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Bu ¢alisma Koronaviriis (COVID-19)’iin Tiirkiye hisse senedi piyasasi lizerindeki etkisini incelemektedir. Bu
amag igin, Borsa Istanbul’da islem goren 23 birincil sektor endeksinin Haziran 2019 ile Temmuz 2020
arasindaki aylik gerceklesen oynakliklari hesaplanmistir. Gergeklesen oynaklik degerleri analiz edildikten
sonra (1) COVID-19’un Tiirkiye'deki vakalarin ortaya ¢iktigi ve hizla arttign Mart 2020'de tim sektor
endekslerinde volatilite sigramasina neden oldugu; (2) COVID-19 pandemisi déneminde en fazla oynaklik
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sigramasinin spor sirketlerinin hisselerinde goriildiigii, en az oynaklik sigramasinin ise sigorta firmalarmm
senetlerinde goriildiigi; (3) Mart 2020°den sonra biitiin sektor endekslerinin gergeklesen oynaklik degerlerinin
normale dondiigiic ve COVID-19’un Tiirkiye hisse senedi piyasast oynakligina etkisinin kayboldugu
bulunmustur. Bu sonuglar diger bir nemli oynaklik &lgiitii olan GARCH-temelli oynaklik ile dogrulanmustir.
COVID-19’un Tiirkiye hisse senedi piyasasina etkisini ve piyasanin giincel durumunu gosteren bu ¢aligmanin,
sadece yatirimeilar, portfoy yoneticileri ve politika yapicilar igin degil aynm zamanda COVID-19'un ekonomik
ve finansal etkilerini gostermek isteyen ekonomi ve finans alanindaki akademisyenler i¢in de 6nemli ¢ikarimlar
saglayacagina inamlmaktadir.

ABSTRACT

Avrticle History:
Received July 9, 2020
Accepted October 6, 2020

This paper investigates the effect of Coronavirus (COVID-19) on Turkey stock market. For this purpose,
montly realized volatilities of 23 primary sector indices traded on Borsa Istanbul are calculated for the period
of June 2019 to July 2020. After analyzing realized volatility values, it is found that: (1) COVID-19 caused
volatility jump for all sector indices in March 2020, when cases in Turkey appeared and increased rapidly; (2)
While the most volatility jump occurred in stocks of sports companies during the period of the COVID-19
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pandemic, the least volatility jump occurred in stocks of insurance firms; (3) After March 2020, realized
volatility values back to normal for all sector indices and the effect of COVID-19 on Turkey stock market
volatility has disappeared. These results are confirmed by another important volatility measure, namely,
GARCH-based volatility. This paper showing the impact of COVID-19 on the Turkish stock market and the
recent state of the markets is believed to provide important implications for not only investors, portfolio
managers, and policymakers, but also for academics in economics and finance, who are all looking to
demonstrate economic and financial effects of COVID-19.
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EXTENDED ABSTRACT

Aralik 2019 tarihinde Cin'in Hubei eyaletindeki Wuhan sehrinde ortaya ¢ikan Koronaviriis (COVID-19) hizli bir sekilde Diinya genelinde birgok
bolgeye yayilmistir. Diinya Saglik Orgiitii 11 Mart 2020 tarihinde COVID-19"u kiiresel bir pandemi ilan etmis ve iilkeleri COVID-19 salgmimi
kontrol etmek igin ani ve kat1 6nlemler almaya yoneltmistir. Her ne kadar COVID-19 salginina karsi tilkeler siki tedbirler alsa da, COVID-
19’un insanlar arasindaki yayilimi heniiz durdurulamamistir. 8 Temmuz 2020 tarihi itibari ile Diinya genelinde COVID-19 toplam 215 iilkede
goriilmiis, 11.973.641 vaka saptanmis ve 547.120 insan hayatini kaybetmistir. Tiirkiye’de ise COVID-19’un ilk vakasi 11 Mart 2020 tarihinde
Tiirkiye Saglik Bakanligi tarafindan duyurulmustur. 11 Mart 2020 tarihinden 8 Temmuz 2020 tarihine kadar Tiirkiye’de toplam 207.897 vaka
tespit edilmis ve 5.260 kisi hayatin1 kaybetmistir. Sadece insanlarin sagligini etkilemekle kalmayan COVID-19, aym1 zamanda iilke
ekonomilerini de olumsuz bir sekilde etkilemistir. Ulkelerin smirlarini kisitlamasi ve kapatmast, kiiresel ekonomik aktivitelerin yavaslamasina
neden olmustur. En 6nemlisi sirketler, yatirimeilar ve tiiketicilerde ortaya ¢ikan panik havasi tiiketim davramslarini degistirmis ve finansal
piyasalarda anomalilerin ortaya ¢ikmasina neden olmustur. Ulkelerin finansal piyasalar da ortaya ¢ikan bu duruma hisse senedi endekslerinde
meydana gelen diistislerle tepki gostermistir.

COVID-19’un finansal ve ekonomik etkileri son zamanlarda literatiirde arastirilmaya baslanmistir. Alber (2020) COVID-19’un hisse senedi
piyasalar {izerindeki etkilerini Cin, Fransa, Almanya, italya, Ispanya ve ABD igin arastirmis ve hisse senedi piyasasi getirilerinin COVID-19
kiimiilatif vaka sayilarina daha fazla duyarli oldugunu tespit etmistir. Calismada ayrica COVID-19'un italya ve ABD igin hisse senedi piyasasi
getirileri lizerinde olumsuz bir etkisi olmadigi belirlenmistir. Ayittey vd. (2020) ile Luo ve Tsang (2020) COVID-19'un Cin ve Diinya {izerindeki
ekonomik etkilerini agiklamiglardir. Baker vd. (2020) ABD borsasinin COVID-19'a tepkisini incelemigler ve COVID-19 nedeniyle ABD
borsasinin getiri oynakliginda sigrama oldugunu bulmuslardir. Cinel (2020) COVID-19'un kiiresel makroekonomik etkilerini aragtirmis ve bazi
olas1 senaryolar ile COVID-19'un potansiyel kiiresel ekonomik maliyetlerini agiklamistir. COVID-19'un Cin’in ticareti ve finansal piyasalari
iizerindeki etkisi ampirik olarak Estrada vd. (2020) tarafindan belirlenmistir. Goker vd. (2020) COVID-19'un Tiirkiye’deki sektor endekslerinin
getirileri tizerindeki etkisini analiz etmisler ve COVID-19 salgini sirasinda spor, turizm ve ulasim sektor endekslerinin getirilerinin diger sektor
endekslerinin getirilerinden daha fazla etkilendigini bulmuslardir. Giinay (2020) COVID-19'un hisse senedi piyasalari iizerindeki etkisini Cin,
Italya, Ispanya, Tiirkiye, Ingiltere ve ABD 6rnekleminde arastirmis ve COVID-19'un yayilim etkileri nedeniyle Cin ve Tiirkiye borsalari
arasindaki iliskilerinin diger borsalar arasindaki iliskilerinden daha fazla arttigin belirlemistir. Kilig (2020) COVID-19'un Borsa Istanbul sektor
getirileri izerindeki etkisini incelemis ve birgok sektérde COVID-19 nedeniyle negatif anormal getirilerin bulundugunu belirlemistir. McKibbin
ve Fernando (2020) COVID-19'un kiiresel makroekonomik etkilerini yedi senaryo ile aragtirmislar ve COVID-19 salgininin kiiresel ekonomiyi
sadece kisa vadede onemli dlgiide etkileyebilecegini ve COVID-19'un gelecekteki maliyetlerinin halk saglig: sistemlerine daha fazla yatirim
yaparak Onlenebilecegini bildirmiglerdir. COVID-19'un Cin ve ABD finansal piyasalar1 {izerindeki etkisi ampirik olarak Sansa (2020)
tarafindan, Cin borsasi tizerindeki etkileri ise Yan (2020) tarafindan belirlenmigtir. Sart ve Kartal (2020) COVID-19'un altin fiyatlari ve VIX
endeksi tizerindeki etkisini gostermislerdir. Soylu (2020) COVID-19 nedeniyle Tiirkiye ekonomisindeki bazi makroekonomik gostergelerde
meydana gelen degisimleri incelemis ve COVID-19’un Tiirkiye ekonomisinde sektorel giiven endekslerini, dis ticaret istatistiklerini, isgiicii
piyasasini, sanayi tiretim endeksini ve turizm gelirlerini dogrudan etkiledigini belirlemistir. Telek (2020) COVID-19 6liim ve vakasi sayisi ile
dolar endeksi arasinda esbiitiinlesme iliskisinin oldugunu ve COVID-19 vakalarinda ve 6liim sayilarindaki pozitif soklarin dolar endeksi ve altin
ons fiyat: iizerinde soklara neden oldugunu ortaya koymustur. Zeren ve Hizarci (2020) COVID-19'un borsalar iizerindeki olasi etkilerini Cin,
Fransa, Almanya, Italya, Giiney Kore ve Ispanya i¢in belirlemislerdir.

Ulusal literatiirde yer alan ¢alismalar COVID-19’un Tiirkiye’deki hisse senetlerinin getirileri iizerindeki etkileri ile ilgili dnemli bilgiler
saglamistir. Fakat COVID-19’un Tiirkiye’deki hisse senetlerinin genellikle belirsizligin bir 6l¢iisii olarak tanimlanan ve ayni zamanda sadece
yatirnm ve portfoy yonetimi kararlari i¢in degil, ayn1 zamanda opsiyon fiyatlandirmasi ve finansal piyasa diizenlemesi i¢in de en 6nemli
gostergelerden bir tanesi olan oynakliklari iizerindeki etkileri hakkinda neredeyse higbir bilgi ulusal literatiirde bulunamamustir. Bu eksikligi
giderebilmek i¢in gergeklestirilen bu c¢aligmanin amaci, COVID-19 salgininin Tiirkiye hisse senedi piyasas: lizerindeki etkisini finansal
varliklarin oynakliklarini belirleyebilmek igin ampirik finans ¢aligmalarinda siklikla kullanilan gerceklesen oynaklik ile aragtirmaktir.

Bu ¢alismada, COVID-19 salgmimnin Tiirkiye hisse senedi piyasas iizerindeki etkisini belirleyebilmek igin Borsa Istanbul’da islem goren 23
birincil sektor endeksinin (Bankalar, Basit Metaller, Bilgi Teknolojileri, Elektrik, Finansallar, Gayrimenkul Yatirimlari, Hizmet, Holding &
Yatirimlar, Kimyasal, Petrol & Plastik, Leasing ve Faktoring, Metal Harici Mineral Uriinleri, Metal Uriinleri & Makineler, Odun, Kagit &
Baski, Sanayi, Sigorta, Spor, Teknoloji, Tekstil & Deri, Telekomiinikasyon, Toptan Satis & Perakende Ticaret, Turizm, Ulastirma, Yiyecek &
Icecek) 7 Haziran 2019 ile 6 Temmuz 2020 tarihleri arasindaki (270 gozlem) giinliik verileri kullamlmistir. Sektor endekslerine ait giinliik
kapanis degerleri olarak elde edilen veriler 6ncelikle giinliik getiri oranlarina gevrilmistir. Sonraki adimda ise giinliik getiri oranlarinin karesi
alindiktan sonra her ay igerisinde olan getiri oranlarinin kareleri toplanarak her bir ay i¢in gergeklesen oynaklik degerleri hesaplanmistir.

Her bir sektor icin aylik olarak hesaplanan gerceklesen oynaklik degerlerinin grafikleri incelendiginde, Diinya Saghk Orgiitii’niin COVID-19’u
kiiresel pandemi olarak ilan ettigi ve Tiirkiye’de ilk vakanin ortaya ¢iktig1 donem olan Mart 2020°de ¢aligma kapsaminda kullanilan biitiin sektor
endekslerinde dnemli dlgiide oynaklik sigramalart tespit edilmistir. %15,7°1ik oynaklik sigramasi ile COVID-19’dan en fazla etkilenen hisse
senetleri spor sektorii igerisinde yer alan firmalara ait hisse senetleri olmugstur. COVID-19’dan en az etkilenen hisse senetleri ise %2’lik oynaklik
sigramasi ile sigorta sektorii igerisinde yer alan firmalara ait hisse senetleri olmugtur. Ayrica Leasing ve Faktoring, Turizm, Bilgi Teknolojileri,
Ulasim ve Tekstil & Deri sektori icerisinde yer alan firmalarin hisse senetleri diger sektorlerde yer alan firmalarmn hisse senetlerine gore daha
fazla oynaklik sigramasi gostermis, diger bir ifadeyle COVID-19’dan daha fazla etkilenmistir. Mart 2020 tarihinden sonra ise c¢aligma
kapsamindaki sektor endekslerinin gergeklesen oynakliklari normal seyrine donmiis ve COVID-19’un Tiirkiye hisse senedi piyasasinm
oynaklig1 lizerindeki etkisi ortadan kalkmustir. Elde edilen bu sonuglar literatiirde oynaklik dlgiimii igin siklikla kullanilan GARCH-temelli
oynaklik ile dogrulanmistir. Her ne kadar COVID-19 ig¢in ikinci bir dalganin gelmesi beklense de Tiirkiye hisse senedi piyasasinin ikinci
dalgadan bu kadar fazla etkilenecegi diisiiniilmemektedir.

Bundan sonraki c¢aligmalar COVID-19’un Tiirkiye’deki diger finansal piyasalar {zerindeki etkisini/etkilerini belirlemek {izere
gerceklestirilebilir. Ayrica diger oynaklik hesaplama yontemleri kullanilarak COVID-19’un Tiirkiye finansal piyasalari tizerindeki
etkisini/etkilerini aragtirmak icin de ¢alismalar gerceklestirilebilir. Bu ¢alismada elde edilen bulgularin yatirimcilara, portfdy yoneticilerine,
akademisyenlere ve politika yapicilara COVID-19’un Tiirkiye hisse senedi piyasasi iizerindeki etkisi ve piyasanin giincel durumu hakkinda
onemli bilgiler saglayacagi diistiniilmektedir.
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Introduction

The Novel Coronavirus (COVID-19), which appeared in December 2019 in the city of
Wuhan in Hubei province of China, quickly spread across the World. The World Health
Organization declared COVID-19 as a global pandemic on March 11, 2020, and directed
countries to take strict measures to control the COVID-19 outbreak (Goker, Eren, & Karaca,
2020: 15). Although countries take strict measures against COVID-19, the spread of COVID-
19 among people has not been stopped yet. As of 8 July 2020, COVID-19 has been seen in 215
countries, 11,973,641 cases have been detected, and 547,120 people died worldwide
(https://www.worldometers.info/coronavirus). For Turkey, the first case of COVID-19 was
announced by Ministry of Health in Turkey on March 11, 2020. From March 11, 2020 until
July 8, 2020, 207,897 cases have been detected, and 5,260 people died in Turkey
(https://covid19.saglik.gov.tr). The COVID-19 outbreak has affected not only the health of
people but also the economies of the countries negatively. Limited and restricted countries’
borders due to COVID-19 have slowed down global economic activities. Most importantly,
panic seen among companies, investors and consumers has distorted usual consumption
patterns and also created some market anomalies. Financial markets of countries have also been
responsive to the changes and countries’ stock indices have plunged (McKibbin and Fernando,
2020: 2).

There are recent empirical studies that investigate economic and financial effects of
COVID-19. Alber (2020) investigates the effects of COVID-19 spread on stock markets for
China, France, Germany, Italy, Spain, and the United States. He finds that returns of the stock
market are more sensitive to COVID-19 cumulative cases than cumulative or new deaths and
new cases. He also reports that COVID-19 does not have the negative effect on stock market
returns for Italy and United States. The economic effects of COVID-19 on China and the World
are reported by Ayittey, Ayittey, Chiwero, Kamasah, & Dzuvor (2020). Baker, Bloom, Davis,
Kost, Sammon, & Viratyosin (2020) examine the US stock market reaction to COVID-19. They
report that the volatility of the US stock market returns jumped due to COVID-19 outbreak.
Cinel (2020) focuses on global macroeconomic impacts of COVID-19. She reports the potential
global economic costs of COVID-19 with some possible scenarios. Estrada, Park, Koutronas,
Khan, & Tahir (2020) empirically assess the effect of COVID-19 on the Chinese trade and
financial markets. Goker et al. (2020) analyze the effect of COVID-19 on sector index returns
for Turkey. They find that the returns of Sports, Tourism and Transportation sectors are effected
more than the other sector index returns during COVID-19 pandemic. The influence of COVID-
19 on stock markets for China, Italy, Spain, Turkey, the United Kingdom, and the United States
is examined by Gunay (2020). He reports that Chinese and Turkish stock markets co-movement
increased more than the other stock markets co-movements due to contagious effects of
COVID-19. Kili¢ (2020) investigates the effect of COVID-19 on Borsa Istanbul sector returns.
He finds that many Borsa Istanbul sectors have negative abnormal returns. He also finds that
while tourism and textile sectors have the highest negative abnormal returns, the trade sector
has positive abnormal returns. Luo and Tsang (2020) estimate on the economic impact of
COVID-19 on China and the global economy. McKibbin and Fernando (2020) investigate
global macroeconomic impacts of COVID-19 with seven scenarios. They report that COVID-
19 outbreak could significantly impact the global economy only in the short run and future costs
of COVID-19 might be avoided by greater investment in public health systems. The impact of
COVID-19 on financial markets for China and the USA is reported by Sansa (2020). Sar1 and
Kartal (2020) show the effect of COVID-19 on gold prices and VIX index. The changes
occurring in the macroeconomic indicators specified in Turkey’s economy is examined by
Soylu (2020). He reports that COVID-19 has directly affected sectoral confidence indices,
Foreign Trade Statistics, labour market, Industrial Production Index and tourism revenues in
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the Turkish economy. Sit and Telek (2020) investigate the impacts of COVID-19 on gold ounce
prices and the dollar index. According to the cointegration and causality tests, they find that the
cointegration relationship has between the number of COVID-19 deaths and cases and the
dollar index and that positive shocks in the number COVID-19 cases and deaths cause shocks
on the dollar index and gold ounce price. Yan (2020) examines how Chinese stock markets
react to COVID-19. He finds that stock prices in the Chinese stock markets fall sharply due to
COVID-19 pancemic. Zeren and Hizarci (2020) examine the possible effects of COVID-19 on
stock markets for China, France, Germany, Italy, South Korea, and Spain. They report that all
stock markets are cointegrated with the COVID-19 total death numbers.

The existing literature provides some useful information about the effects of COVID-
19 pandemic on stock returns for Turkey; however, almost nothing is known about the effects
of COVID-19 pandemic on stock volatilities, which is often identified as a measure of
uncertainty and also one of the most important indicators for not only investment and portfolio
management decisions but also option pricing and financial market regulation (Balcilar, Gupta,
& Kyei, 2018: 74; Poon and Granger, 2003: 478), for Turkey. Therefore, in this paper, the effect
of COVID-19 outbreak on Turkey stock market is investigated with montly realized volatility,
which frequently used in the empirical finance literature (see for example, Kambouroudis,
McMillan, & Tsakou (2016); Suleman, Gupta, & Balcilar (2017); Apergis, Bonato, Gupta, &
Kyei (2018); Balcilar et al. (2018); Gkillas, Gupta, & Wohar (2018); Bouri, Demirer, Gupta, &
Marfatia (2019); Demirer, Gkillas, Gupta, & Pierdzioch (2019); Balcilar, Gupta, Wang, &
Wohar (2020)) to determine the volatilities of financial assets, values of 23 primary sector
indices traded on Borsa Istanbul. This paper contributes to the literature in at least five important
ways: First, this paper is one of the first to examine the effect of COVID-19 pandemic on the
Turkish stocks volatilities. Second, this paper shows which of the primary sector indices traded
on Borsa Istanbul are more effected by COVID-19. Third, this paper demonstrates the primary
sector index traded on Borsa Istanbul, which is least effected by COVID-19. Fourth, this paper
provides information about the period when COVID-19 effected the Turkish stock market.
Fifth, this paper contributes to the recently emerging literature which examines the effect of
COVID-19 pandemic on financial markets.

The rest of the paper is organized as follows: Section 2 presents some information about
the methodology and the data, while Section 3 reports and discusses the empirical results.
Section 4 includes the robustness analysis. Finally, Section 5 concludes the paper.

Data and Methodology

In this paper, one-year data of 23 primary sector indices traded on Borsa Istanbul are
used for analysis. Primary sector indices daily data are downloaded from the database of
www.investing.com for a period of June 7, 2019 to July 6, 2020, with a total of 270 observations
for each index. Primary sector indices used in the paper are given in Table 1.

Table 1: Primary Sector Indices

Index Name Code Index Name Code

1. Banks XBANK 13. Non-Metal Mineral Product XTAST
2. Basic Metal XMANA 14. Real Estate Invest Trusts XGMYO
3. Chem Petrol Plastic XKMYA 15. Services XUHIZ

4. Electricity XELKT 16. Sports XSPOR
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5. Financials XUMAL 17. Technology XUTEK
6. Food Beverage XGIDA 18. Telecommunication XILTM

7. Holding & Investments XHOLD 19. Textile Leather XTEKS

8. Industrials XUSIN 20. Tourism XTRZM
9. Information Technology XBLSM 21. Transportation XULAS
10. Insurance XSGRT 22. Wholesale & Retail Trade XTCRT
11. Leasing Factoring XFINK 23. Wood Paper Printing XKAGT

12. Metal Products Machinery ~ XMESY

In order to calculate the realized volatility of sector indices, first daily returns are
calculated as:

1 = In (p¢/pe-1) X 100 1)

where p; is the closing value of the index on day t and In () the natural logarithm. After
the daily returns of the sector indices are calculated, monthly realized volatilities, i.e. the sum
of squared daily returns over the number of trading days in a month as suggested in Andersen
and Bollerslev (1998), are calculated as:

RV, = 1i\4=1 ytz,i (2)

where y; ; is the daily M x 1 return vector and i = 1, ..., M the number of daily returns.
Generalized Autoregressive Conditional Heteroskedasticity (GARCH) model are also used to
calculate the volatility of financial assets in the literature (see for example, Sadorsky (2006);
Ben Nasr, Lux, Ajmi, & Gupta (2016); Demirer, Gupta, Suleman, & Wohar (2018); Gupta and
Yoon (2018)). Since GARCH model are linear in nature, it does not take into account
nonlinearity, often seen in financial time series, while capturing the volatility (Balcilar, Bouri,
Gupta, & Roubaud, 2017). To test for nonlinearity in the daily return series used in this study,
the BDS test of Broock, Dechert, Scheinkman, & LeBaron (1996) is employed with 10,000
bootstrap replications. Table 2 exhibit the results of the BDS test of nonlinearity.

Table 2: BDS Test of Nonlinearity

Dimension
Return Series
2 3 4 5 6

XBANK 1.241 1.570 2.489™ 3.266™" 4.010™
XMANA 1.444 2797 3.740™ 4.754™ 5.281™"
XKMYA 3.773™ 5.094™" 5.502"" 6.013™ 6.623™"
XELKT 4.345™" 4.944™ 5.480™" 6.0477 6.396™"
XUMAL 1.110 1.454 2.602™ 3.432™ 3.982™"

XGIDA 1.330 2.239™ 2.939™" 3.566™" 3.751™
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XHOLD 4.802"" 5.230™" 5.859™" 6.534™" 6.949™"
XUSIN 2.915™" 3.965™" 4.835™" 5.793™" 6.152™"
XBLSM 7.690™" 7.635™" 8.265™" 9.457™" 10.754™
XSGRT 4.256™" 5.591™" 5.555™" 6.370™" 6.986™"
XFINK 5.835™" 6.976™" 7.729™ 8.212™" 8.790™"
XMESY 3.977™ 4.960™" 5.575™" 6.371"" 6.807""
XTAST 4.280™" 5.013™ 5117 5.042™" 5.403™"
XGMYO 5.063"" 5.739"™" 5.750™" 6.515™" 6.606™"
XUHIZ 0.237 2.278™ 3.061™" 3.324™ 3.733™
XSPOR 8.865™" 10.662™" 11.545™" 12.230™ 12.792™
XUTEK 2.672" 3.318™ 3.674™ 4.092" 4.251™"
XILTM 1.683 2.654™ 3.062™ 3.584™" 3.968™
XTEKS 5.719™ 6.704™" 7.589™" 8.415™" 9.203™
XTRZM 5.501™" 6.577"" 7.056™" 8.018™" 9.151™
XULAS 6.631™" 7.016™ 7.670™" 8.370™" 8.884™"
XTCRT 6.598™" 8.007™" 8.695™" 8.828™" 9.323™
XKAGT 5.742™ 6.757"" 7.089™" 8.032™" 8.782™"

*kk

Note: Value in cell represents BDS z-statistic; ™ and ™ indicates rejection of the null hypothesis that the return
series independently and identically distributed (i.i.d.) at 5% and 1% level of significance, respectively.

As shown in Table 2, the null hypothesis of linearity is rejected at 1 percent level of
significance for all daily return series across various dimensions, providing strong evidence of
nonlinearity in the return series. This evidence indicates that, volatility values are more reliable
based on squared returns i.e. realized volatilities than GARCH model.

The summary statistics of realized volatilities of primary sector indices used in the paper
have been provided in Table 3.

Table 3: Summary Statistics

Statistic

Indices
Mean  Med. Max. Min. S.D. Skew. Kurt. J-B. p-values

XBANK 0.962 0.748  3.997 0.128 0982  2.205 7.684 24.141 0.000

XMANA 0.592 0487 2377 0.189 0542 2.750 9.789 44.535 0.000

XKMYA 0.539 0.351 2934 0.059 0715 2928 10.461 52.481 0.000
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XELKT 0842 0.462 4.461 0.136 1105 2.739 9.597 42.889 0.000

XUMAL 0.694 0.491 3.414 0.115 0.841  2.602 9.127 37.700 0.000

XGIDA 0.677  0.477  3.300 0.100 0.802 2721 9.546 42.271 0.000

XHOLD 0588 0.338  3.323 0.120 0.822  2.886 10.171 49.427 0.000

XUSIN 0437 0214  2.838 0.105 0.704 3.122 11.216 62.126 0.000

XBLSM 1.367 0.794  7.806 0.180 1975  2.687 9411 40.825 0.000

XSGRT 0350 0.152  1.997 0.028 0504 2.735 9.517 42.232 0.000

XFINK 2001 1638 9.720 0136 2.369  2.648 9.425 40.446 0.000

XMESY 0573 0298 3.712 0.089 0925 3.075 11.000 59.397 0.000

XTAST 0.801 0.612  3.959 0.132 0.939  2.968 10.650 54.670 0.000

XGMYO 0.763  0.395  4.469 0.077 1113  2.889 10.221 49.890 0.000

XUHIZ 0.430 0.266  2.509 0.096 0.611  3.085 11.086 60.348 0.000

XSPOR 3.289 1739  15.670 0.273 4550 1.894 5.298 11.450 0.000

XUTEK 1.040 0.623  5.456 0.021 1341 2777 9.797 44.951 0.000

XILTM 0.747  0.462  3.047 0.107  0.730  2.377 8.249 29.256 0.000

XTEKS 0.924 0402 6.274 0.122 1578  3.060 10.967 58.884 0.000

XTRZM 1525 0.767 8.822 0.132 2259  2.630 9.068 37.616 0.000

XULAS 1312 0.782  7.080 0.093 1791 2599 8.978 36.603 0.000

XTCRT 0.588  0.294  3.412 0.127 0.852 2.879 10.052 48.344 0.000

XKAGT 0979 0516  5.852 0.107 1477 2798 9.871 45.810 0.000

Note: Med., Max., Min., S.D., Skew., Kurt., and J-B. stands for median, maximum, minimum, standard deviation,
skewness, kurtosis, and Jarque-Bera, respectively. p-values are the probability values of the Jarque-Bera normality
test.

Mean values in Table 3 show that Sports Index has the highest average monthly realized
volatility with 3.289%, while Insurance Index has the least average monthly realized volatility
with 0.350%. In terms of standard deviation, Sports Index has the highest standard deviation
with 4.55% and Insurance Index has the least standard deviation with 0.504%. Skewness values
indicates that the distribution of realized volatilities of all primary sector indices skewed to the
right relative to the normal distribution. According to the kurtosis values, the distribution of
realized volatilities of each primary sector indices has fat tails relative to the normal
distribution. In short, Skewness and Kurtosis values state that monthly realized volatility
distributions belonging to primary sector indices are deviated from the normality distribution.
The deviation from the normality distribution can be also observed with the p-values of the
Jarque-Bera normality test.
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Empirical Results

Figure 1 shows time series plots of monthly realized volatilities calculated for each
primary sector indices used in this paper to examine the impact of COVID-19 on Turkey stock
market. Time series plots in Figure 1 shows that there are significant volatility jump for all
sectors in March 2020 when the first cases seen in Turkey and when the World Health
Organization declared the COVID-19 as a pandemic. While the sector most affected by
COVID-19 with 15.7% volatility jump is the sports sector, the sector least affected by the
COVID-19 with 2% volatility jump is the insurance sector. Leasing Factoring, Tourism,
Information Technology, Transportation, and Textile Leather sectors are also more affected by
COVID-19 than other sectors. Realized volatilities in Figure 1 also shows that after March
2020, Turkey stock marked back to normal and the effect of COVID-19 on the market has
disappeared. Although it is expected that there will be a second wave related to COVID-19, it
is not thought that Turkey stock market’s response to the virus will be so high.
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Robustness Check

For the robustness check of the findings obtained in this study, following the literature
(e.g., Ben Nasr et al., 2016; Bouri et al., 2019; Demirer et al., 2019), another measure of
volatility i.e., GARCH-based volatility, is used. Although it is stated in previous sections that
realized volatility is better suited to the return series in this study, it is thought that GARCH-
based volatility may be suitable for robustness check of the findings obtained from realized
volatility. Monthly GARCH-based volatility of the primary sector indices is obtanined as a
standard deviation from GARCH(1,1) model. The basics of the model is as follows:

Ye=UT & 3
ht =w + aé‘t_l + Bht_l (4)

where y, denotes the sector indices returns, h, the conditional variance, w the mean volatility
level, &2, the lagged error, h,_, the lagged conditional variance, and &, the stochastic
disturbance term that is assumed to be normally distributed with zero mean.

Monthly GARCH-based volatilities of the primary sector indices are plotted in Figure
2. It can be easily seen that the volatility jump of the sports sector (insurance sector) due to the
COVID-19 pandemic is quite high (low) relative to the other primary sector indices. These
results robust the findings of the study.
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Conclusion

In this paper, monthly realized volatilities of 23 primary sector indices traded on Borsa
Istanbul are used to investigate the effect of COVID-19 on Turkey stock market. Monthly
realized volatilities of indices demonstrate that: (1) Volatility jumps for all sector indices
occurred in March 2020, when COVID-19 emerged in Turkey and spread rapidly; (2) Sports
sector is the most affected sector in Turkey from COVID-19; (3) The sector least affected by
COVID-19 in Turkey is the Insurance sector; (4) In Turkey, COVID-19 were affected Leasing
Factoring, Tourism, Information Technology, Transportation, and Textile Leather sectors more
than other sectors used in the paper; (5) The impact of COVID-19 on Turkey stock market
disappeared after March 2020; (6) Turkey stock market returns to normal after March 2020.
These findings are robusted with another important volatility measure, GARCH-based
volatility. Further studies can be carried out investigating the effect of COVID-19 on other
financial markets in Turkey. In addition, studies can be carried out examining the impact of
COVID-19 on Turkey financial markets using other volatility calculation methods.
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