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Petroleum is the life source of modern economies. As countries become
urbanized and modernized, petroleum demand would increase dramatically.
Predicting future demand for petroleum is quite difficult but it is closely
related to industrial production. Therefore, the petroleum demand of
countries exhibiting rapid economic growth would also increase rapidly, and
the rapid increase in demand for petroleum would cause higher petroleum
prices if not compensated by the supply increase. For this reason, the main
purpose of the study is to examine the effect of oil prices on the Istanbul
Stock Exchange in Turkey as a developing country with hidden
cointegration test which is presented by Granger and Yoon (2002). The
results indicate that the variables are not co-integrated and therefore there
is no long-run relationship between petroleum price shocks and the closing
values of Istanbul Stock Exchange.
Keywords: Stock market, petroleum prices, hidden co-integration
JEL Code: C32, E44, Q41.

Introduction
Predicting future petroleum demand is quite difficult but it is certainly
related to industrial production. Nonetheless, the petroleum demand of
countries with rapid economic growth would also increase rapidly. Gross
Domestic Product (GDP), especially China and India, will increase in parallel
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with the petroleum demand of the rapidly growing countries. In the future,
the share of developing countries' demand for petroleum, including China
and India, in world petroleum demand is expected to increase rapidly.
Figure 1 shows 15 countries (including 6 developing countries) that demand
the most petroleum in the world as of 2015. China is the country that
demands the most petroleum following the US.
According to Cheng et al. (2007) [1], emerging economies will have
50% of the global GDP by the year 2050. Between 1980 and 2015, China's
economic growth rates in China and India were 9.74% and 6.28%,
respectively, while the average economic growth rate of OECD member
countries was 2.34% within the same period. Especially China and India have
increased their demands for energy, petroleum demand in particular, due to
the high growth rates they have achieved.

Figure 1: Daily Demand for Petroleum in 2015 (1000 barrels)
Source: Energy Information Agency
According to the International Energy Agency (IEA) 2009 reports,
the average annual petroleum demand growth in China and India between
2008 and 2030 will be 3.5% and 3.9%, respectively [2].
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Figure 2: Demand for Petroleum in China and India between 1980-2015
(1000 barrels)
As shown in Figure 2, the rapid increase in demand for petroleum in
China and India between 1980 and 2015 will cause high increases in
petroleum prices if not offset by the supply increase.
High petroleum prices acting as inflation taxes on consumers and
producers would,
 reduce the disposable incomes of consumers reserved for
purchasing goods and services,
 increase the costs of the non-petroleum producers and increase the
profits under the assumptions that there is no full substitution and
these costs cannot be reflected to the consumers, in turn, affect
stock prices since it would lead to a decrease in dividends to be paid
to the shareholders [3].
Usually the classical supply side effect is utilized in explaining the
relationship between petroleum prices and real economic activities. Rising
petroleum prices are considered as shortage of energy being the key input to
production, and as a result, output and productivity growth rate are also
diminishing. The decline in productivity growth reduces the real wage
growth and increases the unemployment rate accelerated by inflation. If the
increase in petroleum prices is not perceived as permanent by the
consumers, or if they predict that the short-term effects would be greater
than the long-term effects, they tend to reduce their savings and improve
their borrowing and consumption along with the soaring real interest rate.
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Demand declines due to slower output growth and an increase in
real interest rates. Therefore, the increase in petroleum prices reduces the
growth in GDP [4]. As stated by Basher et al. (2012) [5], one of the main
shortcomings of the studies that examine the relationship between
petroleum prices and market stock market are mostly conducted on
developed countries ([6], [7], [8]). Therefore, the main purpose of trying to
help to overcome the deficiencies in the literature is to examine the effect of
petroleum prices on stock prices in Turkey, as a developing country, with
the help of hidden cointegration test coined by Granger and Yoon (2002) [9].
The following sections of the study are reserved for a literature review. In
the third part, the econometric method is presented. In the fourth part, the
data presentation and analysis results are transferred and completed with
the conclusion to be evaluated.

Literature Review
Following the detection that the increase in petroleum prices was
responsible for all recessions after the World War II, except for the
stagnation in the US economy in 1960, the impact of petroleum prices
especially on stock markets had been examined in the literature as stated by
Hamilton (1983) [10].
One of the primary studies that examine the relationship between
petroleum prices and stock prices is Jones and Kaul (1996) [11] which showed
that the change in petroleum prices had adverse impact on stocks revenues
in the US, Japan, the UK.
Another study conducted within the same period was Huang et al.
(1996) [12] which investigated the relationship between petroleum prices
and stock indices over the 1980s by using the vector autoregression (VAR)
method, and no relationship is found during the period, except for the
revenue of the oil companies stocks.
Sadorsky (1999) [13] found that, by using the VAR method, the
change in petroleum prices for the US affected the stock market. Faff and
Brailsford (1999) [8] detected that the 1983-1996 period had negative effects
on the Australian stock market.
Table 1 summarizes the developments in the literature between the
years 2008 – 2017.
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Table 1: Chosen Literature Review
Author(s)

Data Interval

Countries

Methodology

Conclusions

Miller and

1971:01-

Canada,

VECM

Adverse

Ratti

2008:03

France,

impact of the

Germany,

rise

Italy,

petroleum

(2009) [6]

UK,

USA

in

prices

on

stock
exchange
index.
Apergis

1981:01-

Austuralia,

and Miller

2007:12

Canada,

relationship

France,

between

Germany,

petroleum

Italy, Japan,

prices

UK

stock markets.

(2009) [7]

VAR

and

No

and

USA
Narayan

07.28.2000-

and
Narayan

Vietnam

Johansen

A

06.16.2008

Cointegration

relationship

Daily data

Test

between

(2010) [14]

long-term

petroleum
prices

and

stock markets.
Zhu et al.

1995:01

(2011) [15]

2009:12

–

14

OECD

Panel

An

member

Threshold

asymmetrical

and

Cointegration

relationship

Test

between

non-

member

5

The Relationship between Petroleum Prices and Stock Exchange Istanbul:
Hidden Cointegration Analysis

countries

Vol. VII, Issue 4
August 2017

petroleum
prices and
stock
exchange
indexes.

Basher et

1988:01

al.

2008:12

(2012)

–

[5]

Emerging

SVAR

Positive

Stock

shocks in

Markets

petroleum
prices
decrease stock
prices in
emerging
stock markets.

Li

et

al.

(2012) [16]

2001:07

–

China

2010:12

Panel

Positive

Cointegration

impact of
petroleum
prices on
sectorial
indexes.

Mollick

1999:01

and Assefa

2011:12

(2013) [17]

data

–

USA

daily

GARCH,

Pre-financial

MGARCH-

crisis

DCC

revenues

stock
are

negatively
affected
petroleum
prices.
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1859:10

and Gupta

2013:12

–

USA

ARCH, GLS

(2015) [18]
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Petroleum
prices

are

among

the

determinants
of

stock

revenues.
Ding et al.

01.01.1996

(2016) [19]

10.12.2012

–

S&P500,

Quantile

Causality

Nikkei,

Causality Test

relationship

Hang Seng,

between

Shanghai

petroleum

and KOSPI

prices

indexes

stock

and

revenues.
Luo

and

Qin (2017)

05.10.2007 –

China

VAR

12.31.2015

Positive
impact

[20]

of

petroleum
price
on

shocks
Chinese

stock indexes
and
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Econometric Methodology
As noted by Apergis and Miller (2009) [7], changes in petroleum prices have
non-uniform effects on macroeconomic variables. That is why researchers
have to distinguish the aggregate petroleum price shocks, so that significant
deficiencies of previous studies would be eliminated.
Narayan and Gupta (2015) [18] distinguished between the petroleum
prices as positive and negative, so that non-linear petroleum prices could be
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tested whether or not they affect the US stock returns and that the negative
petroleum prices component is more likely to affect stock returns than the
positive component. For this reason, the hidden cointegration test is used to
overcome the deficiency in the study as indicated in Apergis and Miller
(2009) [7]. Granger and Yoon (2002) [9] brought in the hidden cointegration
concept by determining whether or not economic data are cointegrated as
they react differently to shocks only if a single type of shock causes the same
reaction. Even if there is no long-term relationship between the examined
series, there may be a long-term relationship between the positive and / or
negative components of the series. The Granger and Yoon (2002) [9] hidden
cointegration test is essentially based on the cointegration test of Engle and
Granger (1987) [21]. In Granger and Yoon (2002) [9], the series are first
divided into components, and then the existence of a long-term relationship
between the components is tested.
The random walking equations of 𝑋𝑡 and 𝑌𝑡 are as follows:
𝑋𝑡 = 𝑋𝑡−1 + 𝜀𝑡 = 𝑋0 + ∑𝑡1 𝜀𝑖
(1)
𝑡
𝑌𝑡 = 𝑌𝑡−1 + 𝜂𝑡 = 𝑌0 + ∑1 𝜂𝑖
(2)
Equations 1 and 2 indicate the initial values of 𝑋0 and 𝑌0 , while 𝜀𝑖
and 𝜂𝑖 represent zero-mean white noise error terms. At this point, it is not
examined whether or not X and Y variables are cointegrated. We create new
variables to examine co-integration.
𝜀𝑖∨ = max(𝜀𝑖 , 𝑑) 𝑣𝑒 𝜀𝑖∧ = min(𝜀𝑖 , 𝑑)
(3)
∨
∧
𝜂𝑖 = max(𝜂𝑖 , 𝑑) 𝑣𝑒 𝜂𝑖 = min(𝜂𝑖 , 𝑑)
(4)
𝜀𝑖+ = max(𝜀𝑖 , 0) 𝑣𝑒 𝜀𝑖− = min(𝜀𝑖 , 0)
(5)
+
−
𝜂𝑖 = max(𝜂𝑖 , 0) 𝑣𝑒 𝜂𝑖 = min(𝜂𝑖 , 0)
(6)
It is possible to denote the error terms in Equations 1 and 2
as 𝜀𝑖 = 𝜀𝑖+ + 𝜀𝑖− 𝑎𝑛𝑑 𝜂𝑖 = 𝜂𝑖+ + 𝜂𝑖− . If Equations (5) and (6) are placed in
Equations (1) and (2), the following equations will be obtained.
𝑋𝑡 = 𝑋𝑡−1 + 𝜀𝑡 = 𝑋0 + ∑𝑡1 𝜀𝑖+ + ∑𝑡1 𝜀𝑖−
(7)
𝑌𝑡 = 𝑌𝑡−1 + 𝜂𝑡 = 𝑌0 + ∑𝑡1 𝜂𝑖+ + ∑𝑡1 𝜂𝑖−
(8)
Granger and Yoon (2002) [9] claims that 𝑋𝑡 = 𝑋0 + 𝑋𝑡+ + 𝑋𝑡− 𝑣𝑒 𝑌𝑡 =
+
𝑌𝑜 + 𝑌𝑡 + 𝑌𝑡−
hold,
where
𝑋𝑡+ = ∑𝑡1 𝜀𝑖+ 𝑣𝑒 𝑋𝑡− = ∑𝑡1 𝜀𝑖−
and 𝑌𝑡+ = ∑𝑡1 𝜂𝑖+ 𝑎𝑛𝑑 𝑌𝑡− = ∑𝑡1 𝜂𝑖− . According to Granger and Yoon (2002)
[9], if the Granger cointegration test is applied to these positive and negative
components of the series, the cointegration test would be applied.
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Data and Application Results
The dataset used in the study covers the period of 04.01.2010 - 22.05.2017 and
are obtained at daily frequency. According to Copeland (1991) [22], the use of
daily data may be useful in detecting potential interactions, and that weekly
or monthly data alone would not be sufficient to figure out interactions that
last only a few days.
Istanbul Stock Exchange closing prices (BIST) are obtained from
Electronic Data Distribution System in the Central Bank of the Republic of
Turkey and European Brent crude oil prices (OIL) are obtained from the
American Energy Agency (EIA) database. The data are used in natural
logarithmic form in order to reduce variance.
Table 2: ADF Unit Root Test Results
Level
BIST
BIST+
BISTOIL
OIL+
OIL-

ADF
Intercept
-1.6329 (22)
-1.7657 (24)
-1.2891 (22)
-0.9188 (6)
0.9232 (25)
1.8208 (25)

Intercept and Trend
-2.9681 (22)
-1.9341 (2)
-1.6711 (22)
-2.2585 (22)
-0.4428 (25)
-0.7778 (25)

st

1 Diff.
BIST
BIST+
BISTOIL
OIL+
OIL-

ADF
Intercept
-6.8647 (21)*
-8.8337 (23)*
-7.6705 (21)*
-8.2138 (21)*
-6.2640 (24)*
-5.2124 (24)*

Intercept and Trend
-6.8559 (21)*
-8.9994 (23)*
-7.7636 (21)*
-8.2601 (21)*
-6.3439 (24)*
-5.5823 (24)*

Note: The numbers within bracket indicate number of lags which are
determined based on t significance test. * indicates that the basic unit root
hypothesis is rejected at 10% level.
As seen in Table 2, both the positive and negative components of
the variables are integrated in the first order. Therefore, the second phase of
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the study involves hidden cointegration test. The Granger and Yoon (2002)
[9] hidden cointegration test results are shown in Table 3.
Table 3: Granger-Yoon Hidden Cointegration Test Results
Dependent Variable

Independent Variable

Test Statistics

OIL+

BIST+

0.1780 (16)

BIST+

OIL+

0.1086 (16)

OIL-

BIST-

0.2692 (24)

BIST-

OIL-

0.1550 (24)

OIL+

BIST-

-0.0882 (22)

BIST-

OIL+

-0.1593 (22)

OIL-

BIST+

0.2166 (25)

BIST+

OIL-

0.0931 (25)

Note: The numbers within bracket indicate number of lags which are
determined based on t significance test.

Conclusions
Only a few recent studies have included developing countries, while many
previous studies examined the relationship in developed countries. Thus,
Turkey as a developing country is included in the analysis of the study and
the long-run relationship between the closing prices of Istanbul Stock
Exchange and the barrel prices of European Brent oil denominated in USD is
examined by Granger and Yoon (2002) [9]. As stated in Apergis and Miller
(2009) [7], changes in petroleum prices have non-uniform impacts on
macroeconomic variables. That is why researchers have to distinguish the
aggregate petroleum price shocks, so that a significant shortcoming of the
previous studies can be eliminated. The Granger-Yoon hidden cointegration test based on the Engle-Granger cointegration test is performed,
in order to eliminate the deficiencies stated in Apergis and Miller (2009) [7].
The Granger-Yoon hidden cointegration test examines the variables
included in the analysis by separating them into positive and negative
components, so it is assumed that there may be different cointegration
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relationships between the components of the series, even if there is no
cointegration relationship between the two time series.
It is concluded that there is no long-term relationship between
petroleum price shocks and the closing values of Istanbul Stock Exchange
since the values included in the analysis are not co-integrated. Therefore,
crude oil prices are not a variable to be utilized by investors to make
decisions in the Istanbul Stock Exchange. The results of the study have
similarities to Huang et al. (1996) [12], Apergis and Miller (2009) [7], İşcan
(2010) [23], Aktaş and Akdağ (2013) [24] and Çelik et al. (2015) [25].

References
[1]. Cheng, H. F., Gutierrez, M., Mahajan, A., Shachmurove, Y., &
Shahrokhi, M. (2007). A future global economy to be built by BRICs.
Global Finance Journal, 18(2), 143-156.
[2]. International Energy Agency (2009) World Energy Outlook. ISBN:
978 92 64 06130 9.
[3]. Basher, S. A., & Sadorsky, P. (2006). Oil price risk and emerging
stock markets. Global finance journal, 17(2), 224-251.
[4]. Brown, S. P., & Yücel, M. K. (2002). Energy prices and aggregate
economic activity: an interpretative survey. The Quarterly Review of
Economics and Finance, 42(2), 193-208.
[5]. Basher, S. A., Haug, A. A., & Sadorsky, P. (2012). Oil prices, exchange
rates and emerging stock markets. Energy Economics, 34(1), 227240.
[6]. Miller, J. I., & Ratti, R. A. (2009). Crude oil and stock markets:
Stability, instability, and bubbles. Energy Economics, 31(4), 559-568.
[7]. Apergis, N., & Miller, S. M. (2009). Do structural oil-market shocks
affect stock prices?. Energy Economics, 31(4), 569-575.
[8]. Faff, R. W., & Brailsford, T. J. (1999). Oil price risk and the
Australian stock market. Journal of Energy Finance & Development,
4(1), 69-87.
[9]. Granger, C. W.J. & Yoon, G. (2002) Hidden Cointegration. U of
California,
Economics
Working
Paper
No:
2002-02.
http://dx.doi.org/10.2139/ssrn.313831
[10].Hamilton, J. D. (1983). Oil and the macroeconomy since World War
II. Journal of political economy, 91(2), 228-248.
11

The Relationship between Petroleum Prices and Stock Exchange Istanbul:
Hidden Cointegration Analysis

Vol. VII, Issue 4
August 2017

[11]. Jones, C. M., & Kaul, G. (1996). Oil and the stock markets. The
Journal of Finance, 51(2), 463-491.
[12]. Huang, R. D.; Masulis, R. W. & Hans, R. (1996). Energy shocks and
financial markets. Journal of Future Markets, Vol. 16, No.1, 1-27.
[13]. Sadorsky, P. (1999). Oil price shocks and stock market activity.
Energy economics, 21(5), 449-469.
[14].Narayan, P. K., & Narayan, S. (2010). Modelling the impact of oil
prices on Vietnam’s stock prices. Applied Energy, 87(1), 356-361.
[15]. Zhu, H. M., Li, S. F., & Yu, K. (2011). Crude oil shocks and stock
markets: A panel threshold cointegration approach. Energy
Economics, 33(5), 987-994.
[16].
Li, S. F., Zhu, H. M., & Yu, K. (2012). Oil prices and stock
market in China: A sector analysis using panel cointegration with
multiple breaks. Energy Economics, 34(6), 1951-1958.
[17]. Mollick, A. V., & Assefa, T. A. (2013). US stock returns and oil prices:
The tale from daily data and the 2008–2009 financial crisis. Energy
Economics, 36, 1-18.
[18].Narayan, P. K., & Gupta, R. (2015). Has oil price predicted stock
returns for over a century?. Energy Economics, 48, 18-23.
[19].
Ding, H., Kim, H. G., & Park, S. Y. (2016). Crude oil and
stock markets: Causal relationships in tails?. Energy Economics, 59,
58-69.
[20].
Luo, X., & Qin, S. (2017). Oil price uncertainty and Chinese
stock returns: New evidence from the oil volatility index. Finance
Research Letters, 20, 29-34.
[21]. Engle, R. F., & Granger, C. W. (1987). Co-integration and error
correction: representation, estimation, and testing. Econometrica:
journal of the Econometric Society, 251-276.
[22].
Copeland, L. S. (1991). Cointegration tests with daily
exchange rate data. Oxford Bulletin of Economics and Statistics,
53(2), 185-198.
[23].
İşcan, E. (2010). Petrol fiyatının hisse senedi piyasası
üzerindeki etkisi. Maliye Dergisi, 158, 607-617.
[24].
AKTAŞ, M., & AKDAĞ, S. (2013). Türkiye’de ekonomik
faktörlerin hisse senedi fiyatlari ile ilişkilerinin araştirilmasi.
International Journal of Social Science Research, 2(1).

12

The Relationship between Petroleum Prices and Stock Exchange Istanbul:
Hidden Cointegration Analysis

Vol. VII, Issue 4
August 2017

[25].
Çelik, İ., Özdemir, A., & Gülcan, N. (2015). Petrol Fiyat
Dalgalanmalarının Getiri Oynaklığı Üzerine Etkisi: Türkiye’de Alt
Endeksler Üzerine Bir Uygulama. Journal of Accounting & Finance.

13

