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Symmetrical cointegrating relationship between
money supply, interest rates, consumer price
index, terroristic disruptions, and Karachi stock
exchange: Does global financial crisis matter?

Umaid A. Sheikh*, Muzaffar Asad?, Ageel Israr®, Mosab 1. Tabash* and Zahid Ahmed®

Abstract: The study is intended to investigate the symmetrical relationship
between macroeconomic variability and KSE-100 indexes by employing the ARDL
model with bound testing procedure and error correction model. Authors have also
examined whether the linkages between macroeconomic variability and KSE-100
indexes change in the wake of the 2008 Global economic recession. Macroeconomic
variability is represented by fluctuations in interest rates, consumer price index, and
Money supply (M2). Monthly level data representing macroeconomic volatility has
been incorporated from the trading economics website and validated from the
Pakistan bureau of statistics. Four different types of unit root tests like augmented
dickey fuller test, KPSS, and Philips Peron unit root are also employed for the
identification of seasonality effects in data. To identify structural breaks and line-
arity in data, the Zivot Andrew unit root test and BDS test for nonlinearity have also
been employed respectively. This study adds to the existing literature by classifying
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Results proposed that in the longer term and
before the 2008 international economic reces-
sion, the MS and IR have an inverse relationship
with stock indexes but CPI have a direct and
significant relationship. However, after the inter-
national financial crunch and in the long run,
stock indexes are impacted positively by money
supply, but IR has formulated an inverse rela-
tionship with KSE-100 indexes. However, CPI
remains statistically insignificant. This illustrates
that the symmetrical association between
macroeconomic fundamentals and KSE-100
indexes is impacted after the occurrence of a
global financial crisis. We have also utilized con-
trol measures like terroristic disruptions which
may represent the country risk factors. This
research article also poses important practical
relevance for the Central Bank of Pakistan to
consider the regime before making adjustments
towards increasing or decreasing the flow of
capital and policy rates within the economy. An
increase in money supply is more favorable after
the crisis rather than before the crisis regime for
short-term and long-term investors of KSE-100
indexes.
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investor’s different reactions to fluctuation in macroeconomic variability before and
after the international economic recession. Our study results proposed that in the
long run and before the international economic crunch, the money supply and
interest rates have an inverse relationship with stock indexes but CPI has a direct
and significant relationship. However, after the 2008 economic crisis and for a
longer horizon, stock indexes have been impacted positively by money supply, and
IR has formulated an inverse relationship with KSE-100 indexes. This indicated that
the association between macroeconomic variations and KSE-100 indexes changes
following the 2008 international economic crisis.

Subjects: Statistics for Business, Finance & Economics; Asian Economics; Accounting and
Finance for Events; Economics; Macroeconomics; Microeconomics; Finance; Public Finance

Keywords: global financial crisis and stock indexes; macroeconomic volatility and stock
indexes; effect of terrorism on stock indexes; ARDL with bound testing approach; BDS test
for non-linearity; time series modelling

1. Introduction

Pakistan’s economic growth in the fiscal year 2008-09 is significantly impacted by macroeconomic
variations such as appreciating inflationary pressures, unemployment, high cost of borrowing and
appreciated dollar prices against Pakistani rupee (Asad & Farooq, 2009; MengYun et al., 2018;
Shaker et al., 2018; Sheikh, Asad, Ahmed et al, 2020). It had been a year owing to rising
inflationary pressures and the emaciated output of industries. Moreover, increased global oil prices
(Asad & Qadeer, 2014), unemployment and decreased money supply has stunned the economy
with intensified trade gaps, high inflation, and the exchange rate fluctuation. Country’s economic
circumstances during economic crisis 2008 have remained adverse because of persistent militant
activities, volatility in macroeconomic determinants, electricity shortages and shocks to money
supply of the country. As a consequence of these pressures, the economy has experienced a
medium-term shift in policy. Global economic crisis-affected country ability to pay back foreign
debt, because of the same reason a responsive debt strategy for the monitoring, evaluating and
managing the currency risks has been established. However, political actions were aimed toward
economic stability with a targeted process of recovery that started in the financial year 2009-10.
This research article poses an interesting research question regarding the contribution of 2008
global economic depression in changing symmetrical relationship between macroeconomic varia-
bility and stock indexes. The economic period of Pakistan from 2002 to 2015 had suffered from
intensified terroristic disruptions (Almansour et al., 2016; Hussain et al., 2017; MengYun et al,,
2018), therefore we have also incorporated selected terroristic disruptions representing monthly
time series data during the period from 2002 to 2015. Moreover, Economic period in Pakistan from
2002 to 2015 had also suffered from intensified macroeconomic fluctuations (Hussain et al., 2017;
MengYun et al.,, 2018), therefore we have also incorporated selected macroeconomic fundamen-
tals representing monthly time series data during the period from 2002 to 2015.

Figure 1 shows that international economic depression of 2008 has adversely impacted KSE-100
indexes. Stock indexes of Karachi stock exchange depreciated from 15500 points to only 5000
points approximately. According to Figure 1, comparison of KSE-100 indexes with IR, CPI and MS
also explains that stock indexes and macroeconomic factors exhibited impulsive characteristics
during the worldwide economic recession of 2008. This furthermore motivates the researchers to
explore the symmetrical associationship between macroeconomic volatility and Karachi stock
exchange indexes in three different regimes, e.g., pre-economic crunch period, postinternational
economic recession period, and when a whole period is taken into account. Tabash et al. (2020)
also investigated that non-linear estimations for exploring exchange rate and stock index nexus is
more robust and effective as comared to the linear modelling techniques
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Figure 1. Macroeconomic varia-
bility and KSE-100 indexes.
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The foremost aim of our study is to investigate the short run and long run symmetrical effect of
macroeconomic variability on Karachi stock exchange before the global economic recessionary
period, after the recessionary regime, and when the whole sample duration is taken into con-
templation. In this research article, we have utilized the ARDL model to investigate the symme-
trical association between macroeconomic variability in presence of terroristic disruptions. This
research adds to the prevailing literature in following several ways. Firstly, in existing literature,
some of the research articles have found a direct and positive influence of interest rates (Adjasi,
2009; Ali, 2019; Alkhuzaie & Asad, 2018; Ghulam, 2018; Kocaarslan & Soytas, 2019; Shrestha & Liu,
2008), money supply (Chiang Leong & Hui, 2014; Shrestha & Liu, 2008) and inflation (Adjasi, 2009;
Shrestha & Liu, 2008) on stock indexes, whereas other have reported a negative influence of
selected macroeconomic variations such as interest rates (Ho, 2018), inflation (Camilleri et al.,
2019; Chiang Leong & Hui, 2014; Ho, 2018) and money supply (Adjasi, 2009; Adjasi et al., 2011) on
stock indexes. There is no consistency in results reported by existing literature. Moreover, limited
effort has been made to study the influence of international economic crunch in changing the
symmetrical cointegrating association between macroeconomic fluctuation and Karachi stock
exchange indexes. However, some of the research articles have studied the symmetrical relation-
ship (Ajaz et al.,, 2017; Ho, 2018; Shakil et al., 2018) and other have considered asymmetries within
time series for purpose of investigating the nonlinear linkages between macroeconomic fluctua-
tions and stock indexes of developed countries (Charfeddine & Barkat, 2020; Kocaarslan & Soytas,
2019; Rajesh, 2019; Salvatore, 2019) rather than developing context such as Pakistan. We have
considered the Pakistan stock exchange because of its exceedingly unpredictable characteristics
(Sheikh et al., 2020).

Secondly, most of the research articles are based upon multivariate panel data analysis while
considering the effect of macroeconomic changeability on stock indexes (Al-Najjar & Taylor, 2008;
Andriansyah & Messinis, 2019; Gregoriou et al., 2015; Sheikh et al. (2018); Spilioti, 2016; Tuna,
2018; Ulusoy & Demiralay, 2017; Yan et al,, 2016; Zafar et al., 2019) and haven’t examined the
tendency of the international economic crisis in changing symmetrical linkages between macro-
economic variations and developing country’s stock indexes in presence of terroristic disruptions
as a control measure. Furthermore, some of the research articles utilized time-series data but have
employed asymmetrical models like NARDL (Jung et al., 2020; S. Kumar, 2019; Liang et al., 2020;
Salvatore, 2019) and the EGARCH model (Pandey & Vipul, 2018; Sikhosana & Aye, 2018) for the
nonlinear impact of macroeconomic capriciousness on stock indexes without considering regime, i.
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e. economic crisis and adoption of proper control measures and risk factors (terroristic disruptions).
According to our best knowledge, this is the first research article that considers the tendency of the
2008 international economic recession in changing the symmetrical association between macro-
economic variability and Karachi stock exchange indexes before the international recessionary
period, after the recession, and over the whole sample duration.

Results proposed that in the longer term and before the 2008 international economic recession,
the MS and IR have an inverse relationship with stock indexes but CPI have a direct and significant
relationship. However, after the international financial crunch and in the long run, stock indexes
are impacted positively by money supply, and IR has formulated an inverse relationship with KSE-
100 indexes. However, CPI remains statistically insignificant. This illustrates that the symmetrical
association between macroeconomic fundamentals and KSE-100 indexes is changed after the
occurrence of a global financial crisis. We have also utilized control measures like terroristic
disruptions which may represent the country risk factors. This research article also poses important
practical relevance for the Central Bank of Pakistan to consider the regime before making adjust-
ments towards increasing or decreasing the flow of capital and policy rates within the economy.
An increase in money supply is more favorable after the crisis rather than before the crisis regime
for short-term and long-term investors of KSE-100 indexes.

2. Literature review

The literature review is segregated into three sections. The theoretic foundations behind the role of
macroeconomic fluctuations in effecting stock indexes of developed and developing economies
are explained in the first section. In the second section, the authors have enlightened the specific
role of the CPI, MS, and IR in affecting stock price volatility. Third section deals with rationalization
behind the inclusion of certain control variables like terroristic attacks in effecting the stock prices.

2.1. Efficient market hypothesis (EMH) and arbitrage pricing theory (APT) in explaining the
macroeconomic-stock price nexus

In the existing literature, several researchers have investigated associations between macroeco-
nomic variations and stock prices by utilizing advanced econometric techniques and validated the
arbitrage pricing theory in explaining macroeconomic-stock price nexus (Christofi, 1993; Giinsel et
al., 2009). Andreas (1993) segregated their analysis on basis of influential capacity of the compo-
site leading and lagging macroeconomic variables in influencing industrial stock returns and found
that composite lagging economic factors have been more effectually impacting and framing
investor’s psychological intentions towards stock returns than composite leading economic fac-
tors. Gunsel et al. (2009) have utilized the ordinary least square regression by incorporating
monthly data from 2001 to 2005 and found cointegrating linkages between a series of macro-
economic variability and the Istanbul stock exchange.

Variations in macro-economy and stockholder’s sentiments originated the stock price volatility
in the London stock exchange. Spilioti (2016) have utilized time series and panel data models to
investigate the differences between forecasted returns and realized stock returns. Authors have
estimated fundamental values of stock return by employing Barberies et al. (1998) valuation
model and found that deviations of realized stock prices from forecasted stock prices are generally
due to variations in investors’ sentiments and the number of macroeconomic fluctuations. In
existing published research articles, the Arbitrage pricing theory (APT) and efficient market hypoth-
esis (EMH) have been utilized as the theoretical underpinning in explaining the possible association
between macroeconomic changeability and stock prices. APT purposed a symmetrical association
between fluctuation in macroeconomic factors and stock prices (Andreas., 1993; Giinsel et al.,
2009; Mollick & Nguyen, 2015) and EMH stated that internal firm level and external news is
previously incorporated in stock prices (Andriansyah & Messinis, 2019; Floros & Vougas, 2008;
Othman et al.,, 2019; Wickremasinghe, 2011). Therefore, on basis of public information, investors
can’t earn higher than the market average. Wickremasinghe (2011) refuted the semistrong version
of the EMH by establishing a shorter and longer-term association between macroeconomic
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fluctuations and stock indexes. Singhania and Prakash (2014) indicated that South Asian stock
prices can be predicted on basis of previous stock price movements and therefore efficient market
hypothesis has been rejected for India, Pakistan, Sri-Lankan, and Bangladesh stock exchange.

Floros and Vougas (2008) utilized EMH to explain the short-run and long-run association between Greek
stock index futures contracts traded at Athens stock exchange and spot prices by utilizing daily observa-
tions from 1999 to 2001. Authors have found that Greek future prices can predict spot prices traded at
Athens derivate exchange during the 1999-2000 financial crisis. Reid and Gupta (2013) have utilized event
study methodology in parallel with the Bayesian vector auto regression model for estimating the immedi-
ate effect of macroeconomic news on stock exchange and the dynamic linkages between macroeconomic
variations and stock indexes, respectively. Findings based on the event study methodology suggested that
monetary policy shocks negatively influence the South African stock market. Moreover, authors have also
utilized the Bayesian VAR model and found that inflationary pressure impacts the stock market of the
whole South African region. Building upon arbitrage pricing theory, Saumya (2012) recommended investing
in those shares that are affected by sentiment risks of investors especially when the market is following
depreciating trends because such stocks are hard to value and difficult to arbitrage. Mollick and Nguyen
(2015) utilized the APT to explain the asymmetric association between fluctuations in currency values, oil
prices, and yield return on major stock prices of the US oil and gas sector during the global financial crisis.

2.2. Relationship between consumer price index (CPI), interest rates (IR), money supply (MS),
and stock indexes (SI)

Laopodis (2008) applied value at risk methodology to evaluate the influence of real investment expenditure
on the US stock market covering 40 years period from 1960 to 2005. Results unveiled a substantial
association between real investment and stock indexes during the first regime from 1960 to 1990. But
this relation has remained insignificant for the second regime covering the period from 1990 to 2015, and
real investment expenditure has been adversely impacted because of high stock market growth. Shrestha
and Liu (2008) employed linear modelling techniques and established symmetrical cointegration between
selected macroeconomic variations and Chinese stock indexes by using monthly data. Results indicated
long-term cointegration between MS, IR, exchange rate, inflation, and Chinese stock indexes, and most of
the Chinese shareholders are benefited by utilizing diversification strategies and better returns because of
the continual growth of the Chinese economy. Agyire-Tettey and Kyereboah-Coleman (2008) utilized the
error correction method and investigated the influence of macroeconomic variations on Ghana stock
indexes by utilizing quarterly data from 1991 to 2005. Authors have found the inverse impact of the
high cost of borrowing and inflationary pressure on the Ghana stock exchange. Adjasi (2009) estimated the
influence of macroeconomic variation on stock indexes in two stages by utilizing two distinct but advanced
econometric techniques such as EGARCH modeling at the first stage and computation of the volatility
effect of macroeconomic variables from the square residual of mean at the second stage. EGARCH results
reported that higher volatility in interest rates and inflation are having a direct effect on the volatility of
stock indexes whereas volatility of oil, gold, and MS depreciates the variability of Ghana stock indexes

Peiro (2016) found that industrial production and interest rate formulate associationship with
stock indexes of the three largest European developed economies, e.g., England, Germany, and
France, and macroeconomic variations are projected for triggering half of stock prices volatility in
the biggest economies of Europe. Nguyen and Ngo (2014) investigated the impact of the seemingly
unrelated influence of multiple categories of macroeconomic uncertainty on economically estab-
lished and emerging Asian economies’ stock indexes by utilizing monthly time series data from
2002 to 2012. Evidence reported that macroeconomic fluctuation in terms of US labor market
indicator more strongly influences the Asian stock indexes of emerging as well as developed
economies as compared to other categories of US macroeconomic news. Mazuruse (2014)
reported a positive influence of inflation, exchange rate, MS, and IR on Zimbabwean Stock indexes.
Tiwari et al. (2015) reported a positive influence of inflation on stock indexes by employing
continuous wavelet transformation on monthly time series data from 1961 to 2012. Shahbaz
(2013) explored the relation between inflationary pressures, economic development, and terror-
istic disruptive activities using yearly frequency data for the period 1971-2010 as the longest time
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possible in Pakistan for reliable results. The scientific evidence supported cointegration between
the increase in commodity prices, economic development, and extremism by using a symmetrical
ARDL modeling approach. Inflation raises terroristic and criminal occurrences, and economic
prosperity also contributed greatly toward terrorism.

Mouna (2019) employed a dynamic conditional correlation GARCH model along with a continuous
wavelet decomposition technique for purpose of reconnoitering spillover effects between investor attitude,
Chinese stock indexes, and oil prices by utilizing monthly and daily time-series data from 2014 to 2016.
Findings suggested that there exists a dynamic correlation between Chinese stock price movement and oil
price shocks, and the BEKK GARCH model furthermore confirm the association between investor sentiment
and oil price volatility. Fatima et al. (2018) found that the impact of negative news on Islamic stock prices is
greater as compared to the magnitude of the impact of positive news by utilizing exponential generalized
autoregressive conditional heteroskedastic modeling covering the period from 2009 to 2016. Furthermore,
authors have also analyzed the spillover impact across various countries and found that appreciation in
stock prices in one country also appreciates stock prices in another country. Kumar and Dhankar (2017)
utilized the GARCH family of models to examine the influence of international financial variability on stock
indexes of the South Asian region for both shorter and longer horizons. The inordinate level of configuration
between India, Pakistan, and Sri Lankan stock indexes has been identified by observing considerable
similarities in terms of stock yields and stock return variability. South Asian equity markets are profoundly
different from one another in terms of competitive market pressures, governmental and economic
conditions. Tuna (2018) is aimed at examining the cointegrating association between precious metal
stocks, for example, gold, silver, platinum, palladium, and equity markets in 21 developed and 11 devel-
oping countries. The research analyzed the long-term relationship between the precious metal stocks and
Islamic equity markets in countries clustered according to their growth level by the Morgan Stanley Capital
Index (MSCI). Findings suggested that gold, silver, platinum, and palladium are effective diversification tools
only in the case of developed countries, and however silver and platinum cannot be included in the list of
effective diversification tools for developing countries.

Ho (2018) employed linear ARDL model to study the influence of macroeconomic indicators such as
interest rate, banking sector development, inflation, interest rate, and trade openness on South African
stock market growth by using time series data from 1975 to 2015. Authors have reported that inflation and
interest rates impede the South African stock market development, however, banking sector development
fosters stock market growth. Abbas et al. (2017) utilized the GARCH model and unrestricted VAR to
investigate the impact of macroeconomic volatility on stock indexes of G7 countries in two distinct stages
by covering the period from 1985 to 2015. Results reported closer integration of interest rates with stock
indexes but the impact of macroeconomic volatility in affecting stock indexes is very lower at the individual
level and the impact of macroeconomic volatility transmission on stock indexes becomes stronger at the
collective level. In a similar study, Simbolon and Purwanto (2018) investigated whether macroeconomic
indicators such as local lending rates, inflationary pressure, currency value fluctuation, and economic
growth rates have a direct impact on Indonesian stock prices and found that all variables except GDP
growth rate have a significant direct effect on Indonesian real estate stock prices. Authors concentrated
mostly on property investment and real estate firms classified in the Indonesian stock exchange, which
epitomized the volatile characteristics of most of the real estate firms in those days and their market
valuation was highest in 2012.

There’s a debatable question that whether gold can display hedging properties or safer haven for
investors at the time of financial mayhem. The aim of Shakil et al. (2018) study, therefore, is to take
Saudi Arabia as a case to analyze Saudi Arabia’s gold price connection with main macroeconomic factors
such as stock market index, oil prices, exchange rate, IR, and CPI by employing symmetrical ARDL model.
Their study findings indicated that gold continues to be a valuable investment in its portfolio and an
inflation buffer. Policy measures to restrict imports of gold are practically counterproductive. Camilleri et al.
(2019) indicated that the stock indexes of Germany, France, Belgium, and the Netherlands have contributed
to inflation over the period from 1999 to 2017 by employing the VAR modeling technique. Furthermore, in
almost all selected economies, stock indexes dramatically contribute to an increase in industrial output.
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2.3. Relationship between terroristic attacks and stock indexes

Shaikh (2019) investigated impact of multiple terroristic attacks on the Indian stock exchange by using
monthly time series data from 1980 to 2014. There were a total number of 9069 terroristic assaults in
India, which culminated in 17,953 deaths and 26,732 injured. Many incidents and in particular those
around the vicinity of Bombay have more adversely influenced the volatility of Bombay stock indexes as
compared to others which have happened in far-flung areas. In the last 15 years, terrorist threats in the
Basque Country have declined dramatically and tactics have changed to counter such assaults (Barros et
al,, 2009). While a target style of the assassination was common (killing only leaders, prominent person-
alities, etc.) and trends that created an urban-insurgency-oriented combat climate, which is referred to as
the “kale Borroka” in Basque. Barros et al. (2009) have periodically measured the magnitude of the region’s
violence, the effectiveness of mitigating police violence, and stringent protection policies adopted by the
authorities were investigated. Results indicated that the stock market index declined as a result of the
terroristic incidents in the district.

Aslam and Kang (2015) have found a short-lived effect of terrorism on Pakistan’s stock exchange and
the economy rebounds from terrorist impacts within one day. Laborda and Olmo (2019) created an index
representing multiple acts of terrorism: domestic terrorism (ETA) and foreign terroristic attacks attributable
to Islamic terrorism covering the period from 1973 to 2017 and authors have found that terrorist attacks in
Spain have created forecast error variance in stock returns. Terrorism has not affected stock prices directly,
but it has inflated investor’s emotions and disillusioned the investors which in return causes stock price
fluctuation (Aslam & Kang, 2015; Laila & Guruprasad, 2019; Narayan et al., 2018). The impact of terroristic
disruption on stock indexes may vary from one country to another. It may be possible that terroristic
disruptions within Pakistan more profoundly and negatively impact stock indexes as compared to terroristic
disruptions in India. Corredor et al. (2015) explored the impact of shareholder sentiment on market returns
in the Czech Republic, Hungary, and Poland. The findings suggested that the impact of shareholder’s
sentiments on values of stock traded in these markets differ greatly in contrast with more mature
developed European markets.

Across all economies, particularly in developed countries, the investment inflows due to (FDI) are crucial
for economic expansion. FDI influxes significantly accelerated over the last few years in several developed
nations. However, FDI inflows decreased in Pakistan in the last ten years. Bano et al. (2019) have
investigated the factors for decreased FDI inflows into Pakistan, with certain monetary policy measures
as control variables and taking into account the major issues such as terrorism, energy deficit, financial
insecurity, and political uncertainty. Findings indicated that resource scarcity, financial insecurity, and
political uncertainty have negative repercussions and extremism has negligible consequences for
Pakistan’s FDI inflows before the economic crisis. Barros and Gil-Alana (2009) examined how severe
terrorism in the Basque nation has a detrimental effect on the region’s political and economic growth.
Authors have utilized time-series data representing Basque stock market indexes and regression model
estimation suggested that terroristic violence lowers financial market performance in the country substan-
tially. Aksoy and Demiralay (2019) examined whether Turkish equity markets and international share-
holders responded to Turkey’s terrorist incidents and analyzed the intensity of their response against
multiple categories of terroristic attacks. Findings showed that the terrorist attacks have not impacted
stock returns, abnormal returns, and the accumulated abnormal returns, but international investors’
sentiments regarding the Turkish stock market have been severely impacted.

3. Data

In this research article, we have incorporated MS,* CPI?, and IR? in order to estimate long run
association between macroeconomic fluctuations and KSE-100 indexes utilizing time series data
from 2002 to 2015. Monthly level data regarding particular macroeconomic factors have been
collected from the Pakistan Bureau of statistics and monthly data on stock indexes has been
collected from the Pakistan stock exchange web portal. The period is divided into three portions.
The first portion is represented as the precrisis period comprising of 84 months from January 2002
to December 2008. The postcrisis period is comprised of 84 months from January 2009 to
December 2015 and the third period is represented as a whole sample period in which we have
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included the whole sample without dividing the time series in pre- and postcrisis. Data on multiple
categories of terroristic attacks are collected from daily timelines at the South Asian terrorism
portal administered by the institute of conflict management. Each daily timeline representing
multiple categories of terroristic attacks such as Bomb blasts, Army person killed, civilians killed,
and terrorists killed has been scanned and transformed into monthly data from January 2002 to
December 2015. To the best of our knowledge, this is the first research article that has examined
the role of the global economic crisis in effecting symmetrical association between macroeco-
nomic volatility and Karachi stock exchange indexes in presence of terroristic disruptions.

3.1. Choice of sample period

Dividing the sample period into different types of regimes (pre-economic recessionary period, post
recessionary period and over the whole duration) will enable us to examine whether the investor’s
reaction to macroeconomic variations remains the same during three different types of regimes. If
investors react differently to macroeconomic variations during the precrisis regime in contrast with the
postcrisis regime, this means that consideration of regime is more important while investigating the
symmetrical linkages between macroeconomic fundamentals and stock indexes. In the existing
literature, researchers have taken into account the whole sample period while exploring symmetrical
linkages between variables, this research adds to the literature by finding out that the symmetrical
association between macroeconomic fluctuations and stock indexes is actually regime dependent,
and investors reacted differently in different regimes. Our choice of sample period is in line with (Anisak
& Mohamad, 2019; Pandey & Vipul, 2018; Sheikh et al., 2020; You et al., 2017)

4. Research methodology

In the existing literature, some of the research articles examined asymmetrical and symmetrical linkages
between macroeconomic variation and stock indexed in a developed country’s context (Charfeddine &
Barkat, 2020; Kocaarslan & Soytas, 2019; Salvatore, 2019). One limitation of the NARDL model by (Shin et
al, 2014) is that it cannot be applied on linear data and can only be implemented on time series data
exhibiting non-linear trends by disintegrating regressors into positive and negative signs. We have utilized
the BDS test of nonlinearity to determine that either the correct method of estimation is Linear ARDL by
(Pesaran et al, 2001) or the Non-linear ARDL model by (Shin et al, 2013) for estimating cointegration
between macroeconomic fluctuation and stock indexes. Furthermore, we have also divided time series into
three different types of regimes such as the pre-economic recessionary period, posteconomic recessionary
period, and over the entire sample duration. BDS test also helps to ascertain that whether time series data
is identically distributed or not and in case of rejection of the null hypothesis, it is inferred that the nonlinear
ARDL model is more appropriate than the standard Linear ARDL model.

4.1. BDS test of nonlinearity
BDS test can formulated as

N[Cm—(Cc1)™]

VVem

V.m is well-defined as standard deviation of /N[C.m — (Cc1)™].

4.2. ADF, PP, Zivot Andrew unit root testing

After estimation of linearity in time series data, or if results from BDS test cannot be able to reject the null
hypothesis, particularly in that case most appropriate model for estimating long run and short run
cointegrating association is linear ARDL model. However, estimation of linear ARDL model is still dependent
upon integration of variables either at different levels, e.g., I (0) and I (1) or at same level such as there is
seasonality effect at level and no seasonadlity effect after differencing the variables first time I (1) but none
of variables should become stationary at second differencing or differencing two times I (2). We have
incorporated four different type of unit root test like augmented dickey fuller (ADF), Philips-Peron (PP) unit
root, Kwiatkowski Philips Schmidt shin KPSS unit root and Zivot Andrew (ZA) unit root for identification of
seasonality along with structural breaks in the data.

BDS,m =
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4.3. Error correction term ECT (-1) and ARDL model
Mathematical form of error correction model (ECM) and ARDL is given below,

Astockindexes; = ag + pzl b; Astockindexes; + qzl Ci AXe_j + pYr_1 + OXe_1 + et (1)
i=1 i=1

In equation 1, Astockindexes; is denoted as dependent variable and is represented by KSE-100 indexes of
Karachi stock exchange in Pakistan. Independent variables inserted in equation 1 with their difference
operators A are used to find out the short run effect and independent variables without difference
operators are employed to estimate long run effect on stock indexes. In other words, b;and c;are short
run coefficient, p and 6 are long run coefficient. ap and et are represented as intercept and error term
respectively in model. ARDL model is used to find out the symmetrical effect of macroeconomic variability
on stock indexes in presence of certain terroristic disruptions. Long run cointegrating relationship is
established if value of F statistic is greater than upper and lower bound critical values. ARDL model can
only be applied in case of mixed integration of variables or integration at same order. If value of F statistics
falls in between lower and upper bound critical values, then error correction term is alternative procedure
to find out that whether model is getting back toward long run equilibrium at particular speed of
adjustment (Abdul, 2019; Shakil et al., 2018). If value of F statistics is lower than upper bound or lower
bound critical values, then there exit no cointegration (p = 6= 0). ARDL model is shown below,

p—-1 ql q2
ALnstockindexes; = ag + Y, biALnstockindexes;_j + Y, ¢1jALNMSTj + ¥ ¢ AIR; +
i=1 i=1 i

1= 1=0

a3 q4 q5
+ Y c3jALNCPIL_; ¥’ c4jALnbombblasts;_j + Y, csjALnterroristkilled;_; +
i=1 i=1 i—o

q6
+ Y cejALnsecuritypersonkilled;_; + pLnstockindexes;_; + 61 LnMS1;_4
i=1

+ 6;IR¢_1 + 65LnCPI;_; + O,Lnbombblasts;_; + @OsLnterroristkilled;_,
+ OsLnsecuritypersnkilled; 1 + et

(2)

ALnstockindexes: is log of stock indexes with its difference operator and is included as dependent variable.
All independent variables with difference operators are included in equation in order to estimate short
effect on stock indexes and independent variables without difference operators e.g., 6; LnMS1; 1 +
0,LnIR:_1 + 63LnCPI;_; + O,Lnbombblasts;_; + OsLnterroristkilled;_; + + 6gLnsecuritypersnkilled;_1
are included to estimate long run effect on dependent variable. In concise words, b, and c; are short
run coefficient, whereas p and 6 are long run coefficient. Wald test statistics is also utilized in order to
formulate joint significant effect in short run e.g., ¢ (1) + c(2) + c(3) + c(4) + c(5) + c(6) #0 and in long run
01 + 0, +65 + 0, + 605 + 0+0) on stock indexes.

5. Results

We have divided the results section into four subsections. First section is about the descriptive
statistics and data normality. In second portion, it is concluded that the symmetrical ARDL model
is more appropriate as compared to the nonlinear ARDL model because the null hypothesis of BDS
test statistics cannot be rejected and the time series is linear in nature as is shown in figure no 1.
Third portion is about the estimation of seasonality effect and results confirmed that none of the
variables is I (2). ARDL model is estimated in the fourth portion Table 1.

Tables 2, 3, and 4 explains the descriptive statistics of macroeconomic fluctuations and stock
indexes in three different regimes such as postcrisis regime, precrisis regime, and over the entire
sample. While comparing descriptive statistics of the precrisis period with postcrisis, it can be seen
that the maximum values of both inflation and MS are greater as compared to the precrisis crisis
period. This means that MS and inflation increases after the global financial crisis however,
maximum values of interest rate remain the same. Table 4 explains that the volatility of MS and
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Table 2. Descriptive statistics of whole sample period

Statistics Consumer | Interest | Money | KSE-100 | Bomb | Terrorist Army
price rate supply index blasts killed men
index killed

Mean 137.6042 | 9.065972 | 1636.258 | 12082.77 | 0.618056 | 208.6389 | 41.88194

Median 130.0000 | 9.000000 | 1355.000 | 10845.03 | 0.000000 138.5000 | 36.50000

Maximum 225.0000 | 14.50000 | 4620.629 | 29984.00 | 6.000000 1590.000 157.0000

Minimum 60.00000 | 5.500000 | 300.0000 | 2399.140 | 0.000000 | 0.000000 | 0.000000

Std. Dev. 42.64002 2.478048 | 1192.136 | 6705.221 | 0.946074 264.0019 34.43256

Skewness 0.354152 0.802891 | 0.710961 | 1.175114 | 2.218304 | 2.334732 1.047246

Kurtosis 2.200803 | 2.963906 | 2.395855 | 3.955827 | 10.22159 | 10.19846 | 4.117263

Jarque-Bera 6.842468 15.47902 | 14.32114 | 38.62305 | 431.0090 | 441.7306 | 33.81102

Probability 0.032672 | 0.000435 | 0.000777 | 0.000000 | 0.000000 | 0.000000 | 0.000000

Sum 19815.00 | 1305.500 | 235621.1 | 1739919. | 89.00000 | 30044.00 | 6031.000

Sum Sg. Dev. 259998.4 | 878.1233 | 2.03E+08 | 6.43E+09 | 127.9931 9966669. 169541.0

Observations 156 156 156 156 156 156 156

Table 3. Descriptive statistics of postcrisis period

Statistics KSE100 | Consumer | Interest | Money Bomb Army Terrorist
index price rate supply blasts men killed
index killed

Mean 14943.03 164.3678 9.155172 | 2366.852 | 0.839080 58.19540 324.2874
Median 12289.03 160.0000 9.000000 | 2250.000 | 1.000000 50.00000 250.0000
Maximum 29984.00 225.0000 14.50000 | 4620.629 | 6.000000 157.0000 1590.000
Minimum 5377.420 120.0000 5.500000 | 950.0000 | 0.000000 20.00000 16.00000
Std. Dev. 6831.949 31.95022 2.568040 | 990.1829 | 1.066112 30.15072 282.3244
Skewness 0.973982 0.353705 0.474441 | 0.447448 | 1.887397 1.257343 2.073392
Kurtosis 2.864196 1.981788 2.432152 | 2.255259 | 8.364696 4.446460 8.421974
Jarque-Bera 13.82215 5.572296 4.432751 | 4913608 | 155.9803 30.50760 168.9019
Probability 0.000997 0.061658 0.109003 | 0.085708 | 0.000000 0.000000 0.000000
Sum 1300043. 14300.00 796.5000 | 205916.1 | 73.00000 5063.000 28213.00
Sum Sgq. Dev. 4.01E+09 87790.23 567.1552 | 84319741 | 97.74713 78179.68 6854806.
Observations 84 84 84 84 84 84 84

CPI is greater as compared to the volatility of interest rates in the precrisis regime. However, the
standard deviation of both variables, e.g., inflation and money supply is comparatively lower
during the pre-economic recession period than the standard deviation in the posteconomic reces-
sion period. Another interesting aspect is that the maximum values of the Karachi stock index
appreciated in the postcrisis period as compared to the precrisis period. Volatility in KSE-100
indexes is also greater in the posteconomic recession period as compared to the pre-economic
recession of 2008 and over the entire sample duration. This means that the maximum, minimum,
and standard deviation of the KSE-100 indexes didn’t display a uniform trend of appreciation or
depreciation and these values continue to fluctuate under distinct regimes.

We have also incorporated multiple terroristic attacks such as the number of bomb blasts, army
person fatalities, and terroristic killed as control variables and descriptive statistics of terroristic
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Table 4. Descriptive statistics of precrisis period

Statistics KSE100 | Interest Consumer | Money Bomb Army Terrorist
index rate price supply blasts men killed
index killed

Mean 7935.521 | 9.118644 | 97.54237 | 535.6780 | 0.271186 | 19.71186 | 39.42373
Median 7770.520 | 9.000000 | 100.0000 | 550.0000 | 0.000000 | 10.00000 | 9.000000
Maximum 14321.39 | 14.50000 | 120.0000 | 950.0000 | 3.000000 | 143.0000 | 341.0000
Minimum 2399.140 | 6.500000 | 60.00000 | 300.0000 | 0.000000 | 0.000000 | 0.000000
Std. Dev. 3467.413 | 2.522893 | 16.51470 | 183.3088 | 0.582223 | 27.98402 | 69.40491
Skewness 0.145594 | 1.261307 | -0.411634 | 0.598119 | 2.539981 | 2.343820 | 2.569844
Kurtosis 1.793361 | 3.506180 | 2.085701 2.354892 | 10.33831 9.138219 | 9.597704
Jarque-Bera 3.787724 | 16.27368 | 3.721213 | 4.540912 | 195.8231 146.6438 171.9508
Probability 0.150489 | 0.000293 | 0.155578 | 0.103265 | 0.000000 | 0.000000 | 0.000000
Sum 468195.8 | 538.0000 | 5755.000 | 31605.00 | 16.00000 | 1163.000 | 2326.000
Sum Sq. Dev. 6.97E+08 | 369.1695 15818.64 | 1948923. | 19.66102 | 45420.10 | 279388.4
Observations 84 84 84 84 84 84 84

Table 5. BDS test of nonlinearity

Dimensions BDS test Std.Error Normal Prob. Bootstrap
statistics Prob.

Variable: Money supply (M2)

2 0.021 0.12 0.651 0.11
3 0.048 0.54 0.890 0.24
4 0.021 0.41 0.791 0.29
5 0.019 0.11 0.322 0.24
6 0.011 0.965 0.984 0.33

Variable: Interest rate

2 0.0431 0.91 0.669 0.23
3 0.0812 0.15 0.711 0.98
4 0.0119 0.29 0.924 0.18
5 0.033 0.114 0.338 0.33
6 0.0924 0.32 0.492 0.14

Variable: Consumer price index

2 0.097 0.126 0.81 0.1

3 0.054 0.599 0.12 0.97
4 0.011 0.323 0.88 0.76
5 0.032 0.761 0.21 0.22
6 0.084 0.459 0.22 0.23

Note: This table reports that null hypothesis of BDS test is not rejected for all macroeconomic fluctuations, this means
that time series are not identically distributed and symmetrical ARDL model can be applied for these variables.
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disruptions under three different regimes exhibit that intensity of terroristic disruption is greater
during post economic recession period as compared to before recessionary period. The maximum
number of the bomb blast, terroristic killed, and army person fatalities in the postcrisis period were
6,157 and 1590 respectively in contrast with 3 bomb blast, 143 army person killed and 341
terrorists killed in the precrisis period. However, the Karachi stock exchange has reached its
maximum value of 29984 indexes as compared to 14,321 in the precrisis period. This means
that KSE-100 indexes have been continuously increasing under the number of terroristic disrup-
tions in the postcrisis period. This furthermore motivates the researchers to explore the symme-
trical effect of macroeconomic fluctuation on stock indexes in presence of terroristic disruptions
for shorter and longer horizons and under three different types of regimes. BDS test statistics in
table 5.4 explains that the ARDL model is more appropriate as compared to NARDL because of
linearity in data and time series is identically distributed.

Table 6, 7 88 to 9 reports the results of different types of unit root tests such as augmented
dickey fuller, Philips Peron unit root, Zivot Andrew (ZA) unit root, and KPSS. The null hypothesis in
the case of ADF and PP states that data is having a unit root or nonstationary. However null
hypothesis in the case of the KPSS test is rejected if KPSS test statistics are greater than critical
values and rejection of the null hypothesis indicates that time series data is not free from
nonstationarity or seasonality effect. We have also undertaken the Zivot Andrew unit root test
to find out the seasonality effect in time-series data along with structural breaks. Because of the
presence of a structural break in time series, we included a dummy variable to deal with a
structural break in time-series data following the methodology of (Tehreem, 2018).

Unit root tests represented by table 6-9 indicates that none of variables is integrated at
second differencing I (2). PP, KPSS, Zivot Andrew, and ADF unit root test indicates that all
variables are integrated at same order. They are seasonality effects in time series data of
certain variables including stock indexes, interest rates and terroristic disruption at level but
after first differencing, these variables become stationary and free from seasonality effect.
However, none of variable remain nonstationary after differencing 1 time. Unit root tests along
with BDS test of nonlinearity confirm the suitability of linear autoregressive distributive lag
model (LARDL) for estimation of short run and long run cointegration between macroeconomic
fluctuation and stock indexes in presence of terroristic disruptions and during global financial
crisis. Tables 10-12 present the results of ARDL model during pre-recessionary period, post-
recessionary period, and over the entire sample duration.

Table 6. Augmented Dickey fuller test

Variables At level First differencing Order of
integration
Intercept Intercept Intercept Intercept
and trend and trend

Stock indexes 0.10 0.96(.12) -11.12%* -11.70*** I(1)
Interest rate 0.61 0.99(0.79) —6.88*** —7.91%* I(1)
Consumer price 1.43 1.98 —3.98*** —£4,97*** I(1)
Index
Money supply 0.92 1.43 -6.87*** -9.21 I(1)
Bomb blast 1.132 1.56 —2.87%* —3.65%** I(1)
Terrorist killed v 1.55 1.62 -9.94* -12.76*** I(1)
Army person 1.09 1.43 -6.32%** -18.87*** I(1)
Fatalities
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Table 7. PP unit root test

Variables At level First ifferencing Order of
integration
Intercept Intercept Intercept Intercept
and trend and trend

Stock indexes —0.04 -1.15(.09) —6.22*** -9.69*** I(1)
Interest rates 0.97 1.411(0.99) -3.81%* —7.09*** I(1)
Consumer price 0.23 0.65 -11.76*** -19.72*** 1(1)
index
Money supply 1.25 2.10 -11.91 -13.45 (1)
Bomb last -1.11 -2.063 —12.54%** -18.86*** I(1)
Terrorist killed -1.485 -1.87 —-19.076*** —20.54*** I(1)
Army person -1.55 -1.77 -26.67*** —-29.987*** I(1)
fatalities

Table 8. KPSS unit root test

Variables At level First differencing Order of
integration
Intercept Intercept Intercept Intercept
and trend and trend

Stock indexes 1.76%* 1.98** 0.21 0.28 I(1)
Interest rates 1.8%* 1.999*** 0.33 0.34 I(1)
Consumer price 1.48% 1.97% 0.19 0.10 1(1)
index
Money supply 1.55%* 1.76%** 0.11 0.17 I(1)
Bomb blast 1.79*+* 1.89*+* 0.11 0.19 I(1)
Terrorist killed 1.53%* 1.68*** 0.39 0.41 I(1)
Army person 1.77%* 1.90*** 0.51 0.66 I(1)
fatalities

In the long run and before the international recessionary regime, there is a direct and
significant association between CPI, and stock indexes but IR and MS formulated an inverse
association with stock indexes (see Table 10). Findings indicated that in the long run, investors
reacted positively to a positive increase in CPI but reacted negatively to an increase in MS and IR.
However, in the short run, IR and MS formulate a negative relationship with the increase in stock
indexes. This means that in the long run and before the 2008 recessionary period, investors
reacted positively to an increase in CPI but for the shorter-horizons, investors reacted negatively
to an increase in interest rates. The negative influence of money supply on stock indexes is
inconsistent with findings of (Chiang Leong & Hui, 2014; Shrestha & Liu, 2008), and the positive
influence of CPI on KSE-100 indexes in both the shorter and long horizons is inconsistent with the
finding of (Adjasi, 2009; Adjasi et al., 2011). Residual diagnostic tests such as Ramsey reset test
for model miss-specification, Breusch pagan test for heteroskedasticity and the LM test for
autocorrelation elucidates that model is free from these problems. ECM value of —0.87 means
that model is getting back toward long-run equilibrium at a speed of 87% and there exist long-
run symmetrical relationships between macroeconomic volatility, terroristic disruptions, and
KSE-100 indexes.
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Table 9. Zivot Andrew unit root test

Variables At level First differencing Order of | Structural
integration Breaks
Intercept | Intercept | Intercept | Intercept
and trend and trend

Stock indexes -1.23 -1.65 -3.756 -6.846 I(1) 2008
Interest rates 159 -1.87 67454 | -9735 | I(1) 2008
Consumer price -1.4 -2.1 -8.76 -16.32 I(1) 2008
index
Money supply -1.59 -1.87 -9.87 -13.21 I(1) 2008
Bomb blast -1.19 -1.645 -15.75 -19.7465 I(1) 2006
Terrorist killed -1.3664 -1.745 -21.46 -36.386 I(1) 2006
Army person -1.856 ~1.9946 -10.756 | -12635 | I(1) 2006
fatalities

***if Value of ZA test statistics is greater than critical value then we can reject null hypothesis that incorporated time
series data has a unit root or non-stationary or seasonality effect. ZA unit root test has identified two structural beak
dates of 2008 and 2006, we have introduced a two separate dummy variable and significant dummy variables is
incorporated in ARDL model.

Table 11 is divided into two portions such as the long-term and short-term results of the linear
impact of macroeconomic fluctuation on KSE-100 indexes in presence of terroristic disruptions.
According to the results of the ARDL model estimated for the postcrisis regime, the MS has a direct
effect on stock indexes and IR has an inverse significant effect. However, in the short-run and after
the international economic crunch, shareholders reacted positively to the money supply only and
didn’t react to fluctuations in IR and CPI. This means that the international economic crunch has
affected the symmetrical cointegrating association between macroeconomic fluctuation and KSE-
100 indexes.

Table 11 furthermore reports that the number of bomb blast are having a positive and significant
association with KSE-100 indexes only in the long run and shareholders didn’t react to terroristic
disruptions such as bomb blasts, security persons killed, and terroristic killed in the short run. One
justification for the positive effect of a bomb blast on stock indexes is that investors mainly
consider microfirm level financial variables as important determinants of stock indexes (Sheikh
et al.,, 2018) and didn’t react negatively to exogenous shocks such as terroristic disruptions.
Moreover, such terroristic disruption may not have a negative influence on the profitability of
firms (Laborda & Olmo, 2019; Liu & Pratt, 2017), therefore shareholders recognize this fact and
react rationally to exogenous negative environmental turbulence. This makes Pakistan stock
exchange resilience against several negative disruptions.

The difference in results regarding the impact of macroeconomic fluctuation on KSE-100 indexes
before a crisis and macroeconomic effect on stock indexes after crisis edifies that investors,
governmental agencies and regulators, academicians, researchers, policymakers should always
consider regime before investing in the stock exchange and making an investment without
consideration of regime will lead towards spurious results. Our research article substantially
adds to the literature by finding out the macroeconomic effect on stock indexes in presence of
terroristic disruption and the role of the international financial crunch in effecting the symmetrical
association between macroeconomic volatility and KSE-100 indexes. In existing literature authors
have not taken into account multiple terroristic disruptions as a control measure and the role of
the international economic recession in changing the stock-macroeconomic relation (Chandra,
2012; Joéts et al,, 2017; Kan, 2017; Singhania & Prakash, 2014; Spilioti, 2016; Umar & Sun, 2015).
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Table 10. ARDL model before crisis

Variables Lag0 Lagl
Long run results

Ln Money supply -0.54***

Ln CPI 0.176***

IR -0.165*

Ln Bomb last 0.41*

Ln Terrorist killed 0.0862

Ln Security person fatalities 0.32
Short-run results

A Ln Money supply -0.12**

A Ln CPI 0.127***

AIR -0.73** -0.10**

A Ln Bomb blast 0.91

A In Terrorist killed 0.453

A In Security person fatalities 0.45*

Dummy02 0.55**

Model fit:

ADJ R%: 0.86

ECM;_4: —0.87***

Lm statistics: 0.99

BP test: 0.117

F statistics: 10.50> upper and lower bound critical values

@1% and 5%

Ramsey test for model specification: | 1.29 <less than critical value and is insignificant

Table 12 reports that only consumer price index has a long run symmetrical relationship with
stock indexes for entire sample period, but in the short-run, a decrease in the interest rate causes
appreciation in stock indexes. Findings also suggested that terroristic disruptions such as bomb
blast and security persons killed impact positively on KSE-100 indexes in the short run and bomb
blast are having a positive effect on stock indexes in the long run. In the existing literature, some
researchers have found a positive impact of terroristic activities on stock market integration (R.
Kumar & Dhankar, 2017) because these terroristic attacks can’t be able to adversely influence the
investor’s sentiments. Another possibility of this positive reaction of terroristic disruptions on stock
indexes is that terroristic disruption in form of environmental turbulence can’t be able to nega-
tively impact a firm’s profitability and microlevel firm variables, therefore investors react rationally
and didn’t react negatively. However, the magnitude of the impact of multiple environmental
turbulences such as terroristic disruptions on stock indexes is very lower and is significant at 10%
level only.

5.1. Role of global financial crisis in effecting symmetrical relationship between money
supply (M2), interest rates (IR), and consumer price index (CPI)

5.1.1. Money supply (MS)

In the long run and before global economic recession period, CPI is having a significant direct
relationship with stock indexes but a negative relationship is formulated between MS, IR and stock
indexes. This means that investors reacted positively to CPI fluctuation and reacted negatively to
fluctuations in IR and MS. In the short run and before the recessionary period, the relationship
between MS and stock indexes remains negative and significant. In the short run and long run,
investors reacted negatively to positive fluctuations in MS during the precrisis regime. However,
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Table 11. ARDL after crisis

Variables Lag0 Lagl
Long run results
Ln Money supply 0.52%**
Ln CPI -0.434
IR -0.931**
Ln Bomb blast 0.24*
Ln Terrorist killed 0.03
Ln Security person fatalities 0.084
Short-run results
Ln Money supply 0.398**
ALn CPI 0.976 0.265
A IR 0.097 0.043
A Ln Bomb blast 0.944
A In Terrorist killed 0.0298
A In Security person fatalities 0.034
Dummy02 0.942%**
Model fit:
ADJ R%: 0.77
ECM;_4: -0.81%**
Lm statistics: 1.15
BP test: 1.75
F statistics: 9.90> upper and lower bound critical values
@1% and 5%
Ramsey test for model specification: | 1.54 <less than critical value and is insignificant

after the recessionary period, investors reacted positively to positive fluctuations in the money
supply. This means that during the post-recessionary period, 1% increase in money supply causes
0.398% and 0.52% appreciative impact on stock indexes for shorter and longer horizons respec-
tively. In contrast with the results of the postcrisis regime, e.g., 1% appreciation in MS causes
0.54% and 0.12% depreciation in stock indexes respectively during pre-economic recessionary
regime for longer and shorter period. In the case of a developing country’s context, the interna-
tional economic crisis of 2008 has effected nature of the relationship between MS and stock
indexes, as association between MS and stock indexes is directly proportional during the postcrisis
regime, but money supply has formulated an inverse relationship with stock indexes during pre-
economic crunch regime.

These results are inconsistent with (Camilleri et al., 2019; Ho, 2018; Joéts et al., 2017; Kocaarslan
& Soytas, 2019; Narayan et al.,, 2018; Rexford, 2019; Simbolon & Purwanto, 2018) because these
studies have not considered the role of global financial crisis in effecting the symmetrical nature of
relationship between money supply and stock indexes.

5.1.2. Consumer price index (CPI) and interest rate (IR)

Before international economic recession, investors reacted positively to positive fluctuations in CPI
in long run but reacted negatively to positive fluctuations in MS and interest rate in short run.
However, after economic recessionary period, relationship between MS and KSE-100 indexes is
directly proportion and relationship between interest rate and stock indexes is inversely propor-
tional in long run. This means that global financial crisis has effected nature of relationship
between money supply, interest rate, CPI and stock index. In long run and before crisis, consumer
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Figure 2. ARDL models esti-

mated for three different type

of regimes are stable.

Table 12. ARDL model when whole sample is selected

Variables Lag0 Lagl
Long run results
Ln Money supply -0.98
Ln CPI 0.734**
IR 0.005
Ln Bomb blast 0.09
Ln Terrorist killed 0.097*
Ln Security person fatalities 0.12
Short-run results
Ln Money supply 0.118 -0.610
A Ln CPI 0.98
A IR -0.076**
A Ln Bomb blast 0.0454* 0.55
A In Terrorist killed 0.10
A In Security person fatalities 0.017* 0.735
Dummy02 0.542 0.098
Model fit:
ADJ R?: 0.65
ECM;_+: -0.36"**
Lm statistics: 1.32
BP test: 1.33
F statistics: 3.50> upper and but < than lower bound critical

values @1% and 5%

Ramsey test for model specification:

1.11 <less than critical value and is insignificant

price index is directly proportional to stock index but after crisis investors didn’t react to fluctua-
tions in inflation. Investors should consider the regime before investing in stock indexes and
academicians should consider precrisis and postcrisis regime before establishing relationship
between fluctuations in macro economy and KSE-100 indexes. Our findings are inconsistent with
(Camilleri et al., 2019; Jehan & Rashid, 2014; Mazuruse, 2014; Rexford, 2019) because these studies
have not deliberately studied the role of global financial crisis in effecting symmetrical association
between variations in macro economy and stock indexes. Interestingly, money supply remain
statistically insignificant over the entire sample duration, and value of F statistics of ARDL model
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Table 13. Effect of regimes on macroeconomic-stock price nexus

Regime Money Interest rate Consumer ECM;_4 F statistics
supply price index for long-run
cointegration

Long-run results

Precrisis regime Negative Negative Positive 10.50

Postcrisis regime Positive Negative Negative but 9.90
insignificant

When whole Negative but Positive but Positive 3.50

sample is selected insignificant insignificant

Short-run results

Precrisis regime Negative Negative Positive -0.87***

Postcrisis regime Positive Positive but Positive but -0.81***
insignificant insignificant

When whole Positive but Negative Positive but -0.36***

sample is selected insignificant insignificant

estimated for whole sample period is also lower as compared to pre-economic crisis and postcrisis
regime’s ARDL model.

Table 13 presents the summarized form of results after estimating ARDL model for precrisis and
postcrisis regimes. 1Figure 2(a-c) indicates that ARDL models estimated for three different type of
regimes are stable.

6. Conclusions and practical implications

In this research article, we have incorporated certain macroeconomic factors such as MS, CPI, and
IR to establish a long-run cointegration between macroeconomic variations and KSE-100 indexes
utilizing time-series data from 2002 to 2015. Monthly level data regarding particular macroeco-
nomic factors have been collected from the Pakistan Bureau of statistics and monthly data on
stock indexes has been collected from the Pakistan stock exchange web portal. The period is
divided into three portions to get the representation of three regimes. The first portion is repre-
sented as a precrisis period comprising of 84 months from January 2002 to December 2008. The
postcrisis period is comprised of 84 months from January 2009 to December 2015 and the third
period is represented as a whole sample period in which we have included the whole sample
without dividing the time series. Data on multiple categories of terroristic attacks are collected
from daily timelines from the South Asian terrorism portal representing terroristic attacks in South
Asian regions. Each daily timeline representing multiple categories of terroristic attacks such as
Bomb blasts, Army person killed, civilians killed and terrorists killed has been scanned and
transformed into monthly data from January 2002 to December 2015. To the best of our knowl-
edge, this is the first research article that examined the role of the 2008 international economic
depression in effecting the symmetrical associationship between macroeconomic variability and
KSE-100 indexes in presence of terroristic disruptions.

In the long run and before the international economic recession, there is a direct significant
association between CPI and stock indexes but money supply and IR formulated an inverse
relationship with stock indexes. Findings suggested that in the long run, investors reacted
positively to a positive increase in CPI but reacted negatively to an increase in the MS and IR.
However, in the short run, IR and MS are inversely proportionate to increase in KSE-100
indexes. This means that in the long run and before the economic depression of 2008,
investors reacted positively to an increase in CPI, but investors reacted negatively to an
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increase in interest rates for shorter horizons. According to the results of the ARDL model
estimated for the postcrisis regime, the money supply has a positive effect on stock indexes
and IR has a negative significant effect. However, in the short run and after the international
economic recession, investors reacted positively to the money supply only and didn’t react to
fluctuations in IR and CPI. This means that the global economic depression of 2008 has
affected the symmetrical cointegration between fluctuations in macroeconomy and KSE-100
indexes.

6.1. Practical implications

This research article purposes interesting practical implications for short-term and long-term
investors. Investors should always consider tail events like global financial crisis before
investing in Pakistan stock exchange because taking financial decision without considering
regime may lead toward disastrous results. Investors reacted differently to macroeconomic
fluctuations before crisis and after crisis, this means that global economic recession of 2008
has changed the nature of symmetrical association between macroeconomic volatility and
KSE-100 indexes. This article also poses practical implications for academicians and
researcher to consider the regime before establishing relationship between macroeconomic
volatility and stock prices. International economic recession has not only distressed stock
exchange of Pakistan in 2008 but world’s most premier institutions have also been effected
by crisis. Therefore, establishing relationship between CPI-MS-IR variability and stock indexes
without considering pre-economic recessionary period and post economic recession regime
may lead toward spurious results. Conclusion from this research article also poses important
question for future research that whether the association between variations in macro
economy and stock indexes remain same before COVID-19 and after COVID-19.

6.1.1. Practical implication for policy makers and Central Bank of Pakistan

This research article also poses important practical relevance for policymakers and the
central bank of Pakistan. The State Bank of Pakistan should also consider the regime before
changing policy rates, as an increase in interest rate and flow of capital before crisis
adversely impacted KSE-100 indexes because of the increase in the cost of borrowing and
possibility that flow of capital may increase the inflation. An increase in the cost of borrowing
not only makes it difficult to initiate new businesses for small local investors but also limits
business diversification opportunities for larger organizations. It is proved that such practices
before economic crisis regime have negatively affected stock indexes. However, before the
crisis regime, an increase in the cost of borrowing and capital flow not only depreciates the
stock indexes for shorter horizons, but also the long-run impact of an increase in both the
fundamental variables has an adverse influence on stock indexes. This may be because of
increase in the cost of borrowing not only adversely impact the short-run investors, so they
keep on selling their shares on reduced prices because of increasing interest rates on their
borrowings but also an increase in the cost of borrowing impact long-term investors.
However, after the crisis regime, appreciation in flow of capital positively affected the
increase in overall values of stock indexes. This shows that consideration of regime is very
important for making policy rate adjustments rather than considering the whole period.

Interestingly, before the global financial crisis and for both shorter and longer horizons, the
MS has formulated a negative association with stock indexes. However, for shorter and longer
horizons and during the postcrisis regime, MS has a direct impact on stock indexes. This
research article also poses important practical relevance for the Central Bank of Pakistan to
consider the regime before making adjustments toward increasing or decreasing the flow of
capital and policy rates within the economy. An increase in money supply is more favorable
after the crisis rather than before the crisis regime for short-term and long-term investors of
KSE-100 indexes.
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