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Abstract. This research is an attempt to framework the applied strides to evaluate the long run rela-
tionship among commonly used inflation proxies induces such as, wholesale price index (WPI) and
consumer price index (CPI), and crude oil price (COP) with KSE100 index returns. In this research
we used monthly data for the time period from July 1995 to June 2016, and thus, in this way total
252 observations have been considered. Time series have been made stationary by applying ADF
and PP tests at first difference. Johansen multivariate conintegration approach was used to test the
long-term association amongst the considered macroeconomic variables. The results indicated that
CPI and COP significantly affect KSE100 index returns that indicated CPI along with COP have
foreseen power to impact KSE100 index. In contrary, the results of WPI and COP do not have long
run relationship with KSE100 index in case of Pakistani economy. Results of variance decomposition
exhibited that the index of LKSE100 was realistically rarer exogenous in connection to distinctive
factors, as around 92.31% of its variation was explained due to its own specific shocks. It is con-
cluded that CPI and COP can impact the KSE100 index returns. It is confirmed by the results of
impulse response function that there is a positive and long run relationship between KSE100 returns
and consumer price index (proxy of inflation) and international crude oil prices.
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Introduction

Stock indices and returns are always being a great interest for arguments, and association of
stock indices with macroeconomic variables are the most examined subject for researches
and financial experts around the globe. In our research, we tried to explain and scrutinize
the association of KSE100 index returns with inflation (with CPI & WPI proxies) and in-
ternational crude oil prices. It is generally seen that economic variables as macroeconomic
variables T-bills, inflation, Foreign direct investments, interest rate, exchange rate, and
money supply can impact the trade volume, returns, and volatilities of financial markets.
The previous research studies indicated that there is no any set yardstick for prices and
inflation, but in maximum studies wholesale price index (WPI) and consumer price index
(CPI) have been used single or simultaneously both indices (e.g., Czapkiewicz, Stachowicz
2016; Abraham, Harrington 2016; Sibanda et al. 2015; etc.). Such inexact situation leads
to consideration and discussion that whether in the long run; CPI and WPI act same or
inversely, and also such discussion become very important while making the monetary
policies for the central banks that point to inflation.

Oil prices and macroeconomic variables. Oil acts as an important role in economic
development. Every country does not have plenty of such resources, so countries go for
importing oil from other countries and face oil price volatility. As the oil is considered as
highly demanded and depleting resource, so its price volatility can have effect on other vari-
ables as well such as, equity returns, exchange rate, inflation rate, and interest rate. Many
studies have tested such relations for developed economies like US, Japan, UK, and Canada,
and results of all these studies demonstrated that there is a definite impact of macroeco-
nomic variables on equity returns (e.g., Wei, Guo 2016; Wasseja 2015; Hardouvelis 1987;
Levine 2003; etc.). According to Levine and Zervos (1996), Chiarella and Gao (2004), and
Hooker (2004) macroeconomic variables such as: FDIs, GDP, employment, productivity,
inflation, and interest rate have explicit affect on stock markets returns. This is also clari-
fied by Nejad et al. (2016), Broadstock et al. (2016) and Sadorsky (1999) and studied and
established the association between stock returns and crude oil prices, where it was shown
that that oil price volatility is determinant of equity returns.

Linkage of oil prices to stock returns. Huang et al. (1996) have studied and concluded
the definite association between stock returns and crude oil prices, they further established
the long run association amongst equity returns, GDP, oil prices and interest rate (e.g., Mar-
dini, Ali 2016; Ghorbel, Souissi 2016; Hu et al. 2016; Beck, Levine 2004; etc.). Hence perfor-
mance of stock market is considered as an instrument for country’s economic growth. The
increase in international crude oil prices also increase the company’s expense and overall
doing of business, which lead to decrease the cash flows and stock prices of company (e.g.,
Yurtkur et al. 2016; Ma et al. 2016; Driesprong et al. 2008; Pollet, Wilson 2010; etc.). Ac-
cording to Naifar and Dohaiman (2013) crude oil prices affect inflation and interest rate,
which further impact the discount rate and this leads to affect the equity returns.

Linkage of inflation to stock returns. There are several proxies of inflation, in which
consumer price index (CPI) is regarded as the most prominent, which essentially deter-
mines the health of the economic position of the country. The investors of stock exchange
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look after the inflation rate as it may affect the investment and return and to see the risk
and profit margin. As the inflation rate rises, the prices of all products in the market in-
crease simultaneously. According to research studies, stock prices are inversely related to
the inflation (e.g., Ratti, Vespignani 2016; Albulescu et al. 2016; Asprem 1989; Najand et al.
1992; etc.). Brandt and Wang’s model (2003) suggested that inflation impacts the investor’s
risk averse and also needed yield on capital.

Objective and significance of research. The central objective of our research study is to
ascertain the association between KSE100 index returns by taking care of inflation (with
CPI & WPI proxies), and international crude oil prices. As in Pakistan, CPI is considered
as inflation indicator, thus this study uses CPI for inflation indicator and WPI as wholesale
index entailing of imported items allied to international market. This study comprises on
252 monthly observations for the time period from July 1995 to June 2016. The data has
been collected from various sources like KSE website for stock indices, Yahoo Finance for
crude oil prices, and Pakistan Bureau of Statistics for the CPI and WPI. Results of this study
will help investors in making decisions with consideration of their investment portfolio for
such notices.

Definitions of variables. We have used number of variables in this research, in this
section we define these variables as follows:

Karachi stock exchange. Karachi stock exchange (KSE) was founded in September 18,
1947. It was the only exchange in Pakistan at that time. Karachi stock exchange was ac-
knowledged “the best performing stock market of the World in 2002”. In the month of July
2016 it regains the status of an emerging market. According to the Bloomberg, Karachi
stock market was ranked 3™ amongst the best performing top 10 stock markets of the
World in 2014. In January 11, 2016, Pakistan stock exchange was incorporated with Karachi
stock exchange and two other bourses of Pakistan such as: Islamabad stock exchange (ISE)
and Lahore stock exchange (LSE). KSE100 index is regarded as the premier equity market
of Pakistan, and at the same time KSE100 index is one of the oldest equity markets of South
Asia. KSE100 index comprises of total 654 listed companies at index with overall market
capitalization of USD120.5 billion; KSE100 reached US$35 billion on July 30, 2011 and as
on July 10, 2015, it reached US$72 billion market capitalization.

Inflation rate. Inflation rate shows level of prices for goods and services are raised i.e.
currency purchasing power is failed. Burgess et al. (1994) defined inflation rate, as rate of
fluctuations in average level of prices. The inflation rate is very much linked to consumer
price index (CPI) that is an index of prices of goods used as demonstrative for whole na-
tional consumption form.

Consumer Price Index (CPI). The Consumer Price Index (CPI) is catalogue that mea-
sures the weighted average prices of set of consumer goods/services as food, medical or
transport. CPI is measured by taking changes in prices of each item of set of goods/services
and get average of them. So, CPI is used as determinant for inflation/deflation, and varia-
tions in CPI would show the prices variations with cost of living.

Wholesale price index (WPI). The wholesale price index (WPI) is the catalogue used
to measure the price of set of wholesale goods. It is used as a central measure of inflation
by some countries. In Pakistan, it is used to measure the price variations in manufactured
goods/services, which are produced in the wholesale market during a required period.
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Crude oil prices. Crude oil is a natural organic petroleum product that is composed of
hydrocarbon deposits and other organic materials. The refined products of crude oil are
diesel, gasoline, and other petrochemical products, which can be used in industrial usage.
International crude oil prices are measured and quoted in barrels that are defined by Brent
Blend, OPEC-BR and NMAX.

Figure 1 shows the trend of CPI, WPI (proxies of inflation) in Pakistan, KSE100 index
and world crude oil prices (COP). The values are converted into natural Log that depicted
the values and pattern in percent and could be derived a meaningful inference.
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Fig. 1. Trends of CPI, WPI, KSE100 and COP
Source: Authors’ calculations

The rest of the research study is ordered as: the Segment I comprises of the overviews
regarding the pertinent previous literature on the linkage among oil prices, inflation, and
important economic variables and capital markets. However, the Segment II contains on
empirical framework and estimation techniques. Whereas, the Segment III talks about
estimations and results. Finally, the last Segment comprises of discussions and conclusion.

1. Review of literature

Numerous theoretical and empirical literature has been pointed to examine the impact of
exchange rate, global inflation, energy prices, international food inflation, world crude oil
prices, domestic inflation, GDP, and interest rate on equity returns in different countries.
The current review of literature showed a positive and significant association among inter-
national oil prices, inflation and their impact on equity prices.

Impact of oil prices shocks on stocks and inflation. There are many studies such as, Xu
et al. (2014), Harvey et al. (2017), Abhyankar et al. (2013), Basher and Sadorsky (2006)
determined the factors that push oil price shocks. Also Yurtkur et al. (2016) and Wang et al.
(2013) explained that likely differences between the countries those either oil producing or
oil importing and concluded that both experienced differently. Another study concluded
that the importer of oil countries stock markets’ returns has an impact of oil prices shocks
but oil exporting countries do not have (Kilian, Park 2009). Oil is a major raw resource that
is widely distributed in the economy. With concerned to oil price shocks, the oil importing
countries got increment in CPI as oil price rises, the cost of goods also raises; thus produc-
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tion is decreased. With oil price shock, American CPI fluctuates, hence affects the Global
economy (e.g., Abraham, Harrington 2016; Sibanda et al. 2015; Lee et al. 2001; etc.). It is
evident that higher prices of oil lead the higher cost of production, and eventually lower
the overall production, which also lower the earnings of organizations (Enders, Jones 2016).

Impact of crude oil prices on stock returns. Now, many studies of economic and finance
examine the association between equity returns, crude oil prices, and other macroeconomic
variables, and concluded a significant positive relationship (e.g., Pinho, Madaleno 2016;
Moosa 2015; etc.). The studies have congruent results for the association of crude oil prices
and equity returns. Several research studies also concluded a negative association between
equity returns and oil prices for developed economies (e.g., Harvey et al. 2017; Gopal,
Munusamy 2016; Xu 2015; Balcilar et al. 2015; Cunado, Perez de Garcia 2014; Chen 2009;
etc.). But with contrast to this, other studies found direct relationship between oil prices
and equity returns also (e.g., Ponka 2016; Mardini, Ali 2016; Gozgor et al. 2015; Sim, Zhou
2015; Sadorsky 1999; Abdalla et al. 2012; etc.). Nonetheless, Sarwar and Hussan (2016),
Jammazi and Aloui (2010), Apergis and Miller (2009) concluded insignificant relationship
between oil prices and equity returns. While finding for emerging countries is different as
some studies suggested negative association between oil prices and equity prices especially
in perspective of emerging markets (e.g., Raza et al. 2016; Najaf et al. 2016; Basher et al.
2012; Gupta, Modise 2013; etc.). Similarly, several studies found insignificant association
between crude oil prices and stock returns of emerging equity markets (e.g., Gomes 2015;
Kang, Ratti 2013; etc.).

Impact of oil prices on inflation and stock returns. The changes in crude oil prices af-
fect the Inflation; Mork’s (1989) determined the affects of oil prices on inflation rate and
stock returns. Albulescu et al. (2016), Cunado and Perez de Gracia (2005), Fletcher (2000)
showed that oil prices, stock exchange and inflation rate have significant positive relation
with each other. Many studies showed that there is a positive affect of crude oil prices on
inflation rate, CPI, stock market, and gold prices. So raise oil price pointers to inflation,
decrease of production and productivity (e.g., Bec, Gaye 2016; Geise, Pitatowska 2015; etc.).

Impact of inflation and interest rate on stock returns. Consumer price index (CPI) is of
the main catalogues for country’s economic situation, as it determines the inflation rate for
which investors of stock exchange are concerned because it affects their investment, return,
profit margin and their evaluation of risk factors. According to the studies, if inflation rate
escalated then simultaneously equity prices also rise, so, this phenomenon concluded a
direct relationship (Wulfsberg 2016). However, some studies examined negative association
between inflation rate and stock returns (e.g., Ratti, Vespignani 2016; Haugom et al. 2016;
Jiang, Gu 2016; Albulescu et al. 2016; Mushtaq 2012; etc.). Numerous studies investigated
the affects of interest and inflation rates on equity returns, and concluded that inflation
and interest rate have an inverse association on stock returns (e.g., Gomes 2015; Sultonov
2015; Gilmore et al. 2015; etc.).

Several research studies have been taken place to get evidence from macroeconomic
indicators as money supply, inflation and exchange rates towards stock returns and showed
demonstrative power over it. Hu et al. (2016), Bondia et al. (2016), and George (2009)
suggested that fundamental indicators’ actions cannot describe stock price, and in reverse,



572 R. Raheem Ahmed et al. Estimation of long-run relationship of inflation (CPI & WPI) ...

stock markets cannot describe fundamental indicators. But even then these macroeconom-
ic variables and speculative bubbles can influence stock market movements or irrational
behavior. Similarly, Popescu (2016), Ma et al. (2016), Guliman (2015), Binswanger (2000)
suggested that fundamental macroeconomic indicators do not explain expected returns in
developed or emerging stock markets.

2. Empirical framework

Model specification. Following equations show the theoretical framework in which the re-
lationship between indicators and their affects on stock prices can be determined and that
eventually lead to the final results i.e. positive or inverse impact of that indicator. However,
the indicators have impact on stock prices in terms of results of the tests used.

LKSE, =a, +B,LCPI, +B,LCOP, +¢; (1)
LKSE, = o, +B,LWPI, +B,LCOP, +¢; )

where: LKSE = Log of Pakistan stock exchange (KSE100); LCPI = It is a natural log of
consumer price index (CPI); LWPI = It is a natural log of wholesale prices index (WPI);
LCOP = Log of crude oil prices (COP); t = time period; o = constant value, and € = ran-
dom error term.

Estimation technique. This study uses Johansen multivariate cointegration modeling as
estimation technique. Following phases are used to analyze the cointegration. First of all,
we have to check the order of integration for each variable, and after that we employ the
multivariate conintegration analysis, then we employ the variance decomposition method
to validate the multivariate cointegration results.

Unit root test. It is a technique to investigate the order of integration for each series
under consideration. For this purpose, various methods have been developed, one of the
widely used method is the Augmented Dickey-Fuller (ADF); this test requires rejecting
the null hypothesis of unit root in comparison of alternative-hypothesis of stationarity
(e.g., Dickey, Fuller 1979, 1981; etc.). Following regression equation shows common form
of ADF test: .

Ay, =0, +0yy, + ZQAYr e,
i=1
where: y = It is the data time series; t = It is the time period; A = 1% difference operator;
n = number of lags; o) = constant value; e = random error.

Phillips and Perron (1988) have also suggested the method for unit root test and given
the following equation:

Ay =0, + 0y, te.

The Johansen multivariate cointegration. This is based on cointegration equation by
analyzing the presence of conintegration amongst the time series of identical order of in-
tegration. Basically main theme behind of this cointegration is that if the data time series
(two or more) travel together in a precisely manner regardless of data series themselves
are drifted in the long run then the difference between them is constant. As the difference
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between series is constant so this can be defined as long-term equilibrium association (Hall,
Henry 1989). Therefore, if there is absence of cointegration then the variable could not have
any long-term association that means that they move indiscriminately walk away from
one another (Dickey et al. 1991). We employed a test procedure, which was developed and
proposed by Johansen and Juselius (1990), and Johansen (1991). The following equation
consists of “y,” as a vector for “n” number of stochastic variables and includes “p” lag vector
autoregression (VAR) through Gaussian error as illustrated by Johansen (1991) modeling,
and expressed as follows:

Vi =U+tA Y+ A +&,

pYi-p
where: y, = (nx1) vector of variables integrated of I(1) and 1(2); &, = (nx1) vectors of shocks,
now, the VAR equation can be written as follows:
n—1
Ayy =p+my, + ZTtAyt—l &
i=1
p p l
where: n=)"A;; and 1, = Y A;.
i=1 j=i+1

Johansen and Juselius (1990), Johansen (1988, 1995) have given two statistical models
for finding the cointegration vectors, where the first test is known as, the Trace approxima-
tion (A Trace) that investigates the null hypothesis as number of the trace test (A trace),
which analyzes the null-hypothesis as number of distinctive cointegrating vectors that

«, »

would be equal or less than “p” opposed to general alternatives “p = r”, and is calculated as:

n A
}"tmce (1’) =T Z In(1 _7\'”1))

i=r+l
where: T = number of usable observations; A,,; = Estimated Eigen-value from the matrix.
In Johansen and Juselius (1990) cointegration, the second test is called Max Eigen-value
test (A max), which can be computed by following equation:

A

max (

r,r+1) :—Tln(l —71,“ )

« »

This is concerned to analyze the null hypothesis because there are “r” cointegrating
vectors against of alternative hypothesis that is “r+1” cointegrating vector.

Variance decomposition analysis. Pesaran et al. (2001) suggested this analysis by defin-
ing the variance decomposition method, which involves only in one variable because of
advance shocks decreasing in the compelling variables. In actuality the variance decompo-
sition shows the extent of evidence in the autoregression where each variable provides to
other variables. It shows, at what extent exogenous stuns to other variables elucidate the
estimate error variance of each of the variable. The benefit of using this method as this
procedure is free from ordering of variables.

VDA checks all the fajlures in accordance with variations in the values of macroeco-
nomic factors in a specified time frame. The VDA shows that the taken variable might be
elevated due to either its own shocks or the impact of other macroeconomic variables. Var-
iance decomposition analysis is known as the best methodology to forecast the cumulative
effects of shocks and its significant changes.
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3. Estimation and results

Philips-Parron (PP) and Augmented Dickey-Fuller (ADF) techniques have been employed
to examine the stationarity properties of the data time series, and Table 1 shows the results
at level and first difference.

Philips-Parron (PP) and Augmented Dickey-Fuller Techniques (ADF). Firstly, Unit
Root is used on series or log of data and all the series were non-constant, which defines
that LKSE, LCPI, LWPI and LCOP possess unit-root at level, however at 1%t difference all
are stationary. Therefore, it can be summarized that the variables have gone through the
procedure of I(1), as depicted by Table 1, hence, it is concluded that the null hypothesis has
been rejected at 1% of unit root at first difference; therefore, all variables are incorporated
of order one i.e. I(1) process.

Table 1. Stationarity tests result (Philips-Parron & Augmented Dickey-Fuller)

Unit Root Tests for stationarity at level and first difference

Augmented Dickey-Fuller (ADF) Philips-Parron (PP)
Variables
Level Ist Diff Prob. Level Ist Diff Prob.
LKSE 0.093 -15.589 * 0.087 -15.589 *
LCOP -1.698 -11.668 * -1.660 -11.702 *
LCPI 0.232 -6.343 * 0.164 -13.890 *
LWPI -0.302 -9.679 * -0.423 -9.780 *

Note: *significant at 1% level. MacKinnon (1991) critical value (-3.461 - 1%) for rejection of hypothesis
of unit root applied.
Source: Authors’ estimation.

Graphical representation for stationarity. The Figure 2 shows that trend is stationary
at first difference and the mean and variance is constant. If we look at the outcomes of PP
and ADF techniques and graphs it is evident that the p-values of LKSE, LCOP, LCPI and
LWPI are less than 1% having critical value of -3.461, which explores that data time series
are stationary at first order or follow I(1) process.

VAR Lag (LKSE, LCPI & LCOP). For applying the Johansen (1991) cointegration meth-
od for long run relationship that is equation (1) and (2) it is needed to firstly analyze the
lag length by evaluating VAR for both equations. Table 2 and Table 3 show these results.
Table 2 shows the VAR lag as it is seen that the lag length in equation 1 model is 3. Thus
Johansen cointegration method is applied through lag length 1, 2 for equation (1).

VAR Lag (LKSE, LCOP & LWPI). Table 3 shows the VAR lag as it is seen that the
lag length in equation (2) model is 3 also. Thus Johansen cointegration method is applied
through lag length 1, 2 for equations (2) as well.

Johansen multivariate cointegration test (long run). Cointegration is used when the
non-stationary data time series has signified a long run relationship amongst the variables.
But if there are two or more than two series are independently non stationary (and have
to be integrated later of same order) and stationary linear combination exists — then we
name it cointegration.
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Source: Authors’ calculations.

Table 2. VAR Lag order selection criteria

10 12 14 16

Lag LogL LR FPE AIC SC HQ
0 -407.15 NA 0.01 3.36 3.40 3.38
1 1368.53 3493.13 0.00 -11.12 10.94709* -11.05
2 1387.09 36.06 0.00 -11.20 -10.90 11.07626*
3 1401.24 27.13739* 2.64e-09* 11.23968* -10.81 -11.07
4 1408.87 14.45 0.00 -11.23 -10.67 -11.00
5 1416.32 13.91 0.00 -11.22 -10.53 -10.94
6 1421.57 9.69 0.00 -11.19 -10.37 -10.86
7 1425.95 7.96 0.00 -11.15 -10.20 -10.77
8 1433.60 13.74 0.00 -11.14 -10.06 -10.70

Notes: *indicates lag order selected by the criterion; LR: sequential modified LR test statistic (each test
at 5% level); FPE: Final prediction error; AIC: Akaike information criterion; SC: Swarz information
criterion; HQ: Hannan-Quinn information criterion.

Source: Authors’ estimation.
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Table 3. VAR Lag order selection criteria

Lag LogL LR FPE AIC SC HQ
0 -439.83 NA 0.01 3.63 3.67 3.65
1 1301.26 3425.10 0.00 -10.57 -10.40 -10.50
2 1337.38 70.17 0.00 -10.79 10.48903* 10.66880*
3 1346.53 17.54 4.13e-09* 10.79122* -10.36 -10.62
4 1349.73 6.07 0.00 -10.74 -10.18 -10.52
5 1354.79 9.45 0.00 -10.71 -10.02 -10.43
6 1358.90 7.58 0.00 -10.67 -9.85 -10.34
7 1364.39 9.99 0.00 -10.64 -9.70 -10.26
8 1376.25 21.30006* 5E-09 -1E+01 -1E+01 -1E+01

Notes: *indicates lag order selected by the criterion; LR: sequential modified LR test statistic (each test
at 5% level); FPE: Final prediction error; AIC: Akaike information criterion; SC: Swarz information
criterion; HQ: Hannan-Quinn information criterion.

Source: Authors’ estimation.

The Johansen test has two tests i.e. the trace statistics that examines the null hypothesis
against the alternative hypothesis of “m” cointegrating vectors in a stationary data time

« »

series. There are “r” cointegrating vectors where r = 0, 1..., m etc., and 2" test is Max.
Eigen-value that actually tests the null-hypothesis against the alternative that there is “r”
cointegrating relation where it is “r + 17

Cointegration (LKSE, LCPI & LCOP). Below Table 4 shows the outcomes of long run
relation i.e. cointegration condition that methodology used by Johansen and Juselius (1990)
for LKSE, LCPI and LCOP. The results show maximum eigenvalue statistic and trace sta-
tistics, which point to long run relation or one cointegration between CPI, KSE 100 index,
and COP. Both tests have p < 0.05 and trace statistic > critical value of run relationship or
one cointegration.

Cointegration (LKSE, LWPI & LCOP). Following Table 5 shows the outcome of exis-
tence of long run relation or cointegration condition for LKSE, LWPI and LCOP by using
the method of Johansen and Juselius (1990). Here results show that maximum eigenvalue
statistic and trace statistics have no long run relationship or no cointegration between WPI,
KSE 100 index and COP as both tests have p > 0.05 and trace statistic < critical value.

Variance Decompositions Analysis-D(LKSE), D(LCPI) & D(LCOP). The results of
Table 6, stipulate further validation of associations among the variables investigation. The
findings of the variance decomposition analysis confirmed that the magnitude of the fore-
see error of distinct variable resultant of other variables. Therefore, we can establish that
the VDA generates viability to pick the comparative connotation of each variable that cre-
ates fluctuation in unlike variables (Ratanapakorn, Sharma 2007). Results of the Table 6
established that LKSE100 index was reasonably rarer exogenous in associations to diverse
factors, as around 92.31% of its variation was explained by its own shocks succeeding up
to 10 months. However, other variables such as, LCPI (proxy of inflation) explained the
variance projection of 3.797%, and LCOP elucidated variance of 3.889% independently for
LKSE100 index.
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Table 4. Cointegration condition for LKSE, LCPI & LCOP

577

Unrestricted cointegration rank test (Trace)

II?;I.)O;? EIS];:? Eigenvalue sgirteilscgc Critigﬁialue Prob.**
None* 0.1085 33.4262 29.7971 0.0183
At most 1 0.0190 4.8184 15.4947 0.8278
At most 2 0.0002 0.0485 3.8415 0.8256
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted cointegration rank test (Maximum Eigen-value)
NootCry  Heewahe VIR bl PR
None* 0.1085 28.6079 21.1316 0.0037
At most 1 0.0190 4.7698 14.2646 0.7706
At most 2 0.0002 0.0485 3.8415 0.8256
Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Source: Authors’ estimation.
Table 5. Cointegration condition for LKSE, LWPI & LCOP
Unrestricted cointegration rank test (Trace)
II{I?(:? (ejsél(;’—;i Eigenvalue sgalfilscteic Criti(c)ﬁsvalue Prob.™
None* 0.0561 18.0157 29.7971 0.5649
At most 1 0.0145 3.6278 15.4947 0.9313
At most 2 0.0000 0.0030 3.8415 0.9543
Trace test indicates no cointegration at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigevalue)
el e Vb 08 e
None 0.0561 14.3879 21.1316 0.3340
At most 1 0.0145 3.6248 14.2646 0.8967
At most 2 0.0000 0.0030 3.8415 0.9543

Max-eigenvalue test indicates no cointegration at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Source: Authors’ estimation.
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Moreover, CPI shows KSE100 index by 3.80%, whereas, crude oil price contributes
3.89% to the KSE100 index and the outcomes are in line with the outcome of cointegration
test results. Therefore, crude oil prices and CPI are the important macroeconomic factors,
which contribute to KSE100 index in Pakistan even though crude oil is marginal at 3.89%
and CPI is at 3.90%. Thus, it can be suggested that crude oil prices and inflation rate are
used to forecast the Pakistani stock market returns.

Table 6. Variance Decomposition — D(LKSE), D(LCPI) & D(LCOP)

Variance Decomposition of D(LKSE)

Period S.E. D(LKSE) D(LCPI) D(LCOP)
1 0.0867 100.0000 0.0000 0.0000
2 0.0873 98.6523 0.6701 0.6776
3 0.0899 92.9075 3.2820 3.8105
4 0.0901 92.9343 3.2672 3.7985
5 0.0903 92.8325 3.3631 3.8044
6 0.0905 92.3914 3.7555 3.8531
7 0.0905 92.3512 3.7751 3.8738
8 0.0905 92.3376 3.7777 3.8847
9 0.0905 92.3165 3.7971 3.8864
10 0.0905 92.3127 3.7975 3.8898

Variance Decomposition of D(LCPI)

Period SE. D(LKSE) D(LCPI) D(LCOP)
1 0.0069 0.1268 99.8732 0.0000
2 0.0072 0.3540 94.1389 5.5071
3 0.0073 1.0280 92.7295 6.2425
4 0.0075 1.1790 92.6955 6.1255
5 0.0075 1.1719 92.2892 6.5389
6 0.0075 1.1775 92.1401 6.6824
7 0.0076 1.1773 92.1332 6.6895
8 0.0076 1.1778 92.1062 6.7160
9 0.0076 1.1785 92.1008 6.7207
10 0.0076 1.1789 92.1005 6.7206

Variance Decomposition of D(LCOP)

Period S.E. D(LKSE) D(LCPI) D(LCOP)
1 0.08214 0.56847 3.15770 96.27383
2 0.08522 0.95198 3.17640 95.87162
3 0.08657 2.86345 3.30570 93.83084
4 0.08740 2.82865 4.90078 92.27057
5 0.08759 2.82210 5.30109 91.87680
6 0.08765 2.81862 5.39653 91.78485
7 0.08775 2.81402 5.59268 91.59331
8 0.08779 2.81171 5.64368 91.54461
9 0.08780 2.81156 5.64995 91.53849
10 0.08781 2.81128 5.65833 91.53039

Cholesky Ordering: D(LKSE) D(LCPI) D(LCOP)

Source: Authors’ calculations.
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Variance Decompositions Analysis-D(LKSE), D(LWPI) & D(LCOP). Similarly, results
of the Table 7 established that LKSE100 index was judiciously fewer exogenous in relations
to varied variables, as around 92.691% of its variation was explained by its own shocks
succeeding up to 10 months. However, other variables such as, LWPI (proxy of inflation)
elucidated the variance projection of 1.811%, and LCOP clarified variance of 4.497% indi-
vidually for LKSE100 index. The share of LWPI (proxy for inflation) is very minimal, and
cannot be clarified for KSE100 index.

Table 7. Variance Decomposition — D(LKSE), D(LWPI) & D(LCOP)
Variance Decomposition of D(LKSE)

Period S.E. D(LKSE) D(LWPI) D(LCOP)
1 0.0873 100.0000 0.0000 0.0000
2 0.0876 99.4675 0.0883 0.4442
3 0.0897 94.8220 0.7976 4.3804
4 0.0901 94.3304 1.2471 4.4225
5 0.0903 94.0777 1.4819 4.4404
6 0.0904 93.8292 1.6999 4.4709
7 0.0904 93.7333 1.7853 4.4814
8 0.0905 93.7026 1.8060 44914
9 0.0905 93.6937 1.8107 4.4956
10 0.0905 93.6911 1.8113 44975

Variance Decomposition of D(LWPI)

Period S.E. D(LKSE) D(LWPI) D(LCOP)
1 0.0090 0.1410 99.8590 0.0000
2 0.0101 0.3160 94.6221 5.0620
3 0.0104 1.0999 93.0560 5.8441
4 0.0106 1.4355 92.4832 6.0813
5 0.0106 1.4630 92.0129 6.5241
6 0.0106 1.4698 91.8470 6.6833
7 0.0106 1.4738 91.8098 6.7163
8 0.0106 1.4743 91.8027 6.7230
9 0.0106 1.4742 91.8025 6.7233
10 0.0106 1.4742 91.8028 6.7230

Variance Decomposition of D(LCOP)

Period S.E. D(LKSE) D(LWPI) D(LCOP)
1 0.08202 0.55134 10.79053 88.65813
2 0.08548 1.03228 12.54068 86.42704
3 0.08681 3.13141 12.32089 84.54769
4 0.08727 3.11562 12.81341 84.07097
5 0.08751 3.09967 13.23136 83.66897
6 0.08763 3.10818 13.44014 83.45168
7 0.08770 3.10504 13.56417 83.33078
8 0.08773 3.10653 13.61093 83.28254
9 0.08775 3.10676 13.62329 83.26995
10 0.08775 3.10731 13.62570 83.26699

Cholesky Ordering: D(LKSE) D(LWPI) D(LCOP)

Source: Authors calculations.



580 R. Raheem Ahmed et al. Estimation of long-run relationship of inflation (CPI & WPI) ...

Impulse Response Function (IRF) - VAR (DLKSE, DLCPI, DLCOP). We also applied
impulse response function to discover and explain the problem that how much rapidly, and
how many times in one variable are transmitted into others. Figure 3, demonstrated the
investigations of impulse response function, where reaction of series can be seen by con-
sidering that every series have one standard deviation shock. The Figure 3 shows the crude
oil prices and CPI shocks to KSE100 returns and also assess the stock market return IRF
to own shocks and CPI and crude oil price shocks. KSE100 index shows inverse relation-
ship with its past on the long run according to results. Further it has inverse relationship
in its response towards CPI shocks for first three periods and except the six periods CPI
shows positive relationship in the long-term, and this result is consistent with the results
of Johansen cointegration as discussed in earlier section. However, KSE100 shows positive
relationship in response to the crude oil prices shocks for first three periods and for the
long run crude oil price has positive relationship and here the results are in lined with
Johansen cointegration estimation results.

Impulse Response Function (IRF) - VAR (DLKSE, DLWPI, DLCOP). Any response
to any dynamic system with reaction to external alteration is called an impulse response,
which is used to trigger the reaction of the dependent variables in the VAR towards each
variable’s shocks. Below Figure 4 represents such analysis of the impulse response of

Response to Cholesky One S.D. Innovations + 2 S.E.

Response of D(LKSE) to D(LKSE) Response of D(LKSE) to D(LCPI) Response of D(LKSE) to D(LCOP)
0.12 0.12 0.12
0.08 "‘\‘ 0.08 | 0.08
0.04 - 0.04 - 0.04

0.04 ~0.04 T 0.04
12 3 a4 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of D(LCPI) to D(LKSE) Response of D(LCPI) to D(LCPI) Response of D(LCPI) to D(LCOP)
0.008 0.008 0.008
0.006 - 0.006 - 0.006
0.004 | 0.004 - 1\ 0.004
0.002 | 0.002- 00024
0.000 e 0.000 e ___.u,:iiii‘_'.'.',i 0.000 42— e — ===
-0.002 T T T T T T T T ~0.002 T T T T T T T T -0.002
1 2 3 4 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of D(LCOP) to D(LKSE) Response of D(LCOP) to D(LCPI) Response of D(LCOP) to D(LCOP)
0.08 - 0.08 | 0.08
0.04 0.04 |
0.00 o L T S ———— L P ——r—___
0.04 T T T T T T T T 0.04 T T T T T T T T 0.04 T T T T T T T T
12 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Fig. 3. Impulse Response Function - VAR (DLKSE, DLCPI, DLCOP)
Source: Authors’ calculations.
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Response to Cholesky One S.D. Innovations + 2 S.E.

Response of D(LKSE) to D(LKSE) Response of D(LKSE) to D(LWPI) Response of D(LKSE) to D(LCOP)
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Fig. 4. Impulse Response Function - VAR (DLKSE, DLWPI, DLCOP)
Source: Authors’ calculations.

KSE100 index in contrast to its own stuns and crude oil prices and wholesale price index
shocks, where it can be seen from the result that on the long run KSE100 index has inverse
relationship with its past. It is further suggested that there is negative relationship in its
response to wholesale price index shocks during the period and same is the case with its
response to international crude prices in long-term excluding first three periods because it
has shown positive association in short-run and shown negativity from 5 to 7 periods and
the positive relation in the long run up to 10 period and here the results are in line with
Johansen cointegration estimation results.

Discussions and Conclusion

Discussions. As the aim of the research was to examine the association among KSE100
index returns, international oil prices and inflation in Pakistan for the period from July
1995 to June 2016. Thus, it is concluded from the outcomes that crude oil prices and CPI
contribute to estimate KSE100 index by using CPI as inflation pointer, and one cointegra-
tion among the variables is examined, but when considering WPI as inflation indicator or
pointer then no cointegration relation was observed, and demonstrated that there is no
long-term relationship existed between KSE100 and WPI. The results of this research study
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also demonstrated that crude oil prices have a significant affect on stock returns, which are
consistent with previous research studies (e.g., Mardini, Ali 2016; Ghorbel, Souissi 2016; Hu
et al. 2016; Pinho, Madaleno 2016; Moosa 2015; etc.). According to the results of our study,
it further shows CPI (proxy of inflation rate) has a significant affect on equity returns, and
previous studies also suggested if inflation rate escalated then simultaneously equity prices
also rise, so, this phenomenon concluded a direct relationship (Wulfsberg 2016). However,
some studies examined negative association between inflation rate and stock returns (e.g.,
Ratti, Vespignani 2016; Haugom et al. 2016; Jiang, Gu 2016; Albulescu et al. 2016; Mush-
taq 2012; etc.). Several studies investigated the affects of interest rate and inflation rate on
equity returns, and concluded that inflation and interest rate have an inverse association
on stock returns (e.g., Gomes 2015; Sultonov 2015; Gilmore et al. 2015; etc.).

Conclusion. Finally, the results of this paper concluded that CPI and COP significantly
affect KSE 100 index returns that elaborates the COP and CPI both together are strong
variables to estimate or forecast the KSE100 index returns. However, WPI with COP have
shown none of any long-term association with KSE100 index in case of Pakistani econ-
omy. Results and findings of variance decomposition analysis (VDA) demonstrated that
the LKSE 100 index was moderately fewer exogenous in connection to different variables,
because approximately 92.312 percent of its fluctuation was explained by its own particular
stuns following up to 10 months. Therefore, overall it can be concluded that consumer price
index (CPI) and crude oil prices (COP) are significant macroeconomic variables, which
impact the Pakistan stock market returns (KSE100) but both are marginal at 3.90% (CPI)
and 3.89% (COP). It is also concluded, in terms of stock market index impulse response
function with its own shocks and consumer price index and crude oil prices shocks, it is
observed that KSE100 index has negative association through its past on long-term ba-
sis, moreover, it has a positive relationship in the long run. It is further concluded that
its response to CPI shocks and with COP has positive relationship in a long-term; these
outcomes are consistent to the outcome of long run Johansen cointegration estimation as
calculated in the earlier section.

References

Abdalla, T. Y,; Abdalla, A. Y,; Dexon, L. A. 2012. Stock market prediction using inductive models, In-
ternational Journal of Computer Applications 49(1): 36-42. https://doi.org/10.5120/7594-9797
Abhyankar, A.; Xu, B.; Wang, J. 2013. Oil price shocks and the stock market: evidence from Japan, The

Energy Journal 34(2). https://doi.org/10.5547/01956574.34.2.7
Abraham, R.; Harrington, C. 2016. Determinants of oil futures prices, Theoretical Economics Letters
6(4): 742-749. https://doi.org/10.4236/tel.2016.64078

Albulescu, C. T.; Aubin, C.; Goyeau, D. 2016. Stock prices, inflation and inflation uncertainty in the
U.S.: testing the long-run relationship considering Dow Jones sector indexes, Applied Economics:
1-14 (in press). https://doi.org/10.1080/00036846.2016.1226491

Apergis, N.; Miller, S. M. 2009. Do structural oil-market shocks affect stock prices?, Energy Economics
31(4): 569-575. https://doi.org/10.1016/j.eneco.2009.03.001

Asprem, M. 1989. Stock prices, asset portfolios and macroeconomic variables in ten European countries,
Journal of Banking & Finance 13(4-5): 589-612. https://doi.org/10.1016/0378-4266(89)90032-0



Technological and Economic Development of Economy, 2017, 23(4): 567-588 583

Balcilar, M.; Gupta, R.; Miller, S. M. 2015. Regime switching model of US crude oil and stock mar-
ket prices: 1859 to 2013, Energy Economics 49: 317-327. https://doi.org/10.1016/j.eneco.2015.01.026

Basher, S. A.; Haug, A. A.; Sadorsky, P. 2012. Oil prices, exchange rates and emerging stock markets,
Energy Economics 34(1): 227-240. https://doi.org/10.1016/j.eneco.2011.10.005

Basher, S. A.; Sadorsky, P. 2006. Oil price risk and emerging stock markets, Global Finance Journal 17(2):
224-251. https://doi.org/10.1016/j.g6.2006.04.001

Bec, E; Gaye, A. D. 2016. How do oil price forecast errors impact inflation forecast errors? An empirical
analysis from US, French and UK inflation forecasts, Economic Modelling 53: 75-88.
https://doi.org/10.1016/j.econmod.2015.11.008

Beck, T.; Levine, R. 2004. Stock markets, banks, and growth: Panel evidence, Journal of Banking &
Finance 28(3): 423-442. https://doi.org/10.1016/s0378-4266(02)00408-9

Binswanger, M. 2000. Stock market booms and real economic activity: Is this time different?, Internation-
al Review of Economics and Finance 9(4): 387-415. https://doi.org/10.1016/s1059-0560(99)00056-8

Bondia, R.; Ghosh, S.; Kanjilal, K. 2016. International crude oil prices and the stock prices of clean
energy and technology companies: evidence from non-linear cointegration tests with unknown
structural breaks, Energy 101: 558-565. https://doi.org/10.1016/j.energy.2016.02.031

Brandt, M. W,; Wang, K. Q. 2003. Time-varying risk aversion and unexpected inflation, Journal of
Monetary Economics 50(7): 1457-1498. https://doi.org/10.1016/j.jmoneco.2003.08.001

Broadstock, D. C.; Fan, Y.; Ji, Q; Zhang, D. 2016. Shocks and stocks: a bottom-up assessment of the
relationship between oil prices, gasoline prices and the returns of Chinese firms, The Energy Journal
37(1). https://doi.org/10.5547/01956574.37.S11.dbro

Burgess, S.; Burda, M.; Wyplosz, C. 1994. Macroeconomics: a European text, The Economic Journal 104:
424-696. https://doi.org/10.2307/2234652

Chen, S.-S. 2009. Predicting the bear stock market: macroeconomic variables as leading indicators,
Journal of Banking & Finance 33(2): 211-223. https://doi.org/10.1016/j.jbankfin.2008.07.013

Chiarella, C; Gao, S. 2004. The value of the S&P 500 - a macro view of the stock market adjustment
process, Global Finance Journal 15(2): 171-196. https://doi.org/10.1016/j.gf].2004.03.002

Cunado, J.; Perez de Gracia, E 2005. Oil prices, economic activity and inflation: evidence for some
Asian countries, The Quarterly Review of Economics and Finance 45(1): 65-83.
https://doi.org/10.1016/j.qref.2004.02.003

Cunado, J.; Perez de Gracia, E 2014. Oil price shocks and stock market returns: evidence for some
European countries, Energy Economics 42: 365-377. https://doi.org/10.1016/j.eneco.2013.10.017

Czapkiewicz, A.; Stachowicz, M. 2016. The long-run relationship between the stock market and main
macroeconomic variables in Poland, Managerial Economics 17(1): 7-20.
https://doi.org/10.7494/manage.2016.17.1.7

Dickey, D. A; Fuller, W. A. 1979. Distribution of estimators for autoregressive time series with a unit
root, Journal of the American Statistical Association 74(366a): 427-431.
https://doi.org/10.1080/01621459.1979.10482531

Dickey, D. A; Fuller, W. A. 1981. Likelihood ratio statistics for autoregressive time series with a unit
root, Econometrica 49(4): 1057-1072. https://doi.org/10.2307/1912517

Dickey, J. O.; Ghil, M.; Marcus, S. L. 1991. Extratropical aspects of the 40-50 day oscillation in length-
of-day and atmospheric angular momentum, Journal of Geophysical Research 96(D12): 22643—
22658. https://doi.org/10.1029/91jd02339

Driesprong, G.; Jacobsen, B.; Maat, B. 2008. Striking oil: another puzzle?, Journal of Financial Economics
89(2): 307-327. https://doi.org/10.1016/j.jfineco.2007.07.008

Enders, W;; Jones, P. 2016. Grain prices, oil prices, and multiple smooth breaks in a VAR, Studies in
Nonlinear Dynamics & Econometrics 20(4) (in press). https://doi.org/10.1515/snde-2014-0101



584 R. Raheem Ahmed et al. Estimation of long-run relationship of inflation (CPI & WPI) ...

Fletcher, J. 2000. On the conditional relationship between beta and return in international stock re-
turns, International Review of Financial Analysis 9(3): 235-245.
https://doi.org/10.1016/s1057-5219(00)00030-2

Geise, A.; Pitatowska, M. 2015. Oil prices, production and inflation in the selected EU countries: thresh-
old cointegration approach, Dynamic Econometric Models 14: 71-91.
https://doi.org/10.12775/dem.2014.004

George, E 2009. The relationship between stock market, CPI and industrial production in Greece and
the impact of oil prices: are any new findings emerging from the examination of their cyclical
components, using recent data?, in International Conference on Applied Economics-ICOAE 2009,
27 May 2009, Kastoria, Greece. 163-169.

Ghorbel, A.; Souissi, N. 2016. Long memory and fractional cointegration relationship between physical
and financial oil markets, International Journal of Bonds and Derivatives 2(2): 133-151.
https://doi.org/10.1504/ijbd.2016.077185

Gilmore, C. G.; McManus, G. M.; Sharma, R.; Tezel, A. 2015. The dynamics of oil and stock prices co-
movements, International Journal of Financial Research 7(1): 121-129.
https://doi.org/10.5430/ijfr.v7nlp121

Gomes, M. 2015. Long-term dynamics between oil prices and frontier equity markets: a cointegration
analysis, British Journal of Economics, Management & Trade 7(2): 95-102.
https://doi.org/10.9734/bjemt/2015/16535

Gopal, S.; Munusamy, J. 2016. Causal relationship between gold, crude oil & US dollar rates and S&P
BSE 100 in India: an experimental study, International Journal of Financial Management 6(2): 41-
50. https://doi.org/10.21863/ijfm/2016.6.2.031

Gozgor, G.; Natanelov, V.; Huylenbroeck, G. V. 2015. The impact of the Global Crisis of 2008-2009
on the relationship between stock markets and oil prices in the BRIC countries, Indian Journal of
Finance 9(4): 7. https://doi.org/10.17010//2015/v9i4/71454

Guliman, S. D. O. 2015. Oil prices and stock market: a Philippine perspective, Business and Economic
Research 5(2): 122-135. https://doi.org/10.5296/ber.v5i2.7941

Gupta, R.; Modise, M. P. 2013. Does the source of oil price shocks matter for South African stock
returns? A structural VAR approach, Energy Economics 40: 825-831.
https://doi.org/10.1016/j.eneco.2013.10.005

Hall, S. G.; Henry, S. G. B. 1989. Contributions to economic analysis, Volumel72. North-Holland, Am-
sterdam, 416.

Hardouvelis, G. A. 1987. Macroeconomic information and stock prices, Journal of Economics and Busi-
ness 39(2): 131-140. https://doi.org/lO.1016/0148—6195(87)90012—9

Harvey, D. L; Kellard, N. M.; Madsen, J. B.; Wohar, M. E. 2017. Long-run commodity prices, economic
growth, and interest rates: 17th century to the present day, World Development 89: 57-70.
https://doi.org/10.1016/j.worlddev.2016.07.012

Haugom, E.; Mydland, @.; Pichler, A. 2016. Long term oil prices, Energy Economics 58: 84-94.
https://doi.org/10.1016/j.enec0.2016.06.014

Hooker, M. A. 2004. Macroeconomic factors and emerging market equity returns: a Bayesian model
selection approach, Emerging Markets Review 5(4): 379-387.
https://doi.org/10.1016/j.ememar.2004.09.001

Hu, J. W.-S.; Hu, Y.-C.; Chien, J. 2016. Elucidating the relationship among EUA spot price, brent oil price
and three European stock indices, Universal Journal of Accounting and Finance 4(2): 53-72.
https://doi.org/10.13189/ujaf.2016.040203

Huang, R. D.; Masulis, R. W; Stoll, H. R. 1996. Energy shocks and financial markets, Journal of Futures
Markets 16(1): 1-27. https://doi.org/10.1002/(sici) 1096-9934(199602)16:1<1::aid-fut1>3.0.co;2-q



Technological and Economic Development of Economy, 2017, 23(4): 567-588 585

Jammazi, R.; Aloui, C. 2010. Wavelet decomposition and regime shifts: assessing the effects of crude
oil shocks on stock market returns, Energy Policy 38(3): 1415-1435.
https://doi.org/10.1016/j.enpol.2009.11.023

Jiang, J; Gu, R. 2016. Asymmetrical long-run dependence between oil price and US dollar exchange
rate — based on structural oil shocks, Physica A: Statistical Mechanics and its Applications 456:
75-89. https://doi.org/10.1016/j.physa.2016.03.016

Johansen, S. 1988. Statistical analysis of cointegration vectors, Journal of Economic Dynamics and Con-
trol 12(2-3): 231-254. https://doi.org/10.1016/0165-1889(88)90041-3

Johansen, S. 1991. Estimation and hypothesis testing of cointegration vectors in Gaussian vector autore-
yp g g
gressive models, Econometrica 59(6): 1551-1580. https://doi.org/10.2307/2938278

Johansen, S. 1995. Likelihood-based inference in cointegrated vector autoregressive models. New York:
Oxford University Press. https://doi.org/10.1093/0198774508.001.0001

Johansen, S.; Juselius, K. 1990. Maximum likelihood estimation and inference on cointegration — with
applications to the demand for money, Oxford Bulletin of Economics and Statistics 52(2): 169-210.
https://doi.org/10.1111/j.1468-0084.1990.mp52002003.x

Kang, W;; Ratti, R. A. 2013. Oil shocks, policy uncertainty and stock market return, Journal of Interna-
tional Financial Markets, Institutions and Money 26: 305-318.
https://doi.org/10.1016/j.intfin.2013.07.001

Karachi Stock Exchange (KSE). 2016. Market summary [online], [cited 5 July 2016]. Available from
Internet: http://www.ksestocks.com/MarketSummary

Kilian, L.; Park, C. 2009. The impact of oil price shocks on the U.S. stock market, International Economic
Review 50(4): 1267-1287. https://doi.org/10.1111/j.1468-2354.2009.00568.x

Lee, B. R;; Lee, K; Ratti, R. A. 2001. Monetary policy, oil price shocks, and the Japanese economy, Japan
and the World Economy 13(3): 321-349. https://doi.org/10.1016/s0922-1425(01)00065-2

Levine, R. 2003. Stock market liquidity and economic growth: theory and evidence, Chapter in L. Pa-
ganetto, E. S. Phelps (Eds.). Finance, research, education and growth. Palgrave Macmillan UK, 3-24.
https://doi.org/10.1057/9781403920232_1

Levine, R;; Zervos, S. 1996. Stock market development and long-run growth, The World Bank Economic
Review 10(2): 323-339. https://doi.org/10.1093/wber/10.2.323

Ma, Z.; Xu, R.; Dong, X. 2016. World oil prices and agricultural commodity prices: the evidence from
China, Agricultural Economics [Zemédélskd ekonomika] 61(12): 564-576.
https://doi.org/10.17221/6/2015-agricecon

MacKinnon, J. G. 1991. Critical values for cointegration tests, in long-run economic relationships: readings
in cointegration. Oxford: Oxford University Press, 267-276.

MacKinnon, J. G.; Haug, A. A; Michelis, L. 1999. Numerical distribution functions of likelihood ratio
tests for cointegration, Journal of Applied Econometrics 14(5): 563-577.
https://doi.org/10.1002/(sici)1099-1255(199909/10)14:5<563::aid-jae530>3.3.c0;2-1

Mardini, P; Ali, N. A. 2016. Oil price and the U.S. stock market: a change in the long-run relation,
Review of Business Research 16(2): 15-24. https://doi.org/10.18374/RBR-16-2.2

Moosa, L. 2015. The effect of oil prices on stock prices: a structural time series approach, International
Journal of Global Energy Issues 38(4/5/6): 232-241. https://doi.org/10.1504/ijgei.2015.070261

Mork, K. A. 1989. Oil and the macroeconomy when prices go up and down: an extension of Hamil-
ton’s results, Journal of Political Economy 97(3): 740-744. https://doi.org/10.1086/261625

Mushtag, R. 2012. The relationship between stock market volatility and macroeconomic volatility: evi-
dence from Pakistan, African Journal of Business Management 6(24): 7387-7396.
https://doi.org/10.5897/ajbm11.2028



586 R. Raheem Ahmed et al. Estimation of long-run relationship of inflation (CPI & WPI) ...

Naifar, N.; Al Dohaiman, M. S. 2013. Nonlinear analysis among crude oil prices, stock markets’ return
and macroeconomic variables, International Review of Economics & Finance 27: 416-431.
https://doi.org/10.1016/j.iref.2013.01.001

Najaf, R.; Najaf, K.; Yousaf, S. 2016. Gold and oil prices versus stock exchange: a case study of Pakistan,
Journal of Business Management & Economics 4(2): 14-19.
https://doi.org/10.15520/jbme.2016.v0l4.iss2.176.pp14-19

Najand, M.; Rahman, H.; Yung, K. 1992. Inter-currency transmission of volatility in Foreign exchange
futures, Journal of Futures Markets 12(6): 609-620. https://doi.org/10.1002/fut.3990120602

Nejad, M. K; Jahantigh, E: Rahbari, H. 2016. The long run relationship between oil price risk and
Tehran stock exchange returns in presence of structural breaks, Procedia Economics and Finance
36: 201-209. doi:10.1016/S2212-5671(16)30031-4

Pakistan Bureau of Statistics. 2016. Monthly Review on Price indices (various issues 1995-2016) [online],
[cited 12 July 2016]. Ministry of Finance, Government of Pakistan. Available from Internet: http://
www.pbs.gov.pk/sites/default/files//price_statistics/monthly_price_indices

Pesaran, M. H.; Shin, Y.; Smith, R. J. 2001. Bounds testing approaches to the analysis of level relation-
ships, Journal of Applied Econometrics 16(3): 289-326. https://doi.org/10.1002/jae.616

Phillips, P. C. B.; Perron, P. 1988. Testing for a unit root in time series regression, Biometrika 75(2):
335-346. doi:10.1093/biomet/75.2.335

Pinho, C.; Madaleno, M. 2016. Oil prices and stock returns: nonlinear links across sectors, Portuguese
Economic Journal 15(2): 79-97. https://doi.org/10.1007/s10258-016-0117-6

Pollet, J. M.; Wilson, M. 2010. Average correlation and stock market returns, Journal of Financial Eco-
nomics 96(3): 364-380. https://doi.org/10.1016/j.jfineco.2010.02.011

Ponkd, H. 2016. Real oil prices and the international sign predictability of stock returns, Finance Re-
search Letters 17: 79-87. https://doi.org/10.1016/j.fr1.2016.01.011

Popescu, M.-F. 2016. The volatility of oil prices on stock exchanges in the context of recent events,
Studies in Business and Economics 11(1): 112-123. https://doi.org/10.1515/sbe-2016-0010

Ratanapakorn, O.; Sharma, S. C. 2007. Dynamics analysis between the US stock return and the mac-
roeconomics variables, Applied Financial Economics 17(5): 369-377.
https://doi.org/10.1080/09603100600638944

Ratti, R. A.; Vespignani, J. L. 2016. Oil prices and global factor macroeconomic variables, Energy Eco-
nomics 59: 198-212. https://doi.org/10.1016/j.eneco.2016.06.002

Raza, N.; Shahzad, S. J. H.; Tiwari, A. K.; Shahbaz, M. 2016. Asymmetric impact of gold, oil prices and
their volatilities on stock prices of emerging markets, Resources Policy 49: 290-301.
https://doi.org/10.1016/j.resourpol.2016.06.011

Sadorsky, P. 1999. Oil price shocks and stock market activity, Energy Economics 21(5): 449-469.
https://doi.org/10.1016/s0140-9883(99)00020-1

Sarwar, S.; Hussan, W. 2016. Oil prices and Asian emerging stock markets: Pakistan and Bangladesh,
European Journal of Economic Studies 16(2): 353-357. https://doi.org/10.13187/es.2016.16.353

Sibanda, K.; Hove, P.; Murwirapachena, G. 2015. Oil prices, exchange rates, and inflation expectations
in South Africa, International Business & Economics Research Journal 14(4): 587-601.
https://doi.org/10.19030/iber.v14i4.9351

Sim, N.; Zhou, H. 2015. Oil prices, US stock return, and the dependence between their quantiles, Jour-
nal of Banking & Finance 55: 1-8. https://doi.org/10.1016/j.jbankfin.2015.01.013



Technological and Economic Development of Economy, 2017, 23(4): 567-588 587

Sultonov, M. 2015. The fall of oil prices and changes in the dynamic relationship between the stock mar-
kets of Russia and Kazakhstan, Journal of Reviews on Global Economics 4: 147-151.
https://doi.org/10.6000/1929-7092.2015.04.14

Wang, Y.; Wu, C; Yang, L. 2013. Oil price shocks and stock market activities: evidence from oil-import-
ing and oil-exporting countries, Journal of Comparative Economics 41(4): 1220-1239.
https://doi.org/10.1016/j.jce.2012.12.004

Wasseja, M. M. 2015. Investigation of the granger causal relationship between macroeconomic variables
and stock prices in Kenya, International Journal of Business and Economics Research 4(3): 98-108.
https://doi.org/10.11648/].ijber.20150403.13

Wei, Y.; Guo, X. 2016. An empirical analysis of the relationship between oil prices and the Chinese
macro-economy, Energy Economics 56: 88-100. https://doi.org/10.1016/j.eneco.2016.02.023

Wulfsberg, E. 2016. Inflation and price adjustments: micro evidence from Norwegian consumer pric-
es 1975-2004, American Economic Journal: Macroeconomics 8(3): 175-194.
https://doi.org/10.1257/mac.20140095

Xu, B. 2015. Oil prices and UK industry-level stock returns, Applied Economics 47(25): 2608-2627.
https://doi.org/10.1080/00036846.2015.1008760

Xu, H.-C.; Zhang, W.; Liu, Y.-F. 2014. Short-term market reaction after trading halts in Chi-
nese stock market, Physica A: Statistical Mechanics and its Applications 401: 103-111.
https://doi.org/10.1016/j.physa.2014.01.044

Yahoo Finance. 2016. Crude oil prices [online], [cited 10 July 2016]. Available from Internet: https://
finance.yahoo.com/quote/ CL=F?p=CL=F

Yurtkur, A. K.; Halic, N. S.; Bahtiyar, B. 2016. The relationship between Energy prices and macroeco-
nomic variables: evidence from oil-importer Turkey and oil-exporter Russia, International Journal
of Management Economics and Business 12(27): 137-154.
https://doi.org/10.17130/10.17130/ijmeb.2016.12.27.1072

Rizwan RAHEEM AHMED is a Professor at the faculty of management Sciences, Indus University,
Karachi (Pakistan); He obtained his PhD from Hamdard University, and MS/M.Phil. (Economics) from
SZABIST University, Karachi. He is also an independent consultant for the Pharmaceutical Industry
for last several years. During his thorough research career of more than 12 years, he mainly focused
on marketing strategy, digital marketing, organizational performance, and behavior of stocks, money
market portfolios and Liquidity market problems by using Time Series analysis models, Multivariate
Regression, CFA and EFA models. Besides, he also made a significant research in current issues related
to Sales & Marketing of local and global Pharmaceutical Industry; he used quantitative & qualitative
models for this purpose.

Jolita VVEINHARDT is Professor, PhD, Chief Researcher, Lithuanian Sports University, Institute of
Sport Science and Innovations, and holds PhD from Vytautas Magnus University in Lithuania. Dr Jolita
Vveinhardt has published over 100 peer-reviewed papers on human resource management, corporate
social responsibility, mobbing and other issues.

Dalia STREIMIKIENE is a Principal Research Fellow at Lithuanian Sports University, Institute of Sport
Science and Innovations, and holds PhD from Vilnius Gediminas Technical University, Lithuania. Prof.
Dr Dalia Streimikiené has published over 200 peer-reviewed papers on multi-criteria decision making,
efficiency analysis, and energy and agricultural economics in such outlets as Applied Energy, Energy
Policy, Renewable and Sustainable Energy Reviews.



588 R. Raheem Ahmed et al. Estimation of long-run relationship of inflation (CPI & WPI) ...

Saghir Pervaiz GHAURI is a visiting Professor and Research Scholar at Faculty of Management Sci-
ences, Indus University (Pakistan); He obtained his PhD in Economics from Pakistan Institute of De-
velopment Economics, Islamabad. He is also Research Director in State Bank of Pakistan. His areas of
research expertise are macroeconomic indicators, study of stock prices and its behavior, comparison
of financial security markets by using Econometrics techniques including Time Series analysis models,
Multivariate Regression models, and other Econometrics models. He has more than 20 peer-reviewed
publications in national and international reputed journals.

Nawaz AHMAD is Assistant Professor, at the faculty of management Sciences, Institute of Business
Management, Karachi, (Pakistan); He obtained his MS/M.Phil. (Economics) from SZABIST University,
Karachi. He is also an independent researcher and Editor of a Journal for last 15 years. During his
broad research career of more than 15 years, he mainly focused on macro & microeconomics related
issues of Pakistani economy, his research expertise area are macroeconomic indicators, study of stock
prices and its behavior, comparison of financial security markets by using Time Series analysis models,
Multivariate Regression models, and other Econometrics models. Besides, he also made a significant
contribution of research for private sector employees’ and Organizational related issues; he used quan-
titative models for these studies.



