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Abstract

Oil prices have had a significant volatility over the past century as a result of
changes in international economic and political balances. Because oil is a
major source of energy and is not evenly distributed among countries, it now
has a strategic importance for each country. The aim of this study is to
analyze the volatility of global oil prices with the Autoregressive
Conditional Variance Models (ARCH/GARCH). In this direction, European
Brent oil prices based on June 1987- June 2018 business day basis were used
as data in the study. According to the results of analysis, it is seen that
TARCH (1,1) model is the best volatility estimation model among different
ARCH/GARCH type models. According to the model: I) Qil prices are
positively affected by the previous period. Il) The impact of shocks on oil
price return does not spread over a long period. I11) Volatility is generally
high, so instability is dominant in prices. 1) Negative shocks on oil price
return are more effective than positive shocks.

Keywords: Oil Prices, Volatility, ARCH-GARCH-TARCH Models

Oz

Petrol fiyatlar1 uluslararast ekonomik ve siyasi dengelerin degismesi
sonucunda son yiizyilda ciddi bir volatiliteye sahip olmustur. Uluslararasi
ticarete konu olan mallar igerisinde birinci sirayr petrol almaktadir. Petrol,
temel enerji kaynagi olmasindan ve iilkeler arasinda esit dagilmamasindan
dolay1 giintimiizde her {ilke i¢in stratejik bir dneme sahiptir. Bu ¢alismanin
amac1 kiiresel petrol fiyatlarindaki oynakligi Otoregresif Kosullu Degisen
Varyans Modelleriyle (ARCH/GARCH) analiz etmektir. Bu dogrultuda
calismada veri olarak 1987 Haziran-2018 Haziran araligi is giinii esasina
dayanan Avrupa Brent petrol fiyatlart kullanilmigtir. Analiz sonuglarina gére
farkli ARCH/GARCH tipi modeller igerisinden TARCH (1,1) modelinin en
iyi volatilite tahmin modeli oldugu goériilmiistiir. S6z konusu modele gore: I)
Petrol fiyatlar1 getirisi bir dnceki donemden pozitif etkilenmektedir. II)
Petrol fiyat getirisi iizerinde soklarin etkisi uzun bir doneme
yayllmamaktadir. III) Volatilite genel olarak yiiksektir yani fiyatlarda
istikrarsizlik hakimdir. IV) Petrol fiyat getirisi lizerinde negatif soklar pozitif
soklardan daha uzun siire etkilidir.

Anahtar Kelimeler: Petrol Fiyatlari, Volatilite, ARCH-GARCH-TARCH Modelleri
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GENISLETILMIS OZET

Calismanin Amaci: Bu calismanin temel amaci uluslararasi petrol fiyatlarindaki volatilite (oynaklik) yayilim
iliskilerini agiklamaktir. Caligmanin ikincil amaci ise iilkelerin etkin makroekonomi politika olusturma siiregleri i¢in
bilgi sunmak ve metodolojik baglamda literatiire katkida bulunmaktir.

Arastirma Sorulari: Bu calismada ele alinan temel soru; “Petrol fiyatlarindaki dalgalanmalar dikkate deger
bir benzerlik tagimakta midir yoksa petrol fiyatlarinda tam anlamiyla bir belirsizlik mi s6z konusudur?” sorusudur.
Diger bir ifadeyle petrol fiyatlarindaki hareketlilik tanimlanabilir mi? Tanimlanabilirse bu oynakligin egilimi ne
yondedir?

Literatiir Arastirmasi: Kasman (2006) ¢aligmasinda GARCH tahmin yontemini kullanmig ve Tirkiye’de
hisse senedi piyasasi oynaklig1 ve temel makroekonomik degiskenler oynaklig1 arasindaki iliskiyi modellemistir. S6z
konusu aragtirmadaki degiskenlerden biri de petrol fiyatlaridir. Calismada sonug olarak hisse senedi piyasast oynakligi
ile petrol fiyatlar1 oynaklig arasinda iliski bulunamamustir. Ipek (2008) ise galismasinda petrol fiyatlari ile ekonomik
bliylime arasinda ¢ift yonlii Granger nedensellik oldugunu bulgulamistir. Diger taraftan hata diizeltme modelini
kullanan Demirbag vd. (2009) ¢aligmalarinda Tiirkiye’de cari acik ve petrol fiyatlar1 arasinda bir esbiitiinlesme iligkisi
oldugunu ortaya koymuslardir. Cheong (2009) ise ARCH yontemiyle Bati1 Texas ve Avrupa Brent Petrol fiyatlarindaki
volatiliteyi tahmin etmistir. Yine IMKB endeksleriyle petrol fiyatlari iliskisini arastiran Giiler ve Nalin (2013), kisa
donemde s6z konusu degiskenler arasinda iligkinin olmadigini fakat uzun dénemde serilerin beraber hareket ettiklerini
agiklamislardir. Yine metodolojik agidan bir diger énemli arastirma Tuna ve Isabetli’nin (2014) ARCH-GARCH tipi
modellerle yaptiklar1 volatilite tahminidir. Buna ek olarak Celik vd. (2015) ¢alismalarinda ARMA-GARCH modelleri
yardimiyla Brent Petrol fiyatlar1 ile BIST alt endeksleri arasinda herhangi bir iligkinin olmadi sonucuna varmislardir.
Benzer sekilde Abdioglu ve Degirmenci (2016) petrol fiyati soklarinin hisse senedi getirileri iizerindeki etkilerini
GARCH (1,1) ve VAR modeliyle analiz etmisler ve sonu¢ olarak reel petrol fiyatlar1 ve reel hisse senedi getirisi
arasinda c¢ift yonli nedensellik iligkisi oldugunu bulgulamislardir. Diger taraftan Han ve Sever (2016) petrol
fiyatlarindaki dalgalanmalarin ekonomik biiyiimeyi olumsuz etkiledigi ve petrol fiyatlar1 iizerinde de GSYIH’nin ve
doviz kuru belirsizliginin etkili olmadigi sonucuna ulagmiglardir. Bir diger c¢aligmada Yilmaz ve Altay (2016)
Tiirkiye’de ithal ham petrol fiyatlar1 ve doviz kuru arasindaki esbiitiinlesme ve oynaklik yayilim etkisini incelemisler ve
ham petrol fiyatlarindan doviz kurlarina dogru oynaklik yayilma etkisinin oldugunu tespit etmislerdir. Charles ve Darne
(2017) ise GARCH, GJR-GARCH ve EGARCH modelleriyle Avrupa Brent Petrol ve Bati Texas (WTI) ham petrol
fiyatlarini incelemislerdir. ARCH/GARCH modelleri ve Yapay Sinir Aglar1 (YSA) yontemleriyle petrol fiyatlarindaki
oynaklig1 arastiran Cam vd. (2017) ise petrol fiyatlarina en fazla etkileyen degiskenlerin Dow Jones ve FTSE endeks
piyasalar1 oldugunu ortaya koymuslardir. Ozer (2017) gelismekte olan ve gelismis iilkelerin hisse senedi piyasalar ile
petrol fiyatlar1 arasindaki volatilite yayilma derecesini 6lgmiis ve Hindistan ile Brezilya hari¢ tiim {ilkelerde petrol
soklarinin anlamli bir etkiye sahip oldugu sonucuna varmistir. ARCH/GARCH tipi kosullu degisen varyans modellerini
kullanan Pala ve Sonmezer (2017), FED’in niceliksel gevseme donemlerinde uyguladigi politikalarin petrol fiyatlar
oynaklig1 iizerinde etkide bulunmadigini saptamislardir. Son olarak Aktas vd. (2018) EGARCH modelini kullanmigslar
ve petrol fiyatlarindaki soklarin BIST 100 getirisi iizerinde arttirici bir etkiye sahip oldugunu bulgulamiglardir.

Yontem: Otoregresif Kosullu Degisen Varyans Modelleri (ARCH, GARCH,...) zaman serilerindeki oynaklik
yayilim iliskilerini a¢iklamaktadirlar. Bu ¢alismada ARCH, GARCH ve TARCH modelleri kullanilmistir. ARCH
modelinde elde edilen varyans denklemiyle serideki volatilitenin diizeyi belirlenmektedir. ARCH modelinin daha
geligsmis bir versiyonu olan GARCH modeliyle de serideki volatilitenin yiikksek ya da diisiik oldugu bilgisi elde
edilebilir. Son olarak TARCH modeli seri iizerindeki negatif ve pozitif etkileri dikkate alan bir esik degeri
kapsamaktadir.

Sonu¢ ve Degerlendirme: Calismanin bulgular1 dért maddeyle 6zetlenebilir: i) Petrol fiyatlar1 getirisi bir
onceki donemden pozitif etkilenmektedir. ii) Petrol fiyat getirisi lizerinde soklarin etkisi uzun bir doneme
yayilmamaktadir. iii) Volatilite genel olarak yiiksektir yani fiyatlarda istikrarsizlik hakimdir. iv) Petrol fiyat getirisi
iizerinde negatif soklar pozitif soklardan daha uzun siire etkilidir.

Bu calismada elde edilen bulgular, petrol fiyatlarinin iilkelerin temel makroekonomik gostergeleri {izerindeki
etkilerinin belirlenmesi durumunda daha fazla 6nem kazanabilir. Diger bir ifadeyle, uluslararasi petrol fiyatlarinin temel
makroekonomik gostergeler lizerindeki etkisinin yonii veya giicii yapilacak ampirik analizlerle saptanirsa bu ¢alismada
elde edilen bulgular uygulamacilar i¢in daha kullanigh hale gelebilir.
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1. INTRODUCTION

Today, oil meets most of the global energy demand. According to international sector reports,
petroleum will continue to carry this importance in total energy consumption in the near future. The oil,
which is used as fuel in the transportation sector, is subjected to chemical processes and is used as an
important energy input in many fields. According to BP (2018), by the end of 2017, the total proven oil
reserves in the world is 1,69 trillion barrels. In the same period, countries has ranked according to their share
in world oil reserves; Venezuela (17.9%), Saudi Arabia (15.7%), Canada (10%), Iran (9.3%), Irag (8.8%),
Russia (6.3%), Kuwait (%) 6), United Arab Emirates (5.8%), USA (2.9%) and Libya (2.9%). However, the
share of OECD countries in the total world reserve (14.3%) and the share of the EU (0.3%). From these
indicators, it is clearly seen that oil reserves are not distributed equally in the world. For this reason, ail,
which is the first commodity of international trade, is a strategically important source of energy for the
countries.

Proven oil reserves are certainly important for the future of the oil sector. However, some countries
are unable to fully utilize these reserves. Therefore, the refinery capacities and the daily production level of
the countries are important. According to BP (2018), daily oil production rankings in the world are as
follows: US (13.05 million barrels / day), Saudi Arabia (11.95 million barrels / day), Russia (11.25 million
barrels / day), Iran ( 4,9 million barrels / day), Iraq (4,5 million barrels / day), United Arab Emirates (3,9
million barrels / day), China (3,8 million barrels / day) barrel / day), Kuwait (3 million barrels / day) and
Brazil (2.7 million barrels / day). On the other hand, the top ten countries that consume the most oil are in
turn; The USA, China, India, Japan, Saudi Arabia, Russia, Brazil, South Korea, Germany and Canada (BP,
2018).

Since oil is one of the main commaodities of international trade, price movements are also extremely
important. Most of the economic activities of the countries are affected by oil prices, which are the main
energy source. This effect may be direct or indirect. As a matter of fact, sudden and unexpected changes in
prices can put pressure on basic macroeconomic indicators. This pressure and influence can spread as a result
of global domino effect. As oil is one of the main raw materials used in oil production, the increase in oil
prices may increase production cost and inflation in oil importing countries (Ozer, 2017, s. 655). In short,
the volatility in oil prices can have a positive or negative impact on the basic macroeconomic dimensions of
a country.

According to the studies, although the oil prices are not directly related to the basic macroeconomic
indicators, there are dynamic relationships between these variables. According to Hamilton (1983), the
stagnation in the US was due to the developments in oil prices. According to Bernanke et al. (1997), oil
prices do not cause stagnation, and macroeconomic policies of central banks against changes in oil prices are
the main reason for stagnation.

In first section of paper, related literature will be reviewed. Afterwards, the data set and method used
will be mentioned. In the fourth section, analysis findings are given. Finally, the fifth part of the study is the
conclusion part.

2. LITERATURE REVIEW

There are many studies in the literature that examine the oil sector from various perspectives. Many
studies have been carried out on oil price volatility.

Kasman (2006) has used GARCH estimation method. In this study, the relationship between the
volatility of the stock market and the volatility of the basic macroeconomic variables is modeled. One of the
variables in this research is oil prices. As a result, the relation between the volatility of the stock market and
the volatility of oil prices could not be found. In his study, Ipek (2008) found bi-directional Granger causality
between oil prices and economic growth. On the other hand, Demirbas vd. (2009) have demonstrated that the
cointegration relationship between current account deficit and oil prices. Cheong (2009) estimated volatility
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in West Texas and European Brent Oil prices by ARCH method. Giiler and Nalin (2013), who investigated
the relationship between IMKB indices and oil prices, has stated that there was no relation between these
variables in the short term but that the variables moved together in the long term. Another important
methodological study was Tuna and Hitama's (2014) estimate of the volatility of ARCH-GARCH type
models. In addition, Steel et al. (2015) have found no relationship between Brent Oil prices and BIST sub-
indices with the help of ARMA-GARCH models. Similarly, Abdioglu and Degirmenci (2016) have analyzed
the effects of oil price shocks on stock returns with GARCH (1,1) and VAR models and found that there was
a bidirectional causality relationship between real oil prices and real stock returns. On the other hand, Han
and Sever (2016) concluded that the fluctuations in oil prices had a negative impact on economic growth and
that the oil prices and the exchange rate uncertainty were not effective on oil prices. In another study, Yilmaz
and Altay (2016) in Turkey between imported crude oil prices and exchange rate volatility cointegration and
studied the effect of radiation and they have determined that the volatility spillover effect of the exchange
rates of the crude oil prices. Charles and Darne (2017) examined crude oil prices in Europe Brent Oil and
Western Texas (WTI) with GARCH, GJR-GARCH and EGARCH models. In this study, ARCH / GARCH
models and Artificial Neural Networks (ANN) methods are used to investigate the volatility of oil prices.
(2017) showed that Dow Jones and FTSE index markets were the most influential variables in oil prices.
Ozer (2017) has measured the extent of volatility spread between stock markets and oil prices in emerging
and developed countries and concluded that oil shocks have a significant effect in all countries except India
and Brazil. Using the ARCH / GARCH type variant variance models, Pala and Sénmezer (2017) has found
that the policies implemented by FED during quantitative relaxation periods did not affect the oil volatility.
Finally, Aktas et al. (2018) used the EGARCH model and found that shocks in oil prices had an increasing
effect on the return on BIST 100.

3. DATA SET AND METHOD
3.1. Data Set

In this study, the characteristics of the movements in prices to learn the structure of the fluctuations
in oil prices were examined with the ARCH / GARCH type volatility estimation models. International oil
prices were obtained from the Energy Information Administration (EIA) website for these analyzes. The data
is based on 7888 observations and workdays between June 1987 and June 2018. Analyzes were made on the
current prices of the data. In terms of unit and content, the daily Brent oil prices per barrel in Europe are
included analysis as USD / barrel.

The course of oil prices in the period between June 1987 and June 2018 is shown in Graph 1.

Graph 1: Daily international oil prices from June 1987 to June 2018
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In order to see the volatility in oil prices, the return of the price series has calculated. Measure the
returns of series is frequently used in literature in volatility evaluation. The daily rate of return is calculated
by the following formula:

Re=Log[-"]*100

Pt_1

In the above formula; Rt: shows the return of international oil prices, Pt: the price of oil in t time, Pt-
1: the price of oil in t-1 time.

The return index of the oil prices series is shown in Graph 2.
Graph 2: June 1987-June 2018 daily oil prices return series
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The descriptive statistics of the oil price return series are presented in Table 1.

Table 1: Qil price return series descriptive statistics

Variable R
Number of Observation 7888
Minimun -15,687
Maximun 7,873
Mean 0,007
Standart Deviation 0,986
Skewnes -0,540
Kurtosis 16,685
Jarque-Bera (Prob.) 61943,72 (0,000)

When the descriptive statistics of oil prices are examined, it is observed that the minimun value is -
15,687 and the maximum value is 7,873. However, the Jarque-Bera test statistic shows that the series is not
distributed normally.

3.2. Method

ARCH type models are composed of two parts as mean and variance equations. In the estimation of
the average price equation, one period lagged oil price return is included as an explanatory variable. The
average equation of oil price returns is as in equation (1).

Ri=do+ d1Re1 + & (1)
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In the equation (1), Rt-1 shows the oil price return in the period t-1. The ARCH model was
developed by Engle (1982). The variance equation of the error terms obtained from the above mean equation
is calculated. The level of volatility in oil prices is determined by the obtained variance equation. P. degree
ARCH (p) model is as follows.

P
o =ayt ) ajg @)
2

The generalized conditional autoregressive model (GARCH) was introduced to the literature by
Bollerslev (1986). GARCH (p, q) model is shown as in equation (3).

14 q
G = a+ ) ad i+ ) fo 3)
=1

i=1

In equation (3) o7 is calculated by the p lagged error terms square and with its g lagged conditional
variance. The variance equation here reveals the price volatility. If a+p <1 is the low volatility, if o+ > 1
is the excessive volatility and in the case of o+ =1 means high volatility (Rahayu, Chang, Anindita, 2015,
s. 43-44). In this model, it is also possible to capture slow changes in variances according to ARCH model
by adding the lags of variance (Stock and Watson, 2011, s. 675).

Another type of ARCH model is TARCH (Threshold ARCH) installed with a threshold value. The
TARCH model was introduced by Glorasten, Jagannathan and Runkle (1993) and Rabemananjara and
Zakoian (1993). The TARCH model covers a threshold value that takes into account the negative and
positive effects on the price series (Franses, 1998, s. 172). Said model is shown in equation (4).

=1

14 q
G = ao+ ) ad i+l <Ol + ) o @
j=1

In the above TARCH model I;_;, if &._; is negative 1, if &._; > 0 is 0. This is a dummy variable. If
& is statistically significant, the effect of positive and negative shocks on variance is different. Indeed, if x =
0, the effect of negative shocks on volatility is higher than positive shocks (Franses, 1998, s. 172).

4. FINDINGS

The basis of econometric applications is regression analysis based on the classical least squares
method. Indeed, many theoretical and applied studies are based on regression analysis. However, significant
developments have taken place especially in the last half century in econometrics science. It has been
suggested that the classical regression model is invalid for most of the time series, that is, there may be a
problem of spurious-regression. One of the assumptions of regression analysis is that the series are
stationary, in other words, the series do not contain trends. In practice, however, many time series contain
trends that are not stationary. Therefore, in most time series analysis, the series is tested in terms of
stationary by means of unit root tests as a pre-test. In the ARCH / GARCH type models in our study, the
series should be stationary at the level as a prerequisite.

One of the most commonly used methods in the literature for testing stationary is the Augmented
Dickey-Fuller (ADF) unit root test. The ADF unit root test results of the oil price return series are given in
Table 2.

Table 2: Results of ADF stationarity test

Variable Level First Difference Result
R; -85,99575*** -30,68041*** 1 (0) (The series is stationary at level.)

Note: (***) is statistically significant at 1% significance level. The maximum lag is 35. Schwarz Information

Criteria (SC) was used to determine the lag length.
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According to Table 2, the oil prices return series are stationary at level. Thus, it can be determined
whether the series has an ARCH effect.

Table 3: ARCH effect test

F Value T*R?
R¢ 98,06776*** 96,88762***

Variable Result

There are ARCH effect.

Note: (***) is statistically significant at 1% significance level.

According to Table 3, oil prices have an ARCH effect according to ARCH-LM test. According to
this, different ARCH / GARCH models can be used to examine the oil prices series.

Table 4 shows the results of the volatility estimation performed with different ARCH / GARCH type
models of the oil price return series. Here, the best ARCH / GARCH type model is determined by the Akaike
Information Criteron (AIC) and Scwarz Crititerion (SC), which is the best estimate of the volatility in the oil
price return series.

Table 4: Qil price return series (Rt) volatility forecast results (1987: 06-2018: 06)

ARCH (1) GARCH (1,1) GARCH (0,1) TARCH (1,1)
Mean Equation
do 0,017719* 0,013202 0,008452 0,007214
Ri1 0,070899*** 0,042993*** 0,032422*** 0,042484***
Variance Equation
o 0,757880*** 0,006422*** 0,008756*** 0,006611***
o 0,244205*** 0,070575*** - 0,925267***
B1 - 0,925638*** 0,991123*** 0,057042***
s - - 0,0271460%***
o1+ 0,244205 0,996213 0,991123 0,982309
AIC 2,758544 2,547506 2,803928 2,545928
SC 2,762080 2,551926 2,807464 2,551232

Note: (***) 1%, (**) 5% and (*) 10% significance level is statistically significant.

According to the AIC and SC criteria, the best of the four models in Table 4 is the TARCH (1,1)
model, which has the lowest criterion values. Oil price return equation according to TARCH (1,1) model;

)

as shown. According to the mean oil price return equation, one lagged oil price return (Ry;) is
significant at 1% significance level. According to this result, current oil prices are affected by previous year
oil prices. According to the equation (5), as a result of an increase in oil price return in the period of t-1, the
next period will cause an increase in the rate of oil price of 0.042 units. Although the power of this
dependence seems weak, it is important to show that the trend is positive.

Re= 0007214+ 0,042484R:1 + &

The variance equation of the model TARCH (1,1) is given in the following equation.

of = 0,006611 + 0,925267¢_, + 0,027146l,_;[&_; < 0]&-_; + 0,0570420,_, (6)
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All coefficients of the variance equation (6) in the TARCH (1,1) model are statistically significant at
1% significance level.

The B, coefficient showing the GARCH parameter in Table 3 shows the degree of continuity in
volatility. When the this coefficent is close to one, it means that volatility will be effective for a long time if
any shock occurs. As can be seen from Table 3, in TARCH (1.1) model which is the best model, this
coefficient is quite distant from the reference value. Accordingly, the impact of shocks on oil price return
does not extend over a long period.

The coefficient oy, which shows the ARCH parameter in Table 3, shows the variance varying
conditionally. According to TARCH (1,1) model estimation, a, coefficient is greater than B, coefficient.
According to this view, the effect of the shocks that have been realized has come to an end after a short time.

On the other hand, the fact that o+, is close to one means that the volatility in oil price return is
high. According to the estimation results, oil prices have a high volatility and this uncertainty has a negative
impact on oil producers and consumers.

However, in the TARCH model (1.1), the threshold coefficient & is positive and 1% is statistically
significant. The fact that the coefficient in question is significant means that the effect of negative and
positive shocks on variance may be different on oil price returns. As a matter of fact, the positive coefficient
of the threshold coefficient shows that negative shocks on oil price return are more effective than positive
shocks. As a result, sudden decreases in oil prices are more effective than sudden increases in increasing
price volatility.

5. CONCLUSION

According to the global reports on the oil sector, it is estimated that the world's proven oil reserves
will be depleted in about half a century. Today, however, oil is the first commodity of international trade and
it seems to continue to be important also in the near future. In short, although scientific and technological
developments are likely to eliminate the indispensability of oil, which is the main energy source in the
coming years, the oil is still a very strategic sector for all countries in terms of being economical. Moreover,
since the world's oil reserves are not distributed according to the needs of the countries, it makes the sector
more important. As a matter of fact, the ever-increasing demand for energy in developed countries and in
developing countries has caused the international power centers to make economic and perhaps political
savings on oil production, trade and consumption. For this reason, international oil prices are constantly
affected by external shocks. As a result the oil sector has high volatility.

In this study, oil price return volatility is estimated by using high quality European Brent oil prices
with the assumption that it represents international oil prices the best. For this, ARCH / GARCH models,
which are one of the most ideal methods in the literature, have used for the estimation of volatility. In the
analyzes, it is concluded that TARCH (1,1) model is the model that best describes the return on oil prices by
performing different experiments with ARCH / GARCH type models. With these volatility estimation
models, it is possible to obtain information about whether the price volatility is high or continuous, whether
the prices are affected by the previous period,whether the effects of external shocks are short-term or long-
term. Additionally with theese models, it is possible to obtain information about whether the positive shocks
are more permanent or the negative shocks are more permanent.

In fact, ARCH / GARCH models have been widely used in estimating volatility, especially in the
field of financial time series. Similarly to this study; Kasman (2006), Cheong (2009, Tuna and Hit (2014),
Celik (2015), Abdioglu and Degirmenci (2016), Charles and Darne (2017), Cam et al (2017) and Aktas et al.
(2018) have used ARCH / GARCH maodels in their study.

The findings of the study can be summarized with four items: I) The oil prices return is positively
affected by the previous period. 1) The impact of shocks on oil price return does not extend over a long
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period. 111) Volatility is generally high, so the instability in prices is dominant. V) Negative shocks on oil
price return are effective longer than positive shocks.

The findings of this study may be more important if the effects of oil prices on the basic
macroeconomic indicators of the countries are determined. In other words, if the direction or strength of the
effect of international oil prices on basic macroeconomic indicators is determined by empirical analysis, the
findings obtained in this study may become more useful for the practitioners.
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