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Abstract: This study explores the asymmetric impact of oil supply and demand shocks on the sectoral
stock market returns of Pakistan. For this purpose, the study uses the non-linear autoregressive
distributed lag (ARDL) approach based on monthly time series data for four sectors in the Pakistan
Stock Exchange over the period 2005–2018. First, the findings of the unit root tests identified that
all data series are stationary at first difference. Second, the F-bound test explored that oil supply
and demand shocks have a cointegration relationship with sectoral stock market returns. Third, the
study explored the asymmetric impact of oil supply shocks (OSS) and oil-specific demand shocks
(OSDS) on sectoral returns of commercial banking and the symmetric impact of oil demand shocks
(ODS) on sectoral returns of commercial banking. In addition, the asymmetric impact of oil supply
shocks (OSS) and oil demand shocks (ODS) on sectoral returns of the power generation, chemical and
fertilizer sectors was found. Moreover, the symmetric impact of oil-specific demand shocks (OSDS)
on sectoral returns of the power generation, chemical and fertilizer sectors was explored. The study
suggests important policy implications for policymakers and investors.

Keywords: oil price shocks; sectoral returns; Pakistan stock market; NARDL model; Pakistan

1. Introduction

It is generally contended that the stock market is a barometer of any country’s eco-
nomic condition. The economic performance of any country scales up the behavior of that
country’s stock market. Most importantly the smooth performance of the stock market is
an essential element for developed and emerging economies (Jebran et al. 2017). Moreover,
oil is considered as one of the biggest economic drivers and most of the economies heavily
depend on oil for its day-to-day operations, transportation and other economic activities. It
is a pressing reality of today’s world that oil is the backbone of the world’s industrialization
and is used to produce output. Therefore, the understanding of links of oil price shocks
with that of the stock market is more critical because any variation in oil price can bring
uncertainty in economic instability and the economic sector for both oil-importing and
exporting nations (Al-hajj et al. 2018). Unluckily, Pakistan’s domestic production is 15%
less than its total consumption. Therefore, oil price fluctuation, both negative and positive,
affects the stock performance of Pakistan (Jebran et al. 2017).

Being a developing economy, oil is one of the major elements of Pakistan’s import
(Siddiqui 2004). Therefore, the economy is depending heavily on oil and is used as input in
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industrial, transport and power generation. Since many of the developing nations depend
heavily on the import of oil, any change in the price of oil will cause many structural and
policy shocks in the economy. Specifically, the return of stocks in developing economies
has more fluctuations and the change in oil prices makes them more fluctuating. There is a
fact that the changes in oil prices have the potential to affect the real economy, showing
that they may also have repercussions on the financial markets, and there is an interaction
that exists between the performance of the stock exchange and that of oil prices. Usually,
the given interaction of oil prices and stock returns depends on the dependency level of
the affected economy on oil, and this is shown as the changes occurring in the economic
parameters (Syzdykova 2018).

The dynamic impact of oil price shocks and their volatility on every individual sector
as well as the total stock market has attracted global concerns and is widely reported in
recent literature (Caporale et al. 2015). The time span between 1996 and 2009 is the so-called
stable period and soon after this period, the oil prices have shown fluctuations. Between
2007 and 2009, the oil price was $60 and $145 and then abruptly fell and now stands at $30.
There were many factors that exist in the system and were responsible for the minimization
of oil price. For Example, the Middle Eastern countries produced oil in an excess amount
and the supply of crude oil was rapidly increased due to shale gas. Moreover, the countries
like Iraq and Libya kept the production of oil beyond the limit regardless of their political
situation, which was not reliable. On the other hand, some political and economic reasons
existed that forced Saudi Arabia to not reduce the production of crude oil. Some countries
such as China observed that their growth rate improved while Japan was in recession,
and European countries such as Germany saw that their economic growth was declining,
these being the main reasons that are considered responsible for the reduction in oil prices.
Along with the movements in the supply and demand of oil price, the whole world has
also opened up to the position of environmental friendliness and efficient lifestyle because
crude oil has been substituted with biofuel (Atiq et al. 2018).

Change in oil price lets the economy suffer the heat of the cost of production that
confines the corporation and business sector to earning lesser profit margins, reduces the
consumer demand because of higher inflation as an effect of the increase in oil prices (Ansar
and Asghar 2013). Whereas the oil price shocks amend the uncertainty of investment, create
demand for a higher rate of returns from investors and the business sector, which leads to
constraints in the level of investment in the already suffering stock market and inhibits the
level of investment in financial and real asset sectors. This leads to a plummet in the share
prices in the stock market due to nosediving profits and higher discount rates (Arshad and
Bashir 2015; Meyer and Meyer 2019). Despite these facts, evidence proposes that the origin
of the oil price shocks triggers different responses from the stock market and most of the
literature does not consider them when examining the effect. Hence, through this study,
we will try to capture the impact of oil price shock on stock market volatility in Pakistan.
Developing nations highly rely on oil imports; as a result, they are encountered by socio
and macro-economic problems. Pakistan has been facing these problems for decades due
to this dependency on oil and other energy sources. This increase in oil price will further
enhance the cost of production, which decreases the profit margins of corporations, reduces
consumer demand because of the increase in inflation as an effect of the increase in oil
prices. Whereas oil price shocks amend the uncertainty for investment create a demand for
higher rate of returns by investors which will lead to constraining the level of investment
at stock market and inhibiting the level of investment in financial and real assets. This
will lead to plummet the share prices in market due to nosedive in profits and higher
discount rates.

In the past, several studies have been carried out to examine the impact of oil price
shocks on sectoral returns, using different methodologies. Hadhri (2021) explored the
asymmetric dynamic relationship between the oil price and Islamic stock prices over the
period May 2002 to February 2018 based on a non-linear autoregressive distributed lag
(ARDL) model and using global and domestic oil prices. The study found that negative oil
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price shocks positively and significantly affect stock prices. Hassan et al. (2019) investigated
the dynamic conditional correlation and the volatility correlation between Islamic indices
and oil for BRIC countries. They found that correlations between these assets increased
during the global financial crisis. Hassan et al. (2020) employed the GARCH threshold
(TGARCH) and the generalized forecast error variance decomposition approach. They
explored that the total volatility spillover is mainly driven by a long-term component. Lin
and Su (2020) explored the correlation between oil market uncertainty and Islamic stock
markets. The study applied the quantile-on-quantile (QQ) approach and found negative
links between OVX and Islamic stocks. Similar studies were also conducted by Mishra et al.
(2019); Narayan et al. (2019); Narayan and Sharma (2015).

Keeping in view the above discussion, the contribution of this study is threefold: first,
this study will identify the causes of the change in the global oil price, that is, supply or
demand shocks, most of the previous studies explored the impact of oil prices on sectoral
returns, considering aggregated financial markets. In contrast to the previous studies, this
study explored the impact of supply and demand shocks on sectoral returns, considering
disaggregated financial markets including commercial banking, power generation, chemical
and fertilizers sectors. Second, most previous studies examined the symmetric impact of
oil price shocks on stock market returns; this study explores the asymmetric impact of oil
supply and demand shocks on sectoral returns. Third, this study will prescribe some policy
measures to address the issues of oil supply and demand shocks on sectoral returns in
Pakistan.

The rest of the paper is structured as follows. Section 2 elaborates the methodologies
used in this study. Section 3 discusses the empirical findings of the stationarity tests, the
cointegration test and the results of the non-linear autoregressive distributed lag (ARDL)
model. Finally, conclusions and policy implications are presented in Section 4.

2. Data and Methodology

This study investigates the asymmetric impact of oil price shocks on stock market
sectoral returns using a monthly dataset of stock prices, real oil prices, real economic
activities index and crude oil production over the period 2005–2018. The series of stock
prices is based on the Pakistan stock exchange 100 index (PSX-100), while crude oil produc-
tion and real oil prices series were obtained from US Energy Information Administration
(EIA). Furthermore, this study utilized the real economic activities index obtained from the
homepage of Kilian (2009). Detailed discussions of the data series are given in Table 1.

Table 1. Description of the data series.

Variables Description

SR Represents stock returns measured based on stock market closing prices.

OSDS Represents oil specific demand shocks; real crude oil prices (measured in
US$ per barrel) were taken as proxy for oil specific demand shocks.

ODS Represents oil demand shocks; real economic activities index was taken as
a proxy for global oil demand shocks.

OSS Represents oil supply shocks; global oil production (measured in thousand
barrels) was taken as a proxy for global oil supply shocks.

Source: PSX-100 and EIA.

First, this study uses a stock valuation transmission mechanism. This channel refers
to how the change in oil price affects the performance of sectoral stock market returns.
There is a direct influence of oil prices on the sectoral stock market. Consider the following
equation (Khan et al. 2020):

Ri,t = log(Pi,t/Pi, t−1) (1)
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where the stock price of the sector is denoted by (Pi,t) in the time interval of “t”. Like-
wise, the discounted future cash flow of a given stock is reflected by current stock prices
advocated by economic theory (Huang 1995). This can be shown as under:

Pi,t =
N

∑
n=t+1

(
E(CFn)

(1 + E(r))n

)
(2)

where CFn denotes cash flow; n shows time and r specifies the discount rate. Equations (1)
and (2) illustrate that some factors impact the returns of that stock, which in turn leads to
modification in the expected cash flow and/or the discount rate that includes the price of
oil. Change in the oil price can also bring two kinds of change in the future cash flows of
the firm; this modification depends on whether the firm consumes oil or produce it (see
Oberndorfer 2009; Mohanty et al. 2011).

Second, this study explored the response of stock market sectoral returns to structural
oil price shocks using the following linear function:

LnSRt = f (LnOSSt, LnOSDSt, LnODSt) (3)

where SRt is the stock market sectoral returns, while OSSt, OSDSt, ODSt represent oil
supply shocks, oil specific demand shocks and oil demand shocks, respectively. The
following equations from (4)–(9) are the partial sums of positive and negative changes in
oil supply shocks, oil specific demand shocks and oil demand shocks:

LnOSS+ =
m

∑
k=1

LnOSS+
k =

m

∑
k=1

max(∆LnOSSk, 0) (4)

LnOSS− =
m

∑
K=1

∆LnOSS−
k =

m

∑
k=1

min(∆LnOSSk, 0) (5)

LnOSDS+ =
m

∑
k=1

∆LnOSDS+
k =

m

∑
k=1

max(∆LnOSDSk, 0) (6)

LnOSDS− =
m

∑
k=1

∆LnOSDS−
k =

m

∑
k=1

min(∆LnOSDSk, 0) (7)

LnODS+ =
m

∑
k=1

∆LnODS+
k =

m

∑
k=1

max(∆LnODSk, 0) (8)

LnODS− =
m

∑
k=1

∆LnODS−
k =

m

∑
k=1

min(∆LnODSk, 0) (9)

In the subsequent stage, we incorporate the positive and negative shocks in Equation (3).
Hence Equation (3) becomes:

LnSRt = f
(

LnOSS+
t , LnOSS−

t , LnOSDS+
t , LnOSDS−

t , LnODS+
t , LnODS−

t
)

(10)

Third, this study used unit root tests to examine the unit root problem of each data
series. Therefore, the Augmented Dickey–Fuller (Dickey and Fuller 1981) and Phillips–
Perron (Phillips and Perron 1988) tests were applied to explore the presence of a unit root
and verify the order of integration of each data series used in the study.

Fourth, the study applied the non-linear ARDL bound test approach to examine the
co-integration relation of oil supply shocks (OSS), oil specific demand shocks (OSDS) and
oil demand shocks with stock market sectoral returns. Furthermore, this study employed
the non-linear ARDL model developed by Shin et al. (2014) to explore the asymmetric
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impact of oil supply and demand shocks on sectoral returns both in the short run and long
run. This study considered the following econometric model:

LnSRt = ϕ0 + ϕ1
(

LnOSS+
t
)
+ ϕ2

(
LnOSS−

t
)
+ ϕ3

(
LnOSDS+

t
)
+ ϕ4

(
LnOSDS−

t
)

+ϕ5
(

LnODS+
t
)
+ ϕ6

(
LnODS−

t
)
+ µt

(11)

where ϕi represents long-run parameters. Nonlinear impact of oil price shocks has been
incorporated in the model by decomposing the structural oil price shocks into the partial
sum of positive changes in OSS+, OSDS+, and ODS+ and the partial sum of negative
changes in OSS−, OSDS−, and ODS−. Moreover, to explore the short run and long-run
asymmetric impact of oil supply and demand shocks on sectoral returns, the following
non-linear ARDL model was specified:

∆LnSRt = ϕ +
k
∑

i=1
ϕk∆LnSRt−i +

k
∑

i=0
∆LnOSS+

t−i +
k
∑

i=0
∆LnOSS−

t−i +
k
∑

i=0
∆LnOSDS+

t−i

+
k
∑

i=0
∆LnOSDS−

t−i +
k
∑

i=0
∆LnODS+

t−i +
k
∑

i=0
∆LnODS−

t−i + α1LnSRt−1

+ α2LnOSS+
t−1 + α3LnOSS−

t−1 + α4LnOSDS+
t−1 + α5LnOSDS−

t−1
+α6LnODS+

t−1 + α7LnODS−
t−1 + εt

(12)

Finally, the study employed different diagnostic tests to check the non-linear ARDL
model for autocorrelation, heteroskedasticity, normality issue of the residual and functional
form of the model. These tests include the Breusch–Godfrey Serial Correlation LM Test,
Breusch–Pagan Godfrey Heteroskedasticity Test, Jarque–Bera test for Normality Test and
Ramsey Reset test for functional form of the model. The parameters stability was confirmed
with the help of Cusum and Cusum of square tests.

3. Results and Discussion

This study explores the asymmetric impact of oil supply and demand shocks on
sectoral returns in Pakistan, using monthly data over the period 2005–2018. The first
section summarizes the descriptive statistics of the data series. Findings of the unit root
tests are given in section two. Results of the non-linear ARDL bound test to explore the
co-integration relation of oil supply and demand shocks with sectoral returns are given in
section three. Results of the non-linear ARDL model to examine the asymmetric impact of
oil supply and demand shocks on sectoral returns are explained in section four.

Descriptive statistics illustrate the basic features and characteristics of the data series.
Table 2 presents descriptive statistics of the data series used in this study. The table shows
that the average returns of commercial banking (SRCB), power generation (SRPG), chemical
(SRCM) and fertilizer (SRFR) sectors were 3.66, 3.43, 3.21 and 3.46 percent during the study
period, respectively. In addition, the crude oil production used as a proxy for oil supply
shocks (OSS) was 73,094 thousand barrels per day while the average real price of crude
oil used as a proxy for oil specific demand shocks (OSDS) was 74.85 US dollars per barrel,
and real economic activities index used as a proxy for oil demand shocks (ODS) was 14.71.
In addition, the maximum crude oil production was 77,972 thousand barrels per day in
December 2005, followed by real prices whose maximum price was US dollars 133.8 in
July 2008. The maximum return of commercial banking (SRCB) was 3.98 percent followed
by power generation (SRPG) and fertilizers (SRFR) sectors each 3.95 percent, and chemical
(SRCM) sector 3.56 percent.
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Table 2. Descriptive Statistics of the data series.

Variables SRCB SRPG SRCM SRFR OSS OSDS ODS

Mean 3.66 3.43 3.21 3.46 73,094 74.85 14.71
Median 3.69 3.33 3.21 3.63 73,706 74.44 16.59

Maximum 3.98 3.95 3.56 3.95 77,972 133.8 105.7
Minimum 3.19 2.85 2.74 2.60 66,606 30.32 −84.67

Standard Deviation 0.21 0.32 0.21 0.43 2.944 22.04 50.96

Source: Authors’ Computation.

The methodology of this study is fourfold: first, the study applied unit root tests
to investigate the unit root problem in each data series. The Augmented Dickey–Fuller
(Dickey and Fuller 1981) and Phillips–Perron (Phillips and Perron 1988) tests were applied
to investigate the presence of unit root and to check the order of integration of each data
series used in this study. The result of both the tests, that is, the ADF and PP tests, are
reported in Table 3. Findings of these tests show that all data series are stationary at the
first difference, that is, I(1).

Table 3. Findings of Unit Root Tests.

Level First Difference

Variable ADF PP ADF PP Conclusion

SRCB
−1.45 −1.572 −12.51 * −12.51 *

I(1)(0.84) (0.79) (<0.01) (<0.01)

SRPG
−1.450 −1.599 −13.75 * −13.60 *

I(1)(0.84) (0.80) (<0.01) (<0.01)

SRCM
−2.399 −2.799 −10.91 * −10.91 *

I(1)(0.37) (0.20) (<0.01) (<0.01)

SRFR
−1.622 −1.750 −8.817 * −13.33 *

I(1)(0.77) (0.72) (<0.01) (<0.01)

OSS
−2.315 −2.048 −10.40 * −11.59 *

I(1)(0.42) (0.56) (<0.01) (<0.01)

OSDS
−2.399 −2.799 −10.91 * −10.91 *

I(1)(0.37) (0.20) (<0.01) (<0.01)

ODS
−3.011 −2.85 −11.36 * −12.33 *

I(1)(0.13) (0.18) (<0.01) (<0.01)
Source: Authors’ Computation; * shows level of significant at 1%.

Second, the study employed the non-linear ARDL bound test to explore the cointe-
gration relationship of oil supply and demand shocks with sectoral returns. The results
of the non-linear ARDL bound test are given in Table 4. The non-linear bound test pro-
vides the critical values for the lower bound and the upper bound at different levels of
significance. The findings of the non-linear ARDL bound test show that, in the case of
commercial banking, the F-statistical value (4.06) is greater than the F-critical value (3.61)
for the upper bound at a significance level of 5% and concludes that oil supply and demand
shocks are co-integrated with sectoral returns of commercial banking. The F-statistical
value (3.43) in the case of power generation is greater than the F-critical value (3.28) for the
upper bound at a significance level of 5% and finds that oil supply and demand shocks
are also co-integrated with sectoral returns of power generation. Furthermore, in the case
of chemical and fertilizers sectors, the F-statistical value (15.99, 22.36) is greater than the
F-critical value (4.43) for the upper bound at a significance level of 1% and explores that
oil supply and demand shocks have co-integration with sectoral returns of chemical and
fertilizers sectors.
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Table 4. Findings of the non-linear ARDL Bound Test.

Sectors F-Statistic
Critical Values

Decision
Level of Significance I(0) I(1)

Commercial Banking 4.06 **

10% 2.12 3.23
Co-integration exists at 5% level

of significance
5% 2.45 3.61

2.5% 2.75 3.99
1% 3.15 4.43

Power Generation 3.43 **

10% 1.99 2.94
Co-integration exists at 5% level

of significance
5% 2.27 3.28

2.5% 2.55 3.61
1% 2.88 3.99

Chemical 15.99 *

10% 2.12 3.23
Co-integration exists at 1 percent

level of significance
5% 2.45 3.61

2.5% 2.75 3.99
1% 3.15 4.43

Fertilizers 22.36 *

10% 2.12 3.23
Co-integration exists at 1 percent

level of significance
5% 2.45 3.61

2.5% 2.75 3.99
1% 3.15 4.43

Source: Authors’ Computation, *, ** show level of significance at 1% and 5%, respectively.

Third, this study explored the long-run symmetric/asymmetric effect of supply and
demand shocks on sectoral returns in the commercial banking, power generation, chemical,
and fertilizer sectors using the Wald test (Wald 1945). Table 5 presents the results of the
symmetry test; here, the null hypothesis is that the supply and demand shocks in the runs
are symmetric with respect to the alternative hypothesis that their impact is asymmetric.
We accept the alternative hypothesis and confirm that, in the long run, the positive and
negative partial sum of squares are significantly different from each other and support
the asymmetric behavior of both oil supply shocks (OSS) and oil-specific demand shocks
(OSDS) in commercial banking. Furthermore, we accept the null hypothesis and confirm
that, in the long run, the positive and negative partial sum of squares are not significantly
different from each other and support the symmetric behavior of oil demand shocks
(ODS) in commercial banking. We also accept the alternative hypothesis and confirm
that, in the long run, the positive and negative partial sum of squares are significantly
different from each other and support the asymmetric behavior of both oil supply shocks
(OSS) and oil demand shocks (ODS) in the power generation, chemical, and fertilizers
sectors. Furthermore, we accept the null hypothesis and confirm that, in the long run, the
positive and negative partial sum of squares are not significantly different from each other
and support the symmetric behavior of oil-specific demand shocks (OSDS) in the power
generation, chemical and fertilizers sectors.

Table 5. Results of asymmetry tests.

Sector Variables Wald Value Probability Decision

Commercial
Banking

OSS 3.30 ** <0.05 Asymmetric
OSDS 5.70 * <0.01 Asymmetric
ODS 1.05 0.354 Symmetric

Power Generation
OSS 5.73 * <0.01 Asymmetric

OSDS 0.07 0.931 Symmetric
ODS 4.27 ** <0.05 Asymmetric

Chemical
OSS 6.73 * <0.01 Asymmetric

OSDS 1.56 0.210 Symmetric
ODS 3.56 *** 0.06 Asymmetric

Fertilizers
OSS 2.77 *** 0.09 Asymmetric

OSDS 1.56 0.22 Symmetric
ODS 3.02 *** 0.08 Asymmetric

Source: Authors’ computation; *, **, *** show level of significance at 1%, 5% and 10%.
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Fourth, this study employed the non-linear ARDL approach to explore the short- and
long-run symmetric/asymmetric impact of the supply and demand shocks on sectoral
returns in the commercial banking, power generation, chemical and fertilizers sectors. The
findings of the non-linear ARDL model in the commercial banking, power generation,
chemical and fertilizers sectors are reported in Tables 6–9. The results of the non-linear
ARDL model for the commercial banking sector are given in Table 6. The findings sug-
gest that the partial sum of positive oil supply shocks (OSS) positively and significantly
influences the stock returns of commercial banking in Pakistan, both in the short and in
the long run. This result implies that the increase in the supply of oil to the international
market leverages economic activities, launching new projects, which increase bank revenue
in terms of fee income, processing fees and access to cheap liquidity via the wholesale
financing market and, consequently, returns for the banking sector. This result is in line with
previous studies (Hesse and Poghosyan 2016; Hajdu et al. 2014). Furthermore, the partial
sum of negative oil supply shocks (OSS) negatively and significantly influences the stock
returns of commercial banking, both in the short and in the long run. Insignificant lags were
automatically dropped from the model because the presence of insignificant variables in
the model creates an error in the dynamic multiplier (Katrakilidis and Trachanas 2012). The
findings also explored that the partial sum of positive oil specific demand shocks (OSDS)
negatively and significantly influence the stock returns of commercial banking, both in the
short and long run. In addition, the partial sum of negative oil specific demand shocks
(OSDS) at a lag negatively and significantly influences the stock returns of commercial
banking in the short run. The results also confirm that the partial sum of negative oil
demand shocks (ODS) at a lag positively and significantly influences the stock returns of
commercial banking in the short run. It is also concluded that the partial sum of negative
oil demand shocks (ODS) at a lag negatively and significantly influences the stock returns
of commercial banking in the long run. Finally, we employed the Breusch–Godfrey serial
correlation LM test, the Breusch–Pagan–Godfrey test, the Jarque–Bera test for normality, the
Ramsey Reset tests to verify the estimated model for serial correlation, heteroskedasticity,
normality issue in the residuals and functional form of the model. The findings of diag-
nostic statistics conclude that the estimated non-linear ARDL model is free from different
econometric problems.

Table 6. Results of the non-linear ARDL model for commercial banking.

Variable Coefficient Std. Error t-Statistic Probability

Constant 0.344 * 0.079 4.354 <0.01
∆(SRCB)t−1 −0.090 * 0.021 −4.285 <0.01

∆lnOSS+
t 0.800 * 0.232 3.448 <0.01

∆lnOSS−
t 0.498 ** 0.254 1.960 0.05

∆lnOSDS+
t −0.052 * 0.021 −2.476 <0.01

∆lnOSDS−
t 0.012 0.051 0.235 0.813

∆lnOSDS−
t−1 −0.034 * 0.013 −2.615 <0.01

∆lnODS+
t −8.788 7.755 −1.133 0.259

∆lnODS−
t 9.233 18.614 0.496 0.620

∆lnODS−
t−1 0.116 ** 0.049 2.367 <0.05

Variable Coefficient Std. Error t-statistic Probability

lnOSS+
t−1 8.822 * 2.764 3.191 <0.01

lnOSS−
t−1 5.392 ** 2.158 2.498 <0.05

lnOSDS+
t−1 −0.581 * 0.167 −3.479 <0.01

lnOSDS−
t−1 −6.788 10.458 −0.649 0.533

lnODS+
t−1 −0.170 0.150 −1.133 0.266

lnODS−
t−1 −0.012 *** 0.007 −1.714 0.076
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Table 6. Cont.

Variable Coefficient Std. Error t-Statistic Probability

Diagnostic Test Result of the Model

R-Square 0.98 Serial Correlation LM test 0.38
Adjusted
R-Square 0.97 Breusch–Pagan Godfrey test 0.39

F-Statistic 676.99 Jarque–Berra (prob) 0.23
F-statistic (prob.) <0.01 Ramsey Reset 0.14

Source: Authors’ Computation; *, **, *** show level of significance at 1%, 5% and 10%.

The results of the non-linear ARDL model for the power generation are presented
in Table 7. The findings suggest that the partial sum of positive oil supply shocks (OSS)
positively and significantly influences the stock returns of power generation in Pakistan,
both in the short and long run. In addition, the partial sum of negative oil supply shocks
(OSS) positively and significantly influences the stock returns of power generation in the
short and negatively in the long run. The partial sum of positive oil specific demand shocks
(OSDS) negatively and significantly influences the stock returns of power generation, both
in the short and long run. Furthermore, the partial sum of negative oil specific demand
shocks (OSDS) negatively and significantly influences the stock returns of power generation
in the short and positively and significantly in the long run. The results also confirm that
the partial sum of positive oil demand shocks (ODS) positively and significantly influences
the stock returns of power generation in the short run. It is also concluded that the partial
sum of negative oil demand shocks (ODS) positively and significantly influences the stock
returns of power generation in the short run. The findings of diagnostic statistics conclude
that the estimated non-linear ARDL model is free from different econometric problems.

Table 7. Results of the non-linear ARDL model for power generation.

Variable Coefficient Std. Error t-Statistic Probability

Constant 0.344 * 0.088 3.909 <0.01
∆(SRPG)t−1 −0.117 * 0.030 −3.90 <0.01

∆lnOSS+
t 0.471 ** 0.205 2.308 0.02

∆lnOSS−
t 0.422 ** 0.214 1.971 0.05

∆lnOSDS+
t −0.038 ** 0.016 −2.375 0.020

∆lnOSDS−
t−1 −0.032 * 0.011 −2.909 <0.01

∆lnODS+
t−1 0.011 * 0.004 2.750 <0.01

∆lnODS−
t−1 0.012 ** 0.005 2.400 0.020

Variable Coefficient Std. Error t-statistic Probability

lnOSS+
t−1 4.018 * 1.242 3.235 <0.01

lnOSS−
t−1 −3.595 *** 1.906 −1.886 0.061

lnOSDS+
t−1 −0.326 ** 0.146 −2.232 0.026

lnOSDS−
t−1 0.276 * 0.089 3.101 <0.01

lnODS+
t−1 0.127 0.3310 0.383 0.695

lnODS−
t−1 −0.027 0.031 −0.870 0.334

Diagnostic Test Result of the Model

R-Square 0.99 Serial Correlation LM test 0.845
Adjusted
R-Square 0.99 Breusch–Pagan Godfrey test 0.650

F-Statistics 1456.12 Jarque–Bera (prob.) 0.705
F-statistic(prob.) <0.01 Ramsey Reset test 0.289

Source: Authors’ Computation; *, **, *** show level of significance at 1%, 5% and 10%.

The results of the non-linear ARDL model for the chemical sector are presented in
Table 8. The findings suggest that the partial sum of positive oil supply shocks (OSS)
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positively and significantly influences the stock returns of the chemical sector in Pakistan,
both in the short and long run. The partial sum of positive oil specific demand shocks
(OSDS) negatively and significantly influences the stock returns of the chemical sector,
both in the short and long run. The results also confirm that the partial sum of positive
oil demand shocks (ODS) positively and significantly influences the stock returns of the
chemical sector, both in the short run and long run. The results of diagnostic tests confirmed
that the estimated non-linear ARDL model is free from different econometric problems.

Table 8. Results of the non-linear ARDL model for chemical Sector.

Variable Coefficient Std. Error t-Statistic Probability

C −0.017 *** 0.010 −1.700 0.093
∆(SRCM)t−1 −0.962 * 0.091 −10.571 <0.01

∆lnOSS+
t 0.548 *** 0.327 1.675 0.097

∆lnOSS−
t −0.025 0.204 −0.122 0.900

∆lnOSDS+
t −0.061 * 0.022 −2.772 <0.01

∆lnOSDS−
t 0.022 0.031 0.709 0.464

∆lnODS+
t 0.254 *** 0.147 1.727 0.086

∆lnODS−
t −3.355 0.001 −0.355 0.753

Variable Coefficient Std. Error t-statistic Probability

lnOSS+
t−1 0.569 *** 0.332 1.713 0.089

lnOSS−
t−1 −0.026 0.188 −0.138 0.887

lnOSDS+
t−1 −0.063 * 0.024 −2.625 <0.01

lnOSDS−
t−1 0.023 0.031 0.741 0.451

lnODS+
t−1 0.076 *** 0.044 1.727 0.079

lnODS−
t−1 −3.488 9.033 −0.386 0.701

Diagnostic Test Result of the Model

R-Square 0.90 Serial Correlation LM test 0.44
Adjusted
R-Square 0.38 Breusch–Pagan Godfrey test 0.09

F-Statistics 17.06 Jarque–Berra (prob.) 0.61
Prob of

F-statistics <0.01 Ramsey Reset test 0.21

Source: Authors’ Computation; *, *** show level of significance at 1% and 10%.

The results of the non-linear ARDL model for the fertilizers sector are presented in
Table 9. The findings suggest that the partial sum of positive oil supply shocks (OSS)
negatively and significantly influences the stock returns of the fertilizer sector in Pakistan in
the short-run and positively and significantly in the long run. In addition, the partial sum
of negative oil supply shocks (OSS) at a lag positively and significantly influences the stock
returns of the fertilizers sector in the short-run and positively and significantly in the long
run. The positive long-term oil supply shock causes a positive return for the fertilizer sector
because the increase in oil supply lowers the price of domestic oil and significantly reduces
the cost of producing fertilizers. Reductions in production costs increase the fertilizer
firm’s revenue and therefore the stock market’s return. The partial sum of positive oil
specific demand shocks (OSDS) negatively and significantly influences the stock returns
of the fertilizers sector, both in the short and long run. The results also confirm that the
partial sum of negative oil demand shocks (ODS) negatively and significantly influences
the stock returns of the fertilizers sector, both in the short run and long run. The results of
diagnostic tests confirmed that the estimated non-linear ARDL model is free from different
econometric problems.
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Table 9. Results of the non-linear ARDL model for fertilizers sector.

Variable Coefficient Std. Error t-Statistic Probability

Constant −0.008 0.011 −0.727 0.447
∆(SRCB)t−1 −0.840 * 0.389 −2.159 <0.01

∆lnOSS+
t −0.840 * 0.389 −2.159 <0.01

∆lnOSS−
t −0.272 0.554 −0.491 0.623

∆lnOSS−
t−1 0.431 *** 0.242 1.781 0.078

∆lnOSDS+
t −0.065 * 0.025 −2.608 <0.01

∆lnOSDS−
t 0.008 0.034 0.235 0.812

∆lnODS+
t −0.699 0.895 −0.781 0.435

∆lnODS−
t −0.045 ** 0.019 −2.368 0.019

Variable Coefficient Std. Error t-statistic Probability

lnOSS+
t−1 0.740 ** 0.314 2.356 0.020

lnOSS−
t−1 0.380 *** 0.211 1.800 0.072

lnOSDS+
t−1 −0.057 * 0.024 −2.375 <0.01

lnOSDS−
t−1 0.007 0.035 0.200 0.838

lnODS+
t−1 −2.788 2.994 −0.931 0.533

lnODS−
t−1 −1.704 * 0.712 −2.393 <0.01

Diagnostic Test Result of the Model

R-Square 0.67 Serial Correlation LM test 0.40
Adjusted
R-Square 0.63 Breusch–Pagan Godfrey test 0.12

F-Statistic 165.1 Jarque–Berra (prob) 0.47
F-statistic (prob.) <0.01 Ramsey Reset 0.98

Source: Authors’ Computation; *, **, *** show level of significance at 1%, 5% and 10%.

Finally, we applied the Cusum and Cusum squares tests to verify the stability and
strength of the parameters of the non-linear ARDL models (Brown et al. 1975). It is of
immense importance to verify the stability and strength of the parameters (Brown et al.
1975). The blue line represents the Cusum and Cusum squares line while the red line
represents 5% upper and lower critical bounds. When the blue lines enter the 5% upper
and lower critical bounds, it means that our estimated parameters are stable. Findings of
the Cusum and Cusum of squares tests verified that the blue lines are within the critical
region for the four sectors. Thus, it is concluded that the parameters of the non-linear ARDL
models for four sectors are stable. The graphical representation of Cusum and Cusum of
square tests are shown in Figures 1–4.
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4. Conclusions and Policy Implications

Stock market returns are highly sensitive to oil supply and demand shocks. Therefore,
it is significant to explore the impact of oil supply and demand shocks on sectoral stock
market returns. This study explores the asymmetric impact of oil supply and demand
shocks on sectoral returns of Pakistan. For this, first, we apply stationarity tests to examine
each data series for unit root, and the findings of these tests show that each data series is
stationary at first difference. Second, results of the F-bound tests show that oil supply and
demand shocks have a cointegration relationship with sectoral returns. Third, the study
found an asymmetric effect of oil supply shocks (OSS) and oil-specific demand shocks
(OSDS) on sectoral returns of the banking sector, while a symmetric effect of oil demand
shocks (ODS) on sectoral returns of the banking sector was found. Furthermore, oil supply
shocks (OSS) and oil demand shocks (ODS) asymmetrically influence the sectoral returns
of the power generation, chemical and fertilizer sectors. Moreover, oil-specific demand
shocks (OSDS) symmetrically influence the returns of the power generation, chemical and
fertilizer sectors. Fourth, the study employed the non-linear ARDL approach to explore
the short- and long-run symmetric/asymmetric effect of the supply and demand shocks
on sectoral returns. The results of the non-linear ARDL model show that the partial
sum of positive/negative oil supply shocks (OSS) positively/negatively and significantly
influences the stock returns of commercial banking in Pakistan, both in the short and long
run. In addition, the partial sum of positive oil specific demand shocks (OSDS) negatively
and significantly influences the stock returns of commercial banking, both in the short
and long run. In power generation, the partial sum of positive/negative oil supply shocks
(OSS) positively and significantly influences the stock returns. In addition, the partial sum
of positive oil specific demand shocks (OSDS) negatively and significantly influences the
stock returns, both in the short and long run. In the chemical sector, the partial sum of
positive oil supply shocks (OSS) positively and significantly influences the stock returns,
both in the short and long run. The partial sum of positive oil specific demand shocks
(OSDS) negatively and significantly influences the stock returns, both in the short and
long run. In addition, the partial sum of positive oil demand shocks (ODS) positively
and significantly influences the stock returns, both in the short-run and long run. In
the fertilizers sector, the partial sum of positive oil supply shocks (OSS) positively and
significantly influences the stock returns in the long run. Moreover, the partial sum of
positive oil specific demand shocks (OSDS) negatively and significantly influences the stock
returns, both in the short and long run. The partial sum of negative oil demand shocks
(ODS) negatively and significantly influences the stock returns, both in the short run and
long run.

Based on the findings of the study, the policy implications are threefold: first, it is
suggested to identify the causes of the change in the global oil price, that is, supply or
demand shocks. Second, it is critical that policymakers adopt an integrated approach
to risk management. Third, it is also recommended to raise the policy rate in case of
oil-specific demand shocks. Finally, measures such as reducing the share of fossil fuel in the
national energy portfolio, increasing efficiency and developing structural and technological
alternatives are recommended to make production processes less intensive in terms of
fossil fuels.
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