Turkuaz Uluslararasi Sosyo-Ekonomik Stratejik Aragtirmalar Dergisi,
Cilt / Volume: 7, Sayi / Issue: 1, Yil/ Year: 2025

Arastirma Makalesi

OVX ve GVZ Risk Olgditleri ile BIST100 Endeksi Getirileri
Arasindaki Iliski®

Bahadwr Bilge Aycan?, Ugur Bilgen®

Oz

Finansal piyasalarda risk yonetimi ve yatirim kararlarmin dogru bir sekilde sekillendirilmesi, dzellikle
artan belirsizlikler ve kiiresel ekonomik dalgalanmalar karsisinda biiylik 6nem tagimaktadir. Bu siirecte,
piyasalardaki belirsizlikleri 6lgmek ve yatirimcilara rehberlik etmek amaciyla ¢esitli finansal endeksler
gelistirilmistir. Bu endeksler, genel olarak “Kiiresel Risk Gdstergeleri” olarak adlandirilmakta ve farkli
piyasalardaki oynaklik diizeylerini anlamak igin kullanilmaktadir. Ozellikle hisse senedi piyasalari,
emtia piyasalar1 ve diger finansal varliklardaki belirsizlikleri 6lgmek i¢in bu gostergeler, yatirimcilar ve
analistler tarafindan siklikla takip edilmektedir. Hisse senedi piyasalarindaki belirsizligi 6lgmek igin one
¢ikan gostergeler arasinda OVX (Ham Petrol Volatilite Endeksi) ve GVZ (Altin Volatilite Endeksi) yer
almaktadir. Enerji piyasalarindaki 6nemli gostergelerinden OVX, Ham petrol piyasasindaki fiyat
oynakligini dlgen bir endekstir. Bu endeks petrol fiyatlarindaki oynakligi 6lgerek enerji piyasalarindaki
belirsizlik diizeyini gostermektedir. Kiymetli maden piyasalarindaki 6nemli gostergelerden olan GVZ
ise altin piyasasindaki fiyat oynaklig1 seviyesini gosteren bir endekstir.

Bu ¢alisma, finansal piyasa risk gostergeleri olan OVX (Ham Petrol Volatilite Endeksi) ve GVZ (Altin
Volatilite Endeksi) ile BIST100 endeksi getirileri arasindaki nedensellik iligskisini incelemeyi
amaclamaktadir. Arastirmada, 22 Aralik 2019 — 16 Subat 2025 tarihleri arasindaki 270 haftalik veri seti
kullanilmistir,.  Bu  baglamda Toda-Yamamoto Nedensellik testi kullanilarak analizler
gerceklestirilmistir. OVX ve GVZ endekslerindeki volatilite degisimlerinin BIST100 getirilerini
ongdrmede istatistiksel agidan anlamli ve ne kadar etkiye sahip oldugunu tespit etmek i¢in yapilan bu
calismada, bulgular 15181nda, OVX ve GVZ degiskenlerinden; OVX degiskeninden BIST100 endeksi
getirisine bir Granger nedensellik iligkisi s6z konusu degilken, GVZ degiskeninden BIST100R’a ise
Granger nedeni oldugu tespit edilmistir.
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The Relationship Between OVX And GVZ Risk Measures And BIST100
Index Returns

Abstract

Effective risk management and sound investment decisions in financial markets are of great importance,
especially in the face of increasing uncertainties and global economic fluctuations. In this context,
various financial indices have been developed to measure market uncertainties and to guide investors.
These indices are generally referred to as "Global Risk Indicators” and are used to understand the levels
of volatility across different markets. These indicators are frequently monitored by investors and
analysts to assess uncertainties in equity markets, commodity markets, and other financial assets. Among
the prominent indicators used to measure uncertainty in equity markets are the OVX (Crude Oil
Volatility Index) and GVZ (Gold Volatility Index). As significant indicators in the energy and precious
metals markets, the OVX measures price volatility in the crude oil market, thereby reflecting the level
of uncertainty in energy markets. GVZ, on the other hand, represents the level of price volatility in the
gold market.

This study aims to examine the causal relationship between financial market risk indicators OVX (Crude
Oil Volatility Index) and GVZ (Gold Volatility Index) and BIST100 index returns. The research utilizes
a dataset comprising 270 weekly observations covering the period from December 22, 2019, to February
16, 2025. Within this framework, the Toda-Yamamoto causality test was employed to conduct the
analysis. The purpose of the study is to determine the statistical significance and extent of the influence
that volatility changes in OVX and GVZ indices have on predicting BIST100 returns. Based on the
findings, while no Granger causality was found from the OV X variable to the BIST100 index returns, it
was determined that the GVZ variable is a Granger cause of BIST100 returns.

Keywords: OVX Index, GVZ Index, Toda-Yamamoto.

Jel Codes: C32, G10, G11, G12

1. Giris

Finansal ve makroekonomik degiskenlerin sektor bazinda hisse senedi piyasasi
performansimi anlamadaki rolii kapsamli akademik arastirmalarin konusu olmustur (Lépez,
Sevillano, & Jarefio, 2023). Hisse senedi getirileri ile emtia fiyatlari, 6zellikle altin ve petrol
fiyatlar1 arasindaki iliskiler akademik c¢alismalarda uzun siire arastirilmig ve tartisilmistir.
Geleneksel inanisa gore hisse senetlerinin degerlemesiyle ile petrol fiyatlarindaki degisiklikler
arasinda negatif bir korelasyon oldugu oOne siiriilse de ampirik ¢aligmalarda ¢ok farklh

bulgularda ortaya ¢ikmistir. Petrol gibi altinda borsa ile iliskisi yaygin olarak tartigilan bir
emtiadir (Sheikh, Aysan, Atif, Rabbani, & Kayani, 2023).
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Ham petrol fiyatinin oynaklig1 tiim sektorlerde belirsizlik yaratabilir ve ham petrol ihrag
eden hem de ithal eden iilkeler i¢in ekonomide istikrarsizlig1 yol agabilir. Endiistriyel iireticileri
ile tiiketicileri riske atmaktadir. Bu endistrilerin petrol ve petrol iriinlerine bagimliligi

nedeniyle mallarini ve hizmetlerini makul bir fiyata sunamazlar (Pindyck, 2004).

Bir emtia ve parasal bir varlik olarak kabul edilen altin, degerli bir metaldir. Bir servet
kaynag1 olarak kabul edilmekte, bir deger birimi ve degisim araci olarak kullanilmaktadir
(Goodman, 1956). Altin genellikle yatirimcisi igin enflasyondan ve ekonomik krizlerden
korunma araci olarak kullanilmistir. Merkez banklar1 ve uluslararasi finans kuruluslari
ekonomik giivenlik amaciyla biiylik miktarlarda altin1 rezervlerinde tutmaktadirlar (Kaufmann

& Winters, 1989).

Finansal piyasalar, ekonomik, sosyal, politik vb. belirsizlikler, makro ekonomik
faktorler ve yatirime1 davraniglarina kadar pek ¢ok faktorden etkilenen dinamik bir yapiya
sahiptir. Bu baglamda, piyasalardaki belirsizligi 6lgmeye yonelik gelistirilen volatilite
endeksleri, finansal varliklarm fiyat dalgalanmalarina iliskin beklentileri 6lgen ve yatirimcilarin
kararlarin1 yonlendiren 6nemli bir gésterge olarak kabul edilmektedir. Kiiresel finans sisteminin
temel yap1 taslarindan biri olarak kabul edilen petrol ve altin piyasalarinda meydana gelen
dalgalanmalar finansal piyasalarda ve genel ekonomik beklentiler Gzerinde Kkritik rol
oynamaktadir. Petrol Volatilite Endeksi (OVX) ve Altin Volatilite Endeksi (GVZ), petrol ve
altin piyasalarindaki beklenen oynaklig1 yansitan gostergelerdir. Kiiresel ekonomideki stratejik
rolleri nedeniyle finansal piyasalarla yakindan iliskili olan iki 6nemli risk 6l¢titli olarak kabul

edilmektedir.

Bu c¢alismanin amaci, BIST100 endeksi getirileriyle ile finansal piyasa risk

gostergelerinden olan OVX ve GVZ arasindaki nedensellik iligkisini aragtirmaktir.

2. Literatir

Finansal piyasalardaki volatilitenin yatirimci davraniglart ve piyasa endeksleri
iizerindeki etkisi, son yillarda belirsizlik ortaminin artmasi sebebiyle dnemini artirmistir.
Ozellikle Chicago Opsiyon Borsasi (CBOE) tarafindan yayinlanan OVX ve GVZ gibi emtia
temeline dayali volatilite endeksleri, enerji ve degerli maden piyasalarindaki oynakliklar1
Olgerken, bu degisimlerin gelismekte olan hisse senedi piyasalarina olan etkisini arastiran
caligmalar giderek daha ¢ok yapilmistir. Bu boliimde, GVZ ve OVX volatilite endeksleri ile

hisse senetleri endeksleri arasindaki iligkiyi aragtiran ¢aligmalar ele alinmaktadir.
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Sencan’ni 2024 yilinda yaptig1 ¢calismada, Kiiresel Jeopolitik Risk Endeksi (GPR),
Ekonomik Politika Belirsizligi Endeksi (GEPU) ve Euro/ABD Dolar1 Déviz Kuru Oynaklig1
Endeksi (EVZ), Tahvil Oynakligi Endeksi (MOVE), Ham Petrol Oynaklig1 Endeksi (OVX) ve
Genel Oynaklik Endeksi (VIX) arasindaki nedensel iliskiyi test etmek i¢cin Toda-Yamamoto
nedenselligi kullanilmistir. Arastirma sonuglart OVX, VIX ve EVZ endeksi arasinda ¢ift yonlii
capraz nedensel iliski oldugunu, EVZ endeksi ile GEPU endeksi arasinda da ¢ift yonlii capraz
nedensel iligki oldugunu gostermektedir. Yine kiiresel faktorler ve oynaklik endeksleri arasinda
EVZ, GEPU, OVX, VIX endeksleri ile MOVE endeksi, GPR, OVX, VIX endeksleri ile GEPU
endeksi, MOVE endeksi ile GPR endeksi ve GPR endeksi ile EVZ endeksi arasinda tek yonlii

nedensel iliski oldugu sonucuna ulasilmistir (Sencan, 2024).

Bhatti ve arkadaslarmin 2023 yilinda yaptig1 ¢calismada, petrol fiyatlari, altin fiyatlari,
petrol volatilite endeksi (OVX), altin volatilite endeksi (GVZ), doviz kuru ve faiz oranlarmin
Pakistan borsasinin performans: lizerine etkisini incelemistir. Yapilan analizler sonucunda
OVX’nin Pakistan Borsasi lizerinde kisa ve uzun vadede 6nemli bir etkiye sahip oldugu,
GVZ’nin ise bir ay sonra borsa iizerinde etkisinin oldugu tespit edilmistir (Bhatti, Jamali,
Khokhar, & Buriro, 2023).

Kili¢ ve Tiirkan (2023) calismalarinda Tiirkiye’nin katilim endeksi ile déviz kuru, altin
ve petrol fiyatlar1 arasindaki iliskiyi Toda-Yamamoto nedensellik testi ve Johansen
esbiitlinlesme testi kullanarak incelemislerdir. Katilim endeksinin doviz kuru, altin ve petrol
serileriyle uzun vadede esbiitiinlesik oldugu durumda Toda-Yamamoto nedensellik testi katilim
endeksi ile petrol ve doviz kuru arasinda nedensellik iliskisi oldugunu ortaya koymaktadir

(Kili¢ & Tiirkan, 2023).

Mirza ve arkadaslarinin (2023) yaptiklar1 ¢aligmada siirdiiriilebilir yatirimlarin birbirine
bagimliligimmi arastirmislar, stirdiiriilebilir yatirimlarda karsilikli bagimliligin belirleyicileri
olarak CBOE Hisse Senedi Piyasasi Volatilitesi (VIX), CBOE Petrol Piyasasit Volatilitesi
(OVX), CBOE Euro Para Birimi Volatilite Endeksi (EVZ), Hazine Piyasasi Volatilitesi
(MOVE), Altin Piyasas1 Volatilitesi (GVZ), ABD Ekonomik Politika Belirsizligi (USEPU),
Ingiltere Ekonomik Politika Belirsizligi (UKEPU) ve Bulasic1 Hastaliklar Takipgisi (EMV)
endekslerini kullanmislar, dikkate alinan kiiresel faktorler arasinda en diisiik ve anlamli etkinin
OVX’ten toplam baglantililik endeksine dogru kaydedildigi, altin piyasasindaki (GVZ)
belirsizligin siirdiiriilebilir yatirimlarindaki karsilikli bagimlilik tizerinde en yiiksek etkiyi

gosterdigini tespit etmislerdir (Mirza, Naeem, Nguyen, & Arfaoui, 2023).
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Oner’in (2022) yilinda yaptig1 calismada, gelisen piyasa endekslerinden olusan MSCI
EM Endeksi ile VIX, OVX ve GVZ volatilite endeksleri arasindaki iligkiler incelenmis, analiz
sonuclarina gore VIX, OVX ve GVZ volatilite endekslerinden MSCI EM Endeksi’ne dogru bir
nedensellik iligkisi gdzlemlenmistir (Oner, 2022).

Tungel ve arkadaglarinin (2021) yaptiklar1 caligmada, VIX ile platin, paladyum, giimiis
ve altinla olan iliskileri incelemis, VIX degiskeniyle altin, platin ve paladyum degiskenleri

arasinda bir nedensellik iligkisi tespit edilmistir (Tungel, Alptiirk, Yilmaz, & Bekei, 2021).

Iglesias ve arkadaslar1 (2020) yaptiklar1 caligmada, Brezilya Kurumsal Siirdiirebilirlik
Endeksi (ISE) i¢cin portfoy korumalar1 olarak altin, temiz enerji ve OVX roliinii ve bunun
cesitlendirme potansiyelini nasil etkiledigini arastirmiglar, ¢esitlendirmeden en kiigiik fayday1
temiz enerji endeksi saglarken, altinin en biiyiik faydayi sagladigi goriilmistiir (Iglesias-Casal,
Lopez-Penabad, Lopez-Andion, & Maside-Sanfiz, 2020).

Algahtani ve Chevallier’in (2020) yaptiklar1 ¢alismada, Korfez Isbirligi Konseyi (Gulf
Cooperation Council’s-GCC) iiyesi iilkelerin borsa getirileri ile OVX, GVZ ve VIX arasindaki
iliskiler incelenmis, en ¢ok OVX, en ise GVZ’den etkilendigi tespit edilmistir (Algahtani &
Chevallier, 2020).

Cihangir’in 2019 yilinda yaptig1 calismada, GVZ, OVX ve FED faiz oranlarinin, borsa
endekslerini nasil etkiledigini arastirmiglar, faiz oranlarmin etkili olmadigmin, ancak OVX ve

GVZ endekslerinin etkili oldugu tespit edilmistir (Cihangir, 2019).

Yildirim ve Iscanoglu Cekig’in yaptiklari galismada (2019), BIST100 getirileri ile Dolar
Kuru, Altin, Ham Petrol, GVZ ve OVX getirileri arasinda iliski analiz edilmis, elde edilen
bulgular neticesinde BIST100 ile kullanilan degiskenler arasinda nedensellik iligkisine

rastlanmistir (Y1ildirim & Iscanoglu Cekig, 2019).

Bouri ve arkadaglarinin (2017) yaptiklar1 ¢alismada, altin, ham petrol ve Hindistan hisse
senedi piyasasinin beklenen volatilitesinde degisikliklere yol agabilecegi, bu nedenle de
degiskenler arasinda es biitliinlesme ve nedensellik iliskisi incelenmistir. Analizler sonucunda
degiskenler arasinda es biitiinlesme iliskisi tespit edilmistir (Bouri, Jain, Biswal, & Roubaud,
2017).
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3. Arastirma Verileri ve Yontem

Bu ¢alismada, BIST100 Endeksi ile altin ve petrol arasindaki iliskinin tespit edilmesi
amaglanmaktadir. Uygulama boliimiinde zaman serisi analiz yontemlerinden faydalanilmistir.
Calismada 22.12.2019 — 16.02.2025 periyoduna ait 270 gozlemi iceren haftalik veriler

kullanilmistir. Veriler investing.com internet adresinden saglanmustir.

Tablo 1. Calismanin Degiskenleri

Degiskenler Degisken Ad1 Doénem Arahg: Pe\r/i;z alr Veri Kaynag

BIST100 Borsa Istanbul 100 Endeksi 2019 - 2025 www.investing.com
GVvZz Altin Volatilite Endeksi 2019 - 2025 Haftalik | www.investing.com
OVvX Ham Petrol Volatilite Endeksi | 2019 - 2025 www.investing.com

Ekonomik degiskenler arasindaki nedensel iligkilerin arastirilmasinda nedensellik testleri
deneysel ¢alismalarda sik¢a basvurulan bir yontemdir. Zaman serileri arasinda nedensellik testlerine
iliskin Oncli c¢aligmalarm basinda Granger nedensellik testi gelmektedir. Bu testin sonuglarma
bakildiginda; X degiskenine ait gegmis degerlerin, Y degiskeninin gelecekteki degerlerini
tahminlemesini sagliyorsa, o zaman X, Y’nin Granger nedenidir. Aksi halde, X, Y’nin Granger nedeni
degildir, seklinde tahminleme yapilmaktadir (Granger, 1969). Geleneksel nedensellik testleri, model
kurma esnasinda zaman serilerinin duraganlik ve es biitlinlesik olma durumlarina bagl olarak bazi
siirliliklar getirmektedir. Ancak serilerin biitiinlesme derecelerinin dogru belirlenememesi durumunda
yapilacak nedensellik analizlerinde hatali sonuglara ulasmak miimkiindiir. Bu durumu asmak amaciyla
Toda ve Yamamoto (1995) tarafindan gelistirilen yontem, serilerin seviyelerinde duraganlik kosulu

aramadan nedensellik iliskilerini test etme imkani sunmaktadir (Toda & Yamamoto, 1995).

BIST100 endeksinin logaritmik getirileri hesaplanarak elde edilen BIST100R degiskeni
ile GVZ, OVX arasindaki iliskinin sorgulanmasi amaciyla Toda-Yamamoto nedensellik testi

uygulanmigtir.

Iki degiskenli 6rnek bir Toda-Yamamoto VAR modeli su sekilde ifade edilir:

P+dmax Ptdmax
Yt—awZam ﬁZﬁsz it Y wYkt > aXegte
j=1 k=p+1 I=p+1
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Bu denklemde, Yt ve Xt analiz edilen zaman serilerini (Yt=BIST100R, Xt=GVZ veya

Xt=0VX), p optimum gecikme uzunlugunu, dmax sistemdeki maksimum biitiinlesme derecesini
(serilerden herhangi birinin diizeyde duragan olmadigi en yiiksek biitiinlesme derecesi), €t hata terimini

ifade etmektedir.
Toda-Yamamoto VAR modeline iliskin Ho ve Hy hipotezleri asagida verilmistir.
Ho: X degiskeni, Y degiskeninin Granger nedeni degildir.

Hi: X degiskeni, Y degiskeninin Granger nedenidir.

Toda-Yamamoto nedensellik analizi, serilerin biitiinlesme derecelerinden bagimsiz
olarak nedensellik iligkilerinin arastirilmasma olanak taniyan, genisletilmis VAR modeli
temelli bir yontemdir. Analiz sireci ilk olarak degiskenlerin duraganlik diizeylerinin
belirlenmesiyle baglar; bu asamada genellikle ADF testi kullanilarak serilerin biitiinlesik olup
olmadiklar1 tespit edilir. Daha sonra, sistemde yer alan degiskenlerin maksimum biitiinlesme
derecesi (dmax) belirlenir ve klasik VAR modelinin optimum gecikme uzunlugu (p) cesitli bilgi
kriterlerine gore tahmin edilir. Elde edilen bu bilgilere gore (p + dmax) gecikmeli genisletilmis
VAR modeli tahmin edilir. Son olarak, bu modele dayali olarak yalnizca ilk p gecikme dlizeyi
icin uygulanan Wald testi araciligiyla degiskenler arasinda nedensellik iliskisi olup olmadigi

test edilir (Sencan, 2024).

4. Bulgular

Toda-Yamamoto testini uygulamadan Once bir 6n test zorunlulugu yoktur, ancak
maksimum biitiinlesmeyi elde etmek icin analizden 6nce birim kok testi uygulanmalidir.
Caligmada, serinin duragan olup olmadigini belirlemek amaciyla Augmented Dickey—Fuller
(ADF) ve Philips—Perron (PP) birim kok testleri gergeklestirilmistir. ADF ve PP birim kok testi

sonuglar1 Tablo 2’de sunulmustur.

Tablo 2. ADF ve PP Birim Kok Testi Sonuclari
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Diizey
Degiskenler . ADF (Sabitli ve . PP (Sabitli ve
ADF (Sabitli) Trendli) PP (Sabitli) Trendl)
BIST100R -13.6019%** -13.5810%*= -13.7019%** -136778%%*
ovX -4 (13595 -4 QEHTHE* -4 BEEGHF* -4 J9gEEHH
GVZ -4.196T%** -4 BEOR*H* 4 3RTSHE* -5.1475%%*

BEE BE ve * sembollen strasryla %51, %5 ve %10 anlamhilik seviyesinde duraganlig ifade
etmeltedir.

Augmented Dickey-Fuller (ADF) ve Phillips-Perron (PP) birim kok testleri, analizde
kullanilacak serilerin duraganlik 6zelliklerini degerlendirmek amaciyla uygulanmistir. Zaman
serisi analizlerinde, serilerin duragan olup olmamasi hem modelin tahmin guci hem de
nedensellik iliskilerinin gegerliligi agisindan buyuk énem tasimaktadir. ADF ve PP testlerinin
her biri hem sabitli hem de sabit ve trendli modeller altinda yiiriitiilmiistiir ve elde edilen

sonuclar, tim serilerin seviye duzeyinde duragan oldugunu ortaya koymaktadir.

Bu bulgu, 6zellikle Toda-Yamamoto nedensellik testinin uygulanabilirligi agisindan
kritik bir 6n asamay1 teskil etmektedir. Clnkl geleneksel Granger nedensellik testinde
duraganlik 6n kosulken, Toda-Yamamoto yontemi bu smirlamayi asmakta; ancak serilerin

biitiinlesme derecesinin bilinmesini gerektirmektedir.

Tablo 2’de sunulan test sonuglarina gére, hem ADF hem de PP testleri diizeyde hem sabitli
hem de sabit ve trendli modeller altinda serilerin birim kdk igermedigini ve dolayisiyla duragan

olduklarmi géstermektedir.

Toda-Yamamoto testinin birinci asamasinda, kurulan VAR modelinin uygun gecikme

uzunluklarmnin tespit edilmistir.

Tablo 3. VAR Modeli ile Gecikme Uzunluklarinin Belirlenmesi

Gecikme LR FPE AlC
0 NA 4.256500 9.962078
1 619.1511 0.413684 7.630970
2 64.23011 0.344451 7.447790
3 14.39522 0.348488 7.459368
4 114.31576 0.352463 7.470577
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5 18.59079 0.350124 7.463707
6 24.13822* 0.339667* 7.433075*
7 6.263214 0.354601 7.475681
8 14.70770 0.357165 7.482325

VAR modelinin kurulmasinda gecikme uzunlugunun dogru belirlenmesi, modelin hem
yapisal gecerliligini hem de nedensellik analizinin sonucunu dogrudan etkileyen bir adimdir.
VAR (Vector Autoregression) modellerinin gecikme uzunluklar1 belirlenirken literatiirde en
cok kullanilan Akaike Bilgi Kriteri (AIC), Sirali Modifiye LR test Istatistigi (LR) ve tahmin
edilen modelin gelecekteki tahmin hatalarin1 6lgen kriter olan Son Tahmin Hatasi1 (FPE)
kullanilmustir. LR testi, daha uzun gecikmelerin gerekli olup olmadigin: test ederken, FPE,
modelin tahmin hatasini 6lgerek in iyi tahmin performansmi saglayan gecikmeyi se¢cmeye
yardime1 olur. AIC ise modelin hem uyum kalitesini hem de basitligini dikkate alarak en iyi

gecikme sayisin1 belirler. Model i¢in uygun gecikme uzunlugu (k) 6 olarak tespit edilmistir.

Tablo 4. Otokorelasyon LM Testi Sonuglari

Gecikme LM Istatistik Olasihk
1 5.007484 0.8337
2 13.06469 0.1597
3 10.24948 0.3307
4 3.715781 0.9291
5 7.859186 0.5484
6 69500816 0.6475

LM testi, kurulan VAR modelinde otokorelasyon olup olmadigini anlamak igin
kullanilan standart bir testtir. Ozellikle zaman serisi modellerinde hata terimlerinin birbirinden
bagimsiz olmasi, yani otokorelasyon icermemesi énemli bir varsayimdir. En uygun gecikme
uzunlugunun belirlenmesinden sonra, hata terimleri arasinda iliski olup olmadigini belirlemek
amaciyla otokorelasyon igin LM testi yapilmistir. Otokorelasyon igin LM testinin sonuglari
Tablo 4’te gosterilmistir. LM testi ile tim gecikmelerde sifir hipotezi kabul edilmistir. Bu

durum, modelde hata terimleri arasinda anlaml1 bir otokorelasyonun bulunmadigini ve modelin
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varsayimlarint sagladigmi goOstermektedir. Boylece modelin tahmin gicu gavenilirlik
kazanmakta, dolayisiyla nedensellik testlerinin sonucuna gdlge diisiirecek sistematik hatalar
engellenmektedir.

Bu durum, modelde hata terimleri arasinda anlamli bir otokorelasyonun bulunmadigini
ve modelin varsayimlarini sagladigint gostermektedir. Bdylece modelin tahmin guci
guvenilirlik kazanmakta, dolayisiyla nedensellik testlerinin sonucuna g6lge diistirecek
sistematik hatalar engellenmektedir.

Modelin tespit edilen gecikme uzunluklarinda duraganligmnin tespiti icin modeldeki hata

terimlerinin ters kokleri incelenmis ve sonuclar Tablo 5°te verilmistir.

Tablo 5. VAR Duraganhk Sinamasi Test Sonugclari

Kok Deger Katsayi
0.867284+0.041848i 0.868293
0.867284-0.041848i 0.868293
-0.730348-0.408459i 0.836808
-0.730348+0.408459i 0.836808
0.000268+0.762193i 0.762193
0.000268-0.762193i 0.762193
0.172214-0.720543i 0.740837
0.172214-0.720543i 0.740837

0.732048 0.732048
0.669333-0.222054i 0.705205
0.669333-0.222054i 0.705205
0.482575-0.473148i 0.675831
0.482575-0.473148i 0.675831
-0.266786-0.559457i 0.619812
-0.266786-0.559457i 0.619812

-0.59923 0.59923
-0.500148+0.174557i 0.529734
-0.500148+0.174557i 0.529734

Bu testte, koklerin birim ¢emberin icinde yer almasi, sistemin duragan oldugunu
gOstermektedir. Tablo 5’te gorulen tim kok degerleri 1’in mutlak degeri icinde kalmaktadir;
dolaystyla modelin istikrar kosulunu sagladigi, VAR sisteminin sureklilik arz eden bir yap1
uzerine kuruldugu anlagilmaktadir. Bu bulgu hem modelin yapisal saglamligi agisindan hem de

elde edilen bulgularin yorumlanabilirligi bakimindan son derece 6nemlidir.

Aragtirmanm son asamasi ise nedensellik iliskisinin tespiti icin MWALD (Toda-

Yamamoto) testinin uygulanmasidir.
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Tablo 6. Toda-Yamamoto Nedensellik Testi Sonuglari

Ho 12 Olasilik Karar
GVZ #> BIST100R 17.68696 0.0071 Red
OVX #> 6.657434 0.3537 Kabul
BIST100R

MWALD testi sonucunda, GVZ degiskeni ile BIST100R arasinda anlamli bir Granger
nedensellik iligkisi tespit edilmistir (p-degeri = 0.0071). Bu bulgu, GVZ’deki degisimlerin,
Tirkiye hisse senedi piyasasinda yer alan BIST100 endeks getirileri Uzerinde 6éngori guciine
sahip oldugunu gostermektedir. Yani altin piyasasindaki oynaklik, yatirimci davranislarini ve
piyasa risk algisini etkileyerek, hisse senedi piyasasinda yon tayin edici bir unsur haline

gelmektedir.

Buna karsin, OVX degiskeni icin BIST100 endeks getirilerine yonelik anlamli bir
nedensellik tespit edilmemistir (p-degeri = 0.3537). Bu sonug, petrol piyasasindaki
volatilitenin, analiz edilen dénemde Turkiye hisse senedi piyasasinda belirleyici bir rol
oynamadigimi gostermektedir. Bunun olas1 nedenleri arasinda, Tiirkiye’nin enerji piyasalarina
olan bagimliliginin daha ¢ok yapisal temelli olmasi, yerel piyasa dinamiklerinin kiresel petrol
soklarina verdigi tepkinin sinirli olmasi veya yatirimeilarm enerji fiyatlarindaki oynakligi hisse

senedi yatirim Kararlarina dogrudan yansitmamalar1 sayilabilir.

5. Sonug

Bu calisma, finansal piyasalardaki risk gostergelerinden olan Ham Petrol Volatilite
Endeksi (OVX) ve Altin Volatilite Endeksi (GVZ) ile BIST100 endeksi getirileri arasindaki
nedensellik iliskisini Toda-Yamamoto nedensellik testi kullanilarak incelenmistir. Analizler 22
Aralik 2019 ile 16 Subat 2025 tarihleri arasindaki 270 haftalik veri seti {izerinden
gerceklestirilmistir.

Analiz sonucunda elde edilen bulgulardan birincisi, GVZ ile BIST100 getirileri arasinda
istatistiksel olarak anlamli ve tek yonlii bir Granger nedensellik iligkisi oldugudur. Diger bir
deyisle, altin piyasasindaki oynaklik, Tiirkiye hisse senedi piyasasi iizerinde dngoriilebilir bir

etkiye sahip oldugunu gostermektedir. Ikinci bulgu ise, OVX endeksi ile BIST100 getirileri
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arasinda istatistiksel olarak anlamli bir nedensellik iliskisinin tespit edilemedigidir. Bu bulgu,
petrol piyasasindaki oynakliklarin incelendigi donem araliginda Tiirkiye hisse senedi piyasasi

iizerinde dogrudan etkili olmadigini1 gostermektedir.

Literatiirle karsilastirildiginda, GVZ'nin BIST100 endeksi getirileri lizerindeki etkisi,
altinn geleneksel bir "giivenli liman" varlik olmasiyla agiklanabilir. Ozellikle ekonomik
belirsizlik donemlerinde yatirimecilar, hisse senetlerinden altina kayarak portfoylerini
cesitlendirme egilimindedir (Baur & McDermott, 2010). Bu durum, GVZ'deki artislarin
BIST100'de satis baskisi yaratabilecegi seklinde yorumlanabilir. Bu bulgular ayrica altin
volatilitesinin gelismekte olan piyasalarda hisse senedi getirilerini etkiledigini 6ne siiren Bhatti
ve arkadaslarmin (2023) ve Oner’in (2022) ¢alismalariyla uyumlu oldugu, petrol fiyatlarindaki
dalgalanmalarin hisse senedi piyasalarmi etkilemedigini gosteren Cihangir (2019) ve Algahtani

ve Chevallier’in (2020) arastirmalarini destekler nitelikte oldugu goriilmektedir.

Bu calisma, Tiirkiye hisse senedi piyasasinin altin ve petrol piyasalariyla iligkisini nicel
bir yaklasimla ortaya koyarak literatiire katki saglamaktadir. Sonuglar, gelismekte olan
piyasalarm kiiresel risk gostergelerine kars1 duyarliligini ve bu gostergelerin yatirim kararlari
iizerindeki etkisini anlamaya yonelik 6nemli bir katki sunmaktadir. Ayrica gelismekte olan
piyasalar i¢in kiiresel risk gostergelerinin hisse senedi piyasalarindaki etkisini anlamak hem
yatirimcilar i¢in hem de politika yapicilar agisindan kritik 6neme sahiptir. Elde edilen sonuglar,
finansal istikrar saglanmasi ve siirdiiriilebilir yatirim stratejilerinin gelistirilebilmesi i¢in onemli
ipucglar1 sunmaktadir. Bundan sonra yapilacak olan caligmalarda baska gelismekte olan
iilkelerin hisse senedi borsalarin1 nasil etkiledigi daha uzun veya daha kisa donemleri

kapsayacak sekilde arastirilip, karsilastirmalar yapilabilir.

Kaynakca

Alqgahtani, A., & Chevallier, J. (2020). Dynamic Spillovers between Gulf Cooperation Council’s Stocks,
VIX, Oil and Gold Volatility Indices. Journal of Risk and Financial Management, 13(4), s. 1-
17.

Bhatti, A. A., Jamali, M. A., Khokhar, M., & Buriro, M. H. (2023). The Impact of Gold, Oil Prices, and
their Associated Implied Volatilities on Performance of Pakistan’s Stock Market. Pakistan
Journal of Humanities and Social Sciences, 11(2), s. 1336-1349.

Bouri, E., Jain, A., Biswal, P., & Roubaud, D. (2017, Mayis). Cointegration and Nonlinear Causality
Amongst Gold, Oil, and the Indian Stock Market: Evidence from Implied Volatility Indices.
Resources Policy, 52, s. 201-206. doi:https://doi.org/10.1016/j.resourpol.2017.03.003

Gelis Tarihi/ Kabul Tarihi
14.04.2025/05.06.2025 Sayfa 26



Turkuaz Uluslararasi Sosyo-Ekonomik Stratejik Aragtirmalar Dergisi,
Cilt / Volume: 7, Sayi / Issue: 1, Yil/ Year: 2025

Arastirma Makalesi

Cihangir, C. K. (2019, Ekim). The Effect of Commodity Volatility Indexes and FED Fund Rates on the
Stock Market Indices of Delevoping Countries. Muhasebe ve Finansman Dergisi, 81, s. 293-
314.

Granger, C. W. (1969, Agustos). Investigating Causal Relations by Econometric Models and Cross-
spectral Methods. Econometrica, 37(3), s. 424-438. doi:https://doi.org/10.2307/1912791

Iglesias-Casal, A., LoOpez-Penabad, M.-C., Lépez-Andion, C., & Maside-Sanfiz, J. (2020).
Diversification and optimal hedges for socially responsible investment in Brazil. Economic
Modelling, 85, s. 106-118. doi:https://doi.org/10.1016/j.econmod.2019.05.010.

Kilg, E., & Tiirkan, Y. (2023, Haziran). Tiirkiye'de Katilim Endeksi ile Doviz Kuru, Altin ve Petrol
Arasimdaki iliskinin Analizi. Finans Ekonomi ve Sosyal Arastirmalar Dergisi, 8(2), s. 335-344.

Mirza, N., Naeem, M. A., Nguyen, T. H., & Arfaoui, N. (2023). Are sustainable investments
interdependent? The international evidence. Economic Modelling, 119, s. 1-19.

Oner, S. (2022). The Effects of Global Risk Indicators on The MSCI Emerging Markets Index. Financial
Internet Quarterly, 18(3), s. 1-10.

Sencan, 1. (2024, Aralik). Kiiresel Jeopolitik Risk, Ekonomik Politika Belirsizligi ve Volatilite
Endeksleri Arasinda Nedensellik Iliskisi. Uluslararast Ekonomik Arastirmalar Dergisi, 10(2),
s. 7-16.

Toda, H. Y., & Yamamoto, T. (1995). Statistical Inference in Vector Autoregressions with Possibly
Integrated Processes. Journal of Econometrics, 66(1-2), S. 225-250.
doi:https://doi.org/10.1016/0304-4076(94)01616-8.

Tungel, M. B., Alptii.rk, Y.,“Yllmaz, T., & Bekci, 1. (2021). Korku Endeksi“(VIX) ile Kiymetli Madenler
Arasindaki Iliski Uzerine Ekonometrik Bir Calisma. Atatiirk Universitesi Iktisadi ve Idari
Bilimler Dergisi, 35(3), s. 1069-1083. doi: https://doi.org/10.16951/atauniiibd.885956

Yildirim, E., & Iscanoglu Ceki¢, A. (2019). Altin, Ham Petrol, GVZ ve OVX'in Tiirk Finansal
Piyasalarma Simetrik ve Asimetrik Etkileri. Uluslararast Yéonetim Iktisat ve Isletme Dergisi,
15(3), s. 714-731.

The Relationship Between OVX And GVZ Risk Measures And BIST100 Index Returns

Extended Summary

Financial markets operate in a dynamic and complex global economic environment
characterized by constant fluctuations and uncertainties. Effective risk management and making the
right investment decisions are of great importance for market participants, especially in the face of
increasing uncertainties and global economic fluctuations. In this process, various financial indices have
been developed to measure uncertainties in the markets and guide investors. These indices are generally
called "Global Risk Indicators" and are used to understand the levels of volatility in different financial
markets.

The leading indicators for measuring uncertainty in stock markets include OVX (Crude Oil
Volatility Index) and GVZ (Gold Volatility Index). One of the important indicators in energy markets,
OVX is an index that measures price volatility in the crude oil market. This index shows the level of
uncertainty in energy markets by measuring the volatility in oil prices. GVZ, one of the important
indicators in precious metals markets, is an index that shows the level of price volatility in the gold
market.
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The role of financial and macroeconomic variables in understanding stock market performance
by sector has been the subject of extensive academic research (Lopez, Sevillano, & Jarefio, 2023). The
relationships between stock returns and commaodity prices, especially gold and oil prices, have been
investigated and discussed in academic studies for a long time. Although traditional belief suggests that
there is a negative correlation between stock valuations and changes in oil prices, empirical studies have
revealed very different findings. Like oil, gold is a commodity whose relationship with the stock market
is widely debated (Sheikh, Aysan, Atif, Rabbani, & Kayani, 2023).

Crude oil price volatility can create uncertainty across all economic sectors and can lead to
economic instability for both oil-exporting and importing countries. This instability poses significant
risks to industrial producers and consumers, as their dependence on oil and petroleum products can
prevent them from offering their goods and services at a reasonable price. Gold, on the other hand, is
considered both a commodity and a monetary asset as a precious metal. It is widely recognized as a
source of wealth and is used as a unit of value and a medium of exchange. Historically, gold has played
an important role as a hedge against inflation and economic crises for its investors. Central banks and
international financial institutions hold large amounts of gold in their reserves for economic security
purposes.

In this context, volatility indices, which are specifically developed to measure uncertainty in the
markets, are considered important indicators that measure expectations regarding price fluctuations in
financial assets and guide investor decisions. Fluctuations in oil and gold markets, which are considered
to be one of the fundamental building blocks of the global financial system, play a critical role in broader
financial markets and general economic expectations. The Qil Volatility Index (OVX) and the Gold
Volatility Index (GVZ) are indicators that reflect the expected volatility in oil and gold markets,
respectively. Due to their strategic roles in the global economy, they are considered two important risk
measures closely related to financial markets.

This study specifically aims to examine the causal relationship between these critical financial
market risk indicators OVX (Crude Oil Volatility Index) and GVZ (Gold Volatility Index) and BIST100
index returns. By delving into this relationship, the research aims to shed light on how global commodity
market volatility affects the performance of a major emerging market equity index such as BIST100.

The impact of volatility in financial markets on investor behavior and market indices has
increased in importance in recent years due to the increasing uncertainty environment. In particular,
commodity-based volatility indices such as OVX and GVZ published by the Chicago Board Options
Exchange (CBOE) measure volatility in energy and precious metals markets, while studies investigating
the impact of these changes on emerging stock markets have been increasingly conducted.

Many previous studies have demonstrated the relationships between commodity volatility indices and
financial market performance. For example, Bhatti et al. (2023) determined the short-term and long-
term effects of OVX and GVZ on the Pakistan Stock Exchange. Algahtani and Chevallier (2020)
determined that OVX is the volatility index with the greatest impact on the Gulf stock markets. Oner
(2022) examined the effects of VIX, OVX and GVZ on the MSCI Emerging Markets Index and argued
that these indices can be used as leading indicators.

In studies conducted specifically for Turkey, Yildirim and Iscanoglu Ceki¢ (2019) found significant
relationships between the BIST100 index and gold, oil and the volatility indices of these assets. Cihangir
(2019) showed that the impact of FED interest rates on the stock market was limited, whereas OVX and
GVZ indices had significant effects. These findings reveal that global risk measures are the main factors
to be considered in the markets of developing countries.
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The main objective of this study is to determine the relationship between BIST100 Index and
gold (GVZ) and oil (OVX) volatility measures. To achieve this goal, time series analysis methods were
used in the application section of the study. The research uses weekly data covering the period between
December 22, 2019 and February 16, 2025, including 270 weekly observations. The data for this study
was obtained from the investing.com website.

Although it is not a mandatory pre-test before applying the Toda-Yamamoto test, unit root test
should be applied before the analysis to obtain maximum integration. In this study, Augmented Dickey—
Fuller (ADF) and Philips—Perron (PP) unit root tests were performed to determine whether the series is
stationary. The ADF and PP unit root test results are presented in Table 2.

Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests were applied to
evaluate the stationarity properties of the series to be used in the analysis. In time series analyses,
whether the series are stationary or not is of great importance in terms of both the predictive power of
the model and the validity of causal relationships. Both ADF and PP tests were conducted under both
constant and constant and trend models. The results obtained consistently reveal that all series are
stationary at the level. This finding constitutes a critical preliminary stage, especially in terms of the
applicability of the Toda-Yamamoto causality test. Because stationarity is a prerequisite in the
traditional Granger causality test, the Toda-Yamamoto method overcomes this limitation; however, it
requires the degree of integration of the series to be known. According to the test results presented in
Table 2, both ADF and PP tests show that the series do not contain a unit root at the level under both
constant and constant and trend models and therefore they are stationary.

In the first stage of the Toda-Yamamoto test, the appropriate lag lengths of the established VAR
model were determined. The correct determination of the lag length in the establishment of a VAR
model is a critical step that directly affects both the structural validity of the model and the result of the
causality analysis. While determining the lag lengths of Vector Autoregression (VAR) models, the most
widely used Akaike Information Criterion (AIC), the Sequential Modified LR test Statistic (LR) and the
Posterior Prediction Error (FPE), which is the criterion that measures the future prediction errors of the
estimated model, were used. While the LR test tests whether longer lags are necessary, FPE helps to
select the lag that provides the best prediction performance by measuring the model's prediction error.
AIC determines the best number of lags by considering both the fit quality and simplicity of the model.
The appropriate lag length (k) for the model was determined as 6.

After determining the most appropriate lag length, LM test for autocorrelation was performed
to determine whether there is any relationship between the error terms. LM test is a standard diagnostic
tool used to check whether there is autocorrelation in the residuals of the estimated VAR model. In time
series models, it is an important assumption that the error terms are independent of each other, i.e., do
not contain autocorrelation. The results of LM test for autocorrelation are shown in Table 4. LM test
results showed that the null hypothesis (no autocorrelation) was accepted at all lags. This finding implies
that there is no significant autocorrelation between the error terms in the model and that the model meets
its assumptions. As a result, the predictive power of the model gains reliability and thus systematic errors
that would overshadow the results of causality tests are prevented.

In order to determine the stationarity of the model at the determined lag lengths, the inverse
roots of the error terms in the model were examined and the results are given in Table 5. In this test, the
fact that the roots are located inside the unit circle indicates that the system is stationary. All root values
seen in Table 5 remain within the absolute value of 1. This implies that the model meets the stability
condition and that the VAR system is built on a continuous structure. This finding is extremely important
both in terms of the structural soundness of the model and the interpretability of the findings obtained.
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The last stage of the research is the application of the MWALD (Toda-Yamamoto) test to
determine the causality relationship. The Toda-Yamamoto Causality Test Results are presented in Table
6.

The MWALD test results found a statistically significant Granger causality relationship between
the GVZ variable and BIST100R (p-value = 0.0071). This finding shows that changes in GVZ have
predictive power on the BIST100 index returns, which is an important component of the Turkish stock
market. Essentially, volatility in the gold market affects investor behavior and market risk perception,
becoming a determining factor in the direction of the stock market. This means that as uncertainty in the
gold market increases, investors may adjust their portfolios, potentially directing funds into or out of the
stock market, thereby affecting BIST100 returns. This may be due to the traditional safe haven role of
gold, especially during periods of economic instability or increased market uncertainty. When gold
market volatility increases, this may signal a broader risk aversion among investors, which in turn leads
to capital reallocation, affecting stock market performance.

In contrast, no significant causality was found for the OVX variable to BIST100 index returns
(p-value = 0.3537). This result suggests that the volatility in the crude oil market did not play a decisive
role in the Turkish stock market during the analyzed period. There are several possible reasons that
could explain this observation. First, Turkiye's dependence on energy markets may be more structurally
based, meaning that short-term fluctuations in oil price volatility do not translate into direct and
significant effects on stock returns. Second, the response of local market dynamics to global oil shocks
may be limited, probably due to other dominant domestic economic factors or policies that offset the
direct effect of oil price volatility. Finally, it is possible that investors do not directly reflect volatility in
energy prices in their stock investment decisions, perhaps viewing it as a separate market dynamic or
taking it into account through other channels. This may also imply that the Turkish stock market may
have developed sensitivities to other factors that overshadow the direct effect of oil price volatility. For
example, local macroeconomic conditions, corporate earnings or domestic political stability may be
more important determinants of BIST100 returns than global oil price fluctuations.

The main finding from this analysis is the detection of a statistically significant and
unidirectional Granger causality relationship between GVZ and BIST100 returns. This means that the
volatility observed in the gold market has a predictable and significant effect on the performance of the
Turkish stock market. This result can be interpreted through the traditional "safe haven™ asset role of
gold. During periods of increased economic uncertainty, investors often tend to reallocate their
portfolios from stocks to gold as a means of diversification and capital protection. Therefore, an increase
in GVZ may signal an increased appetite for safety among investors, which may create selling pressure
on the BIST100 index as capital flows from the stock market to gold. This finding is in line with the
research of Bhatti et al. and Oner (2022) who suggest that gold volatility affects stock returns in
emerging markets. The predictability of gold market volatility on BIST100 returns highlights the
importance for investors and analysts to closely monitor GVZ as a leading indicator for the Turkish
stock market.

The second important finding of the study is that there is no statistically significant causal
relationship between the OVX index and BIST100 returns. This shows that the volatility fluctuations in
the oil market did not have a direct and statistically significant impact on the Turkish stock market
during the examined time period. This finding supports the studies of Cihangir (2019) and Algahtani
and Chevallier (2020), who found that oil price fluctuations did not significantly affect the stock markets
in their studies.

This study provides a valuable contribution to the existing literature by quantitatively revealing
the relationship between the Turkish stock market and the gold and oil markets. The results provide
important information on the sensitivity of emerging markets to global risk indicators and the impact of
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these indicators on investment decisions. Furthermore, understanding the impact of global risk
indicators on stock markets for emerging markets is critical for both investors aiming to optimize their
strategies and policy makers aiming to promote financial stability.

For future research, it would be useful to investigate how these global risk indicators affect stock
markets in other emerging markets, potentially over longer or shorter periods, and conduct comparative
analyses. Such comparative studies could reveal different regional sensitivities and provide a more
comprehensive understanding of the complex interactions between global commodity volatility and
emerging stock markets. Exploring the role of other geopolitical or macroeconomic factors in these
relationships could also provide richer insights.
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