 
the Asymmetrical Influence of Economic Growth, Oil Price, Consumer Price Index and 
Industrial Production on the Trade Deficit in China’, Sustainability, 14(23), No. 15534. 

Pesaran, M.H., Shin, Y. and Smith, R.J. (2001) ‘Bounds testing approaches to the analysis of 
level relationships’, Journal of applied econometrics, 16(3), pp. 289–326.

Phillips, P.C. and Perron, P. (1988) ‘Testing for a unit root in time series regression’, Bio
metrika, 75(2), pp. 335–346.

Pho, K.H., Ly, S., Lu, R., van Hoang, T.H. and Wong, W.K. (2021) ‘Is Bitcoin a better port-
folio diversifier than gold? A copula and sectoral analysis for China’ International Re-
view of Financial Analysis, 74, No. 101674. 

Purnamawati, I.G.A. and Yuniarta, G.A. (2021) ‘Loan Restructuring, Human Capital and 
Digital towards MSME Performance in the COVID-19 Pandemic’, Asia Pacific Manage-
ment and Business Application, 10(2), pp. 177–192.



182 Bilgehan Tekin, Sadik Aden Dırır

Rehman, A., Cismas, L.M. and Milin, I.A. (2022) ‘The “Three Evils”: Inflation, Poverty 
and Unemployment’s Shadow on Economic Progress: A Novel Exploration from the 
Asymmetric Technique’, Sustainability, 14(14), No. 8642. 

Sanfilippo-Azofra, S., Torre-Olmo, B., Cantero-Saiz, M. and López-Gutiérrez, C. (2018) ‘Fi-
nancial development and the bank lending channel in developing countries’, Journal of 
Macroeconomics, 55, pp. 215–234.

Schumpeter, J.A. (1911/1934) The theory of economic development: an inquiry into profits, capi-
tal, credit, interest, and the business cycle. Redvers, O. (transl.) New Brunswick–London: 
Harvard University Press.

Selmi, R., Mensi, W., Hammoudeh, S. and Bouoiyour, J. (2018) ‘Is Bitcoin a hedge, a safe 
haven or a diversifier for oil price movements? A comparison with gold’, Energy Eco-
nomics, 74, pp. 787–801.

Sezal, L. (2023) ‘A study on bank credit volumes of fragile five countries’, Hitit Sosyal Bilim-
ler Dergisi, 16(1), pp. 209–222.

Shin, Y., Yu, B. and Greenwood-Nimmo, M. (2014) ‘Modelling asymmetric cointegration 
and dynamic multipliers in a nonlinear ARDL framework’, in Sickles, R.C. and Hor-
race, W. (eds) Festschrift in honor of Peter Schmidt: Econometric methods and applications. 
New York: Springer, pp. 281–314.

Singh, N.P. and Joshi, N. (2019) ‘Investigating gold investment as an inflationary hedge’, 
Business Perspectives and Research, 7(1), pp. 30–41.

Sinlapates, P., Sriwong, T. and Chancharat, S. (2023) ‘Risk Spillovers between Bitcoin and 
ASEAN+ 6 Stock Markets before and after COVID-19 Outbreak: A Comparative Anal-
ysis with Gold’, Journal of Risk and Financial Management, 16(2), No. 103. 

Stock, J.H. and Watson, M.W. (1993) ‘A simple estimator of cointegrating vectors in high-
er order integrated systems’, Econometrica: journal of the Econometric Society, 61(4), pp. 
783–820.

Tay, B.H. (2022) ‘Stock returns-bitcoin Nexus: evidence from pre and during COVID-19 
outbreak/Bee-Hoong Tay’. Voice of Academia, 18(2), pp. 59–69.

Thierry, B., Jun, Z., Eric, D.D., Yannick, G.Z.S. and Landry, K.Y.S. (2016) ‘Causality rela-
tionship between bank credit and economic growth: Evidence from a time series anal-
ysis on a vector error correction model in Cameroon’, Procedia-Social and Behavioral Sci-
ences, 235, pp. 664–671.

Wang, L., Sarker, P.K. and Bouri, E. (2023) ‘Short-and long-term interactions between Bit-
coin and economic variables: Evidence from the US’, Computational Economics, 61(4), 
pp. 1305–1330.

Wen, F., Tong, X. and Ren, X. (2022) ‘Gold or Bitcoin, which is the safe haven during the 
COVID-19 pandemic?’, International Review of Financial Analysis, 81, No. 102121. 

Zeraibi, A., Balsalobre-Lorente, D. and Shehzad, K. (2020) ‘Examining the asymmetric nex-
us between energy consumption, technological innovation, and economic growth: 
Does energy consumption and technology boost economic development?’ Sustainabil-
ity, 12(21), No. 8867. 

Ziaei, S.M. (2012) ‘Effects of gold price on equity, bond and domestic credit: Evidence from 
ASEAN+ 3’, Procedia-Social and Behavioral Sciences, 40, pp. 341–346.

Ziebart, D.A. and Reiter, S.A. (1992) ‘Bond ratings, bond yields and financial information’, 
Contemporary Accounting Research, 9(1), pp. 252–282.

Žunić, A., Kozarić, K. and Dželihodžić, E.Ž. (2021) ‘Non-performing loan determinants 
and impact of COVID-19: Case of Bosnia and Herzegovina’, Journal of Central Banking 
Theory and Practice, 10(3), pp. 5–22.


