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ABSTRACT

The recent shocks in supply and demand in the world are not due to unexpected economic reasons; in
fact, they are related to Covid-19 that causes rapidly spreading global health problems and life threats around
the world. While the global powers are dealing with the social problems created by Covid-19 pandemic, they
should not neglect the economic changes created by this pandemic. The most important of these economic
changes in developing countries with high fragility is exchange rates, because exchange rates can directly affect
many macroeconomic variables, from inflation to foreign trade, from the balance of payments to interests. In
countries with high fragility due to the effect of pandemic, economic uncertainty causes fluctuations in the
exchange rate. Is the reason for the change in the exchange rate, the number of cases or economic risks that may
occur due to possible health problems?

In this study, the impact of the number of new cases and the number of new deaths for the process of
Covid-19 pandemic on the exchange rate in Turkey is examined. The daily data consider the number of new
cases, the number of new deaths and exchange rate for the period of 16.03.2020-06.05.2020. The first step of
the analysis, the stationary of the series is tested by Lee and Strazicich (2003) unit root test which allowed
structural break. Hatemi-J (2008) Cointegration Test that allow two structural breaks and Hacker-Hatemi-J
Bootstrap causality test are used in the analysis. In the results of the Hatemi- J (2008) cointegration test, there
is a medium and long-term relationship, with under structural breaks between the number of new cases and the
number of new deaths and the exchange rate. According to the results of the analysis, it can be concluded that
the number of new cases and the number of new deaths have a significant effect on the exchange rate, causing
uncertainty in the economy.
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1. INTRODUCTION

The contraction in the global economic volume, which was experienced in the 1929
World Economic Crisis and the 2008 Global Economic Crisis, is being experienced again in
2020 not due to economic reasons other than known ones, but due to a rapidly spreading
health problem in the world. The effect of COVID-19 disease, which started in Wuhan city in
Hubei province of China in December 2019, spread to almost 180 countries in a short time
like 3 months. It was declared as a pandemic by the World Health Organization due to the

rapid spread of the disease in a short time and causing the death of thousands of people. It is
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named as "Black Swan" taken from the theory developed by Nassim Nicholas Taleb due to
the destructive dimension created by the pandemic in the economy other than the health
aspect (Avishai, 2020). Another concept used is "Coronanomics" Eichengreen, 2020). The
rapid spread of the Covid-19 pandemic, in other words, its globalization, disrupted countries'
goods, capital and the normal flow of workforce, disrupting business and production (Barua,
2020:2). The reason for the volatility and instability in the markets is not economic reasons,
but the insecurity and consumer perception caused by global health problems. While countries
are seeking solutions to the pace of the global epidemic and the treatment of the disease, on
the other hand, they have had to take precautions for the economic effects caused by the
global epidemic (Ozatay ve Sak, 2020:1). The fact that the end time of social isolation, which
is one of the solutions of the pandemic, is not clear, has further increased the uncertainty
about how long these economic effects will continue. Governments have introduced support
packages to minimize negative economic impacts in this process. Support packages have
revealed higher spending items outside of their normal economic plans.

First, countries have increased their health spending to prevent possible consequences
of Covid-19 disease. Innovative solutions have been started to be searched for especially in
improving the health system and increasing physical and human capital (www.ey.com). In
addition to health expenditures, many costs are incurred for many economic measures.
Pandemic caused a decrease in general expenditure items consisting of consumption,
investment, public and export and import globally. In this period, the most impact was seen in
the increase of public expenditures. Government spending has begun to exceed its normal
routines. The volume of trade in the global economy has caused a greater decline than the
previous crises since people could not go out due to the effect of the epidemic, consumption
expenditures and investment expenditures started to decrease as they had to meet only their
basic needs. Trade volumes collapsed very quickly for all products in all countries at the same
time (Baldwin and Di Maura, 2020: 17). The global supply chain has deteriorated, only
health, food and some partial industrial productions have continued their activities. According
to the OECD report, it has caused a sharp drop in consumption and investment spending by
more than 20% since April 2020. The decrease in expenditures is compared to the large
decreases in consumption and investment expenditures that occurred after the stock market
crash in the financial markets in 1929 in the world economic crisis. The fact that the decrease
in expenditures caused a great decrease in world economic growth indicates that the economic

stagnation will last long.
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The spread rate of Covid-19 pandemic and the uncertainty of the treatment time and end
time of this pandemic brought along the uncertainty in the global economy. Uncertainty in
financial markets caused a collapse in financial markets. Financial collapse is expected to
continue with global recession (Petro, 2020). Beck (2020) stated that “a long slowdown or
stagnation will put pressure on banks' credit portfolios and solvency”. According to Mc
Kinsey & Company's report in March 2020, quarantines, travel barriers and social distance
measures will cause a sharp drop in consumer and business spending, resulting in stagnation,
loss of jobs and increased unemployment. He stated that the result of business investment
contracts and corporate bankruptcies would put pressure on the banking and financial system.
For example, the European Central bank has lowered interest rates during the pandemic
process, and on March 12, Dow Jones faced price drops that have not occurred since 1992.
European markets have shrunk by about 12%. With the instability in the stock exchanges, as the
number of cases increases, the depreciation against the exchange rate has started to increase especially
in countries in the emerging market economies. The first coronavirus case in Turkey was disclosed in
March 11. The measures taken within the scope of social isolation since 11 March 2020 caused
uncertainty in the economy. Since the date of the coronavirus incident, there has been a continuous

increase in the exchange rate. The total number of case and deaths in Turkey since March 11 is located

in Figure 1.

Figure 1. Total number of case and deaths in Turkey
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Data Source: www.saglik.gov.tr/

According to the data from the Ministry of Health in Turkey, Covid-19 disease, which started

with 1 case number on 10 March 2020, reached 129491 cases on 5 May. The number of new cases,
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which started with 3 people on March 17, reached 3520 on May 5. The total number of cases began to
increase rapidly after April 21. Turkey has increased health expenditures in this period, as in other
countries. In Turkey, during the pandemic prevention, diagnosis and treatment have been given free of
charge (www.ttb.org.tr, 2020: 19). Extra fees have also been prevented from hospitalized patients in
private hospitals. Turkey has made capital expenditures for the establishment of field hospitals, taking
into account the probable conditions.

Pandemic has affected not only public spending but also many macroeconomic indicators such as
production, supply chain, trade, consumption, investment, exchange rate and growth. The epidemic
process and the uncertainty of the end time of this process have caused the exchange rate to fluctuate.
While the number of cases and deaths progressed like this, the fluctuation in exchange rates is given in

figure 2.

Figure 2.Exchange Rate Fluctuation 11 March 2020- 5 May 2020
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Nominal exchange rate against the US dollar has shown continuous upward trend since
11 March 2020, when the first case was announced. Among the reasons of the change in
exchange rates; along with the number of new cases brought by the outbreak, decrease in
country exports due to the increase in foreign trade volume in the global economy, increase of
bankrupt companies, reduce in employment, increased unemployment fund insurance due to
unemployment payments, increased credit volume and high risk of non-repayment of loans,
decrease in tourism revenues might be considered. Turkey’s increasing external debts can also
be considered among the reasons. The extent of the problem in external debt payments can be
observed with capital outflows. In the report of May 2020 of The Central Bank of the
Republic of Turkey, it is stated that uncertainty in the global economy, tightening in financial
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conditions and a decrease in risk appetite have led to portfolio outflows in Turkey and there is

an increase in risk premium and options in the same rate as the exchange rates.

Until the week of April 24, people residing abroad sold $ 2.7 billion of shares and $ 5.5
billion of bonds. The decline in risk appetite in foreign markets and tourism revenues included
in important export items have confronted Turkey with a serious problem (Demiralp, 2020).
The increase in the tourist numbers especially in summer was to contribute to the increased
trade in the country and to the reduction of current account deficit rates in Turkey that has
high current account deficit. The decline in tourism revenues in the country that normally has
increasing tourism mobility as from April has greatly disrupted the tourism sector and
affected the related sectors directly and indirectly. In their study for 28 countries, Ali and
Cobanoglu(2020) stated that the travel industry will shrink by 50% in 2020 compared to 2019,
which will result in significant job and income losses. In case of a failure to control the
outbreak in Turkey, In May, June and July, an average of 30 billion dollars will be lost since
the outbreak started (Bahar ve Ilal, 2020: 130). Turkey's public expenditure has been
increasing, although it’s already at risk due to external debt. Apart from reviving the economy
during the recession like other countries, it had to increase health expenditures and health
investments to protect human health. Public expenditures have increased while public

revenues have decreased due to the tax policies applied in this period.

In order to provide liquidity in the market and support companies, Turkey has put the
expansionary monetary and fiscal policies into operation during this period. She has reduced
the Central Bank's interest rates to the lowest level. The Ministry of Finance has postponed
withholding tax declarations and Value- added tax declarations for 6 months within three
months of the pandemic in certain sectors. Value- added tax rates have been reduced to 1% in
airline transportation. Accommodation tax has been reduced until November 2020. She has
allowed companies to postpone their loan payments and provide additional financing to

companies.

In the first months of 2019 until March 2020, the USD currency in Turkey was among
5.50-6.00 TL band. Since the first occurrence of corona virus cases in Turkey in March 11,
2020, USD has reached the level of 7.00 TL. The reason for this rapid change in currency rate
is the number of cases or is it the economic risks that may occur due to circumstances brought
about by the possible health risks in Turkey? Exchange rates are affected by many factors,
especially in developing countries. In the exchange rate balance where trust is at the forefront,

all kinds of developments in the country are effective. Within this scope in this study, the
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relationship between Covid-19 virus and exchange rate is analysed on daily data of
16.03.2020-06.05.2020 periods. In the following part of the study, literature research is
carried out and the findings obtained by econometric analysis are interpreted.

2. LITERATURE REVIEW

The rapid spread of the Covid-19 outbreak caused not only health scientists but all
scientists to work in this field due to the effects of the epidemic in the world. In this part of
the study, the studies on the economic effects of the pandemic are mentioned. Global
stagnation is experienced due to COVID-19 outbreak. Most of the work done is about sectors.
The difference that distinguishes this study from other studies is that an econometric study on

the exchange rate has not been done yet.

The studies in the literature are primarily examined as the effects of epidemic diseases on
the economy, and then the studies on COVID-19 are included. In their study, Bloom and
Mahal (1997) examined the relationship between AIDS epidemic and economic growth for 51
developing and industrial countries. In the study, it was determined that AIDS epidemic had
an insignificant effect on income per capita. Kauffman and Weerepana (2009) studied the
effect of the AIDS epidemic on the exchange rate in South Africa. They concluded that the
AIDS epidemic negatively affected macroeconomics in Sub-Saharan African countries. Chen
et al. (2007) found that the SARS outbreak in Taiwan weakened the Taiwan economy and the
tourism industry stock prices decreased. Keogh-Brown and Smith (2008) examined the effect
of SARS outbreak on macroeconomics. In their study, they state that economies affected by
the SARS epidemic are less affected by media reports and model estimates. Hoffman et al.
(2020) stated in their study that the Covid-19 epidemic increased and complicated the markets
of emerging market economies, especially in developing countries. In his study, Kouam
(2020) found that the capital flow dynamics during the pandemic increased the negative
effects of high credit margins on domestic exchange rates. Fernandes (2020) examined the
impact of the COVID-19 crisis on industry and countries. In his study, he stated that in case of
normalization in May, the economic impact of the crisis will vary between 3.5% and 6%
depending on the country and this effect will change according to the weight of tourism and
dependence of countries on foreign trade (Fernandes, 2020: 20). Odhiambo et al. (2020) In
their work with Discrete-time Markov Chain analysis, they determined that COVID-19
affected all sectors, including agriculture, in agriculture, followed by the tourism sector,
infrastructure and construction sector. The least affected sector is the manufacturing sector.

Bhuiyan et al. (2020) stated that Bangladesh will experience a great economic shock due to
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COVID-19. He stated that the production and supply was disrupted in the Bangladesh
economy, and that they lost money in the export of ready-made clothing and leather, and that
large-scale project investments by China were lost and the income distribution inequality
increased. In his study, Atay (2020) stated that the destinations whose economy depends on
tourism will be affected more by the impact of the epidemic's economic and social effects
compared to other destinations. Kili¢ (2020), in his study, determined that the decline in world
indices also occurred in Market Istanbul sector indices. In his study, which he examined with
the event study method, he observed that there have been great decreases in the tourism and
textile sector since the beginning of the pandemic, and it has increased in the trade sector due
to the demand for market and food. Giiven (2020), mentioned that during the outbreak in
Turkey e-commerce volume increased compared to previous years, especially in health,
cleaning and personal care products the volume of e-commerce has decreased. He also stated

that demand in clothing, accessories and luxury goods decreased in this period.

The aspect that distinguishes this study from other studies is the examination of the
relationship between the number of cases and deaths resulting from the outbreak and the
exchange rate. As the subject of the research is a new field, different approaches and methods
could not be reached in the literature. For this reason, the study is unique and it is thought that
it will make important contributions to the literature. Especially when structural fractures are
taken into account, policy suggestions about the effect of epidemic diseases on exchange rates

bring more realistic results.
3. Data and Model

In this section, the hypothesis “there is a medium and long term relationship between
Covid-19 virus and exchange rate.” is tested by the econometric methods with structural
breaks in Turkey's economy. In today's age, the dynamics of the country's economy change
depending on global developments. In this study, the effect of Covid-19 outbreak on the
economy in general is discussed. In the analysis, the effect of Covid-19 outbreak on economy
is tested on exchange rate, because a positive or negative development in macroeconomic
variables finds a response in foreign exchange markets. On the other hand, changes in the
exchange rate cause changes in the parameters of the country's economy. In this context, the
policy proposals are made by analyzing the medium and long term relationship between

Covid-19 and the exchange rate.

The study's data set consists of daily data covering the period 16.03.2020-06.05.2020 for
Turkey's economy. The exchange rate used in the analysis (USD) is included as dependent
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variable, while the new cases (New Cases - NC) and new deaths (New Deaths - ND) are
included as independent variables. The databases where the dataset is obtained are given in
the table below.

Table 1. Variables and Database

Variables Database
uUsD Dollar exchange rate TCMB
NC Number of new cases Republic of Turkey Ministry
of Health
ND Number of new death Republic of Turkey Ministry
of Health

The formulation of the model used in the analyzes under the determined hypothesis is as

follows:
USD = ﬁo + BlNCt + ﬁZNDt + Et

In the first stage of the study, the stationarity of the series was tested with unit root tests,
Lee and Strazicich (2003), which allowed two structural breaks. After the stationary test,
Hatemi-J (2008) Cointegration Test, which allows structural breaks, was conducted to check
whether there is a long-term relationship between the variables or not. In the last stage of the
analysis, the direction of the relationship between the variables is demonstrated by Hacker-
Hatemi-J (2006) Bootstrap Causality analysis.

4. METHODOLOGY AND ANALYSIS RESULTS

In this study, the relationship between the number of new cases and the number of deaths
with the exchange rate is analyzed by using the time series method unit root test with
structural breaks and cointegration test. In the first stage of the study, in order to test the
stability of the series, Lee-Strazicich unit root test is used, which allowed two structural
breaks. The reason for using the Lee-Strazicich unit root test is that the specified daily data
range is short and it is thought that there are no more breaks than events occurring within the
specified date range. Following the unit root test, Hatemi-J (2008) multiple structural breaks
cointegration test is used to test the existence of long-term relationship between variables. In
order to determine the direction of the relationship, Hacker and Hatemi-J Bootstrap Causality

test is applied. Findings from the analysis are interpreted and policy proposals are included.
4.1. Unit root test results

Time series can be stationary around different deterministic trends in different periods.

These differences may arise from structural breaks occurring in the constant term and/or



slope. These breaks can be caused by war, natural disasters, peace, policy changes, terrorist
events and economic crises. Unit root analysis without taking into account these structural
breaks can give misleading results, and as a result of the tests carried out, the series that are
actually stationary may emerge as they are not stationary (Yildirim et al., 2013:83). In the
study, Lee- Strazicich (2003) unit root test results with two fractions are given. The Lee-
Strazicich (2003) unit root test developed by Schmidt and Phillips (1992) is a more advanced
version of the structural breaks LM test developed by Lee and Strazicich (1999) (Strazicich
and Lee, 2003: 2). In the unit root test, Lee-Strazicich (2003), Model A investigates the
existence of two structural breaks in the average of the series, while Model C investigates the
existence of two structural breaks in the average and trend of the series. If the absolute value
of the obtained test statistics is greater than critical values, the structural root unit hypothesis
with refraction is rejected, and if it is smaller, the basic hypothesis is not rejected. In equations

(1) and (2), the formulation for Model A and Model C, respectively, is as follows:
Model A
Ayt =K + @yt_l + ﬁt + HlDUlt + 91DU2t + Z§§=1 d] Ayt—j + gt

(1)
Model C

Ay: =K+ ©y._y + Pt + 6,DU1, + 6,DT1, + 6,DU2, + yDT, + X¥_, dj Ay,_; +
&t 2

1-t>TB t—TB—-t >TB
pu, = ( )->® pT, = (

0 - Diger ) ~®

0 — Diger
Here, Arepresents the first difference operator, ¢, is the White Noise with o* variance

term and t=1...T indicates the time. The term Ay, ; ensures that the error term is white

noisy and not consecutively dependent. DU, is the dummy variable. The hypotheses of Lee

and Strazicich (2003) unit root testing that allow two structural fractions are as follows:
Ho: There is a unit root under structural breaks.
Hi: There is no unit root under structural breaks.

The reason for using the Lee-Strazicich unit root test is that the specified daily data range
is short and it is thought that there are no more breaks than events occurring within the
specified date range. Lee- Strazicich unit root test results are given in Table 2.



Table 2. Lee-Strazicich Unit Root Results

) Model A Model C
Variables . ] . ]
t-statistics | First Breaks | Second Breaks | t-statistics | First Breaks | Second Breaks
uUsD -3.97 (7)** |22.04.2020 24.04.2020 -5.28 (7) 04.04.2020 15.04.2020
NC -3.01 (9) 01.04.2020 22.04.2020 -4.94 (1) 28.03.2020 11.04.2020
ND -2.38 (7) 27.03.2020 19.04.2020 -6.45 (2)** |31.03.2020 21.04.2020
Model A Critical Values Model C Critical Values
Critical -4,07(%1) -6.93 (%1)
Values -3,56(%5) -6.17 (%5)
-3.29 (%10) -5.85 (%10)

Note: Values in parentheses show the length of the lag. *, ** and *** show significance levels of 1%, 5%
and 10%, respectively. The critical values are taken from Lee and Strazizich 2003:1084 Table 2.

While the exchange rate, which is included in Table 2, is stable with 5% structural breaks in
model A, the number of new deaths is determined stable as 5% in model C. Other variables are unit
rooted in level values in both models. In order to determine the cointegration relationship, all variables
must be equally stable. The most frequently used method in the literature to stabilize the unit rooted
series is to subtract the series from first degree. In this context, the stationary analysis was made again

by the series from first difference.

Table 3. Lee-Strazicich Unit Root Test Results (First Difference)

Model A Model C
Variables t- First Second t- First Second
statistics Break Break statistics Break Break
usD -5.39 (1)* | 26.03.2020 11.04.2020 -6.27 (7)*** | 30.03.2020 09.04.2020
NC -6.96 (1)* | 10.04.2020 12.04.2020 -7.83 (1)* 30.03.2020 10.04.2020
ND -6.45 (0)* | 26.03.2020 28.03.2020 6 40(2);* 30.03.2020 04.03.2020
Model A Critical Values Model C Critical Values
. -4,07(%1) -7.19 (%1)
Critical Values 3,56(%5) 6.31 (%5)
-3.29 (%10) -5.89 (%10)

Note: Values in parentheses show the length of the lag. *, ** and *** show significance levels of 1%, 5%
and 10%, respectively. The critical values are taken from Lee and Strazizich 2003:1084 Table 2.

In Table 3, when the subtraction of the series from first degree is taken into account, it is seen that
the test statistic values of all variables are at 1% significance level in Model A in absolute value, in
Model C the exchange rate and the number of new deaths are 5% and the number of new cases is
greater than the critical values with 1%, therefore It was concluded that the series were stationary with
the structural breaks. During the breaks, it is observed that significant breaks occurred in the specified

dates. The developments experienced on these dates can be summarized as follows;
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The highest number of cases since March 11 was recorded on the date 26.03.2020. On
30.03.2020, "We Are Enough For Us" aid and solidarity campaign was launched. A two-day curfew
was declared on 10.04.2020. After examining the stationarity test of the series and breaking dates,
Hatemi-J (2008) cointegration test is used to test the existence of long-term relationship between

variables.

4.2. Hatemi-J Cointegration Test

In unit root tests, it is concluded that if the series contains unit root, it is not stationary, and if the
non-stationary series do not have a co-integration relationship, it would be wrong to talk about the
existence of a meaningful economic relationship between the variables (Harris and Sollis, 2003: 41).
The Hatemi-J Cointegration Test, which allows structural breaks, is used to analyse whether variables
act together in the long term. (Hatemi-J (2008) in his cointegration test, previously developed by
Gregory and Hansen (1996) allowing single structural break, applied the test in a way that allows two
structural breaks. Hatemi —J (2008), the formulation of two structural breaks equations that take into

account both constant and slope coefficients are as follows:

Yo =y +ayDy + Dy + By X + B DX + B, DyX, + U, (4)

While ay in the equation shows the constant term before structural changes, a; indicates the first
structural change, a, indicates the change in constant term due to the second structural fraction; while
Bo indicates the slope parameter before structural changes, B, indicates the effect of the first structural
change on the slope, and the parameter 3, indicates the effect of the second structural change. y; is the
dependent variable and X, is the independent variable vector.

In the model, if t > [nt,] then Dy = 1, if not, then Dy, =0; if t > [nt,] then D, = 1, if not, then Dy
=0 defined as dummy variables. The terms 1; and T, refer to unknown indicators, whose values range
from O to 1, and that indicate structural fraction periods. “t1 € (0,1)and 12 € (0,1) signifying the
relative timing of the regime change point and the bracket denotes the integer part, with unknown
parameters” (Hatemi- J, 2008: 499). In the Hatemi-J test, ADF*, Z; and Z, test statistics are used to
test the basic hypothesis showing that there is no cointegration relationship between variables (Yilanci
and Oztiirk: 2010: 267). The findings obtained from Hatemi-J cointegration test are given in Table 4.
Table 4. Hatemi-J Cointegration Test Results

ADF* Z Za
Test Time Breaks Test Time Test Time
Statistics Statistics Breaks Statistics Breaks
25.03.2020 26.03.2020 26.03.2020
_ Kk - -
6.46(0) 10.04.2020 6.53 10.04.2020 45.30 10.04.2020
Critical VValues Critical Values Critical Values
1% 5% 1% 5% 1% 5%
-6.92 -6.45 -7.88 -7.35 -99.45 -83.64

Note: Critical values are taken from Hatemi-J (2008) study. Values in the parenthesis indicate the lag
length. The number of lags of the model was calculated as 10 according to the formula of Schwert (1989).
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As in the unit root tests, Hatemi-J Cointegration test, which allows two structural breaks, is used
considering the short intervals of the analysis and the number of breaks in the specified dates.
According to the results of Hatemi-J structural breaks cointegration test results, it can be seen that the
ADF test statistic is higher than the Hatemi-J (2008) critical values at 5% significance level as seen in
Table 4. However, in the Z, and Z, test statistics, the existence of a cointegration relationship could not
be revealed. According to the ADF test statistics, the hypothesis that medium and long-term
cointegration exist between the Covid-19 Virus and the exchange rate in Turkey is accepted.

e According to ADF test statistics, when the periods during which the breaks occurred are
examined, it corresponds to the period when many important economic statistics for the
markets were announced on 25.03.2020. These statistics include CBRT's economic orientation
statistics for March, real sector confidence index, capacity utilization rate of manufacturing
industry for March, electricity and natural gas price statistics for July-December 2019 and
sectoral confidence indices for March. It is estimated that the changes in all these economic
data will cause significant breaks in the markets.

e 10.04.2020 is the first time that the curfew was declared since 11 March 2020, when the
Covid-19 virus was detected, and it can be interpreted as an important breaking date in terms
of both the fight against the virus and the confidence perception of the markets.

4.3. Hacker and Hatemi-J Bootstrap Causality Test

In Hacker and Hatemi-J (2006) Granger causality test, Toda-Yamamoto causality test (1995) is
applied to determine causality between variables, however, in case the risk that errors are not normally
distributed, critical values are obtained with bootstrap. However, the shortcoming of this model is that
it cannot distinguish between positive and negative shocks. In this context, the equation can be written

as following:

yt =v+ Al yt—l . + Ap yt—p o '"Ap+d yt—p—d + St (5)

According the formulation the terms refer to the following: p of the process is assumed to be
known and d is equal to the maximum order of integration of the variables. The VAR (p+d) model

can be written compactly as:

Y=DZ+§ (6)

Where
Y:=(Y oo, Yr)  (nxT) matrix
D:=(v,A4y ..., Ap, e e Apyg ) (nx (14n (p+d)) ) matrix

1

Yt

Ve-1
Z= . ((14n (p+d) x 1) matrix for t=1,...., T
:Vt—p—d+1_
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Z=(Zy oo, Zp—1) ((1+n(p+d) xT)) matrix, and

6=(&y o wuer, E7—q) (nxT) matrix

The modified Wald (MWALD) test statistic for testing non-Granger causality of one variable in yt on
another variable in yt, suggested by Toda and Yamamoto (1995), can be then written as:

MWALD= (CB)'[C(ZZ)'®S,CT1* (CB) (7)
where & is the Kronecker product, and C is a p xn(I+n(p+d)) matrix, B= vec(D)
The null hypothesis for non-Granger causality is expressed as follow:
Ho:CB =0 8
The MWALD test statistic is asymptotically 2 distributed with the number of degrees of freedom

equal top.
Table 5. Hacker and Hatemi-J Bootstrap Causality Test
. . - Critical Values
Basic Hypothesis Test Statistics 1% %% 10%
DUSD#>DNC 13.441 27.412 21.020 17.570
DNC#>DUSD 8.473 31.435 21.705 17.342
DUSD#>DND 18.651*** 30.639 21.447 18.017
DND#DUSD 19.291 35.637 24,169 20.226

According to Table 5, where the results of the Hacker and Hatemi-J Bootstrap Causality test
results, no causal relationship was found between the number of new cases and the number of new
deaths and the exchange rate. There is a one-way causality relationship from exchange rate to death
rates at the level of 10% significance. This result is interpreted except expectations and beyonds
contradicts theory. In this case, we can mention that the fluctuations in the exchange rate in Turkey is

due to other variables caused by the pandemic.

5. Conclusion and Policy Recommendations

Covid-19 epidemic started in China and soon affected the whole world. Turkey has been faced
with the first new case on March 11, 2020, and to minimize the impact of the epidemic has begun to
take both health and economic measures. One of the first measures taken by Turkey against the
pandemic is social distance measures and isolation. This measure has impacts not only on health, but
also on social and economic life.

In this study, the impacts of the pandemic on Turkey’s economy and the relationship between

the Covid-19 outbreak and the exchange rate have been discussed by using the daily data from
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11.03.2020, when the first Covid-19 case was seen according to the records, to 06.05.2020. In this
context, as dependant variables, the effect of the number of cases and the number of deaths on the
exchange rate has been discussed. In the first phase of the analysis, Lee-Strazicich unit root test, which
allowed two structural breaks, was performed. As a result of unit root test, it was concluded that the
series are stationary at | (1) level. The existence of a long-term relationship between variables was
examined with Hatemi-J Cointegration test, which allows two structural breakages. According to the
results of the analysis, it was determined that there is a long-term relationship between the variables.
After the cointegration test, no causal relationship has been found between the number of new cases
and new deaths and the exchange rate by using the Hacker-Hatemi J Bootstrap Causality analysis.

We can say that the reason for the increase in the exchange rate in Turkey from the date of
first Covid-19 case is the possibility of the negative consequences of the policies of the country's
economy during the pandemic and the economic uncertainity. Turkey has increased its spending on
healt care during this breakout in order to reduce the number of new cases and the number of deaths.
With the increase in budget expenditures, postponement of tax revenues, decrease in revenues with
decreasing production, decrease in tourism revenues, shrinkage in trade volume, etc. changes
occurring in many economic variables cause the exchange rate to rise in Turkey. In addition, the
increase in the exchange rate affects expectations negatively.

When the results obtained from the analysis are compared with the literature, it is supported
that, as in many studies, COVID- 19 cause important results on the economy due to the global effects.
For this reason, it can be said that economic managers and private sector should constantly develop an
alternative plan in the face of major developments such as the global epidemic. During these periods,
reserves should be kept strong against foreign currency risk. The study analysed the relationship
between COVID-19 virus and exchange rate, and it is suggested that future researchers analyse the
effects of both COVID-19 and different global outbreaks on the economy with different
macroeconomic variables. In addition, work has only been carried out in Turkey's economy. It is
thought that new researchers will also analyse the effects of the COVID-19 virus and develop
solutions by conducting analysis through different country groups.
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The data are from
The data are from Electronic Data Delivery System of the Central Bank of Turkey
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The model is developed and executed with the GAUSS. The author would provide the data and the code, if it is
requested.

Competing interests

14


https://www.tcmb.gov.tr/wps/wcm/connect/EN/TCMB+EN/Main+Menu/Statistics/Exchange+Rates/
https://www.saglik.gov.tr/?_Dil=2

The author whose name is listed immediately below certifies that they have no affiliations with or involvement
in any organization or entity with any financial interest (such as honoraria; educational grants; participation in
speakers’ bureaus; membership, employment, consultancies, stock ownership, or other equity interest; and expert
testimony or patent-licensing arrangements), or non-financial interest (such as personal or professional
relationships, affiliations, knowledge or beliefs) in the subject matter or materials discussed in this manuscript.
Funding

The study is conducted without any financial support. There is no role of any funding body in the design of the
study and collection, analysis, and interpretation of data.

Authors’ contribution

ED and IC contributed to the research, analysis, and manuscript. The authos read and approved the final
manuscript.

Acknowledgements

Not applicable.

Author details

! Department of Economics, Faculty of Economics and Administrative Social Sciences Hasan Kalyoncu
University, Gaziantep /Turkey, > Department of Economics, Faculty of Economics and Administrative Social

Sciences Hasan Kalyoncu University, Gaziantep /Turkey

15



REFERENCES

Ali, F. and Cobanoglu, C. 2020. Global Tourism Industry May Shrink By More Than 50% Due To The
Pandemic”, [https://the conversation.com/global-tourism-industry-may-shrink-by-more-than-50-due-to-the-
pandemic-134306, accessed on July 9 2020]

Atay, L. 2020. Covid-19 Salgini ve Turizme Etkileri, Seyahat ve Otel Isletmeciligi Dergisi, 17(1), 168-172.

Avishai, B. 2020. The Pandemic Isn’t a Black Swan but a Portent of a More Fragile Global System, 1 April
2020.
[https://www.newyorker.com/news/daily-comment/the-pandemic-isnt-a-black-swan-but-a-portent-of-a-more-
fragile-global-system accessed on July 9 2020]

Bahar, O. and ilal, N. C. 2020. Coronaviriisiin (Covid-19) Turizm Sektérii Uzerindeki Ekonomik Etkileri,
International Journal of Social Sciences and Education Research, 6(1), 125-139.

Baldwin, R. and di Mauro, B.W. (eds). 2020. Economics in the Time of COVID -19, A VoxEU.org Book, Centre
for Economic Policy Research, London.
[https://voxeu.org/system/files/epublication/COVID-19.pdf accessed on June 29 2020].

Barua, S. 2020. Understanding Coronanomics: The Economic Implications Of The Coronavirus (COVID-19)
Pandemic.
[https://mpra.ub.uni-muenchen.de/99693/ accessed on June 29 2020].

Beck, T. 2020. Finance in the times of coronavirus. In Baldwin, R. and di Mauro, B.W. (eds). Economics in the
Time of COVID - 19, A VoxEU.org Book, Centre for Economic Policy Research, London.

Bloom, D. E. and Mahal, A. S. 1997. Does the AIDS Epidemic Threaten Economic Growth?, Journal of
Econometrics, 77, 105-124.

Chen, M. H., Jang, S. C. and Kim, W. G. 2007. The Impact of the SARS Outbreak on Taiwanese Hotel Stock
Performance: An Event-Study Approach, Hospitality Management, 26, 200-212.

Demiralp, S. 2020. Dolar/TL kuru rekor kirdi: Tiirkiye dis borglarini nasil geri 6deyecek?
[https://t24.com.tr/haber/dolar-tl-kuru-rekor-kirdi-turkiye-dis-borclarini-nasil-geri-odeyecek,877290 accessed on
June 06 2020].

Economic Forecast Summary June 2020. http://www.oecd.org/economy/turkey-economic-snapshot/

Eichengreen, B. 2020. Coronanomics 101: Which Policy Tools Will Contain The Economic Threat Of COVID-
19?
https://www.weforum.org/agenda/2020/03/coronavirus-economics/

Fernandes, N. 2020. Economic Effects Of Coronavirus Outbreak (COVID-19) On The World Economy 13
March. [ https://papers.ssrn.com/sol3/papers.cfm?abstract id=3557504 accessed on June 29 2020].

Finansal Istikrar Raporu, T.C Merkez Bankasi, Mayis 2020, sayl. 30.
https://www.tcmb.gov.tr/wps/wcm/connect/tr/tcmb+tr/main+menu/yayinlar/raporlar/finansal+istikrar+raporu/20
20/sayi+30 accessed on June 29 2020

GITHUB. 2020. Data on Covid-19.[ https://github.com/owid/covid-19-data/tree/master/public/data accessed on
May 05 2020].

Gregory, A. W. and Hansen, B. E. 1996. Residual-Based Tests for Cointegration in Models With Regime Shifts,
Journal of Econometrics, 70(1), 99-126.

Giiven, H. 2020. Covid-19 Pandemik Krizi Siirecinde E-Ticarette Meydana Gelen Degisimler, Avrasya Sosyal
Ve Ekonomi Arastirmalar: Dergisi (ASEAD), 7(2), 251-268.

Hacker, R. S. and Hatemi-J, A.2006. Tests for Causality between Integrated Variables Using Asymptotic and
Bootstrap Distributions: Theory and Application, Applied Economics, 38, 1489:1500.

16


https://www.newyorker.com/news/daily-comment/the-pandemic-isnt-a-black-swan-but-a-portent-of-a-more-fragile-global-system
https://www.newyorker.com/news/daily-comment/the-pandemic-isnt-a-black-swan-but-a-portent-of-a-more-fragile-global-system
https://voxeu.org/system/files/epublication/COVID-19.pdf
https://mpra.ub.uni-muenchen.de/99693/
https://t24.com.tr/haber/dolar-tl-kuru-rekor-kirdi-turkiye-dis-borclarini-nasil-geri-odeyecek,877290
http://www.oecd.org/economy/turkey-economic-snapshot/
https://www.weforum.org/agenda/2020/03/coronavirus-economics/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3557504
https://www.tcmb.gov.tr/wps/wcm/connect/tr/tcmb+tr/main+menu/yayinlar/raporlar/finansal+istikrar+raporu/2020/sayi+30
https://www.tcmb.gov.tr/wps/wcm/connect/tr/tcmb+tr/main+menu/yayinlar/raporlar/finansal+istikrar+raporu/2020/sayi+30
https://github.com/owid/covid-19-data/tree/master/public/data

Harris, R. and Sollis, R. (2003). Applied Time Series Modelling and Forecasting, John Wiley&Sons Ltd,
England.

Hatemi-J, A. 2008. Tests For Cointegration With Two Unknown Regime Shifts With An Application to
Financial Market Integration, Empirical Economics, 35(3), 497-505.

Hatemi-j, A., Hacker, R. S. 2006. Tests for Causality Between Integrated Variables Using Asymptotic and
Bootstrap Distributions: Theory and Application, Applied Economics, 1-19.

Hofmann, B., Shim, I. and Shin, H.S. 2020. Emerging Market Economy Exchange Rates And Local Currency
Bond Markets Amid The Covid-19 Pandemic, BIS Bulletin, No. 5, 7 April.

Hiikiimetlerin Biiyiik Smavi: 19 Ulkede COVID-19 Destek Paketleri, EY Tiirkiye Kamu Sektorii Danigmanlik
Hizmetleri Ankara, 30 Mart 2020. [https://www.ey.com/Publication/vwLUAssets/EY 19-ulkede-COVID-19-
destek-paketleri/$File/EY %20Turkiye Hiikiimetlerin%20Biiyiik%20S1mnavi%20-%2019%20Ulkede%20COVID-
19%20Destek%20Paketleri.pdf accessed on May 05 2020]

Keogh-Brown, M. R. and Smith, R. D. 2008. The Economic Impact Of SARS: How Does The Reality Match
The Predictions?. Health Policy, 88(1), 110-120.

Israfil Bhuiyan ,A.K.M, Sakib, N. Pakpour, A. K., Griffiths, M. D. and Mamun, M. A. 2020. COVID-19-
Related Suicides in Bangladesh Due to Lockdown and Economic Factors: Case Study Evidence from Media
Reports, International Journal of Mental Health and Addiction.

Kauffman, K. and Weerapana, A. 2006. The Impact Of AIDS-Related News On Exchange Rates In South
Africa, Economic Development And Cultural Change, 54(2), 349-368.

Kilig, Y. (2020). Borsa Istanbul’da COVID- 19 (Koronaviriis) Etkisi, Journal of Emerging Economies and
Policy, 5(1), 66-77.

Koronaviriis (COVID-19). https://www.ttb.org.tr/kollar/COVID19/index.php

Kouma, H. 2020. Assessing the Economic and Financial Fallout from COVID-19; Implications for
Macroprudential Policy. [https://papers.ssrn.com/sol3/papers.cfm?abstract id=3603625 accessed on July 05
2020]

Lee, J. and Strazicich, M. C. 2003. Minimum Lagrange Multiplier Unit Root Test with Two Structural Breaks,
The Review of Economics and Statistics, (85), 1082-1089.

McKinsey & Company. Current Perspectives On The Coronavirus Outbreak. Briefing Note, March 16, 2020. [
https://kam.co.ke/kam/wp-content/uploads/2020/03/COVID-19-Briefing-note-March-16-2020-final-1.pdf
accessed on July 09 2020]

Odhiambo,J., Weke,P. and Ngare, P. 2020. Modeling Kenyan Economic Impact of Corona Virus in Kenya Using
Discrete-Time Markov Chains, Journal of Finance and Economics, 8(2), 80-85

Ozatay, F. and Sak., O. 2020. COVID-19’un Ekonomik Sonuglarini Yénetebilmek I¢in Ne Yapilabilir?, Tiirkiye
Ekonomileri Arastirma Vakfi, Mart.

Petro, G. 2020. The Coronavirus Tsunami: What’s To Come For U.S. Retail. Forbes.
[https://www.forbes.com/sites/gregpetro/2020/03/20/the-coronavirus-tsunami-whats-to-come-for-us-
retail/#1276cd2d609d accessed on July 05 2020]

Toda, H.Y., Yamamoto, T. 1995. “Statistical Inference in Vector Auto regressions with Possibly Integrated
Process, Journal of Econometrics, 66, 225- 250.

Yilanci, V. and Oztiirk, Z. A. 2010. Tiirkiye ile En Biiyiikk Bes Ticaret Ortaginin Hisse Senedi Piyasalari

Arasindaki Entegrasyon liskisinin Analizi: Yapisal Kirilmali Birim K&k ve Esbiitiinlesme Analizi, Erciyes
Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 36, 261-279.

17


https://www.ey.com/Publication/vwLUAssets/EY_19-ulkede-COVID-19-destek-paketleri/$File/EY%20Turkiye_Hükümetlerin%20Büyük%20Sınavı%20-%2019%20Ülkede%20COVID-19%20Destek%20Paketleri.pdf
https://www.ey.com/Publication/vwLUAssets/EY_19-ulkede-COVID-19-destek-paketleri/$File/EY%20Turkiye_Hükümetlerin%20Büyük%20Sınavı%20-%2019%20Ülkede%20COVID-19%20Destek%20Paketleri.pdf
https://www.ey.com/Publication/vwLUAssets/EY_19-ulkede-COVID-19-destek-paketleri/$File/EY%20Turkiye_Hükümetlerin%20Büyük%20Sınavı%20-%2019%20Ülkede%20COVID-19%20Destek%20Paketleri.pdf
https://www.ttb.org.tr/kollar/COVID19/index.php
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3603625
https://kam.co.ke/kam/wp-content/uploads/2020/03/COVID-19-Briefing-note-March-16-2020-final-1.pdf
https://www.forbes.com/sites/gregpetro/2020/03/20/the-coronavirus-tsunami-whats-to-come-for-us-retail/#1276cd2d609d
https://www.forbes.com/sites/gregpetro/2020/03/20/the-coronavirus-tsunami-whats-to-come-for-us-retail/#1276cd2d609d

Yildinim,K., Mercan, M. and Kostakoglu, S. F. 2013. Satin Alma Giicii Paritesinin Test Edilmesi: Zaman Serisi
ve Panel Veri Analizi, Eskisehir Osmangazi Universitesi IIBF Dergisi, 8(3), 75-95.

TCMB (2020). EVDS Déviz Kurlar.
[https://evds2.tcmb.gov.tr/index.php?/evds/serieMarket/#collapse_2 accessed on July 05 2020]

USD to TRY https://www.xe.com/currencycharts/?from=USD&to=TRY &view=1Y

https://www.exchangerates.org.uk/USD-TRY -exchange-rate-history.html

https://www.who.int/health-topics/coronavirus#tab=tab 1

18


https://evds2.tcmb.gov.tr/index.php?/evds/serieMarket/#collapse_2
https://www.xe.com/currencycharts/?from=USD&to=TRY&view=1Y
https://www.exchangerates.org.uk/USD-TRY-exchange-rate-history.html
https://www.who.int/health-topics/coronavirus#tab=tab_1

