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Abstract 

In the Iranian economy, the oil sector has a significant position; So that changes 

in oil price affect various economic sectors and markets, including the stock 

market. The stock market is one of the principal financial markets that can 

potentially attract the country's uncontrolled savings and liquidity in the form of 

an efficient channel and improve economic growth and development by turning it 

into investment. Therefore, it is essential to examine the relationship between oil 

price and Iran's stock market returns. Given the importance of the issue, the 

purpose of this paper is to investigate the co-movement between OPEC oil price 

and returns of the Tehran Stock Exchange market. To analyze the relationship 

between two variables, applied the wavelet coherence approach and utilized daily 

data during the period of 2009-2021. Findings show there is a positive correlation 

between oil prices and stock market returns. Comparison of the data in annual 

time-frequency scale indicated that the oil price and stock market returns are in 

phase from 2009 to 2011, and is observed a positive relationship between them. 

From December 2011 to August 2015, both variables are in phase, and oil price is 

the leading factor in the stock market. During the period 2015 to 2021, both 

variables are in phase, but coherency between oil price and stock market returns 

is not observed.  

Keywords: Oil Price, Tehran Stock Exchange’s Return, Wavelet Analysis 

Method, Coherence. 
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1. Introduction 

In the Iranian economy, the oil industry is a principal source of foreign exchange 

and income generation. Fluctuations in oil prices originate from exogenous 

developments and beyond the economic policymaker's control, which is the main 

reason for the country's economic disruption, causing the country's oil revenues 

to fluctuate widely (Fotros & Hoshidari, 2017). Due to the high dependence of 

Iran's economy on oil, oil price changes affect various sectors of the economy. 

One of the main sections is the Tehran Stock Exchange, which has had an upward 

trend in liquidity over the past decade. The stock market price index and its returns 

are important economic indicators that reflect the general level of prices and 

returns of firms operating in the stock market. Thus, changes in stock market 

earnings due to changes in the total stock price index reflect the expectations of 

individuals and capital market participants, the general trend of capital inflows 

and outflows, consequently, and movements of the stock market. With changes in 

oil price, firms accompanied by main changes in liquidity attraction, production, 

and employment, influenced their profitability and ultimately their market value. 

As a result, the market price index and stock market return change. Oil as an asset 

alongside other assets such as gold and share has a substantial role in the 

investment portfolio of economic actors. So, oil buyers and sellers try to diversify 

their investment portfolio and reduce their risk at a certain level of return; or they 

increase the return on the portfolio at a certain level of expected risk by converting 

their wealth into assets such as gold, currency, and stocks. As a result, fluctuations 

and volatilities of the oil price affect consumer behaviors and tendencies, 

financing markets, and investment (Balkilar & Azdemire, 2013).  

    According to the importance of the problem, the present study examines the 

relationship between the OPEC oil price and the return of Tehran's Stock 

Exchange using the daily data during the period of 2009-2020 and the continuous 

wavelet transform approach. By applying the wavelet transform approach, a 

dynamic causal relationship between oil price and the stock market return 

provides for the causality between the two variables and the type of causal 

relationship in the time-frequency analysis.   

The remainder of the present paper is as follows: section two examines the 

literature review; section three introduces the research methodology; section four 

shows the experimental findings; finally, section five gives conclusions and 

suggestions. 

 

2. Materials and Methods 

The oil price is an important indicator that affects the political circumstances and 

economic sectors in the countries. The stock market plays a notable role in 

attracting and directing liquidity towards investing and production among 

different sectors. There are several channels through which oil price influences 

the stock market; in most of these channels, oil price affects the stock market by 

impressing the discounted cash flows. Global oil prices as influential and 
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exogenous variables concern many macroeconomic variables, macroeconomic 

variables leave an effect on discounted future cash flow, and therefore any asset 

price could be determined by its expected discounted cash flows, based on 

economic theory (Huang et al., 1996). As a result, oil price via changing the 

expected discounted cash flows of firms alters the price of shares, and therefore 

the return of shares. So, there is a relationship between oil price and shares market 

returns . 

    The main point is that the effects of oil price on macroeconomic variables differ 

for oil-importing and oil-exporting countries. In oil-importing countries, oil is 

considered a substantial input of production. Thus, an increase in oil price leads 

to a rise in the production cost of companies and manufacturing firms that active 

in the stock market, which ultimately leads to a decrease in corporate profits and 

a decline in their share prices and returns. In this context, Backus & Crucini (2000) 

and Arouri & Nguyen (2010) show that as oil prices rise, the cost of producing 

goods increases if oil is the substantial input of production. The rise in production 

costs, in turn, is transmitted to consumers, and the increase in the consumer price 

index leads to an increase in consumer expenditures and a reduction in their 

demand (Bernanke, 2006). In converse, in oil-exporting countries, rising oil prices 

are accompanied by rising incomes and wealth. As income and wealth increase, 

consumption and investment increase. Increasing consumption leads to increasing 

demand in society as a whole, and if appropriate policies and strategies are 

adopted, increased investment leads to increased production and, consequently, 

production and employment. In this case, the increase in oil prices leaves a 

positive effect on economic variables and ultimately leads to a rise in stock market 

prices and returns . 

According to the different socio-economic characteristics between countries, there 

exist several empirical studies about the impact of oil prices on the stock market. 

Few studies concluded that the relationship between the stock market and oil 

prices is no significant (Haung et al., 1996; Apergis & Miller, 2009; Sukcharoen 

et al., 2014). Some studies showed that the relationship between oil prices and the 

stock market is significantly negative (Jones & Kaul, 1996; Sadorsky, 1999; 

Papapetrou, 2001; Miller & Ratti, 2009). Some Iranian researchers such as Samadi 

et al. (2007), Bordbar and Heidari (2017) using the GARCH method, and Salehi 

and Hamoleh Alipour (2018) applying the VAR approach achieved similar results. 

Numerous studies indicated a positive relationship between oil prices and the 

stock market (Boyer & Filion, 2009; Mohanty et al., 2011; Sakaki, 2019; Alamgir 

and Bin Amin, 2021). Iranian studies by Ebrahimi and Shokri (2011), Sadeghi 

Shahdani et al. (2013), Saghafi and Ghanbaian (2015), Fotros and Hoshidari 

(2016), Zaroki et al. (2018), Botshekan and Mohseni (2018), and Seifipour et al. 

(2019) are among the studies that confirmed the positive relationship between the 

stock exchange and oil. However, some Iranian studies show that the relationship 

between oil prices and the stock market is not constant and changes positively and 

negatively over time. The studies such as Keshavarz Haddad and Maanavi (2008), 
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Hosseyni Nasab et al. (2011), Abbasinejad and Ebrahimi (2014), and 

Shirinbakhsh et al. (2015) are among these cases . 

    Also, some recent works examined the relationship between the stock market 

and oil prices with a view of the Coronavirus effects. In that context, Chien et al. 

(2021) found that indices for oil demand, stock market, GDP growth, and 

electricity demand decreased significantly with an increase in the COVID-19 

pandemic severeness index in the USA, Europe, and China. And, there was low 

co-movement with the stock exchange, exchange rate, and gold markets. Awan et 

al. (2021) analyzed the published research related to the volatility of the stock 

market and crude oil in G7 countries due to the outbreak of COVID-19 and 

concluded that the volatility of crude oil and stock markets of G-7 increased due 

to COVID-19. 

    In this paper, following Abid and Kaffel (2018), we use the coherence method 

to analyze the correlation between the organization of the petroleum exporting 

countries (OPEC) oil price and stock market return in different frequencies 

corresponding to various time horizons. To calculate the coherence between 

variables is applied the continuous wavelet transform and daily data of price index 

of the Tehran Stock Exchange (TEPIX) and OPEC oil price from 2009/03/25 to 

2020/11/26 that sourced in OPEC and Tehran Stock Exchange sites. The stock 

market return calculate based on Equation (1): 

𝑅𝑡 = log⁡(
𝑃𝑡
𝑝𝑡−1

) 
(1) 

    where 𝑅 and 𝑃 are the return and price index of the Tehran Stock Exchange. 

 

A wavelet transform is an effective tool for dealing with time series that have non-

stationary characteristics. The coefficients extracted from the wavelets show part 

of the time series at different scales. A continuous transform function (𝒲(𝑢, 𝑠)) 
is represented as: 

𝑊(𝑢, 𝑠) = ∫ 𝑋(𝑡)Ψ𝑢,𝑠
∗(𝑡)

+∞

−∞

𝑑 
(2) 

    where⁡𝑋(𝑡) represents the desired time series and Ψ𝑢,𝑠(𝑡) is the function of a 

continuous base wavelet, s and u are the parameter scale and the time domain 

respectively, parameter scale controls the width of the wavelet and the time 

domain controls the location of the wavelet coefficients, Ψ𝑢,𝑠(𝑡) generally defined 

as follows: 

Ψ𝑢,𝑠(𝑡) =
1

√𝑠
Ψ(

𝑡−𝑢

𝑠
)                                                (3) 

    Where, the symbol * denotes a complex conjugate. There are numerous 

continuous base wavelet functions, each of them is used according to the 

characteristics of the purpose studies. In this research, the Morlet wavelet function 

is used, which is defined as follows: 

Ψ(𝑡) = 𝜋−1/4𝑒𝑖𝜔𝑡𝑒−
𝑡2

2⁄  
(4) 
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   In the above relation, 𝑖 = √−1 is an imaginary number, and ω is the central 

frequency. In experimental work, the size ω is considered 6, which provides a 

good balance between frequency localization and time, therefore it offers a better 

ability to analyze wavelets. 

 In dynamic analysis between two variables, attention to wavelet coherence and 

the phase difference is important and necessary. Wavelet coherence is calculated 

based on the spectrum between the wavelet and the auto-wavelet spectra: 

𝑅2(𝑢, 𝑠) =
|𝑆(𝑆−1𝒲𝑥,𝑦(𝑢, 𝑠))|

2

(𝑆(𝑆−1|𝒲𝑥(𝑢, 𝑠)|
2))(𝑆(𝑆−1|𝒲𝑦(𝑢, 𝑠)|

2
))

 
(5) 

    Where 𝑆 is a smooth operator, and 𝒲𝑥,𝑦(𝑢, 𝑠) is a cross- wavelet that calculated 

as: 

𝒲𝑥,𝑦(𝑢, 𝑠) = 𝒲𝑥(𝑢, 𝑠).𝒲�̃�(𝑢, 𝑠) (6) 

⁡⁡⁡⁡𝒲𝑥(𝑢, 𝑠) and 𝒲�̃�(𝑢, 𝑠) are wavelet transfer functions that are extracted from 

the time-series data of the variable x and y, respectively; the symbol ~ indicates 

the complex conjugate. Since the correlation between the two variables is shown 

in terms of quadratic power, it is not possible to comment on whether it is positive 

or negative. Therefore, the phase difference tool is used to diagnose this issue, 

which explains the positive and negative relationship, as well as the regression or 

progress of the variables. The phase difference between the two variables is shown 

as: 

Φ𝑥,𝑦(𝑢,𝑆) = 𝑡𝑎𝑛−1(
ℑ{𝑆 (𝑆−1𝒲𝑥,𝑦(𝑢, 𝑠))}

ℜ{(𝑆(𝑆−1|𝒲𝑥(𝑢, 𝑠)|
2))}

) 

(7) 

 

    Where ℑ and ℜ show the imaginary and real parts of the wavelet transmission, 

respectively. The results of phase difference and coherence are shown as vectors 

in the wavelet correlation diagram. 

 

3. Results and Discussion 

In the appendix section, Figures 1 and 2 present the continuous wavelet power 

spectrum of the oil prices and return of the stock market. The horizontal axis 

shows the time; number 500 indicates the 500th day from the beginning of the 

analysis period. The vertical axis on the left represents scale and period; by 

moving from top to bottom, scales 1 to 16, 16 to 64, and 64 and later show the 

short-term, the medium-term, and long-term, respectively. Also, the vertical 

colored column next to the graph displays the wavelet power spectrum. According 

to Figure 1, the highest wavelet power, on a scale of 0 to 16, relates to 2009 -2012, 

2014- 2016, and 2018 - 2020. On a scale of 16 to 64, the highest wavelet power 

of oil price includes 2010 – 2011, 2014, 2016, and 2019. On a scale of 64 to 256, 

the highest wavelet power of oil prices relates to 2011- 2012, 2014 - 2015, and 

2018 - 2019. In Figure 2, the highest wavelet power of stock market returns, on a 
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scale of 0 to 64, relates to during 2018 to 2020. On a scale up to 64, the high power 

wavelet of stock market returns associate with the period from late 2011 to 2020.  

To investigate the co-movement between stock market returns and oil prices used 

the wavelet approach. Figure 1 shows the results of estimated wavelet coherency 

and the phase differences between the two variables. 

 

 

 
Figure 1: Wavelet Coherence between oil prices and stock market return 

 

    According to Figure 1, there are three components of scale, time, and wavelet 

correlation. The horizontal axis shows the time; the vertical axis on the left 

represents the scale of the period, and the vertical colored column next to the graph 

displays the wavelet correlation. Red color indicates a correlation of degree one, 

and blue color indicates a correlation of degree zero. In areas restricted by the bold 

black line, there is a correlation (co-movement) between two variables at a 

significance level of 5% obtained by the Monte Carlo simulation. In time series 

analysis, random values replace with actual values obtained due to the Wavelet 

moment oscillation. That is known as the edge effect leading to oblique 

conversion errors. The oblique errors rise by the increase in the transform of scale. 

Areas of the spectrum where the edge effect has peaked are named the cone of 

influence. In the edge regions, findings of the time-scale of the wavelet converter 

are unreliable. So, it is necessary to be careful in analyzing the results. These areas 

show in the figure by conical white lines are not easily interpreted and justified. 

The arrows in Figure 1 indicate a fuzzy difference. When the arrows point 

rightward, two variables are in phase. If the arrows point right-down, variable one 

leading variable two, and variable two leading variables one if arrows point right-
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up. When the arrows point leftward, two variables are out of phase. Variable one 

leading variable two if the arrows point left- up, in contrary, variable two leading 

variables one if the arrows point left - down.  

    The research findings show that during the selected period, there is a positive 

correlation between oil price and stock market return; in most periods, in such a 

way that the significant correlation between oil price and stock market returns is 

more than 0.8. During the period of 2009 to 2015, only on a scale of 0 to 4 days, 

two variables in 2010 are in phase, and oil price is the leading stock market returns. 

Up to 256 days, from late 2011 to mid- 2015, there exists a strong correlation 

between variables. According to the directions of arrows, in this period, both 

variables are in phase, and oil price is the leading and cause of the movements of 

stock market earnings. In other words, oil price plays the most role in changes in 

stock market earnings. From 2016 to 2020 and on a scale of 0-64 days, is observed 

a significant correlation between variables. Notwithstanding two variables have 

in-phase movement only in 2020, because the arrows in the figure are not diagonal 

at the mentioned time intervals, it is not significant to comment on the causation 

direction. 

    In the following, the results of the study are discussed. From 2009 to 2011, both 

variables have an upward trend. Due to OPEC members' commitment to reducing 

oil production, the devaluation of the dollar, rising global oil demand, and 

declining US commercial oil reserves, the oil price rose. Despite the decline in the 

price index of Tehran's shares market in the second half of 2008, the return of the 

Tehran Stock Exchange increased during 2009-2011. Notwithstanding the impact 

of oil price on the country's economy, the emergence of symptoms of stock market 

improvement, rising prices of raw materials, entry of included companies to 

assignment according to Article 44 of the constitution to the stock market, 

stagnation of housing market, increasing transparency and attraction People's trust 

in the stock market, and the variety of financing instruments are the most 

fundamental factors affecting the increase of Tehran Stock Exchange returns in 

2009-2011. So, in this period, there is a significant correlation between oil price 

and stock market return. According to the results of coherence analysis, only from 

late 2011 to mid- 2015, the oil price is the leading factor of the stock market. In 

other words, the oil price is the most principal and fundamental factor affecting 

stock market profits. In this period, the investigation of the oil price and stock 

market return shows two different trends. One refers to a positive relationship and 

the other to a negative relation. During 2011 - 2013, the oil price rose sharply due 

to factors such as the complete and temporary shut-off of the Libyan oil supply, 

unprecedented snow in Europe, devaluation of the dollar against the Euro, Middle 

East tensions, reduction in Iranian oil exports because of sanctions. The gap 

between the official and informal exchange rates widened following the 

imposition of oil sanctions and rising oil prices. During this period, the gold price, 

housing market revenues, and inflation experienced an upward trend. Also, the 

return of the stock market increased due to the reflection of inflation and the rise 
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of the nominal value of the dollar in the financial statements of companies. In 

2015 and 2016, oil prices fell sharply. The excess oil supply in world markets, 

increase in oil production and unconventional oil supply, growth of production 

and storage of crude oil in the United States, reduction of global economic growth, 

the rising value of the dollar against the Euro, the easing of tensions in Iran-West 

relations, and the eventual lifting of oil sanctions against Iran are the main reasons 

for the declining in oil prices. In this period, the gap between the formal and the 

informal exchange rate narrowed due to the country's political upheavals at the 

international level, the conducting nuclear negotiations, and the lifting of oil 

sanctions. Thus, the informal exchange rate was relatively stable. Despite the 

increase in housing market revenues, the gold price declined during this period. 

The stock market also stagnated due to a fall in the gold price and a falling global 

oil price. In late 2015, the price index of the stock market rapidly grew due to the 

nuclear agreement with the world powers (Barjam) and the optimism of market 

participants for the future conditions of the economy. In addition to mentioned 

reasons, other factors such as lower bank interest rates, government support for 

the automotive industry, lower petrochemical feed prices, and the emergence of 

financialization phenomena contributed to increased stock market returns. With 

the reduction in bank interest rates from 20% to 18%, investors' attention drew to 

investing in the stock market. The decline in the price of petrochemical feed led 

to a decrease in the cost of petrochemical products and, consequently, a rise in the 

income of petrochemical companies and the share market returns. In 2015, while 

Iran experienced economic growth of -1.5, the value-added of the financial sector 

grew by 0.8 percent. Accompanied by the economic recession and shrinking 

country real income, economic agents increasingly turned to investment and 

activity in the financial markets to compensate for the reduction in income and 

access to other sources of income. Following financial economics, this 

phenomenon refers to as financialization. Also  ،the stock market returns increased 

due to the growth of parallel markets and financialization. In 2016 the stock 

market stagnated. An increase in market risk as a result of reduction of stock 

liquidity, weakening demand side of the market shares due to problems of debt 

instruments, the positive expectations adjustment of market participants towards 

the Barjam agreement, and the US presidential election are the main factors that 

cause stagnation in the capital market in this year. The shares market return faced 

an upward trend again in 2017. The most important reasons for the increase of 

stock market return in 2017 are the rising oil price, increasing base metals prices, 

declining interest rates on bank deposits, and increasing exchange rates (Dollar), 

especially in the late of this year. From 2018 to 2020, stock market return 

increased due to the US withdrawal from Barjam, the sharp rise in the exchange 

rate, and the increase in the oil price. With the United States' withdrawal from the 

UN Security Council, the exchange rate and the gold price increased sharply in 

2018. Accordingly, along with the growth of the exchange rate and the gold price, 

the stock market also experienced an upward trend until mid- 2020. So, between 
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2018 and 2020, there is a positive correlation between the shares market return 

and oil price. 

 

4. Conclusion 

Iran's economy is a single-product and oil-dependent economy in which the oil 

industry is a principal source of foreign exchange, revenue generation, and 

government funding. As a result, there is a strong relationship between changes in 

oil prices and macroeconomic variables, including the capital market. Over the 

past decade, the Tehran Stock Exchange is a substantial part of the capital market, 

which has received the public attention of small investors and firms. Therefore, it 

is necessary to study the impact of changes in oil prices on stock market returns. 

Given that Iran is one of the most important OPEC countries, the present paper 

investigated the relationship between OPEC oil prices and the Tehran Stock 

Exchange returns using the wavelet coherency method. To calculate the wavelet 

coherency and correlation between variables applied daily time-series data from 

2009/03/25 to 2020/11/26, and Morlet wavelet that is wavelet continues to 

transform. According to findings, there is a positive correlation between oil prices 

and stock market returns; in most periods, the significant correlation between oil 

prices and stock market returns is more than 0.8. A comparison of the annual 

period shows that the oil prices and stock market returns are in phase from 2009 

to 2011, and there exists a positive relationship between them. From 2011 to 2015, 

both variables are in phase, and oil prices are the leading factor in the stock 

market; In other words, oil prices are the most principal and fundamental factor 

affecting stock market earnings. During the period 2015 to 2020, both variables 

are in phase. But in this period, co-movements of oil prices and stock market 

returns not observed. The non-causal effect of oil prices on stock market earnings 

sometimes does not mean that oil prices do not affect the stock market. Rather, as 

mentioned, in most periods, oil prices and stock market returns are in phase. 

Factors such as imposing economic sanctions on Iran such as oil sanctions, 

fluctuations in the value of the dollar, volatilities in oil prices, changes in global 

demand for exports and imports from Iran, privatization, increasing the gap 

between the official and the market exchange rate, financial markets shocks, 

Middle East price tensions and the financing process affected the relationship 

between the stock market returns and oil price.  
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Appendix 

 
Fig. 1. Continuous Wavelet Power Spectrum of Oil Prices 

 
Fig. 2. Continuous Wavelet Power Spectrum of Stock Market 
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 چکیده

ها  در اقتصااد اررا  خش  فت  ا  ااراا  قاخ  ووای  خرووردار اتا ب خط روری  ط ویررراق قرم  فت ب خش 

دهد. خا ار تاایا  ا  خا ارهای میم ما    قرار م و خا ارهای مشتلف اقتصااادی ا  املط خا ار تاایا  را وح  وا رر 

های تاررردا   واور را ا    افدا  و فودرنا ووافد در شال  ر  مررای  ار  س صاورق خا وو  م اتا   ط خط

ر اریب رشاد و ووتاعط اقتصاادی را خیبود خشواد. خناخرارن خررتا  اروبا  خرن قرم   و خا وبدر     خط تارمارط

خررتا     سژوه  حاضارهدف  یا   واور میم و ضاروری اتا . خا وواط خط اهمر  موضاو ب  فت  و عاردی خا ار تا 

حر ت  خرن قرم  فت  اوس  و عاردی خا ار خورس ویرا  اتاا . خرای ورهرط و وحلر  اروبا  خرن دو متیرر  هم

  ها فوااا . رافتطاتاا    اتااتتاد  شااد  2021-2009دور   ر   های رو افط  ا  رورلرد همدوتاا  موا  و داد 

 ماف  تاانفط  ها در موراس  وحلر  داد واود دارد.     خرن قرم  فت  و عاردی خا ار تایا  راخطط مببت  دهندم 

خرن  فیا     قرم  فت  و عاردی خا ار تایا  هم فا  هساتند و راخطط مببت  2009  - 2011  ر  دور   حا   اتا 

هساتند و قرم  فت  عام  حر    هر دو متیرر هم فا    2015وا  روتا     2011ا  دتاامبر    بشاودموااهد  م 

فت  و   دوتا  خرن قرم مهر دو متیرر هم فا  هساتندب اما ه 2021وا    2015   ماف   دور  درخا ار تایا  اتا .  

 شود.خا د  خا ار تیا  مواهد  فم 

 . دوتهم  موا ب   روحل  و  طروره  روش  ویرا ب  تیا   خا ار  یدرعا  فت ب  م رق  ها:کلید واژه

 

 .32Eب  14Gب  JEL  :41Q  بندی طبقه 

mailto:%20sfattahi@razi.ac.ir
mailto:%20sfattahi@razi.ac.ir
mailto:%20sfattahi@razi.ac.ir
mailto:%20maaboudi@abru.ac.ir
mailto:%20maaboudi@abru.ac.ir
mailto:%20maaboudi@abru.ac.ir

