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Abstract

This study imperially investigated the impact of oil prices and exchange rate on stock
returns over the period of demand driven oil shock from 2001 to 2008 and supply driven
oil shock from 2009 to 2016. To further explore the variation due to frequency of data,
the study used daily, weekly and monthly data. The data was analyzed by applying
Johansen Cointegration test, Vector error correction model, Granger causality test and
Impulse response function. The Johansen Cointegration and vector error correction
models confirm the long run relationship between oil prices and stock returns in all six
samples. In short run, oil prices and exchange rate are not associated with the changes in
stock returns. However, during demand driven oil price shocks, results confirm
bidirectional relationship between oil prices and stock return.
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1. Introduction

Historically the oil prices are considered as one of the most important economic
driver for growth and development, but its importance was reconfirmed by the oil crisis
in 1970s (Kilian 2008). The primary work by Hamilton (1983) to confirm the influence
of oil price on economic variables put the foundation for further research. Traditionally
the oil prices have played a significant role in a country’s economy in terms of revenues
for oil producing countries and as expense for oil importing countries. Previous studies
(such as Kilian (2009); Kilian and Park (2009); Lippi and Nobili (2012)) have reported
two phases of oil price shocks which are Demand Driven and Supply Driven. Demand
Driven Qil Price Shock (measured over the period 2001-08) is measured through stagnant
supply and increasing demand (Kilian, 2009). Rapaport (2010) argued that, crude oil is an
asset and derives its price from its demand and changes in oil prices and inventories are
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determined on the expectations of forward looking traders. On the other hand, Supply
Driven Oil Price Shock (identified over the period from 2009 t02016) is determined on
the basis of shocks in oil supply to the global markets (Baffes, Kose, Ohnsorge &
Stocker, 2015). However, Austin (2014) argues that the oil prices are determined by both
the forces of supply and demand in global markets. While other studies asserted that
shocks to oil prices by demand are associated with the global business cycle, which
brings large changes in oil prices as seen in 1973, 1979 and 2008 (Fernandez, Schmitt-
Grohé, Uribe, 2017).

Researchers have been historically intrigued by oil prices because of its
implications for the economy and corporations, at global and national levels, especially of
the developed world. But lately, the subject matter has attracted the attention of
researchers from developing world, with changing scenarios and its importance (Arouri
& Nguyen, 2010). While examining the data on 34 developing countries, Ramos and
Veiga (2011) reported that developing countries (such as Pakistan, Bangladesh etc.) are
more at risk to changes in oil prices, as their growth drives (employment, investment etc.)
are highly energy sensitive (Bhar and Nikolova, 2009). Likewise, Yu and Hassan (2008)
reported that as developing economies are sensitive to oil prices, changes in oil prices can
negatively affect the affairs of policy makers and political governments. Thus creating
political turmoil, which in turn negatively impact the closely attached stock markets.
Moreover, Hamilton (2009) reported that increase in oil prices affect the stock prices
negatively in two ways; first through higher production cost and second through
reduction in demand for industrial products (in consistent with LeBlanc and Chinn,
2004). Thereby, it can be concluded that stock returns will be negatively affected in case
of increase in oil prices and positively affected during fall in oil prices (as reported by
Degiannakis, Fillis & Kizys, 2014).

Exchange rate and its relation with oil prices and stock returns is an area of
consistent interest for academia. The rational for such great interest stem from the
argument that, depreciation of domestic currency makes a county’s exports cheaper in
international market, and results in higher demand of their exports. As a result, the stock
returns of export oriented firm’s listed on stock exchange will increases which will attract
foreign investment in their stocks. This will cause an increase in foreign capital inflow
and favorable impact on the exchange rate. However, studies conducted by Jorion (1991);
Bodnar and Gentry (1993) and Bartov and Bodnar (1994) reject the positive relationship
exist between exchange rate and stock returns. Rather they reported that unfavorable
fluctuation in the international oil prices and exchange rate will create economic
difficulties for the concern country.

Review of literature shows that majority of the studies conducted on association
of oil prices, stock returns and exchanges rate are either on large oil importing Western
countries or on oil exporting countries such as Park and Ratti (2008) in US; Papapetrou
(2001) in Greece; Sadorsky (2001), Boyer and Filion (2007) examined the Canadian
market; El Sharif, Brown, Nixon, & Russell (2005) focused on UK. While limited studies
have been conducted on emerging economies, thus there is clear need to fulfill that
literature gap (Mohanty et al., 2011). Therefore, this study will examine the relationship
between oil prices; stock returns and exchange rate in order to contribute to the literature
gap exist regarding developing countries such as Pakistan. Second rational for
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undertaking this research is Pakistan dependency on oil imports and its effect on
economy in the context of fluctuation in oil prices. Previously, the increase and decrease
in oil prices have significantly contributed toward the fluctuation of balance of payment,
such as low oil prices leads to high consumption of oil and increase in import bill etc.
(Salah-Uddin, 2016). The Figure 1 in pie chart represents the proportion of oil
consumption by the different segments of economy, highlighting the significance of oil
for industrial and transport sectors.
1.1 Pakistan’s Dependence on Crude Oil

The economy of Pakistan is hugely dependent on import of oil for its energy
needs, which constitutes 30-35% of its import bill (Daily Times, 2015). Let alone in
financial year 2014-15, Pakistan imported crude oil worth $11.7 billion (Muzamil, 2015).
Crude oil, being a major cost in the government imports and business sector, variations in
its price, greatly impacts the industry, local consumption, and the government’s balance
of payments. The same fact is observed when prices of oil drop, because it benefits the
balance of payments and economy, as they heavily depend upon oil. Circular debt drops
with a decline in oil prices, which in turns benefits the industry and ordinary consumers
by the availability of cheap electricity. With oil prices being favorable, the energy sector,
generates more to its capacity and also increases its utilization (Salahuddin, 2016).

Figure 1: Energy Consumption 2015-16
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Source: Ministry of Petroleum & Natural Resources

1.2 Stock Market and Volatility

Generally in develop economies the stock markets and its economies move in the
same direction and have a significant relationship (Degianakis, Filis & Floros, 2011).
Thereby considering the performance of Pakistan Stock Exchange (PSE) especially in
past few years (PSE is ranked as best performing markets for the third consecutive year)
the other economic fundamentals should also show the same trends (Khan, 2015). But,
despite tremendous growth and performance, the volatility in Pakistan Stock Exchange is
always on the higher side (Arshjad & Bashir, 2015). This phenomenon was also
identified by Farid and Ashraf (1995) and further argued that these sudden crashes in
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Karachi stock market are not natural but deliberate to bring the prices to normal after
abrupt movements. Thus, to increase the trust of investors and establish transparency and
stability, the three stock exchanges, Karachi Stock Exchange (KSE), Lahore Stock
Exchange (LSE) and Islamabad Stock Exchange (LSE) were merged together to form the
Pakistan Stock Exchange (PSX), with total listed companies of 555 and a market
capitalization of $67 billion in total (The Nation, 2016).

Third this study will informed the investors about the relationship between oil
prices, exchange rate and stock returns. As Khurrum (2015) documented that recent fall
in oil prices result in fall of 11.7%, 9.3% and 9.4% in the stock prices of POL, OGDCL
and PPL. Thus the study findings will benefit the investors in verifying the risk return
tradeoff in response to fluctuation in oil prices at different time frames (supply and
demand shock). Section two of this study covers the existing literature on relationship
between oil price volatility and stock returns. Methodology is explained in section three
and section four covers the result of different statistical tests. In section five, conclusions
are drawn from the results in accordance with the theory developed.

2. Literature Review

Extensive literature is available on the association of volatility in oil prices and
stock return but the findings are varied, especially in case of developing economies
(Cunado & De Gracia, 2014). According to Kling (1985), increase in oil prices has
negative impact on the stock markets. Further, the study argued that continuous and long
run volatility of oil prices expose the equity investors with some bitter scenarios such as
diminishing cash flows and difficulty to raise new capital. Firms who have stable balance
sheets will be negatively affected but those with high financial leverage will be wiped out
of the scene (Milstead, 2015). The studies conducted by Jones and Kaul (1996) came
with negative association, while at the same time insignificant relationship was suggested
in research studies of Chen, Roll and Ross (1986); Huang, Masulis, and Stoll (1996). Yet
other believes that changes in oil prices are themselves result of macroeconomic changes
(Sadorsky, 2001; Hamilton, 2003). Furthermore, as the dependence of the industrial
sector has grown more on oil, researchers have laid great emphasis on exploring the
relationship between oil prices and stock market returns (Arouri, Boubaker & Nguyen,
2013; Cuando & de Garcia, 2014; Kang, Ratti & Yoon, 2015). By using daily data
Narayan and Sharma (2011) concluded that stock returns of small firms are positively
affected by oil prices while negative association was predicted for larger firms.

In developed world the prices of oil is considered as an important tool in
economic growth. As identified by Bernanke (1983) that fluctuation in oil prices will
affect the cost of production and earning of the firm and may results in postponement of
capital expenditure for growth and expansion. By examining the sensitivity of equity
returns to oil prices in Australia, Faff and Brailsford (1999) established a positive
relationship in all sectors, apart from Paper and Packaging, Banking and Transport
industries, where they witnessed a negative relationship between oil prices and stock
market returns. Similarly Sadorsky (2001) suggested that a hike in oil prices directly
increase stock returns and an increase in exchange rates negatively impacts the returns of
oil and gas firms listed on Toronto Stock Exchange. A study conducted by El-Sharif et
al., (2005) on gas companies of Canada and UK, and confirmed positive relationship
between oil prices and real stock returns. Similarly, the real stock returns of 13 European
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countries and the U.S. are significantly affected by increased fluctuations in oil prices
(Park & Ratti, 2008). But, Kilian and Park (2009) argue that supply and demand driven
oil shocks result in only one fifth of the total variation in stock returns and other factors
are also important to explain those long run variations. Likewise, study conducted in
Norway, Bjornland (2009) found that whole economy of Norway responds directly with
favorable oil prices, but this response is not a great one as 10% increase in oil prices
results in only 2.5% increase in stock returns. Broadstock and Filis (2014) proposed that
the relationship between changes in oil prices and stock returns is different for different
countries, specifically in the context of oil producing and consuming countries. As whole
aggregate demand shocks induce a moderate positive correlation with stock returns till
2011, while correlation between supply side shocks and market returns is almost
negligible.

In case of emerging markets such as Shanghai and Shenzhen stock markets in
China, Cong, Wei, Jiao and Fan (2008) found that oil prices fluctuations does not impact
stock market returns. Similarly Broadstock and Filis (2014) suggested that relationship
between oil prices and stock returns varies with time and compared to China, U.S. stock
markets are more responsive to fluctuation in oil prices. Whereas Lin, Fang and Cheng
(2010) suggest significant positive impact of global supply driven oil shocks on stock
returns in China but in significant demand driven shocks for Hong Kong. But study
conducted by Negi, Chakraborty and Mathur (2011) recommended a long term
relationship between oil prices and stock returns of India and China. In case of GCC
countries Arouri and Fouguau, (2009) concluded that oil prices fluctuations establishes a
significant relationship with stock market returns. Similarly, Arouri, Lahiani, and Nguyen
(2011) found that there is significant volatility spill over, in half of the six GCC
economies, between oil prices and stock market returns.

The fluctuations in oil prices and stock returns in 22 emerging economies by
Maghyereh (2004) confirm that these markets are inefficient to transmit this information
into its trading activities. In another study, Basher and Sadorsky (2006) established that
impact of increasing oil prices on stock market returns is positive for daily and monthly
data while decreasing oil prices have positive effect for weekly data on returns of 21
emerging stock markets. Nandha and Faff (2006) studied the stock markets of Pakistan,
Sri Lanka and India for a period of 1983 — 2005, and concluded that in long run many
industries in these countries, including chemicals, food processors, engineering and
machinery and transport are significantly sensitive to fluctuations of oil prices while in
short run there is no such sensitivity between returns and oil prices. A study conducted by
Raheman, Sohail, Zulfigar and Noreen (2012) using VAR, found that fluctuations in oil
prices does not significantly impact the stock returns of 11 emerging countries except for
Sri Lanka and Pakistan. In Vietnam, Paresh (1993) found that the relationship among oil
prices, stock prices and exchange rates are co-integrated and fluctuations in oil prices and
have a positive significant impact on stock prices. Tehran Stock Market was examined by
Maboudian and Shokri (2015) and found contrarily that there is no significant impact of
oil supply shock, while the impact of aggregate demand, oil specific and stock specific
shocks persists for 3, 6 and 2 months. Similar findings were drawn by Apergis and Miller
(2008), by examining a sample of eight countries that stock markets here are not sensitive
to the fluctuations in oil prices, significantly. In Pakistan, Ansar and Asghar (2013) and
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Siddiqui (2014) found in their studies that oil prices have a positive relationship with
stock markets returns at KSE. Whereas in energy intensive sectors such as chemicals,
fertilizers and textile industries of Pakistan, Arshjad and Bashir (2015) found that oil
prices, gas prices, exchange rate and interest rate have negative impact on stock returns.
3. Research Methodology

This study analyzed the changes in KSE-100 index with changes in global oil
prices and exchange rate in past sixteen years, using time series data starting from 2™ Jan,
2001 till 30" Dec, 2016. The time frame under study is divided into two different phases,
as suggested in past studies of Kilian, (2009); Kilian and Park, (2009); Lippi and Nobili,
(2012). First phase is categorized by demand driven oil prices shocks, starting from early
2001 till late 2008. The later phase which signifies supply driven oil prices, starts from
early 2009 till late 2016. Further, these phases are associated with major industrial and
global economic shift especially in the context of global financial crises (Tsai, 2015).
Similarly in the past two decades, the international oil prices fluctuated considerably, but
the psychological mark of $40 was touched only few times (Colombo, 2015; Zhou &
Shenk, 2015; Moore, Raval & Wigglesworth 2016; Katakey, 2017;).
3.1 Sample

The effect of demand driven and supply driven oil prices shocks on stock returns
is investigated by using three different types of data sets (daily, weekly and monthly) in
each time frame (Basher & Sadorsky, 2006). Most of the recent studies have used high
frequency data sample (Narayan & Sharma, 2011), but we were interested to explore the
distinctive response of stock returns to oil shocks at different level of data sets. Moreover,
the low frequency data may not comprehend the relationship between oil prices and stock
returns (Arouri, 2011). Similarly the stock markets adjust quickly to new emerging
information, hence may not predict the relationships in low frequency monthly/annual
data (Sadorsky, 2008). Furthermore, different investors have different investment
horizons, for their returns and portfolio adjustments, so different time frames and
frequency can be key factors in investor decision making. (Barberis, 2000; Grinblatt &
Keloharju, 2000).
3.2 Variables

For the purpose of measuring this relationship, three variables are taken; oil
prices and exchange rate of Pak Rupee are the independent variables, and stock returns
are the dependent variable.
The KSE 100 index is used as a proxy for stock returns.

R_KSE = In (KSE 100 index t / KSE 100 index 1)
Where R_KSE is return on KSE 100 index at given time, KSE 100 index t is closing price
of KSE 100 index, KSE 100 index t-1 represents opening prices (or pervious day closing),
and In is the natural log.

The proxy for oil prices is Brent, which is a global benchmark; and represent
60% global crude oil trade (Bouri, 2015). Although differences do exist between Brent
and others, such as West Texas Intermediate, Dubai etc., but it is not that significant
(Maghyereh, 2004). The Brent prices were converted to Pak Rupee (PKR) by multiplying
with respective day exchange rate. Then the oil prices were deflated by Consumer Price
Index (CPI) of Pakistan to obtained the real prices (Irwin, 2015).

Oil_Price = (Europe Brent Spot Price x PKR)/CPI
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Majority of Pakistan’s exports as well as imports are in dollars, and exchange
rate fluctuations do affect the cost of production as well as balance of trade. So we
incorporated exchange rate as second independent variable. The real rates are used as a
proxy for exchange rate. The data for KSE 100 index is obtained from Yahoo finance.
While the prices of Brent oil is obtained from the official website of U.S. Energy
Information Administration (EIA). The data for Exchange rate and CPI (Base year 2010)
are collected from the website of IMF.

Figure 2: Oil Prices
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3.3 Model Specification

We have used different time series models to examine the relationship between
stock returns, oil prices and exchange rate. First, Johansen Cointegration test was applied
to establish long run relationship between stock returns, oil prices and exchange rate
(Johansen, 1991).

R_HSEEJ = iy +

T

!
(Bu 011 Price;) + ) (ruFRX,c) + pac
i=1 i=1

R_KSE;; is the stock returns, Oil_Pirce;. is the oil prices, FRX;; is the exchange rate and
Ly IS error term.

As long run relationship was established in all data sets by Johansen
Cointegration test (discussed in section 4), we applied Vector Error Correction Model
(VECM) to establish the long run and short relationship or the speed or partial
readjustment towards the equilibrium (Zhang & Cai, 2010).

AR_KSE, = ay + [ AOil Price, + .AR_KSE, + [:AFRX, + p,—4

Further to explore the effect of innovation or exogenous shock in dependent
variables and its impact on dependent variable we applied Impulse Response Functions
(Maghyereh, 2004). To find the effect of one variable on the other and to identify
unidirectional/bidirectional relationship, we have used Pairwise Granger Causality Tests
(Chang, 2010)
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4. Results and Analysis

In first step Augmented Dickey-Fuller (ADF) test was used to identify the
existence of unit root. All variables in each data set were non stationary at level 1(0) and
stationary at first difference 1(1). This means all variables are integrated of same order
and we can apply Johansen Cointegration test.

4.1 Johansen Cointegration Test

To confirm the long run relationship between variables we used Johansen
Cointegration test. The result of Johansen Cointegration of all data sets (at level 1(0)) and
time period are compiled in Table 1. We opted for Trace test to confirm the long run
relationship of our independent and dependent variables. All data sets confirm the long
run association or movement in same direction for stock returns, oil prices and exchange
rate. In daily data, from 2nd January, 2001 to 31% December, 2008, and monthly data, for
the time period 2001-M1 to 2008- M52, indicates 2 cointegrating equations at 5%
significance level. While rest of the four data sets, for both demand and supply driven
time period, confirms 1 cointegrating equations at 5% significance level. Now we can use
VECM to confirm the long run and short run association among variables.

4.2 Vector Error Correction Model

The results of VECM for samples and time periods are shown in Table 2. We use
3 Lags for our daily data sample for both time periods of, 2™ January, 2001 to 31%
December, 2008 and 2™ January, 2009 to 30" December, 2016, based on Akaike
information criterion (AIC) and Final Prediction Error (FPR). For remaining samples we
used 2 Lags based on AIC in their respective samples. For each sample we reported only
the target or main model of VECM, where stock returns is the dependent variable. The
results in Table 3, show the coefficient of our main model (where stock returns, (R_KSE)
is dependent variable) and their respective probability values. The C(1) is the coefficient
of cointegrating model of each sample and it show the error correction term or speed of
adjustment towards equilibrium. The long run causality of variables will be established if
the coefficient of C(1) is negative and significant, as it is the case in all samples except in
sample of daily data, Jan-2009 to Dec- 2016, in Table 3. So we can confirm that there is
long run causality running from exchange rate (FRX) and oil prices (Oil_Price) to stock
returns (R_KSE).

Similarly, to check the short term causality, we have used VEC Granger
Causality/Block Exogeneity Wald Tests as show in Table 4. The null hypothesis
Oil_Price (lag 1 and lag 2) cannot cause stock returns (R_KSE)) for oil prices and
exchange rate (FRX (lag 1 and lag 2) cannot cause stock returns (R_KSE)) are accepted
at 5 percent significance level for all samples. This confirms that there is no short term
causality between stock return and oil prices, and exchange rate.

4.3 Granger Causality

Engel and Granger suggest that if cointegration exits between two variables in
long run, then, there must be either unidirectional or bi-directional Granger-causality
between those variables. The overall results in Table 5 of the granger causality confirm
that during the demand driven oil price shock, the oil prices granger cause stock returns
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and stock returns granger cause oil prices for daily and weekly samples. So there is
bidirectional relationship. Whereas unidirectional association is found in monthly data,
such as oil prices granger cause stock returns. No other variable show any presence of
granger causality across the samples except in weekly sample (2001-2008), stock return
granger cause exchange rate. As the granger causality test does not tell us the whole story
about the interactions among the variables, we implied impulse response functions.

Table 1: Unrestricted Johansen Cointegration Trace Test

Johnson Co integration Test
Trend assumption: Linear deterministic trend
Series: R_KSE OIL_PRICE FRX
Lags interval (in first differences): 1 to 4

Johnson Co integration Test
Trend assumption: Linear deterministic trend
Series: R_KSE OIL_PRICE FRX
Lags interval (in first differences): 1 to 4

Unrestricted Johansen Cointegration Rank Test (Trace)

Hypothesized Eigen  Trace 0.05 . Unrestricted Johansen Cointegration Rank Test (Trace)
Dail <w..  Critical  Prob. ] ] 0.05
ally No. of CE(s) Value Statistic :
sample Value Hypothesized  Eigen Trace Critical Prob.**
None * 01455 323.733  29.797 0.0001 [Daily Sample| No.of CE(s) ~ Value  Statistic "
2-Jan-01 At most 1 0.0076 17.7327  15.494 0.0226 None * 0.2686 617.775 29.797  0.0001
To At most 2 0.0013 2.70664 3.841  0.0999 2-Jan-09 ' ' ' '
31-Dec-08 To At most 1 0.0048 9.4448 15.494  0.3258
_— . . 30-Dec-16 -
Trace test indicates 2 cointegrating eqn(s) at 0.05 e At most 2 1.14E-06 0.0022 3.8414 0.0588
* denotes rejection of the hypothesis at the 0.05 level P : -
- o Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
“*MacKinnon-Haug-Michelis (1999) p-values * denotes rejection of the hypothesis at the 0.05 level
- - - **MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Johansen Cointegration Rank Test (Trace)
Weekly Hypothesized Eigen  Trace 0.05
Sample - Critical  Prob.** Unrestricted Johansen Cointegration Rank Test (Trace)
No. of CE(s) Value Statistic Value WeeKly 005
2001-W1 None * 0.1749 91.391  29.797 0.0000 Sample | Hypothesized  Eigen Trace  Criticap .k
To At most 1 0.0236 12.363 15.494  0.1403 No. of CE(s) Value Statistic I '
2008-W52| Atmost2  0.0061 25195  3.8414 0.1124 2009-W1 Value
2016T(\)N52 None * 0.1840 92.092 29.797 0.0000
Trace test indicates 1 cointegrating eqn(s) at 0.05 i At most 1 0.0202 8.4761 15.494 0.4160
* denotes rejection of the hypothesis at the 0.05 level At most 2 0.0002 0.0872 3.8414 0.7677
**MacKinnon-Haug-Michelis (1999) p-values
_ _ _ Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
Unrestricted Johansen Cointegration Rank Test (Trace) * denotes rejection of the hypothesis at the 0.05 level
Monthly Hypothesized Eigen  Trace 0.05 N **MacKinnon-Haug-Michelis (1999) p-values
Sample L Critical  Prob.
No. of CE(s) Value Statistic Value
2001-M1 None * 02620 45364 29797  0.0004 Unrestricted Johansen Cointegration Rank Test (Trace)
To Atmostl 01412 17.105 15494 00284 | Monthly _ _ 0.05
2008-M12| Atmost2  0.0311 2.9451 38414 0.0861 Sample | Hypothesized  Eigen Trace  Criticap o, x
No. of CE(s) Value Statistic |
2009-M1 Value
ZOlch)\A 12 None * 0.3337 44.407  29.797 0.0006
’ At most 1 0.0647 6.6432 15494 0.6195
At most 2 0.0044 0.4149 3.8414 0.5195
Trace test indicates 2 cointegrating eqn(s) at 0.05 Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level * denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values **MacKinnon-Haug-Michelis (1999) p-values
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Table 2: Vector Error Correction Estimates
Vector Error Correction Estimates
Standard errors in () & T-statistics in [ ]
Daily Data  Daily Data Weekly

2 Jan-01 2 Jan-09 Data Weekly Data Monthly Data Monthly Data
To To W1-2001 W1-2009  M1-2001- M1-2009
31-Dec-08 30 Dec-16 To To To To

W52-2008 W52-2016 M12-2008 M12-2016
Cointegrating Eq: CointEql CointEql CointEql CointEql  CointEql CointEql

R_KSE(-1) 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
OIL_PRICE(-1) 0.000000 3.03E-08 0.000246 4.15E-05 0.000000 -3.11E-05
(2.4E-07) (0.00011) (6.7E-05) (0.00021)

[ 0.12404] [ 2.22604] [0.62277] [-0.15092]

FRX(-1) 0.001928 1.17E-06 -0.000402 0.000170 0.007873 0.000192

(0.00055)  (6.5E-07)  (0.00086)  (0.00018)  (0.00521)  (0.00058)
[3.49177]  [1.78306]  [-0.46937]  [0.93678] [150982]  [0.32943]

C -0.185540  -0.000265  0.024764  -0.025996  -0.775624  -0.039937
Error Correction: D(R_KSE) D(R_KSE) D(R_KSE) D(R_KSE) D(R_KSE) D(R_KSE)
CointEql -0.826895  -1.009982  -0.625726  -0.700361  -1.165420  -1.247395

(0.04169)  (0.65768)  (0.06942)  (0.06470)  (0.24218)  (0.20285)
[-19.8346]  [-1.53566]  [-9.01329]  [-10.8242] [-4.81224]  [-6.14945]

-4.97E-05 -0.001744
CointEq2 (4.5E-06) (0.00049)
[-11.0108 [-3.59195]

D(R_KSE(-1)) -0.075948  -0.245243 -0.032722 0.062834  0.132269 0.181208

(0.03710) (0.50129) (0.06346) (0.05720)  (0.18704)  (0.15367)
[-2.04710]  [-0.48923] [0.51562]  [1.09850] [0.70716]  [1.17919]
D(R_KSE(-2)) -0.076144  -0.061670 -0.007049 -0.045781  0.075245 0.036070
(0.03082) (0.29471) (0.05224) (0.04686)  (0.12664)  (0.10299)

[-2.47034]  [-0.20926]  [-0.13495]  [-0.97699] [0.59419]  [0.35022]
-0.020779  0.010790

D(R_KSE_100(-3))  (0.02287)  (0.02273)
[-0.90840]  [0.47463]

D(OIL_PRICE(-1))  0.000170 -0.000111 -0.000695 0.000556  -4.25E-05  -0.000815
(0.00033) (8.3E-05) (0.00076) (0.00046)  (0.00246)  (0.00121)
[0.51246]  [-1.34597]  [-0.90917]  [1.20778] [-0.01729]  [-0.67090]
D(OIL_PRICE(-2))  0.000115 -7.89E-05 0.000903 6.67E-05  0.002565 0.000517
(0.00033) (8.3E-05) (0.00077) (0.00046)  (0.00261)  (0.00119)
[0.34880]  [-0.95529] [1.17368]  [0.14632] [0.98280]  [0.43525]
D(OIL_PRICE(-3))  -0.000586  -0.000132
(0.00033) (8.2E-05)
[-1.77948]  [-1.60012]
D(FRX(-1)) 0.000414 -0.000701 0.001358 0.002876  -0.004570  -7.69E-06
(0.00049) (0.00276) (0.00231) (0.00174)  (0.00875)  (0.00438)
[0.85133]  [-0.25446] [058712]  [1.65736] [-0.52220]  [-0.00175]
D(FRX(-2)) 0.000694  -0.003015 0.004397 -0.000998  -0.013933  -0.003630
(0.00053) (0.00293) (0.00231) (0.00175)  (0.00908)  (0.00441)
[1.31591]  [-1.02947] [1.90631]  [-0.56910] [-1.53393]  [-0.82285]
D(FRX(-3)) 0.000357 -0.000785
(0.00048) (0.00276)
[0.74868]  [-0.28460]
C -1.58E-05 6.95E-05 -0.000254 357E-05  -0.005836  0.000299
(0.00035) (0.00014) (0.00140) (0.00094)  (0.00959)  (0.00540)
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[-0.04486]  [0.49987]  [-0.18051]  [0.03778] [-0.60869]  [0.05537]
R-squared 0.453164  0.650751 0.323270 0.352428  0.483290  0.569016
Adj. R-squared 0.450062 0.648946 0.311573 0.341235 0434080  0.533523
Table 3: Long Run Causality
Dependent Variable: D(R_KSE)
Method: Least Squares
Weekly Weekly
Daily Data Daily Data Data Data Monthly Data Monthly
2 Jan-01 2 Jan-09 W1-2001 W1-2009 M1- 2001 Data
To To To To To M1-2009 To
31-Dec-08 30 Dec-16 ~ W52-2008  W52-2016  M12- 2008 M12-2016
C(1) c@) C(1) cQ) Cc@) C()
Coefficient -0.8269 -1.0033 -0.6257 -0.7004 -1.1654 -1.2474
Std. Error 0.0417 0.6575 0.0694 0.0647 0.2422 0.2028
t-Statistic -19.8346 -1.5260 -9.0133 -10.8242 -4.8122 -6.1494
Prob. 0.0000 0.1272 0.0000 0.0000 0.0000 0.0000
R-Squared 0.4532 0.6509 0.3233 0.3524 0.4833 0.5690
Adj R-squared 0.4501 0.6491 0.3116 0.3412 0.4341 0.5335
Prob (F-Stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Durbin-Watson 1.9976 2.0025 1.9745 2.0336 1.8656 2.0631
Table 4: Short Run Causality
VEC Granger Causality/Block Exogeneity Wald Tests
Dependent Variable: D(R_KSE)
Excluded Chi-sq df Prob.
Daily Data D(OIL_PRICE) 3.605045 3 0.3074
2 Ji’gm D(FRX) 1.771996 3 0.6210
31-Dec-08 All 5.399924 6 0.4936
Dzaij'gn%agta D(OIL_PRICE) 5.350934 3 0.1478
To D(FRX) 1.088977 3 0.7797
30 Dec-16
All 6.204644 6 0.4007
Weekly Data D(OIL_PRICE) 1.712892 2 0.4247
W1-2001
To D(FRX) 3.918055 2 0.1410
W52- 2008 All 5.107466 4 0.2764
Weekly Data
WL3000 D(OIL_PRICE) 1.706886 2 0.4259
To D(FRX) 2.788167 2 0.2481
W52- 2016 All 4.047558 4 0.3996
Monthly Data o pRICE) 1.172388 2 0.5564
M1- 2001-
To D(FRX) 2.815166 2 0.2447
M12- 2008 All 5.329527 4 0.2551
Monthly Data o pRICE) 0.562038 2 0.7550
M1-2009
To D(FRX) 0.729704 2 0.6943
M12-2016 All 1.556385 4 0.8166
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Table 5: Pairwise Granger Causality
Pairwise Granger Causality Tests

Null Hypothesis: Obs F-Statistic Prob.
Daily Data  O!L_PRICE does not Granger Cause R_KSE 1953 511705  0.0061
2Jan-01  R_KSE does not Granger Cause OIL_PRICE 1953 8.60055  0.0002
To FRX does not Granger Cause R_KSE 1953 1.07129  0.3428
31-Dec-08 1953

R_KSE does not Granger Cause OIL_PRICE 0.08733 0.9164
Daily Data OIL_PRICE does not Granger Cause R_KSE 1948 0.90472 0.4380
2 Jan-09 R_KSE does not Granger Cause OIL_PRICE 1948 0.34833 0.7904
30 I;-;c-le FRX does not Granger Cause R_KSE 1948 0.29688 0.8277
R_KSE does not Granger Cause OIL_PRICE 1948 0.35522 0.7854
Weekly Data OIL_PRICE does not Granger Cause R_KSE ﬁj 3.69078 0.0258
W1-2001 R_KSE does not Granger Cause OIL_PRICE 4.05506 0.0180
W52T- ®oog  FRX does not Granger Cause R_KSE 414 058846 05557
R_KSE does not Granger Cause OIL_PRICE 414 405506  0.0180
Weekly Data OIL_PRICE does not Granger Cause R_KSE ﬂj 0.44540 0.6409
W1-2009 R_KSE does not Granger Cause OIL_PRICE 0.37284 0.6890
W52T—02016 FRX does not Granger Cause R_KSE 414 0.99556 0.3704
R_KSE does not Granger Cause OIL_PRICE 414 0.11894 0.8879

94
Monthly Data OIL_PRICE does not Granger Cause R_KSE o 4.15906 0.0188
M1-2001- R_KSE does not Granger Cause OIL_PRICE 0.94247 0.3935
M12T02008 FRX does not Granger Cause R_KSE 94 0.17358 0.8409
R_KSE does not Granger Cause OIL_PRICE 94 0.51338 0.6002

94
Monthly Data OIL_PRICE does not Granger Cause R_KSE o 0.03134 0.9692
M1-2009 R_KSE does not Granger Cause OIL_PRICE 0.11364 0.8927
To FRX does not Granger Cause R_KSE 94 0.86928 0.4228

M12-2016 94

R_KSE does not Granger Cause OIL_PRICE

4.4 Impulse Response Function
The impulse response functions are widely used to trace the effect of innovation
or exogenous shock in one variable on all other variables. The test for impulse response
function traces out the impact of shock or innovation (One Standard Deviation) in one
variable on all the other variables. Table 6 shows the responses of stock returns one
standard deviation shocks in independent variables in different samples. The response of
stock returns was checked for next 10 periods (Days, Weeks, and Months). There is
negative response of stock returns to oil price shocks across all samples during demand
driven period. This show that increase in oil prices will affect the stock returns

0.25187 0.7779
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negatively. The response of stock return to exchange rate is positive in daily and weekly
samples. For monthly data there is considerable variation. It is positive initially, but
shows negative trend after first period (month), then goes positive after third period.

In supply driven oil shocks, the effect of oil prices and exchange rate invocations have
also considerable effects on stock returns. The response of stock returns to oil prices is
mix across the samples. But generally after second period there is slight positive
association, which completely erodes at fourth period. Similarly the shocks in exchange
rate have mix results. A positive change is observed in second period of weekly sample
and negative impact is observed in third period of monthly sample.

Table 6: Impulse Response Function

Impulse Response Function
Response to Cholesky One S.D. Innovation

Response of R_KSE_100 to R_KSE_100 Respanse of R_KSE_100 to OIL_PRICE Response of R_KSE_100to FRX
016 016 016
. 012 012 012
Daily Data
2 Jan-01 008 008 008
To 004 004 004
31-Dec-08 ’
000 000 000
004 — T -004 — T -004 — T
12 3 4 5 8 7 8 9 10 12 3 4 5 8 7 8 9 10 12 3 4 5 6 7 8 9 1
Response of R_KSE to R_KSE Response of R_KSE to OIL_PRICE Response of R_KSE to FRX
0 03 0
Weekly ’
02 02 0
Data
W1-2001 ] i i
To
W52- 2008 ® 00 00
01 — T T -01 — — T 01 T — T
1 2 3 4 5 8 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 8 7 8 9 10
Response of R_KSE_100 to R_KSE_100 Response of R_KSE_100to OIL_PRICE Response of R_KSE_100to FRX
10 10 10
Monthly 7 %1 1
Data 06 - 06 06
M1-2001 o 01 04
To 02 02 (]
M12- 2008
00 00 00
B S e e e T T T B L e o e
12 3 4 5 6 T 8 9§ 10 12 3 4 5 6 7 8 8 M 12 3 4 5 6 7 8 8 M
Response of R_KSE_100 to R_KSE_100 Response of R_KSE_100 to OIL_PRICE Response of R_KSE_100 to FRX
008 006 006
Dai|y Data 004 004 004 |
2 Jan-09
To 002 002 002 4
30 Dec-16
000 \/ 000 000
-002 — T T T T T -00z — T T T
12 3 4 6 7 & 9 N 1z 3 4 6 7 & 9 10 1z 3 4 & 7 8 9 10
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Response of R_KSE to R_KSE Response of R_KSE to OlL_PRICE Response of R_KSE to FRX
020 020 020

Weekly 015 015 01+
Data
W1-2009
To 005 005 -| 0051
W52- 2016

010 010 | 010

ooo 000 000

B S S S B By S ~005 T T T T T T T T T - 005 T T T T T T T T T
1 2 3 4 5 6 7 & 9 10 1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 8 10

Response of R_KSE_100 to R_KSE_100 Response of R_KSE_100 to OIL_PRICE Response of R_KSE_100to FRX

Monthly
Data
M1-2009 . 0] .

To
M12-2016 0 —— 0 w0

02+ e LS e B T T
1 2 3 4 5 8 7 8 9 10 1 2 3 4 5 [ 7 8 g 10 1 2 3 4 5 [ 7 8 g 10

5. Conclusion

Researchers have been historically intrigued by oil prices because of its
implications for the economy and corporations, at global and national levels, especially of
the developed world. But lately, the subject matter has attracted the attention of
researchers from developing world, with changing scenarios and its importance. The
objective of this study was to examine the co-movement of oil prices, stock returns and
exchange rate in the period of oil demand (2001-2008) and supply shock (2009-2016).
For the purpose, Pakistan was selected as a sample country due to its dependency on oil
import and having vibrant and fast growing stock market. The association of oil prices
against stock returns is investigated on daily, weekly and monthly basis, due to high
volatility in oil prices and stock prices of Pakistan. Consistent with the findings of
Nandha and Faff (2006), the results of Johansen Cointegration and vector error correction
models confirmed the long run relationship between oil prices and stock returns in all six
samples (daily, weekly and monthly data for oil supply and demand driven shocks). But
in short term, the oil prices are not associated with the changes in stock returns; thus
suggest that short run volatility in oil prices doesn’t affect the stock prices. Furthermore,
during demand driven oil prices shock, results confirm bi-directional relationship
between oil prices and stock returns in daily and weekly samples. Whereas, unidirectional
association is found in monthly data such as oil prices granger causes stock returns.
Furthermore, the exogenous shock of one standard deviation in oil demand driven shocks
has negative but insignificant response in stock returns. While in supply driven oil prices
phase, mix results were observed such as; after second period weak positive association is
reported which completely erodes at fourth period. As a whole for monthly data, there is
considerable variation in both phases.
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