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I.  Introduction  

Volatility connotes anything that is unpredictable. It is a constant fluctuation in 

price which the level of its volatility is described by the level of its fluctuation (Adeniji 

2014). It is mostly related to asset price and shows to what extent and how often the 

price of an asset changes. In other words, if a stock is considered as volatile then the 

price will diverge significantly over time. Contrariwise, a fewer volatile stock will have 

a price that will stray comparatively little over time. Volatility measures 

unpredictability, or spreading about a central tendency (Adeniji 2015). It describes the 

level of price movement in a stock, futures contract or any other market with dispersion 

around the mean or average return of a security and asset price (Abken and Nandi 1996). 

Volatility is connected to the variance of an asset price in the stock market and may 

harm the smooth functioning of the financial system and adversely affect economic 

performance (Rajni and Mahendra 2007; Mollah 2009). 

The relationship between stock market (volatility) and macroeconomic variables 

has been widely investigated in Nigeria (Oseni and Nwosa 2011; Yaya and Shittu 2010; 

Emenike and Okwuchukwu 2014, Adeniji 2015) and international journals (Zakaria and 

Shamsuddin 2012; Guntner 2014); Ibrahim 1999; Kang and Ratti 2013; Xiufang Wang 

2010)). One of the most recent sort after area of research is the relationship between 

price of oil and stock market volatility (Jung and Park 2011; Bastianin and Manera 2016; 

Degiannakis et al 2014 & Kang et al 2015). This is founded on the credence that, price 

of oil is endogenous and is motivated by innovations to both demand and supply 

(Bastianin et al 2015) and that, development in the oil market (a rise in world price of 

oil) reduces economic activities through production and consumer goods (petrol and 

heating oil) as well as causing volatility in the financial market (Masih et al 2010).  
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According to Basher and Sadorsky (2006), variations in oil prices are momentous 

in shaping the returns of many developing stock markets. Hence, Degiannakis et al 

(2017) defined oil price shock as variation in the price of oil as a result of an unexpected 

variation in oil market rudiments (i.e. global supply or demand of oil). Oil price shocks 

affects stock prices vis a vis the expected cash flows and/or discount rates (Hasan and 

Ratti 2012). They maintained that, so far oil forms one of the inputs in production, it 

will affect corporate cash flow since oil prices variation can influence the demand for 

industry output and the economy as a whole. 

Oil price shocks influences firms’ value through anticipated rate of inflation and 

real interest rate which in turn affect the discount rate for cash flow. Increased volatility 

in oil prices also lead to high level of doubt at the firms’ level as well as in the economy 

which without doubt affects the firms’ value. In furtherance to this, Bernanke (1983) 

and Pindyck (1991) was of the opinion that, variations in energy prices generate 

uncertainty about future energy prices, instigating firms to rearrange unalterable 

investment decisions in reaction to the stance for profits.  

However, Kilian (2009) maintained that, the reaction of stock market volatility to 

oil price shocks varies contingent on the source of the oil price shock. In line with the 

above submission, Hamilton (2009a, b) postulated two types of oil price shocks namely; 

supply-side shocks and demand-side shocks. The changes in oil price as caused by 

supply-side is as a result of either geopolitical or economic happenings that disrupts 

supply of oil in the economy, while that of demand-side shocks is caused by increase in 

aggregate demand as a result of economic growth (Degiannakis et al 2014).  

In addition, Kilian (2009) pinpointed other important source of oil price shocks and 

maintained that, there are three types of oil price shocks contrary to the stand of 

Hamilton (2009a, b). He named it a precautionary demand shocks or oil specific demand 

shocks which are related with the vagueness of the future handiness of oil. Kilian 

maintained that in the occurrence of any geopolitical turbulence, economic agents beef 

up their demand for oil immediately based on their anticipation for future dearth in oil 

supply, this therefore hike the prices of oil.  

In line with the above reasoning and submission, large numbers of scholars have 

examined oil price shocks from the perspective of its sources in other countries, while 

the few account on this recorded in Nigeria so far are the works of Ekong and Effiong 

(2015) and Effiong (2014). Ekong and Effiong (2015) examined the effects of demand 

and supply shocks in the crude oil-market on Nigeria’s macroeconomy. While Effiong 

(2014) decomposed oil price shocks into oil supply shocks, aggregate demand shocks 

and oil-specific demand shocks and examined their impact on Nigeria stock market 

using structural vector auto-regression model, this study specifically examines the 

impact of oil supply shocks, aggregate demand shocks and oil-specific demand shocks 

on stock market prices volatility using nonlinear autoregressive distributed lags 

(NARDL) model recently advanced by Shin et al (2011). This is based on the 

submission of Sadorsky (1999) that, oil price shocks have asymmetric effects on the 
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economy and NARDL can use positive and negative partial sum decompositions for 

detecting the asymmetric effects in the long and the short-term. This represents a 

significant gap that this study sets out to fill. 

Therefore, it is against this backdrop that this study seeks to examine the impact of 

oil price shocks (supply-side shocks, demand-side shocks and oil specific demand 

shocks) on stock market prices volatility in Nigeria using quarterly data from 1986 to 

2016. Hence, following the introduction above, the remaining part of this paper is 

structured as follows. Section 2 reviews related literatures, section 3 present material 

and method, section 4 analysis, interpret and discuss results and section 5 presents the 

conclusion and recommendations.  

II. Literature Review  

The investigation on the relationship between oil price and stock market activities 

is not a new area of research but the impact of oil price shocks (in term of the causes) 

has been receiving increasing attention from scholars as a result of its importance. For 

example,  

Oskooe (2011) investigated the dynamic relationship between stock market and oil 

price in an oil-exporting country (Iran) and international oil market using mean and 

variance techniques of analysis. The findings from the analysis revealed that, the 

variance of oil price fluctuations does not cause the variance of Iran stock returns and it 

was concluded that there is no volatility spillover effect between Iran stock market and 

international oil market.  

Also, Park and Rattia (2007) examined the relationship/impact of oil price shocks 

and stock markets in the U.S. and 13 European Countries for the period of 1986:1-

2005:12 using variance decomposition analysis. The result revealed that Norway real 

stock return as an exporter of oil responded positively and significantly to oil price 

increase. The result also revealed that oil price shocks account for a statistically 

significant 6% of the volatility in real stock returns. Hence, increase in volatility 

significantly weakens real stock returns for most of the European countries except for 

U.S. as the contribution of oil price shocks to changeability in real stock returns in the 

U.S. and most other countries is greater than that of interest rate.  

Bastianin et al (2015) analyzed the impact of oil price shocks on stock market 

volatility in the G7 countries. They employed structural VAR model technique of 

analysis in identifying the causes of oil price shocks and measure the difference impact 

both oil supply-side and oil demand-side shocks on stock market volatility. The result 

showed that, stock market volatility does not respond to oil supply shocks, while oil 

demand shock have a significant impact on the unpredictability of the G7 stock markets.  

For Andreas and Constantinos (2009), they explored the effects of oil price returns on 

oil price volatility of countries like Greek, the US, the UK and the German stock 

markets. Using EGARCH models and structural equation models (SEM), the result 

revealed that, the Greek stock market index returns and the US stock market index 
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returns are both sensitive to the oil price returns movements while the German and the 

UK stock market returns are not affected at all. 

Masih et al (2010) accessing emerging market like South Korea economy explored 

the impact of oil price volatility on stock price fluctuations.  A model was formed which 

includes variables such as interest rates, economic activity, real stock returns, real oil 

prices and oil price volatility. Using cointegration test, a VEC model, variance 

decomposition and impulse response. The result of the cointegration test showed a long 

run relationship among the variables and VEC model result revealed the supremacy of 

oil price volatility on real stock returns and accentuate how this has increased over time. 

They concluded that, oil price volatility can have profound effect on the time horizon 

of investment and firms need adjust their risk management procedures accordingly.  

Ono (2011) examined the impact of oil prices on real stock returns for Brazil, 

China, India and Russia for the period of 1999:1-2009:9. He employed VAR models 

and his result revealed that oil price volatility have positive and significant impact on 

real stock returns of countries like China, India and Russia, while the reverse is the case 

for that of Brazil. It was also deduced that, for a country like India, statistically 

significant asymmetric effects of oil price increases and decreases are observed and the 

analysis of variance decomposition result showed that the contribution of oil price 

shocks to volatility in real stock returns is relatively large and statistically significant 

for China and Russia. In the same vein, Sadorsky (1999) investigated the impact of oil 

price shocks on stock market activities. He employed generalized autoregressive 

conditional heteroskedastic GARCH model to model oil price volatility and vector-

autoregression VAR model for empirical analysis.  His result revealed that, oil prices 

and oil price volatility both influence significantly the stock market activities and real 

stock returns. He concluded that, oil price dynamics have really changed and after 1986, 

oil price movements explain a larger fraction of the forecast error variance in real stock 

returns than do interest rates and that, oil price volatility shocks have asymmetric effects 

on the economy. 

Kang, Ratti and Yoon (2015) examined the impact of oil price shocks on the stock 

market return and volatility on the covariance of U.S. They employed stock covariance 

of return, volatility measures and the structural VAR model and found from the 

empirical analysis that oil price shocks enclose information for forecasting the 

simultaneous relationship between stock return and stock volatility. They further 

revealed that, positive shock to universal combined demand is linked with negative 

impact on the covariance of return and volatility with the statistical significance of the 

effect spreading for a longer period for implied-covariance. Positive shocks to oil-

market specific demand have a statistically significant negative effect on the return and 

volatility covariance relationships for several months. 

Hammaa et al (2014) examined firstly, the links and interaction between oil and 

stock markets in Tunisia in terms of volatility at the sector-level and secondly, 

determined the best hedging strategy for oil stock portfolio against the risk of negative 
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variation in stock market prices. They employed a bivariate GARCH model to confine 

the effect in terms of volatility in the variation of the oil price on the different sector 

index, and used the conditional variances and conditional correlation to calculate the 

hedging ratio and determine the best hedging strategy. From the empirical analysis, their 

result revealed that the majority of relationships are unidirectional from the oil market 

to Tunisian stock market, and the conditional variance of a stock sector returns is 

affected not only by the volatility surprises of the stock market, but also by those of oil 

market. They concluded that, model GARCH-BEKK is more effective than the others 

versions to minimize the risk of oil-stock portfolio. 

Also, Walid Matar et al (2013) reviewed and assessed the current state of oil market 

volatility knowledge, highlighted the properties and characteristics of the oil price 

volatility models that seek to capture and discussed the different modelling approaches 

to oil price volatility. Using West Texas Intermediate futures price data, they employed 

generalised autoregressive conditional heteroskedasticity- models usually applied in the 

oil price volatility. They noticed the prevalence of GARCH models and none of them 

however emerged as a paramount reference for the forecasting of crude oil price 

volatility. Their conclusion was that, comparative studies, which examined the effect of 

differing factors that influence oil price volatility, generally result in a lack of consensus 

on the superiority of the forecasting capabilities of these models and that there is an 

inherent need to study alternative approaches.  

Taking into consideration combined effect of exchange rate volatility and oil price 

shocks, Lawal, et al (2016) examined the impact of both the exchange rate volatility and 

oil price volatility on stock market volatility in Nigeria. They employed EGARCH 

estimation techniques to ascertain if either the volatility in exchange rate, oil price 

volatility or both exerts on stock market volatility in Nigeria. Their result exposed that 

share price volatility is induced by both the exchange rate volatility and oil price 

volatility and it was recommended that policymakers should pursue policies that tend 

to stabilize the exchange rate regime on the one hand, and guarantee the net oil exporting 

position for the economy, that market practitioners should formulate portfolio strategies 

in such a way that volatility in both exchange rates and oil price will be factored in time 

when investment decisions are being made. 

Hasan and Ratti (2012) examined the effect of oil price return and oil return 

volatility on the return and volatility of the sectors of Australian stock market 

respectively and studies the risk-return trade off of these sectors. Using daily data 

indices for 10 Global Industry Classification Standard (GICS) sectors in Australian 

stock market and oil price from 31 March 2000 to 31 December 2010. They employed 

the GARCH-in-mean (GARCH-M) methodology and found that for the overall market 

index, an increase in oil price return significantly reduces return, and an increase in oil 

price return volatility significantly reduces volatility. Specifically, for eight out of ten 

sectors (significantly so for six sectors) oil price return and stock price return move in 

opposite directions, but for the energy and materials sectors increased oil price return 

increases sector returns.  
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In the same vein, Adeniji (2015) investigated the relationship between stock market 

prices volatility and macroeconomic variables’ volatility in Nigeria using monthly time 

series data for the period of January 1990 – December 2014. He employed bi-variate 

and multivariate VAR Granger causality tests and GARCH (1,1) model. The findings 

revealed that, only volatility in interest rate and exchange rate Granger -cause stock 

market prices volatility and the conclusion was that, the supremacy of non-institutional 

investors and the existence of information asymmetry problem among investors which 

could account for the weak relationship between stock market prices volatility and 

macroeconomic variables’ volatility in developing countries like Nigeria. In furtherance 

to this, Ekong and Effiong (2015) investigated the effects of demand and supply shocks 

in the crude oil-market on Nigeria’s macroeconomy for the period 1986 - 2011. They 

employed a structural vector autoregressive (SVAR) model, while oil price shocks were 

disentangled into three components: oil supply shocks, aggregate demand shocks and 

oil-specific demand shocks. The result from the impulse response revealed that, the 

macroeconomic aggregates are associated with different response pattern to each type 

of oil price shocks. However, their relative importance shows marginal effects.   

Also for Nigerian economy, Effiong (2014) provided the first study which 

examined the impact of the origin of oil price shocks on Nigeria's stock market for the 

period 1995:1–2011:12. He decomposed oil price shocks into oil supply shocks, 

aggregate demand shocks and oil-specific demand shocks and employed a structural 

vector auto-regression model, impulse response and variance decomposition. The result 

from the impulse response results revealed that, stock market's response to oil supply 

shocks is insignificantly negative but significantly positive to aggregate demand and 

oil-specific demand shocks and the collective effects of the oil price shocks account for 

about 47 per cent of the variation in stock prices in the long term. His results advised 

that the source of oil price shocks is essential for understanding the volatility in Nigeria's 

stock market. 

Again, Degiannakis et al (2014) investigated the effects of oil price shocks on stock 

market volatility in Europe by concentrating on three measures of volatility, i.e. the 

conditional, the realized and the implied volatility and considering the sources of oil 

price shocks. Using Structural VAR model, their result revealed that supply-side shocks 

and oil specific demand shocks does not have impact on stock market volatility, where 

oil price changes due to aggregate demand shocks have a negative relationship and 

impact on stock market volatility. Precisely, the aggregate demand oil price shocks have 

a significant explanatory power on both current- and forward looking volatilities and 

lastly, a robustness exercise using short- and long-run volatility models supports the 

findings. 

III. Materials and Methods 

3.1 Nature and Sources of Data 

This study relies on quarterly data for the period of 1986 to 2016. The data were 

obtained mainly from the Central Bank of Nigeria (CBN) statistical bulletin, Nigerian 
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Energy Commission (NEC) database, Nigerian National Petroleum Corporation 

(NNPC) database, OPEC Annual Data Statistical Bulletin, IMF International Financial 

Statistics database and specifically, data on all share index was sourced from the 

Nigerian stock exchange (NSE) database.  

3.2 Model Specification   

This study seeks to examine the impact of oil price shocks on stock market prices 

volatility in Nigeria. Hence, in line with Effiong (2014) and the objective of this study, 

which is to decompose oil price shock into oil supply shocks, oil demand shocks and 

oil-specific demand shocks, the econometrics model is presented as thus: 

𝐴𝑆𝐼𝑡 = 𝑓(𝑂𝑆𝑆𝑡 , 𝑂𝐷𝑆𝑡  & 𝑂𝑆𝐷𝑆𝑡) … … … … … … … … … … … … … … … … … … … … (3.1)  

Where; ASI is All Share Index used as a proxy for stock market prices, OSS is oil 

supply shocks, ODS is oil demand shocks and OSDS is oil specific demand shocks. 

Also, given the nature of this work which necessitates the use of variable in volatility, 

they are transformed accordingly based on the assertion of Engle (2002) who suggested 

that the residual of autoregressive process is liable to reveal volatility more than any 

other method. GARCH variance series (VASI) will be generated and will serve as the 

pure volatility (with neither exogenous nor endogenous) of ASI.  

𝑉𝐴𝑆𝐼𝑡 = 𝑓(𝑂𝑆𝑆𝑡, 𝑂𝐷𝑆𝑡 & 𝑂𝑆𝐷𝑆𝑡) … … … … … … … … … … … … … … (3.2) 

Where; VASI is Volatility of All Share Index used as a proxy for stock market prices 

volatility,  

3.3 Estimation Techniques  

Most researches in this area have been analyzed using linear models which 

presupposes that changes in a particular variable (independent) will lead to a 

corresponding change in another variable (dependent). However, a peep into reality will 

convince us on the practicality of that assumption. It then means that, most relationships 

in economics produce a nonlinear result in which a unit change in one variable 

(independent) will not bring about the same change in the other variable (dependent). 

Therefore, a nonlinear autoregressive distributed lags (NARDL) model is adopted for 

this study.  

Non-linear ARDL model in recent times was advanced by Shin, Yu, and 

Greenwood-Nimmo (2014). The method employs positive and negative partial sum 

decompositions for discovering the asymmetric effects both in the long and the short-

term. Unlike the classical cointegration models, NARDL models produce better result 

when the long run relationship is sort for in variables with small sample size (Romilly, 

Song & Liu 2001), it can be applied to variables that are stationary at level [I(0)] or at 

first difference [I(1)] except for variables that is stationary at second difference (I(2)). 

Specifically, asymmetric NARDL framework of Shin et al (2013) is appropriate for this 

study because of its ability to reveal the short- and long-run asymmetries and still spot 
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concealed cointegration. This will allow variation in the effect of a positive and negative 

oil price shocks in the short-run and long-run.  

In line with our model, the general form of the asymmetric ARDL model is presented 

as thus:  

VASIt =  γ0 +  γ1OSSt
+ +  γ2OSSt

− +  γ3ODSt
+ + γ4ODSt

− +  γ5OSDSt
+ +  γ6OSDSt

−

+ μt … … … … … … … … … … … … … … … … … … … . . . . (3.3) 

Where, 𝑉𝐴𝑆𝐼 is the volatility of stock prices used as the dependent variable, 𝑂𝑆𝑆 is the 

oil supply shocks used as a first independent variable, 𝑂𝐷𝑆 is the oil demand shocks 

used as the second independent variable, 𝑂𝐷𝑆  is the oil specific demand shocks used 

as the third independent variable and  𝛾 = (𝛾0, 𝛾1, 𝛾2, 𝛾3, 𝛾4, 𝛾5 & 𝛾6) is a vector of long 

term parameters to be estimated.  

From the oil supply shocks in equation 3.3, 𝑂𝑆𝑆𝑡
+ 𝑎𝑛𝑑 𝑂𝑆𝑆𝑡

− create, correspondingly, 

the partial sums of positive and negative changes in oil supply shocks. These can be 

estimated as thus;  

𝑂𝑆𝑆𝑡
+ =  ∑ ∆𝑂𝑆𝑆𝑡

+ = ∑ max(∆𝑂𝑆𝑆𝑖 , 0) … … … … … … … … … … … … … … … … … … … … (3.4)

𝑡

𝑖=1

𝑡

𝑖=1

 

and; 

𝑂𝑆𝑆𝑡
− =  ∑ ∆𝑂𝑆𝑆𝑡

− =  ∑ min (∆𝑂𝑆𝑆𝑖 , 0) … … … … … … … … … … … … … … … … … … … … (3.5)

𝑡

𝑖=1

𝑡

𝑖=1

 

Also, from the oil demand shocks in equation 3.3, 𝑂𝐷𝑆𝑡
+ 𝑎𝑛𝑑 𝑂𝐷𝑆𝑡

− create, 

correspondingly, the partial sums of positive and negative changes in oil demand 

shocks. These can be estimated as thus;  

𝑂𝐷𝑆𝑡
+ =  ∑ ∆𝑂𝐷𝑆𝑡

+ =  ∑ max(∆𝑂𝐷𝑆𝑖 , 0) … … … … … … … … … … … … … … … … … … … … (3.6)

𝑡

𝑖=1

𝑡

𝑖=1

 

and; 

𝑂𝐷𝑆𝑡
− =  ∑ ∆𝑂𝐷𝑆𝑡

− =  ∑ min (∆𝑂𝐷𝑆𝑖 , 0) … … … … … … … … … … … … … … … … … … … … (3.7)

𝑡

𝑖=1

𝑡

𝑖=1

 

Lastly, from the oil specific demand shocks in equation 3.3, 𝑂𝑆𝐷𝑆𝑡
+ 𝑎𝑛𝑑 𝑂𝑆𝐷𝑆𝑡

− create, 

correspondingly, the partial sums of positive and negative changes in oil specific 

demand shocks. These can be estimated as thus;  

𝑂𝑆𝐷𝑆𝑡
+ =  ∑ ∆𝑂𝑆𝐷𝑆𝑡

+ =  ∑ max(∆𝑂𝑆𝐷𝑆𝑖 , 0) … … … … … … … … … … … … … … … … … … (3.8)

𝑡

𝑖=1

𝑡

𝑖=1

 

and; 
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𝑂𝑆𝐷𝑆𝑡
− =  ∑ ∆𝑂𝑆𝐷𝑆𝑡

− =  ∑ min (∆𝑂𝑆𝐷𝑆𝑖, 0) … … … … … … … … … … … … … … … … … … (3.9)

𝑡

𝑖=1

𝑡

𝑖=1

 

Equation (3.3) depicts the long-term relation between volatility of stock prices and 

the oil supply shocks, oil demand shocks as well as oil specific demand shocks. The 

long-term relation between volatility of stock prices and the positive changes in oil 

supply shocks is 𝛾1 which is expected to be positive. For the meantime, 𝛾2 capture the 

long-term relation between volatility of stock prices and the negative changes in oil 

supply shocks. Since they are projected to move in the same direction with 𝛾2, 𝛾2  is 

expected to be positive. Similarly, 𝛾3 and 𝛾4  capture the long-term relation between 

volatility of stock prices and positive and negative changes in oil demand shocks 

respectively and they are expected to be positive. In the same way, 𝛾5 and 𝛾6  capture 

the long-term relation between volatility of stock prices and positive and negative 

changes in oil specific demand shocks respectively and they are expected to be positive.  

The Equation (3.3) can be incorporated in an ARDL form as thus: 

∆𝑉𝐴𝑆𝐼𝑡

=  𝛾 +  𝛾0𝑉𝐴𝑆𝐼𝑡 + 𝛾1𝑂𝑆𝑆𝑡−1
+ + 𝛾2𝑂𝑆𝑆𝑡−1

− +  𝛾3𝑂𝐷𝑆𝑡−1
+ +  𝛾4𝑂𝐷𝑆𝑡−1

− +  𝛾5𝑂𝑆𝐷𝑆𝑡−1 
+

+  𝛾6𝑂𝑆𝐷𝑆𝑡−1
− +  ∑ 𝛼𝑉𝐴𝑆𝐼𝑡−1

𝑎

𝑖−1

+ ∑(𝛽𝑖
+∆𝑂𝑆𝑆𝑡−1

+ + 𝛽𝑖
−∆𝑂𝑆𝑆𝑡−1

− )

𝑏

𝑖=0

+  ∑(𝛿𝑖
+∆𝑂𝐷𝑆𝑡−1

+ +  𝛿𝑖
−∆𝑂𝐷𝑆𝑡−1

− )

𝑐

𝑖=0

+  ∑(𝜋𝑖
+∆𝑂𝑆𝐷𝑆𝑡−1

+ +  𝜋𝑖
−∆𝑂𝑆𝐷𝑆𝑡−1

− )

𝑑

𝑖=0

+ 𝜀𝑡 . … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … (3.10) 

Where, all variables are as previously defined a, b, c and d are lag orders and 𝛾1 =

 
−𝛾1

𝛾0
, 𝛾2 =  

−𝛾2

𝛾0
  the above-mentioned are the long-run impacts of oil supply shocks 

increase and oil supply shocks reduction on the volatility of stock prices respectively. 

Also, 𝛾3 =  
−𝛾3

𝛾0
, 𝛾4 =  

−𝛾4

𝛾0
 are the long-run impacts of oil demand shocks increase and 

oil demand shocks decrease on the volatility of stock prices respectively and 𝛾5 =

 
−𝛾5

𝛾0
, 𝛾6 =  

−𝛾6

𝛾0
 are the long-run impacts of oil specific demand shocks increase and oil 

specific demand shocks decrease on the volatility of stock prices respectively. 

∑ 𝛽𝑖
+𝑏

𝑖=1  measures the short-run impacts of the increase in the oil supply shocks, while  

∑ 𝛽𝑖
−𝑏

𝑖=1  measures the short-run impacts of the decrease in the oil supply shocks. Also, 

∑ 𝛿𝑖
+𝑐

𝑖=1  measures the short-run impacts of the increase in the oil demand shocks and 

∑ 𝛿𝑖
−𝑐

𝑖=1  measures the short-run impacts of the decrease in the oil demand shocks. 

Lastly, ∑ 𝜋𝑖
+𝑑

𝑖=1  measures the short-run impacts of the increase in the oil specific 

demand shocks and ∑ 𝜋𝑖
−𝑑

𝑖=1  measures the short-run impacts of the decrease in the oil 

specific demand shocks. Therefore, as provided above, both the asymmetric long run 

relation and the asymmetric short-run influences of oil price shocks on the volatility of 

stock prices are captured. 
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The procedure for empirical analysis of a nonlinear ARDL model involves the 

following steps; First, the stationarity properties of the variables need to be examined 

to ascertain their order of integration. Worthy of note as discussed earlier is the ability 

of the nonlinear model to work with variables that are stationary at level (I(0) and those 

that are stationary at first difference (I(1). However, the method forbid the use of 

variables stationary at second difference (I(2). Ibrahim (2015) reiterate on the 

consequence of this that, the computed F-statistics used in testing cointegration will be 

unacceptable and therefore makes the estimated result insignificant. Hence, for the 

purpose of this study, ADF and PP unit root tests are applied in detecting the variables’ 

orders of integration.  

Second, following the above and with the assurance of the absence of I(2) variable, 

we estimate equation (3.10) using the standard OLS method for our estimation and rely 

on general-to-specific approach for arriving at the final specification of the nonlinear 

model as previously used by Katrakilidis and Trachanas (2012) and Ibrahim (2015) after 

the asymmetric variables have been disentangled into their positive and negative form. 

Note that, this process involves continuous extraction and deleting of insignificant lag 

until a parsimonious result is reached.     

Third, we conduct a test for a long run relationship among the variables using the 

ARDL bound test approach advanced by Pesaran, Shin, and Smith (2001) and extended 

recently by Shin, et al. (2014) using a null hypothesis that  𝛾0 =  𝛾1 =  𝛾2 =  𝛾3 =  𝛾4 =
 𝛾5 =  𝛾6 = 0 sing the Wald F-test.  

Fourth, after ascertaining the existence of long run relationship among the variable, 

we then examine long-run and short-run asymmetries with respect to the relationship 

between volatility of stock prices and oil price shocks in its various forms.  

Lastly, following the above, the asymmetric cumulative dynamic multiplier 

impacts of 1% increase and 1% decrease in each of the explanatory variables on the 

dependent variable can be estimated as follows;  

The asymmetric cumulative multiplier of 1% increase and 1% decrease in oil 

supply shocks respectively is calculated as;  

 𝑀𝑘
+(𝑂𝑆𝑆) =  ∑

𝜕𝑉𝐴𝑆𝐼𝑡+𝑖

𝜕𝑂𝑆𝑆𝑡−1
,𝑘

𝑖=0  𝑘 =

0, 1, 2, 3, …    ……………………………………………………..…. (3.11) 

 𝑀𝑘
−(𝑂𝑆𝑆) =  ∑

𝜕𝑉𝐴𝑆𝐼𝑡+𝑖

𝜕𝑂𝑆𝑆𝑡−1

,

𝑘

𝑖=0

 𝑘 = 0, 1, 2, 3, … 

……………………………………………………………………..…. (3.12) 

Also, the asymmetric cumulative multiplier of 1% increase and 1% decrease in oil 

demand shocks respectively is calculated as;  

 𝑀𝑘
+(𝑂𝐷𝑆) =  ∑

𝜕𝑉𝐴𝑆𝐼𝑡+𝑖

𝜕𝑂𝐷𝑆𝑡−1
,

𝑘

𝑖=0

 𝑘 = 0, 1, 2, 3, … 
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…………………………………………………………………………………………..…. (3.13)  

 𝑀𝑘
−(𝑂𝐷𝑆) =  ∑

𝜕𝑉𝐴𝑆𝐼𝑡+𝑖

𝜕𝑂𝐷𝑆𝑡−1
,𝑘

𝑖=0  𝑘 =

0, 1, 2, 3, ………………………………………………………………..…. (3.14) 

Lastly, the asymmetric cumulative multiplier of 1% increase and 1% decrease in oil 

specific demand shocks respectively is calculated as; 

 𝑀𝑘
+(𝑂𝑆𝐷𝑆) =  ∑

𝜕𝑉𝐴𝑆𝐼𝑡+𝑖

𝜕𝑂𝑆𝐷𝑆𝑡−1
,𝑘

𝑖=0  𝑘 = 0, 1, 2, 3, ……………… ………………..…. (3.15)  

 𝑀𝑘
−(𝑂𝑆𝐷𝑆) =  ∑

𝜕𝑉𝐴𝑆𝐼𝑡+𝑖

𝜕𝑂𝑆𝐷𝑆𝑡−1
,𝑘

𝑖=0  𝑘 =

0, 1, 2, 3, ……………………………………………………………………..….. (3.16) 

Hence, for equation (3.11) to (3.16), 𝑘 →  ∞,  𝑀𝑘
+(𝑂𝑆𝑆)  →  𝛼1,  𝑀𝑘

−(𝑂𝑆𝑆)  →
 𝛼2, 𝑎𝑛𝑑  𝑀𝑘

+(𝑂𝐷𝑆)  →  𝛼3,  𝑀𝑘
−(𝑂𝐷𝑆)  →  𝛼4 𝑎𝑛𝑑  𝑀𝑘

+(𝑂𝑆𝐷𝑆)  →
 𝛼5,  𝑀𝑘

−(𝑂𝑆𝐷𝑆)  →  𝛼6 (see Ibrahim, (2015) & Dhaoui and Bacha (2017)). 

IV. Result and Discussion 

4.1 Unit Root Test 

 The stationarity properties of the variables is tested and the result as presented in 

table 1 which depicts a mix of I(0) and I(1). The unit root properties of the variables 

which is binding for the application of NARDL model as none of the variables is I(2). 

Hence, we can proceed by estimating the long and short-term with the Non-linear 

Autoregressive Distributed Lag (NARDL) Model.  

Table 1: Unit Root Test Result 

 Level 1st Difference 

Variables ADF Test  PP Test   Remark ADF Test  PP Test   Remark 

LASI -2.898502 -2.886815 I(0) - - - 

LOSS -4.302483 -7.383076 I(0) - - - 

LODS -2.073823 -2.054006  -6.175116 -7.261379 I(1) 

LOSDS -4.585637 -4.636471 I(0) - - - 

Critical 

Value: 

1% 

5% 

10% 

 

-3.484198 

-2.885051 

-2.579386 

 

-3.484198 

-2.885051 

-2.579386 

  

-3.484198 

-2.885051 

-2.579386 

 

-3.484198 

-2.885051 

-2.579386 

 

Source: Authors’ Computation from E-Views 10, 2018. 

Table 2: Bounds test for Non-Linear Cointegration 

F-statistics 95% lower 

bound  

95% upper 

bound 

Conclusion 

11.30456 3.23 4.35 Cointegrated 

Source: Authors’ Computation from E-Views 10, 2018. 
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Table 3: Nonlinear ARDL estimation results 

    Variable Coefficient t-Statistic Prob.*   

Long run Coefficient 

Constant -59.49174 -0.024542 0.9805 

VLASI(-1) -0.861428* -6.210759 0.0000 

LOSSPOS(-1) 25.84161** 2.488622 0.0145 

LOSSNEG(-1) -8.139762 -0.582827 0.5613 

LODSPOS(-1) 12.97557* 2.799380 0.0060 

LODSNEG(-1) -3.298742* -2.686529 0.0085 

LOSDSPOS(-1) 3.297754* 2.716663 0.0053 

LOSDSNEG(-1) -1.255885** -2.097783 0.0223 

Short run Coefficient 

DVLASI(-3) 0.381447* 4.024398 0.0001 

DLODSNEG(-2) 2.585908** 2.476741 0.0150 

DLOSDSNEG(-1) 2.525488** 2.212680 0.0282 

DLOSSNEG(-1) 4.064301 1.178395 0.2415 

DLOSDSNEG -1.423469* -2.669685 0.0082 

DLODSNEG -2.363566** -2.490936 0.0392 

DLOSDSPOS(-1) 8.044267* 4.281638 0.0030 

DLOSSNEG(-3) -12.67856* -3.714650 0.0065 

DLOSSPOS(-2) 6.134522* 2.962003 0.0084 

DLODSNEG(-1) 5.645366** 2.000730 0.0494 

DVLASI(-2) 0.165829* 2.464150 0.0004 

DVLASI(-1) 0.162557* 2.241171 0.0075 

DLODSPOS(-2) 3.535515* 2.685478 0.0047 

Diagnostic tests 

R-squared 0.821306 

Adjusted R-squared 0.723614 

S.E. of regression 2893.373 

F-statistic 53.36187 

Prob(F-statistic) 0.000055 

Durbin-Watson stat 2.000684 
A. Serial Correlation                                                    Х2

 auto         = 6.753245 (0.3452) 
B. Functional Form (Ramsey Reset)                           Х2

 RESET      = 0.183533 (0.8234) 

C. Normality                                                                 Х2
 Norm        = 1.35482 (0.34452) 

D. Heteroscedasticity                                                   Х2
 Het          = 0.36284 (0.75364) 

Source: Authors’ computation from E-view 10, 2018. 

Note: ** and * indicate significance at 1% and 5% level of significances. A is Breusch-Godfrey Serial Correlation LM 

Test, B is Ramsey’s RESET test, C is Normality Test, D is Heteroscedasticity test.  
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From the result presented in Table 2, we can conclude that, there is long run 

relationship between volatility of stock prices, oil supply shocks, oil demand shocks and 

oil specific demand shocks given the value of F-statistics (11.30456) at 5% level of 

significance that is greater than the critical upper bound value of 4.35. Hence, with this 

result, we assess the volatility of stock prices and its relation to positive and negative 

variation in oil supply shocks, oil demand shocks and oil specific demand shocks both 

in short and long run.  

Table 3 presents the long run and short run estimated results of the responses of 

volatility of stock prices to oil supply shocks (positive and negative), oil demand shocks 

(positive and negative) and oil specific demand shocks (positive and negative) as well 

as the diagnostic test result of equation 3.10 estimated using the general-to-specific 

approach for arriving at the final specification of the nonlinear model as previously used 

by Katrakilidis and Trachanas (2012) and Ibrahim (2015). However, the reliability of 

the model depend on the performance of the diagnostic tests as presented in the later 

part of the table. Therefore, the outcome of the diagnostic tests such Breusch-Godfrey 

Serial Correlation LM Test, Ramsey’s RESET test, Normality Test and 

Heteroscedasticity test revealed that, the model passed all the diagnostic tests as there 

is no evidence of serial correlation and heteroscedasticity. While the RESET test implies 

the correctly specified NARDL model and the skewness and kurtosis of residuals based 

on normality test shows that the residuals are normally distributed.  

The stability of the regression coefficients is tested using the cumulative sum 

(CUSUM) of the recursive residual test for structural stability. Plots of the CUSUM 

shows that the regression equation seems stable given that the CUSUM test statistic 

does not go beyond the bounds of the 5% level of significance as presented in figure 1.  

Figure 1: Cusum at the 5% significance level. 
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The long run coefficient result revealed that volatility of stock prices responded 

positively to positive shocks of oil supply and it is significant at 5% significant level. 
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This implies that increase in oil supply as a result of discovery of new oil well enhanced 

extraction processes or a likely drop in OPEC’s control over oil supply will result to 

reduction in the volatility of stock prices, while negative oil supply shocks have a 

negative relationship with volatility of stock prices in the long run. In the same vein, 

positive shocks of oil demand and oil specific demand poses a positive impact on the 

volatility of stock market in the long run. An increase in economic activities and well 

as increased demand for precautionary demand for oil due to uncertainties will increase 

the volatility of stock prices. This is in line with the findings of (Kilian 2009; Kilian and 

Park 2009; Effiong 2014). On the other hand, in the short run all the explanatory 

variables have positive impact on the volatility of stock prices except negative shocks 

of oil supply at lag three, negative shocks of oil specific demand and negative shocks of 

oil demand. The coefficient of determination (R2) shows that 82% of the variations in 

the volatility of stock prices (VASI) is explained by the explanatory variables which is 

above 50% and even after taking into consideration the degree of freedom, the adjusted 

coefficient of determination (adjusted R2) still shows that, 72% variation in volatility of 

stock prices (VASI) is explained by the explanatory variables. The F-statistic 53.36187 

(0.000055) confirmed the fitness of the coefficient of determination and shows an 

overall significant level of the explanatory variables jointly in explaining volatility of 

stock prices (VASI). 

Table 4. Wald statistic Test Result for the long-run and Short-run Asymmetry 

tests 

 Long-run Asymmetry  Short-run Asymmetry 

Variable Wald Value Wald Prob. 

Value 

Wald Value Wald Prob. 

Value 

LOSS 0.4237 0.0010 0.3991 0.0011 

LODS 0.1482 0.0000 0.0841 0.0000 

LOSDS 0.6228 0.0015 0.5314 0.0004 

Source: Authors’ computation from E-view 10, 2018. Note: Null hypothesis: there is no asymmetry 

&Alternative: there is asymmetry 

From table 4, the Wald test results for the long run and short run asymmetry 

revealed that the null hypothesis of no asymmetry can be rejected and the alternative 

hypothesis of presence of asymmetry can be accepted. This is a pointer to the fact that, 

the positive and negative impact of the explanatory variables in the short-run and long-

run are not equal.   

5.0 Conclusion  

This study examined the impact of oil price shocks on stock market prices volatility 

in Nigeria using non-linear cointegration approach labelled as Non-linear 

Autoregressive Distributed Lag (NARDL) which represents one of the major important 

contribution to the literature on the subject matter. The study was carried out using a 

quarterly data for the period of 1986 to 2016. The oil price shocks impact was 
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disentangled or decomposed into oil supply shocks, oil demand shocks and oil specific 

demand shocks and the results from the empirical analysis revealed that, there is long 

run relationship among the variables and positive oil price shocks in its various forms 

which exert positive and significant impact on the volatility of stock prices in both long 

run and short run except for oil supply shock that have negative impact in the long run, 

while negative oil price shocks exert negative impact on the volatility of stock prices in 

both short and long run. However, the asymmetric result using Wald test shows that, the 

positive impact of these shocks on volatility of stock prices differs in both short run and 

long run. Therefore, the findings from the study affirmed the presence of nonlinear 

relationship between oil price shocks and stock prices volatility in Nigeria which is an 

indication that positive and negative oil price shocks affect stock prices volatility 

differently and this must be taking into consideration when formulating policy. 
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