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Abstract 

This study examines the effects of the COVID-19 pandemic on the Türkiye stock market between March 14, 2020, 
and April 29, 2022, using the Quantile Autoregressive Distributed Lag (QARDL) model. The research investigates 
the relationship between the BIST100 index and selected economic indicators across quantiles ranging from 0.05 
to 0.95. These indicators include daily new COVID-19 cases, the dollar exchange rate (FX), Brent crude oil prices 
(OIL), and credit default swap (CDS) rates. Findings indicate that an increase in COVID-19 cases has a negative 
impact on the stock market across various quantiles. While the dollar exchange rate generally shows a positive 
relationship with the BIST100 index, Brent crude oil prices, and CDS rates exhibit a negative impact. These results 
highlight the complex effects of both internal and external factors on the Türkiye stock market, providing 
significant insights for policymakers and future research. 
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Öz 

Bu çalışma, 14 Mart 2020 ile 29 Nisan 2022 tarihleri arasında COVID-19 pandemisinin Türk borsası üzerindeki 
etkilerini, Kantil Otoregresif Dağıtılmış Gecikme (QARDL) modelini kullanarak incelemektedir. Araştırma, BIST100 
endeksi ve seçilen ekonomik göstergeler arasındaki ilişkiyi 0,05'ten 0,95'e kadar değişen kantillerde inceler. Bu 
göstergeler COVID-19 günlük yeni vakaları, dolar kuru (FX), Brent petrol fiyatları (OIL) ve kredi temerrüt takası 
oranları (CDS)’dır. Bulgular, COVID-19 vakalarının artışının borsa üzerinde farklı kantillerde negatif bir etkisi 
olduğunu göstermektedir. Dolar kuru, BIST100 endeksi ile pozitif bir ilişki sergilerken, ham petrol fiyatları ve CDS 
oranları negatif bir etki göstermektedir. Bu sonuçlar hem içsel hem de dışsal etkenlerin Türk borsası üzerindeki 
etkilerini ve bu etkilerin karmaşıklığını ortaya koymakta, politika yapıcıları ve gelecekteki araştırmalar için önemli 
çıkarımlar sunmaktadır. 
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1. Introduction 

The COVID-19 pandemic has had an unprecedented global impact; almost every country 
around the world has enacted strategies to mitigate the spread of the virus and prevent the 
collapse of its health system. Many countries suffered a downturn following these mitigation 
strategies, mostly restrictions and shutdowns. The pandemic has created fear, uncertainty, 
and doubt (FUD) within societies, and when FUD does not fade, it causes more damage than 
the disease itself. The COVID-19 pandemic not only caused economic shrinkage but also 
changed the lifestyle of people (Harvey, 2020). Purchasing behavior has changed because of 
difficulties accessing goods and services, including essential items (Spash, 2021). 

Regarding the economic impact, the World Trade Organization (WTO) spotlighted notable 
downturns. Global trade in goods and services shrunk by 12%. Whereas sectors like fuel and 
transport equipment witnessed declines of 33.5% and 16%, respectively, the tech and 
pharmaceutical sectors registered growths of 10% and 9.5% in 2020 (WTO, 2022). Macao, 
China, especially, experienced the sharpest ranking decline for services trade, from 44th in the 
world to 64th (WTO, 2021). Thus, the world’s trade downturn was followed by decreased 
global economic activity. The US Institute for Supply Management published a survey of 
exporter and importer companies; their results show that 75% of the companies had a 
disruption of their supply chain, affecting both importer and exporter countries (Fernandes, 
2020). 

Similarly, the COVID-19 pandemic has caused significant global disruptions in the financial 
markets (Zhao et al., 2023). The outbreak has led to market anomalies, disrupted consumer 
consumption patterns, and shaken confidence in financial markets worldwide (source). As a 
result, there have been heavy losses in global financial markets and significant changes not 
seen since the 2008 financial crisis (Zongyun, 2022).  

Emerging nations have been particularly hard hit by the pandemic, including Türkiye. Türkiye’s 
problems have been highlighted by its rising exchange rates, which negatively affect its 
economy (Karahan, 2020). Unlike many emerging markets that benefit from currency 
depreciation, this advantage has eluded Türkiye due to its robust dependence on foreign 
investment and its low saving rate (Habib et al., 2017). When the exchange rate increases, it 
increases the debt level and makes it difficult for the country to attract new investments 
(Cehreli et al., 2017).  

The COVID-19 pandemic has also caused significant disruptions in the financial markets of 
Türkiye. These disruptions have manifested in several ways, such as increased volatility, 
liquidity challenges, and plummeting stock prices. Specifically in Türkiye, the stock market was 
thrown into chaos in early 2020 due to the lockdown and halt in company operations. 
Investors faced heightened uncertainties and concerns about the economic outlook, leading 
to a sharp decline in stock valuations. In addition, Çepni et al. (2021) highlighted the role of 
“fake news” and media coverage during COVID-19 in negatively impacting stock market 
returns in Türkiye.   

One of the stock markets affected by the pandemic was the Borsa Istanbul (BIST). The BIST 
100 stock index, a market capitalization-weighted index tracking the top 100 companies on 
the Borsa Istanbul, was established in 2013 because of the merger of the Istanbul Stock 
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Exchange, the Istanbul Gold Exchange, and the Derivatives Exchange of Türkiye. The BIST is 
composed of four main markets: the equity market, the debt securities market, the derivatives 
market, and the precious metals and diamond market. The BIST 100 index is the main index 
of the BIST, tracking the performance of the top 100 companies listed on the equity market 
based on their market capitalization. The BIST 100 index is widely regarded as a barometer of 
the Türkiye economy, reflecting its growth potential, competitiveness, and resilience.  

The COVID-19 pandemic has had a significant impact on the BIST 100 index of Borsa Istanbul, 
leading to increased volatility, liquidity challenges, and plummeting stock prices. This is due to 
several factors, including the lockdown of businesses, the disruption of supply chains, and the 
decline in consumer demand (Mazur et al., 2021). Additionally, the pandemic has led to a 
widening of the valuation gap between different sectors of the Türkiye stock market, with 
some sectors, such as software, benefiting from the pandemic while others, such as tourism 
and hospitality, have been severely impacted (Çepni et al., 2021). Finally, the pandemic has 
led to a decline in investor sentiment toward the Türkiye stock market, given the country’s 
high inflation, current account deficit, and political instability (Eren & Basar, 2016; Toparlı et 
al., 2019; Gazel, 2016). Before the pandemic, the Türkiye stock market, as examined through 
the lens of the BIST 100, was influenced by a combination of local and global macroeconomic 
variables such as inflation, interest rates, exchange rates, current account deficits, and foreign 
direct investment (Eren & Basar, 2016). Both positive and negative oil price shocks also played 
a vital role in influencing the BIST 100 index, showcasing a complex interaction of multiple 
factors (Toparlı et al., 2019). Furthermore, a notable cointegration and causality existed 
between the BIST 100 index and gold price, emphasizing the multifaceted influences on the 
stock market (Gazel, 2016). 

Various studies have also probed into the pandemic’s impact on consumption, 
unemployment, economic/policy uncertainty, financial development, and governmental 
responses (Demirgüç-Kunt et al., 2021; Liu et al., 2021; Syed, 2022). A study by Öztürk et al. 
(2020) delved into the economic repercussions of the global pandemic at the sectoral level, 
revealing that specific sectors in Türkiye, like metal products and banking, were more 
adversely affected by COVID-19 than similar sectors in Europe. Another investigation by Çelik 
& Yılmaz (2021) found a nuanced relationship between COVID-19 cases and deaths and stock 
market returns in Türkiye, indicating that while increased cases negatively affected returns, 
COVID-19-related deaths seemingly had a positive effect on them. 

Exploring broader geographical dimensions, Topcu & Gulal (2020) assessed the impact of 
COVID-19 on emerging stock markets in both Asia and Europe. Their research emphasized the 
pronounced negative influence on stock market returns, with Europe suffering more than 
Asia. Notably, Türkiye was pinpointed as one of the country’s most negatively impacted. 
Further, an analytical piece by Korkmaz & Yılmaz (2020) shed light on the escalating stock 
market volatility in Türkiye in the wake of the pandemic, especially after the announcement 
of the first case. 

Recent research by Tuna (2022), which examined the influence of oil price, gold price, and 
volatility in the VIX index on the BIST 100 during the pandemic, underscored that these factors 
had rapidly diminishing impacts, with most of the variations in the BIST 100 being self-
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explanatory. Additionally, a comprehensive study by Yılmaz et al. (2021) focusing on the 
Türkiye stock market’s sectoral indices highlighted the pandemic’s heterogeneous impact, 
showing that some sectors displayed resilience while others wilted. The study also noted 
increased co-movement between different sectoral indices and the BIST 100, suggesting a 
broader synchronization in response to the pandemic. 

Unlike previous studies that focused on specific variables or assumed a linear relationship 
between the stock market and explanatory variables, this study employs a comprehensive 
approach. We capture both the pandemic situation and the external environment using the 
Quantile Autoregressive Distributed Lag (QARDL) model developed by Cho et al. (2015). This 
model allows for estimating the short-run and long-run effects of various factors like COVID-
19 new cases, USD/TL exchange rates (FX), crude oil prices (OIL), and credit default swap rates 
(CDS) on different quantiles of the BIST 100 index. It accounts for asymmetry and 
heteroscedasticity in financial data and variation across the distribution of the dependent 
variable. Our study contributes to the literature by offering a detailed analysis of the impact 
of the COVID-19 pandemic on the Türkiye stock market using a sophisticated econometric 
approach, and it has significant implications for policy interventions and future research. 

The following sections of the paper are organized as follows. Section II provides the theoretical 
background and hypothesis development with the related literature; Section III presents the 
data and the econometric approach. Section IV summarizes the results with a discussion, and 
section V concludes the paper. 

 

2. Literature Review and Hypothesis Development 

Many economies were affected by the COVID-19 pandemic, and the most drastic impacts 
stood out in the stock exchange market. The threat of systemic risk became prominent due to 
the country-wide restrictions, which made investors more reluctant to spend their money in 
the exchange market (Umar et al., 2021). Following the pandemic, the trends in stock markets 
have shifted to a subsequent fall, known as a bear market. Because the sectors mentioned 
above will be less profitable, investors have sought ways to gain more during the pandemic 
period. While this is one of the counter-effects of the pandemic, another effect is that it leads 
investors to leave stock markets because of negative expectations for the future (Atri et al., 
2021). Thus, it can be hypothesized as in the following that if people leave the stock market 
due to the pandemic, this will create a detrimental effect on the markets:  

H1: There exists a negative relationship between the stock market performance and 
COVID-19 cases. 

The deterioration in the stock markets was followed by a decrease in energy demand due to 
the response of the real economy, which also led to a significant reduction in the commodity 
markets. Particularly, crude oil prices suffered a severe decline. The travel restrictions caused 
decreased consumption, and oil demand fell; further, due to the production side’s shock, the 
oil price experienced a collapse (Ali et al., 2020). Sharif et al. (2020) found that oil price 
volatility had a negative association with the US stock market, even after controlling for other 
factors. The study found that a 1% increase in oil price volatility was associated with a 0.1% 
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decrease in the stock market. The study also found that the association was more significant 
during the COVID-19 pandemic. Similarly, Zhang & Hamori (2021) show a sharp decline in 
crude oil prices due to the COVID-19 pandemic, leading to an extreme decrease in stock 
market performance for the US, Japan, and Germany. Therefore, it can be considered that 
COVID-19 and the following effects of it have caused the oil price to decrease and have further 
detrimental effects on the stock market: 

H2: There exists a negative relationship between the stock market performance and 
crude oil prices. 

Various studies focused on the CDS (Credit Default Swaps) due to CDS spreads being accepted 
as one of the credit risk indicators; recent studies have tried to measure the risk posed by 
COVID-19 effectively (Nhuyen, 2022). Apergis et al. (2022) examined 386 US firms and showed 
that COVID-19 caused an increase in CDS rates. The COVID-19 effects on CDS rates have been 
studied through the consumption channel in 40 developed and emerging countries by Hao et 
al. (2022), and their results show that CDS rates significantly increase following COVID-19. 
However, the effect is more significant in the short term compared to the long term. Kartal 
(2020) has studied the CDS spreads in Türkiye both before and after the COVID-19 pandemic. 
According to the results of the study, the author argues that CDS spreads increased due to the 
COVID-19 pandemic in Türkiye. Ustaoğlu (2022) studied Türkiye’s stock market, CDS rates, and 
exchange rate. The result of the study suggests that there is a bidirectional causality between 
the BIST-100 index and the CDS rates; therefore, it is important to consider the impact of CDS 
rates on stock markets: 

H3: There exists a negative relationship between the stock market and CDS. 

Emerging economies like Türkiye frequently encounter financial risks due to foreign-currency 
exposures. Historical records, such as the crises of the 1990s, underscore the volatility these 
exposures can bring to emerging market economies (Eichengreen & Hausmann, 1999). As 
Durdu et al. (2020) highlighted, the global risk of banking and currency crises has escalated 
with tightening US monetary policies, particularly in economies grappling with foreign 
currency exposures. 

In the context of Türkiye, the literature identifies a distinct economic trait. Unlike many 
developing countries, Türkiye exhibits a negative causal relationship between economic 
growth and exchange rates (Habib et al., 2017; Kandil et al., 2007; Karahan, 2020). This inverse 
correlation means that when the Türkiye lira depreciates against vital global currencies like 
the US dollar or the euro, the debt burden of Türkiye entities increases, and their default risk 
escalates, too. This consequent reduction in profitability and domestic consumption deters 
investors and suppresses demand for Türkiye stocks, leading to a decline in indices like the 
BIST 100, a proxy for the Türkiye economy. 

Drawing from this backdrop, the hypothesis of this study emerges clearly: A depreciation of 
the Türkiye lira negatively impacts Türkiye’s economic activity and output, which in turn 
affects the Türkiye stock market’s performance: 

H4: A negative relationship exists between the stock market and foreign currency 
exchange rates. 
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3. Data and Methodology 

In this section, we elucidate the research methodology, data sources, variable definitions, and 
model specifications employed in this study. 

3.1. Data and Definition of the Variables 

The purpose of this study was to evaluate how the COVID-19 pandemic affected the 
performance of Türkiye’s stock market using a comprehensive daily dataset covering March 
14, 2020, to April 29, 2022. This period encompasses Türkiye’s entire experience with the 
pandemic, from its initial stages to a later point, offering insights into the stock market’s 
immediate and sustained responses. Commencing on March 14, 2020, when Türkiye reported 
its first COVID-19 cases, the study extends to April 29, 2022, providing a holistic perspective 
on the pandemic’s prolonged impact and the evolving resilience of the stock market. 

The analysis employs various variables to examine the dynamics of the Türkiye stock market 
performance comprehensively. The dependent variable is the BIST100 Index, reflecting the 
combined performance of the top 100 companies listed on the Borsa Istanbul. Widely used as 
a primary benchmark for the Türkiye stock market, the BIST100 index is a crucial metric 
(Akçağlayan & Tuzcu, 2023). The study also incorporates the daily count of new COVID-19 
cases to acknowledge the profound economic implications of the pandemic. Fluctuations in 
infection rates can influence investor confidence, consumer behavior, and government 
policies, shaping trends in the stock market (Kartal, 2020; Ottone et al., 2023). Moreover, 
previous research has established a significant correlation between rising COVID-19 deaths 
and the declining performance of the BIST100 index (Alan & Aybars, 2022). 

The variable of crude oil prices is included to address the direct impact of the global crude oil 
market on Türkiye’s economy. Given Türkiye’s dependence on oil imports, fluctuations in 
crude oil prices can affect trade balances, inflation, and overall economic stability 
(Gokmenoglu et al., 2015; Köse & Ünal, 2021; Gao & Chen, 2022). Additionally, changes in 
crude oil prices can directly influence stock market movements, especially in sectors closely 
linked to the BIST100 index, with empirical evidence suggesting a long-term causality 
relationship between oil prices and the BIST100 index (Ismayilov & Gürler, 2022). The study 
considers the exchange rate, representing Türkiye’s currency value against major currencies, 
as a critical factor. Movements in the exchange rate can impact export competitiveness, 
inflation, and the attractiveness of Türkiye’s assets to foreign investors (Cutcu & Dineri, 2021). 
These factors reverberate in the stock market, influencing investor behavior and overall 
market trends (Civan et al., 2022). Research indicates that the exchange rate and interest rates 
substantially impact Türkiye’s stock market indices more than oil prices (Ismayilov & Gürler, 
2022). Türkiye’s 5-year sovereign Credit Default Swap (CDS) rates are included as indicators of 
the country’s stock market performance. CDS rates and financial derivatives designed to 
hedge against debt default risks offer insights into investor perceptions of Türkiye’s debt risk 
and influence the performance of the Türkiye stock market. Previous studies have highlighted 
the significant impact of CDS rates on the BIST100 Index, with higher rates indicating increased 
risk perception, potentially impacting investor confidence and stock market behavior (Civan 
et al., 2022; Xie & Zhang, 2022; Erdaş, 2022; Kartal, 2020). The research employs log 
transformations on all variables to tackle the challenge of multicollinearity stemming from 
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daily data. However, the variable of crude oil prices poses a particular difficulty, as it may 
involve negative figures. We have added a constant value to all data points to ensure positivity 
before applying the logarithmic transformation. This method is more consistent with common 
practices in the field and preserves the statistical properties of the data (MaCurdy & Pencavel, 
1986; Bellégo, Benatia & Pape, 2022; Cohn, Liu & Wardlaw, 2022).  

With the QARDL approach at the helm, our study aspires to decode the diverse and nuanced 
impacts of the pandemic, dissecting variations across distinct quantiles of stock market 
returns. Table 1 provides an overview of the variables and their respective sources. 

Table 1: Summary of Variables 
Variable Abbreviation Description Data Source 

BIST100 Index BIST100 The index is used as the main index 
for Borsa Istanbul Equity Market. Borsa Istanbul (BIST, 2022) 

COVID-19 New 
Cases COVID Daily new cases of COVID-19 Worldometer (2022) 

Crude Oil Price OIL The price of crude oil.  Yahoo (2023) 

Exchange Rate FX Forex Buying Rates for USD/TL. Central Bank of the Republic 
of Türkiye (CBRT, 2022) 

Credit Default 
Swap Rates CDS Sovereign (Türkiye) 5-year CDS  World Government Bonds 

(2022) 

The integration of these variables provides a robust and comprehensive framework for 
analyzing the complex interplays between the COVID-19 pandemic and the various financial 
indicators in the Türkiye economy. 

3.2. Model and Estimation Technique 

This study employs the Quantile Autoregressive Distributed Lag (QARDL) model, an advanced 
adaptation of the ARDL model introduced by Cho et al. (2015). The ARDL model is a widely 
recognized tool for modeling relationships between two or more time series variables, 
considering the lags of both dependent and independent variables. In contrast, the QARDL 
extends this by permitting quantile regression, thereby capturing varied effects of explanatory 
variables across the distribution of the dependent variable. 

Among the salient advantages of the QARDL model is its aptitude for assessing cointegration-
a statistical correlation between multiple time series variables, suggesting concurrent long-
term movements. This feature enables the QARDL model to probe a stable equilibrium 
relationship between the analyzed variables, even if they individually display non-stationarity. 
Additionally, the QARDL model’s design is conducive to examining asymmetry, thereby 
detecting varying impacts of historical variable values for both positive and negative shifts. 
Such an attribute ensures the model’s ability to gauge the non-linear and diverse reactions of 
the dependent variable to variations in the explanatory factors (Zhang et al., 2020). 

The QARDL model’s distinctive trait of accommodating location-based asymmetry asserts that 
the model’s coefficients might hinge upon a specific position within the conditional 
distribution of the stock market. This flexibility signifies the model’s adeptness at factoring in 
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diverse market conditions and regimes while evaluating the influences of explanatory 
variables. 

Building on this, the QARDL method exhibits marked superiority over both the linear ARDL and 
Johansen cointegration tests. While the ARDL model comprehensively assesses both short-
term and long-term variations in parameters, the Johansen test is primarily concentrated on 
long-term relationships. The QARDL, in contrast, is adept at capturing the intricate interplays 
of time-varying integration and dependence parameters, offering a panoramic view of both 
short-run and long-run equilibria (Cho et al., 2015). Paired with the QARDL, the Wald test 
(Godil et al., 2020; Jiang et al., 2021) is utilized as a robust diagnostic tool to scrutinize 
hypotheses related to parameter constraints. This proves particularly effective for probing 
long-term quantile equilibrium effects, thus furnishing deeper insights into the structural 
nuances of the relationships. 

Before delving further into the specifics of QARDL, it is instructive to first lay the foundation 
by understanding its precursor, the linear ARDL model. The ensuing equation can depict this 
model: 

BIST = α + φ BIST   + ω  COVID19   + λ FX   + γ  OIL   

+ θ CDS   + ε  

(1) 

where 𝜀  is the error term and shows that 𝐵𝐼𝑆𝑇 − E ,  𝜎 is the 𝑡 restricted field of : 

{𝐵𝐼𝑆𝑇 , 𝐶𝑂𝑉𝐼𝐷 , 𝐹𝑋 , 𝑂𝐼𝐿 , 𝐶𝐷𝑆 }. Letters such as 𝑙, 𝑚, 𝑛, 𝑜, and 𝑝 demonstrate the 
Schwarz information lag order requirement (SIC). 

The QARDL model describes the quantile estimation as follows by extension of equation (1): 

𝑄 = 𝛼(𝜏) + 𝜔 (𝜏)𝐵𝐼𝑆𝑇 + 𝜔 (𝜏)𝐶𝑂𝑉𝐼𝐷19 + 𝜆 (𝜏)𝐹𝑋 +

𝛾 (𝜏)𝑂𝐼𝐿 + 𝜃 (𝜏)𝐶𝐷𝑆 + 𝜀 (𝜏) (2)

 

where 𝜀 (𝜏) = 𝐵𝐼𝑆𝑇 − 𝑄 0 < 𝜏 < 1 represents the quantile. Then, because of 

the expected serial correlation, equation 2 transformed into the following: 

𝑄 = 𝛼 + 𝜌𝐵𝐼𝑆𝑇 + 𝜕COVID19 𝐶𝑂𝑉𝐼𝐷19 + 𝜕 𝐹𝑋 + 𝜕 𝑂𝐼𝐿 + 𝜕 𝐶𝐷𝑆

+ 𝜑 𝛥𝐵𝐼𝑆𝑇   + 𝜔 𝛥𝐶𝑂𝑉𝐼𝐷19   + 𝜆 𝛥𝐹𝑋   + 𝛾 𝛥0𝐼𝐿

  + 𝜃 𝛥𝐶𝐷𝑆   + 𝜀 (𝜏)                                                                                                             (3)
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Building on the foundation laid by Cho et al. (2015), the structure of the quantile error 
correction model can be articulated as follows:  

𝑄 = 𝛼(𝜏) + 𝜌(𝜏)(𝐵𝐼𝑆𝑇 − 𝛽 (𝜏)𝐶𝑂𝑉𝐼𝐷19 − 𝛽 (𝜏)𝐹𝑋 −𝛽 (𝜏)𝑂𝐼𝐿

                   −𝛽 (𝜏)𝐶𝐷𝑆 ) + 𝜑 (𝜏)Δ𝐵𝐼𝑆𝑇   + 𝜔 (𝜏)Δ𝐶𝑂𝑉𝐼𝐷19   + 𝜆 (𝜏)Δ𝐹𝑋    

                + 𝛾 (𝜏)Δ𝑂𝐼𝐿   + 𝜃 (𝜏)Δ𝐶𝐷𝑆   + 𝜀 (𝜏)                                                                 (4)

 

To examine the cumulative short-term impact of previous stock market movements on the 
current stock market, we employed the delta method, which calculates 𝜑  as the sum of 𝜑  
from i-1 to l-1 as 𝜑 = ∑ 𝜑 . Additionally, the cumulative impact of prior short-term 
fluctuations in independent variables, such as COVID-19, 𝜔 = ∑  𝜔  ( 𝜔  as the sum of  𝜔  
from 𝑖 − 0 to 𝑚 − 1) on present levels was computed. This involved aggregating the 
influences of both historical and contemporaneous values of these variables, the exchange 
rate 𝜆 = ∑ 𝜆  (𝜆  as the sum of 𝜆  from 𝑖 − 0 to 𝑛 − 1), crude oil 𝛾 = ∑ 𝛾  (𝛾  as the 
sum of 𝛾  from 𝑖 = 0 to 𝑜 − 1), and CDS 𝜃 = ∑ 𝜃  (𝜃  as the sum of 𝜃  from 𝑖 − 0 to 𝑝 −

1). The model also entails the specification of coefficients that are inextricably linked to long-
term variables such as COVID-19, exchange rate, oil price, and CDS. These coefficients are 
outlined hereinafter: 

𝛽 ∗ = −
𝛽

𝜌
,  𝛽 = −

𝛽

𝜌
,  𝛽OIL* = −

𝛽

𝜌
,  and  𝛽 ∗ = −

𝛽

𝜌                      (5) 

 

4. Results 

4.1. Descriptive Statistics 

Table 2 provides a statistical summary of five variables: BIST, crude oil (OIL), credit default 
swaps (CDS), the exchange rate (FX), and COVID-19 (COVID19). According to the findings, the 
dependent variable BIST has a mean value of 1461 with a minimum of 842 and a maximum of 
1193.39. The COVID-19 variable has an average of 19341, with the number of cases ranging 
from a single case to 111,157. The average oil price stands at approximately 60, with its lowest 
value being -9 and the highest reaching 122. The exchange rate has an average of 9.062 with 
a standard deviation of 2.587, indicating that Türkiye’s exchange rate revolves closely around 
this mean. The CDS variable shows a mean value of 462.341, with its range spanning from 
283.13 to 691.95. Also, the results from the Jarque-Bera (JB) test for all variables signal a 
deviation from a normal distribution, suggesting the appropriateness of a non-linear 
econometric method (Jiang et al., 2021). The JB statistics for all variables are significant at the 
1% level, indicating a strong deviation from normality. Given the importance of the normality 
assumption in many econometric analyses, this deviation hints that traditional linear models 
might not be the best tools for analyzing this data. Hence, there is a suggestion for the 
appropriateness of non-linear econometric methods that can better capture and represent 
the underlying relationships in the data. 



 
 

Doğan, M. A. & Teklie, D. K. (2024). Türkiye Stock Market in the Shadow of COVID-19 Pandemic: A 
QARDL Approach. Fiscaoeconomia, 8(1), 362-384. Doi: 10.25295/fsecon.1317679 

371 
 

Table 2: Descriptive Statistics 

*** represents the level of significance at 1%. 

4.2 Unit Root Test 

We employ unit root tests to determine the order of integration of the variables in time series 
data and to assess their stationarity before estimating the QARDL model. In this study, we use 
the Zivot-Andrews (ZA) test (2002), as well as the Augmented Dickey-Fuller (ADF) test and the 
Phillips-Perron (PP) test. These tests are crucial for determining the stationarity and potential 
structural breaks in time series data, especially when employing the QARDL method. This is 
because the tests provide critical information about the stationarity, order of integration, and 
potential structural breaks in the data, allowing researchers to make informed decisions about 
the model specification and draw valid inferences from their analyses. 

The choice to employ the Zivot-Andrews’s test stems from its unique capability to account for 
one structural break in time series data. While both the ADF and PP tests offer foundational 
insights into the order of integration, they usually operate under the assumption of a 
consistent time series with no structural breaks. However, given the susceptibility of economic 
and financial time series to sudden shifts from the COVID-19 pandemic can lead to 
unprecedented disruptions in economic indicators, warranting the need to consider potential 
structural breaks in the data. 

By integrating the possibility of a structural break, the ZA test ensures a more nuanced and 
accurate evaluation of a series’ stationarity. Such an approach is particularly pivotal for this 
research, which seeks to evaluate the impacts of significant external events on various 
economic variables. 

According to the ADF and PP test results, all variables are integrated at order one (I (1)) except 
crude oil, which is stationary at the I (0) level for the ADF test. The Zivot-Andrews (ZA) test 
results also indicate that OIL, FX, and COVID19 are non-stationary in levels but stationary at 
the I (1) levels. Thus, in line with these findings, we selected the order of integration at I (1) 
for our analysis with the QARDL model. 

Table 3: Unit Root Test Results and Structural Break Test Result 

Note: *** represents the level of significance at 1%. 

Variable Mean Std. Dev. Min Max J-B Stats 
BIST 1461.96 372.12 842.5 1193.39 14.097*** 

COVID19 19341.565 21310.787 1 111157 16.007*** 
FX 9.062 2.587 6.284 16.606 8.322*** 
OIL 60.366 22.875 -9.95 122.185 72.185*** 
CDS 462.341 95.791 283.13 691.95 2.561*** 

Variables 
ADF test PP test ZA Test 

ADF (level) ADF (Δ) PP (level) PP (Δ) 
ZA (level) ZA (Δ) 

t-statistic Break-term t-statistic Break-term 
BIST -2.489 -13.925*** -2.027 -12.332*** -27.748*** 7/25/2020 -11.569*** 07/24/2020 
COVID19 -2.369 -20.791 *** -1.815 -21.355*** -1.441 04/23/2021 -9.961*** 04/19/2021 
FX -2.044 -16.237 *** -0.25 -22.001*** -4.79 11/04/2020 -11.713*** 08/07/2020 
OIL -4.911*** -19.287 *** -0.52 -16.817*** -4.343 01/02/2022 -11.943*** 12/05/2021 
CDS -1.971 -18.074 *** -1.909 -24.012*** -7.06*** 11/17/2021 -13.502*** 12/21/2021 
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4.3. Results and Discussion  

The QARDL model in Table 4 provides a rigorous and comprehensive analysis of the complex 
relationships between the Türkiye BIST100 index and the independent variables of COVID-19, 
foreign exchange rate, oil price, and credit default swap. The table reports the long-run and 
short-run estimates of the QARDL model for different quantiles of the stock market returns 
distribution, ranging from the 5th to the 95th percentiles of the distribution. The results show 
that the error correction mechanism (ECM) coefficients are negative for all quantiles from 0.05 
to 0.95 in the long term, indicating that any deviations from the long-term equilibrium 
between the stock market and the other variables will be automatically corrected over time. 

Table 4: The Long-Run and Short-Run Results of Quantile Autoregressive Distributed Lag 

𝐐𝐮𝐚𝐧𝐭𝐢𝐥𝐞𝐬 (𝛕) 
Constant ECM Long-run estimates Short-run estimates 

α∗(τ) ρ∗(τ) βCOVID19 (τ) βFX (τ) β0IL (τ) βCDS (τ) φ1 (τ) ω0 (τ) λ0 (τ) γ0 (τ) θ0 (τ) 

0.05 
0.062 

(-0.001) 
−0.252* 
(−0.005) 

−0.432*** 
(−2.301) 

0.303* 
(0.371) 

−0.120 
(−0.207) 

−0.214 
(−0.201) 

0.243** 
(1.038) 

−0.221** 
(−2.734) 

0.236* 
(2.306) 

−0.032 
(−0.257) 

−0.014*** 
(−2.820) 

0.1 0.024 
(-0.014) 

−0.231** 
(−0.003) 

−0.250*** 
(−2.471) 

0.200** 
(0.519) 

−0.292 
(−0.301) 

−0.273 
(−0.181) 

0.231** 
(2.819) 

−0.108** 
(−2.165) 

0.072* 
(1.437) 

−0.019 
(−0.231) 

−0.005*** 
(−2.199) 

0.2 0.041 
(-0.001) 

−0.192* 
(−2.421) 

−0.073*** 
(−2.082) 

0.141* 
(0.601) 

−0.195 
(−0.363) 

−0.242 
(−0.208) 

0.325** 
(2.149) 

−0.017 
(−2.011) 

0.028** 
(1.301) 

−0.125 
(−0.243) 

−0.154** 
(−2.001) 

0.3 
0.031 

(-0.324) 
−0.142** 
(−1.954) 

−0.120** 
(−2.378) 

0.378 
(0.821) 

−0.264 
(−0.319) 

−0.072** 
(−0.156) 

0.437** 
(1.085) 

−0.019 
(−2.170) 

0.079** 
(2.904) 

−0.026 
(−0.431) 

−0.027* 
(−2.014) 

0.4 
0.023 

(-0.005) 
−0.133** 
(−1.963) 

−0.328** 
(−2.191) 

0.396 
(0.901) 

−0.225 
(-0.393) 

−0.119** 
(−0.242) 

0.291** 
(2.008) 

−0.067 
(−2.107) 

0.008 
(1.931) 

−0.043 
(−0.503) 

−0.017 
(−2.901) 

0.5 
0.0351 
(-0.019) 

−0.145** 
(−1.987) 

−0.203** 
(−1.968) 

0.401 
(0.894) 

−0.284 
(−0.414) 

−0.461** 
(−0.238) 

0.322** 
(2.103) 

−0.009 
(−2.131) 

0.017 
(1.956) 

−0.062 
(−0.549) 

−0.025 
(−2.912) 

0.6 0.074 
(0.002) 

−0.161** 
(−1.992) 

−0.119** 
(−1.967) 

0.332** 
(0.992) 

−0.357 
(−0.424) 

−0.136** 
(−0.257) 

0.348*** 
(1.998) 

−0.021 
(−2.014) 

0.006 
(1.946) 

−0.043 
(−0.601) 

−0.018 
(−2.891) 

0.7 
0.045 

(0.246) 
−0.287** 
(−2.062) 

−0.239* 
(−1.923) 

0.321** 
(1.001) 

−0.142** 
(−0.378) 

−0.312** 
(−0.356) 

0.245*** 
(1.908) 

−0.022 
(−2.108) 

0.013 
(1.910) 

−0.055 
(−0.607) 

−0.302 
(−2.780) 

0.8 
0.051 

(0.027) 
−0.354** 
(−1.894) 

−0.523* 
(−1.921) 

0.142** 
(1.036) 

−0.218*** 
(−0.493) 

−0.325*** 
(−0.391) 

0.369*** 
(1.992) 

−0.031 
(−2.103) 

0.006 
(1.939) 

−0.133 
(−0.703) 

−0.004 
(−2.612) 

0.9 0.108 
(0.000) 

−0.331** 
(−2.104) 

−0.137* 
(−1.900) 

0.362** 
(1.103) 

−0.171*** 
(−0.594) 

−0.336*** 
(−0.412) 

0.382*** 
(2.037) 

−0.078 
(−2.339) 

0.193 
(1.471) 

−0.540 
(−0.491) 

−0.718 
(−2.249) 

0.95 
0.039 

(0.057) 
−0.361** 
(−2.803) 

−0.252* 
(−1.902) 

0.360** 
(1.151) 

−0.378*** 
(−0.359) 

−0.405*** 
(−0.512) 

0.361*** 
(2.117) 

−0.068 
(−2.097) 

0.071 
(1.053) 

−0.139 
(−0.658) 

−0.142 
(−2.408) 

Note: ***, **, and * Significance levels at 1%,5%, and 10% level of significance, respectively. 

The result from the QARDL model reveals a consistent and statistically significant negative 
impact of the COVID-19 variable on the Türkiye BIST100 index. This effect is observed across 
all quantiles in the long run and at the 5th and 10th quantiles in the short run. This persistent 
negativity likely results from changes in market sentiment stemming from the pandemic, 
marked by panic-induced investor pessimism and heightened uncertainty. Additionally, the 
pandemic-induced disruptions, including lockdowns, supply chain interruptions, and 
economic uncertainty, have significantly affected the profitability and prospects of companies 
listed in the BIST100, amplifying the downward pressure on the financial market. This finding 
is also consistent3 with the work of Basuony et al. (2021), Kartal & Dağlı (2021) and Atıcı Ustalar 
& Sanlisoy (2021). Additionally, the pandemic markedly increased the BIST-100 stock market’s 
risk, with portfolio risk rising by 115% and beta escalating to 0.949314, reflecting significant 
changes in market dynamics (Atilgan & Afşar, 2022).  

The study found that the effect of exchange rates on the stock market is positive and 
significant for most quantiles, except for the 30th, 40th, and 50th quantiles in the long run and 
the 5th, 10th, 20th, and 30th quantiles in the short run. However, the magnitude of the effect 

 
3 See for further discussion Jabeen et al. (2021). 
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varies across quantiles. For example, a 1% increase in the exchange rate is associated with a 
0.3% increase in stock returns in the 5th quantile but only a 0.14% increase in the 20th quantile. 
This suggests the asymmetric relationship between exchange rates and the stock market, with 
a more substantial impact at lower quantiles. This finding is consistent with the portfolio 
balance hypothesis4, which posits that a currency appreciation can lead to increased investor 
confidence and higher stock prices. The findings suggest that a scenario involving currency 
appreciation could potentially benefit the BIST100 index, especially under specific market 
conditions, given the dynamics of the Türkiye economy, which heavily relies on imports. A 
stronger domestic currency can lead to reduced import costs, ultimately bolstering investor 
confidence. The empirical finding of this study also aligns with the findings of Hashmi et al. 
(2022). 

Interestingly, there is a statistically significant negative impact of crude oil prices on the stock 
market in the 70th, 80th, 90th, and 95th quantiles in the long run. However, in the short term, 
the effect is negative and insignificant. The coefficients indicate a one percent change in oil 
prices corresponds to reductions of about 0.14%, 0.22%, 0.17%, and 0.38% in stock returns 
for these quantiles. Türkiye’s proactive energy diversification policies, reducing its reliance on 
oil, and the diversified nature of its economy play pivotal roles in mitigating the immediate 
impact of oil price fluctuations. Additionally, the differing time horizons reveal that short-term 
market sentiment and investor behavior can overshadow oil price effects while structural 
factors and economic diversification gain prominence over time. External economic influences 
and investor sentiment also contribute to the complexity of this relationship, making it a 
context-specific phenomenon within the Türkiye stock market. The finding of this study is also 
consistent with the work of Hashmi et al. (2022) and Effiom et al. (2021). 

Regarding Credit Default Swap (CDS), our findings reveal a significant and negative impact on 
the stock market, with varying degrees of influence across different quantiles. In the long 
term, this influence is particularly pronounced in the middle and upper quintiles, while in the 
short term, it primarily affects the lower quantiles. Specifically, a one percent change in CDS 
leads to distinct declines in the stock market: approximately 0.07% at the 30th, 0.12% at the 
40th, 0.46% at the 50th, 0.14% at the 60th, 0.31% at the 70th, 0.32% at the 80th, 0.33% at the 
90th, and 0.41% at the 95th quantiles. Conversely, at the 5th quantile, a one percent change in 
CDS corresponds to a modest but statistically significant 0.01% decrease in the stock market, 
while at the 10th and 20th quantiles, it leads to 0.01% and 0.15% decreases, respectively. These 
results underscore that rising CDS spreads signal heightened perceptions of credit risk, 
subsequently leading to declines in the BIST index. Given Türkiye’s financial landscape and 
recent economic challenges, this finding highlights the notable caution among investors 
regarding credit risk, which holds significant implications for market dynamics. 

Our main findings from the QARDL model analysis reveal significant insights into the impact 
of various factors on the BIST 100 index during the COVID-19 pandemic. Notably, the 
pandemic had a pervasive negative impact on the BIST 100 across most quantiles. This trend 

 
4 Hypothesis suggests that currency fluctuations can significantly influence investor behavior and stock market 
performance. A currency appreciation typically boosts investor confidence, potentially leading to higher stock 
prices. 
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indicates that higher infection rates diminished investor confidence and market performance. 
Intriguingly, our analysis also shows that exchange rates had a positive effect on the BIST 100 
in certain quantiles, suggesting that a weaker Türkiye lira favorably influenced export-oriented 
sectors. Conversely, both crude oil prices and credit default swap rates consistently exhibited 
a negative effect across all quantiles. This reflects the adverse impacts of higher energy costs 
and increased sovereign risk on the Türkiye economy. These findings provide a nuanced 
understanding of the multifaceted effects of global and local economic variables on the stock 
market during a period of unprecedented global turmoil. 

4.4. Wald Test 

The Wald test functions as an evaluative measure to analyze the presence of an asymmetrical 
relationship among the explanatory variables and to assess the significance of this relationship 
in both the short-term and long-term.  

Table 5: Wald Test for Parameter Constancy 
 𝐕𝐚𝐫𝐢𝐚𝐛𝐥𝐞𝐬 𝐖𝐚𝐥𝐝 𝐒𝐭𝐚𝐭𝐢𝐬𝐭𝐢𝐜𝐬 

Long − run parameters 

𝛲 4.371*** (0.000) 
𝛽𝐶𝑂𝑉𝐼𝐷19 4.001*** (0.000) 
βFX 7.285*** (0.000) 
βOIL 5.124*** (0.000) 
βCDS 8.002*** (0.003) 

Short − run parameters 

φ1 2.336*** (0.000) 
ω0 3.601**   (0.028) 
λ0 5.016 **  (0.031) 
γ0 2.230*** (0.000) 
θ0 1.476**   (0.045) 

Note: *** and ** represent the 1% and 5% significance levels respectively. 

After the completion of the QARDL analysis, the Wald test is employed to probe into the 
cointegration association that may vary over time. This enables an appraisal of the stability of 
the cointegrated coefficients across different quantiles. 

As depicted in Table 5, the outcomes of the Wald test for both the short-term and long-term 
indicate that the null hypothesis, which posits a linear relationship in the speed of parameter 
adjustments, cannot be upheld. This suggests a repudiation of the hypothesis of parameter 
homogeneity. The implications drawn from the results indicate that the explanatory variables, 
which account for the performance of the Türkiye stock market, exhibit asymmetric and 
simultaneous influences on the stock market performance in Türkiye. 

4.5. Granger Causality Test 

The Granger causality test was utilized to ascertain the degree of connection between the 
variables. Table 6 showcases the outcomes of this test, detailing results for each quantile. 
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Table 6: Quantile-Specific Results of Granger Causality Test 

Quantiles 
ΔBISTt to 

ΔCovid19t 
ΔCovid19t to 

ΔBIST t 
ΔBISTt to 

ΔFX t 
ΔFXt to 
ΔBISTt 

ΔBISTt to 
ΔOILt 

ΔOILt to 
ΔBISTt 

ΔBISTt to 
ΔCDSt 

ΔCDSt to 
ΔBISTt 

[0.05-0.95] 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 
0.05 0.000*** 0.000*** 0.000*** 0.000*** 0.011*** 0.000*** 0.000*** 0.000*** 
0.1 0.000*** 0.000*** 0.000*** 0.000*** 0.006*** 0.000*** 0.000*** 0.000*** 
0.2 0.000*** 0.000*** 0.000*** 0.000*** 0.012*** 0.000*** 0.000*** 0.000*** 
0.3 0.000*** 0.000*** 0.000*** 0.000*** 0.008*** 0.000*** 0.000*** 0.000*** 
0.4 0.000*** 0.000*** 0.000*** 0.000*** 0.016*** 0.000*** 0.000*** 0.000*** 
0.5 0.000*** 0.000*** 0.000*** 0.000*** 0.009*** 0.000*** 0.000*** 0.000*** 
0.6 0.000*** 0.000*** 0.000*** 0.000*** 0.02*** 0.000*** 0.000*** 0.000*** 
0.7 0.000*** 0.000*** 0.000*** 0.000*** 0.013*** 0.000*** 0.000*** 0.000*** 
0.8 0.000*** 0.000*** 0.000*** 0.000*** 0.019*** 0.000*** 0.000*** 0.000*** 
0.9 0.000*** 0.000*** 0.000*** 0.000*** 0.007*** 0.000*** 0.000*** 0.000*** 
0.95 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 

Note: ***, **, and * represent significance levels at 1%, 5%, and 10% level of significance, 
respectively. 

The findings offer strong support for the precision of QARDL. They reveal a robust bidirectional 
causality: from BIST to all explanatory variables and, reciprocally, from these variables to BIST. 
This causality is consistent across both directions and is statistically significant at the 1% level 
across all quantiles. Furthermore, the presented results are in concordance with prior 
research, corroborating findings from studies such as those by Jiang et al. (2021) and Razzaq 
et al. (2021). 

 

5. Conclusion 

The COVID-19 pandemic has significantly disrupted the global economic landscape, and the 
Türkiye stock market was not exempted. Interventions such as social distancing, nationwide 
lockdowns, and travel restrictions instituted to curtail the virus’s spread have exacerbated the 
stock market’s downtrend, subsequently magnifying Türkiye’s economic challenges. 
Consequently, understanding the dynamics between the pandemic and the stock market’s 
response becomes indispensable. 

This study delves into both short-term and long-term ramifications of the COVID-19 pandemic 
on the Türkiye stock market. Utilizing the QARDL model, we investigated the non-linear 
interrelationships amongst the BIST100 index, COVID-19 cases, dollar rates, crude oil prices, 
and credit default swap rates. 

Several key insights emerged: 

Long-term Effects: A surge in COVID-19 cases is associated with a deteriorating stock market, 
underlining the pandemic’s detrimental role in market stability. Furthermore, our results 
indicate a dual response of the stock market to the exchange rate: it accelerates positively 
during the lowest and highest quantiles but remains unaffected in the middle quintiles. Oil 
prices, as expected, exert a negative pull on the stock market, especially during the upper 
quantiles. Conversely, the market seems indifferent to oil price variations in the lower and 
middle quantiles. Interestingly, as the risk embodied by credit default swap rates rises, the 
stock market shows a downward trajectory, reinforcing the notion of the stock market’s 
sensitivity to national risks. 
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Short-term Dynamics: Prior stock market returns wield a pronounced positive influence across 
all quantiles. The mounting cumulative cases of COVID-19 have a negative bearing, especially 
in the lowest quantiles. Meanwhile, exchange rates from the past and present show positive 
associations, primarily within the lower to middle quantiles. Lastly, fluctuations in credit 
default swap rates from previous periods negatively influence current stock market 
performance in the lower quantiles. 

The Granger causality test further cements the intertwined nature of our variables: while 
external factors like oil prices, default risks, exchange rates, and the pandemic shape stock 
market returns, the stock market, in return, also exert influence on these determinants. 

As highlighted by our empirical findings, the interwoven dynamics of the Türkiye stock market 
emphasize the importance of targeted and multi-pronged policy interventions. The policy 
implications are drawn from our research: 

The COVID-19 pandemic has had a negative impact on the Türkiye stock market. The Türkiye 
government can take proactive policy measures to address this, such as investing in pandemic 
preparedness, strengthening healthcare infrastructure, and promoting diversification among 
investors and businesses. 

The pronounced impact of exchange rate fluctuations on the stock market’s performance 
underscores the need for a fortified foreign exchange policy. A stable exchange rate bolsters 
investor confidence and curtails excessive market volatility. By adopting mechanisms such as 
foreign exchange interventions, forward guidance, and macroprudential measures, 
authorities can safeguard the stock market from abrupt disruptions induced by erratic 
exchange rate movements. 

The sensitivity of the stock market to crude oil price variations suggests an overreliance on 
this commodity. A push towards economic diversification is imperative to mitigate the 
repercussions of global oil price shocks on the domestic stock market. Expanding investments 
in renewable energy sources, fostering innovation in alternative sectors, and reducing the 
economy’s oil dependency can make the stock market more resilient to external commodity 
shocks. 

Our findings on the influence of credit default swap rates point towards the stock market’s 
vulnerability to inherent national risks. There is a pressing need to enhance risk management 
practices within financial institutions and the broader market to address this. Implementing 
stringent regulations, encouraging transparency in risk disclosure, and fostering a culture of 
continuous risk assessment can act as bulwarks against unforeseen market downturns 
stemming from increased default risks. 
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