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Abstract: Periods of economic turmoil distort the ability of stock prices to reflect the available infor-
mation. In the last three decades, emerging markets experienced numerous crises. The major three
of them are the Asian Financial Crisis (1997–1998), Global Financial Crisis (2007–2009) and Global
Pandemic Crisis (2020–2022). The nature, intensity and duration of these crises differ significantly.
This study investigates the impact of these varying natures of crises on the level of informational
efficiency. The empirical evidence is based on the emerging stock market of Pakistan. Index-level data
are collected from Pakistan Stock Exchange-100 Index for the period 1995–2022. The rebalancing is
done each year to ensure that the final sample is composed of only 100 stocks with the highest market
capitalization. The results based on the Variance Ratio (VR) test show that informational efficiency
is time-varying. Among all the three crises, informational efficiency deters more in the COVID-19
pandemic, albeit the market efficiency recovers soon. This implies that the arbitrage opportunity is
marginal in crisis periods, while investors prefer to invest in post-crisis periods. Finally, our results
reveal that among all the crises, investors were more informed in the Global Financial Crisis. Investors
must keep a close eye on market regimes for designing investment solutions.

Keywords: Asian Financial Crisis (AFC); Global Financial Crisis (GFC); Global Pandemic Crisis
(GPC); PSX-100 Index; market efficiency

JEL Classification: G01; G11; G12; G14

1. Introduction of the Study

According to the Efficient Markets Hypothesis (EMH), security prices fully reflect all
the available information (Samuelson 1965; Fama 1970). In efficient markets predicting stock
prices using merely historical data is a cumbersome task. The EMH is a well-established
concept and is widely discussed by academic literature, and its applications are evaluated
globally by several studies in different time spans (see, e.g., Kim and Shamsuddin 2008;
Lee 2012; Raza et al. 2022). The term market efficiency is perceived in different contexts.
However, this study refers to the informational efficiency of the stock market, which is
concerned with the degree of information reflected in stock prices (Raza et al. 2022).

Numerous factors, i.e., market volatility (Bae et al. 2004), exchange rate volatility
(Olugbenga 2012), market microstructure and financial reforms (Arjoon 2016) and macroe-
conomic shocks (Ting et al. 2020) affect the level of informational efficiency of stock markets.
Stock markets are prone to external shocks, and the reaction to such shocks is often time-
varying, i.e., market rallies are characterized by stable returns, while crisis periods are
associated with high volatility. Market turmoil has a drastic effect on different aspects of
the stock market, i.e., it causes returns drag (Boudt et al. 2019a) and excessive risk (Boudt
et al. 2019b). Finally, it also has a significant relationship with the level of informational
efficiency (Lim et al. 2008; Raza et al. 2022).
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In a crisis, the ability to reflect the available information deters. Investors’ confidence
is fragile, and uncertainty is at its peak. In such a situation, the level of informational
efficiency reduces. The crises have provoked policymakers to reconsider their commitment
to the liberalization of capital flows. Though there is widespread literature available on
crises, its application to market efficiency is limited. The massive fall of stock prices in
several Asian countries during the crises was often quoted, with no formal analysis, as
compelling evidence against stock market efficiency. This issue was discussed recently by
Kim and Shamsuddin (2008).

In the last three decades, emerging markets in Asia experienced many major crises.
The major three of them are the Asian Financial Crisis (AFC), Global Financial Crisis (GFC)
and Global Pandemic Crisis (GPC) caused by Covid-19. Several studies linked such crisis
periods with the ability of markets to reflect the available information in stock prices. The
case of market crisis and informational efficiency has been investigated by several studies.
For example, the AFC started on 2 July 1997 and lasted till the first quarter of 1998 (Stubbs
2014). The immense devaluation of the Thailand Baht is widely considered a major reason
that triggered the AFC. The bankruptcy of Thailand’s largest finance company ‘Finance
One’ and massive speculative attacks were a few major reasons for the downward shift in
Thailand’s currency (Kaminsky et al. 2003). The spillover effect soon extends to Philippine
Peso, the Malaysian Ringgit, the Indonesian Rupiah and the Singaporean Dollar (Pontines
and Siregar 2012). Finally, the De-Facto depletion of foreign reserves further fueled the
crisis.

Similarly, the mortgage scandal led to the bankruptcy of two major US banks (Lehman
Brothers and Bear Stearns) in 2008. It leads to a severe financial crisis in the US particularly.
The spillover effect extends to the rest of the world in the shape of the Global Financial
Crisis. COVID-19 was termed a global pandemic by World Health Organization (WHO) in
2020. In response to this crisis, S&P Global BMI declined by almost 30%, while the FTSE-100
Index, S&P 500 and DJIA experienced a decline of 35% approximately (Raza et al. 2022).
The origin, different nature, and intensity of the above three crises make their interesting
cases and give raise an important question: How does informational efficiency react to
different types of crises?

We are not the first to highlight the effect of crises on informational efficiency. For
example, Gilson and Kraakman (2014) report a negative link between AFC and informa-
tional efficiency. A similar conclusion was drawn by Charles et al. (2015). Sengonul and
Degirmen (2011) extend the analysis to European markets (Bulgaria, Romania, Estonia,
Lithuania and Slovenia). Literature also provides evidence related to GPC; see, for example,
(Wang and Wang 2021). The study of Li et al. (2021) indicated an interesting finding that
the effect of a current pandemic on market efficiency is more severe than the GFC. A major
finding highlighted by most of the studies is the behavior of informational efficiency in
the post-crisis era. As noted by Charles et al. (2015), the response of the stock market is
completely different and shows quick recovery once the crisis period is over.

A detailed analysis of the literature reveals that the empirical evidence is rich but
mostly limited to developed markets (see, e.g., Mensi et al. (2022) examined the impact of
GFC on US future markets: Chicago Mercantile Exchange and London Metal Exchange;
Horta et al. (2014) analyzed the impact of GFC on Belgium, France, Greece, Japan, the
Netherlands, Portugal, the UK and the US). Studies conducted by (Gulati 2022) extend this
debate to developing markets. For example, the study of Gulati (2022) investigates the
case of the Indian market in GFC, while Park et al. (2010) focus on the Chinese market in
the context of AFC. According to the best of our knowledge, there is no such study that
highlights the case of the Pakistani market. Furthermore, the majority of the above studies
focus on a single crisis. Most of the above-mentioned studies ignore the effect of the nature
of crises on efficiency. Therefore, we reshape the previously mentioned question as follows:
how informational efficiency reacts to different types of crises in an emerging market like
Pakistan?
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Pakistani market is in its embryonic stage of development and has gone through
many structural changes in the last three decades; for example, the announcement of
financial liberalization, the introduction of financial reforms and improvements in key
market microstructure components. Hence, this market is an ideal setting for such an
analysis. Further, empirical evidence from this market helps improve the generalizability
of findings related to emerging markets.

The findings of this study based on the Variance Ratio test of Kim (2006) and Kim and
Shamsuddin (2008) revealed that the informational efficiency of the Pakistan stock market
is time-varying and it has a close association with market regimes. In comparison to AFC
and GFC, the impact of GPC is much more severe. We further strengthen the findings of
Charles et al. (2015) and found a strong recovery in the post-crisis period, which reduces
the space for arbitrageur and improves informational efficiency.

The policymakers should pay close attention to the improvement of the trading
mechanism and formulate such policies which contribute to the resilience of the market
to withstand external shocks. It is important to understand the behavior of informational
efficiency and market regimes. If the inefficiency problem, specifically in a crisis period,
is not resolved by the concerned quarters, it could seriously limit the ability of the stock
market to allocate capital resources to the most productive sectors of the economy and
possibly impede its long-term growth (Kavussanos and Dockery 2001). The tendency of
the market to improve in the post-crisis period is a positive signal for the individual as
well as institutional investors. In light of the findings of this study, investors can design a
long-only portfolio and evade implementing speculative trading strategies in periods of
high volatility.

The study proceeds as follows: Section 2 discusses the literature review. Section 3
describes the methodology. Section 4 presents and discusses the major results, while
Section 5 concludes this article.

2. Relevant Literature Review of the Study

The theoretical foundation of this study lies in one of the widely debated theories of
the Neoclassical School of Finance, the Efficient Market Hypothesis (EMH) of Fama (1970).
EMH has three forms: weak, semi-strong, and strong form. In a weak form of market
efficiency, the stock prices can be predicted by considering only the historical information,
while in a semi-strong form of efficiency, the investors have to consider both historical and
public information. The rarest form of market efficiency is when all the private, public and
historical information is used for predicting stock prices. In an efficient market, obtaining
information is costly while the reward is very low.

Stock market efficiency has been thoroughly discussed, particularly in the developed
markets (Samuelson 1965; Fama 1970; Liu et al. 2020). A vast strand of literature tested
different forms of market efficiency in different geographical settings and time spans. For
example, the study of Worthington and Higgs (2006) tests for efficiency in sixteen European
stock markets based on daily returns using serial correlation, runs tests, ADF, PP and
KPSS unit root tests and MVR tests. The results, which are in broad agreement across
the approaches employed, indicate that of the developed markets, only Germany, Ireland,
Portugal, Sweden and the UK conform with the efficiency criteria. Ito and Sugiyama (2009)
investigate the time-varying efficiency based on a state space model. The study reported
that the US stock market exhibits varying degrees of efficiency over the sample period
of 1955–2006. The study claims that there is little literature available that examines the
degree of time-varying efficiency of stock markets. Gaio et al. (2022) investigate the impact
of the Russia-Ukraine conflict on the efficiency of six developed stock markets using the
multifractal structure of the series on the basis of daily stock index data from the US, UK,
Germany, France, Italy and Spain. Efficiency was analyzed in full series, COVID-19, pre-
conflict and post-conflict. The results reject the market efficiency hypothesis and indicate
the predictability of asset prices in times of instability and GFC. Further, using the variance
ratio test, Ozkan (2021) investigates the impact of the GPC on the efficiency of six hard-hit
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developed countries: the US, Spain, the UK, Italy, France, and Germany for the period of
29 July 2019–25 January 2021. Results revealed that all stock markets deviate from market
efficiency, but the effect of the pandemic was more intense in US and UK.

Perhaps the research work in emerging economies mostly focuses on testing the weak
form of market efficiency. For example, the study by Lee (2012) reported the inefficiency
of 26 developing markets for the period of 1999–2007. Kim and Shamsuddin (2008) inves-
tigated weak forms of efficiency in the Hong Kong, Japan, Singapore, and Taiwan stock
markets. Chaudhuri and Wu (2003) tested the efficiency in seventeen emerging markets
by employing unit root tests. They found that only seven markets exhibit only weak effi-
ciency. Narayan and Smyth (2004) found the South Korean market to be weak and efficient.
Cooray and Wickremasinghe (2005) applied the ADF and PP test and found a weak form
of efficiency in India, Sri Lanka and Pakistan, while the results were not significant for
Bangladesh’s stock market.

Wright and Swidler (2023) investigate the Jamaica Stock Exchange (JSE) and conclude
that historical and newly released public information do not predict future stock price
movements. Taken as a whole, the evidence suggests a violation of market efficiency
and has implications for capital allocation in this emerging market. Another study by
Chang et al. (2023) examined the market efficiency targeting 12 major Asian stock markets
of Hong Kong, India, Indonesia, Japan, Malaysia, the Philippines, China, South Korea,
Taiwan, Thailand, and Vietnam with the stochastic dominance method (SDM) in the pre and
post-financial crisis. Results indicate that the level of market efficiency is not significantly
different between these periods. However, further evidence shows that different anomaly
pattern exists in these two periods. The empirical evidence provided by Hkiri et al. (2021)
shows a departure from the weak form of market efficiency. Further, the study shows that
political events adversely affect efficiency in most markets.

The study conducted by Arjoon (2016) revealed that informational efficiency is time-
varying. Such that the ability of stock prices to reflect available information improves in
times while it distorts in market downturns. It implies that in such times the equity prices
reflect the firm fundamental value and are more resistant to market speculations. During
the GFC, most of the markets revealed unsettled behavior and resulting in high volatility.
Lim et al. (2008) studied the impact of the crisis on market efficiency in Asian markets.
They found that the efficiency of the Hong Kong market was severely affected by the crisis,
followed by the Philippines, Thailand, South Korea, Singapore, and Malaysia. The majority
of these markets showed an improved level of efficiency in post-crisis periods.

On the other hand, there are studies that support evidence against the theory of EMH.
For example, Hoque et al. (2007) found no significant effect of the Dot-Com crisis on
the level of efficiency in Thailand, Singapore, Malaysia, the Philippines, and Hong Kong.
However, the crisis has affected the stock market of South Korea. Another study by Kim
and Shamsuddin (2008) did not find any link between the AFC and the market efficiency of
Asian markets. However, the efficiency of Thailand and Singapore stock markets improved
in the post-crisis period.

We can also trace some studies that have focused on the context of GPC. For example:
The study of Naeem et al. (2022a) reveals that this pandemic reduced the efficiency in ESG
markets, except in Europe, which sustained its efficiency during the pandemic. Against
the backdrop of the recent pandemic, the study of Naeem et al. (2022b) examines the
comparative asymmetric efficiency of dirty and clean energy markets in pre and during
the Covid-19 pandemic through the A-MF-DFA technique. The results suggest superior
efficiency of clean-energy markets compared to conventional energies. The results further
confirm the time-varying nature of market efficiency in the energy markets, and during the
pandemic, market inefficiencies in the clean and dirty energy markets soared. The study of
Umar et al. (2021) examined the relationship between the recent spread of COVID-19 and
stock prices. The findings indicate that the impact of the GPC spreads over different time
periods, which points out that it can be seen as an economic crisis in the short run while
more like a geopolitical risk in the long run.
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Like the case of developed economies, the case of emerging economies is very inter-
esting. Rapid globalization, coupled with the easing of economic and investment barriers
and financial integration, facilitates capital flow to emerging markets but at the cost of
high volatility (Guo and Huang 2010). Nonetheless, these markets seem more attractive to
foreign investors with the main objective of diversification (Fernandes 2005). This has con-
tributed to emerging markets, allowing them to have a higher degree of market efficiency
(Debata et al. 2018).

Asian emerging economies are confronted with a series of crises, e.g., the Asian
Financial Crisis, the Global Financial Crisis and the Global Pandemic Crisis. Such crises
have generated thorough discussion on the desirability of stock market efficiency (see;
Arjoon 2016; Raza et al. 2022). Crises have negatively affected market efficiency in the short
run, and market development plays a vital role in an emerging market’s long-term market
efficiency (Arshad et al. 2016). Market efficiency in emerging markets varies over time
(Hull and McGroarty 2014). Literature on the emerging Asian stock market’s efficiency, on
the whole, is half-done. For example, Mahmood et al. (2011) rejected the EMH for the stock
markets of Indonesia and Malaysia. Another study in the same vein was conducted by
Claessens et al. (1993) with an extended sample period and combined more countries with
different techniques to assess the level of market efficiency. The study brings no significant
evidence for market efficiency in these twenty markets.

Hoque et al. (2007) also examined the effect of AFC on the efficiency of Asian emerging
markets with several approaches. Out of the total eight markets, six markets, Hong Kong,
Indonesia, Malaysia, the Philippines, Singapore, and Thailand, remained inefficient even
after the Asian crisis. Further, this analysis was confirmed by the study of Kim and
Shamsuddin (2008), using multiple variance ratio tests based on the wild bootstrap and
signs, finding no significant change in efficiency associated with the impact of the Asian
Financial Crisis. One of the studies examined the impact of the crisis on market efficiency in
eight Asian markets. They found that the efficiency of the Hong Kong market was severely
affected by the crisis, followed by the Philippines, Thailand, Singapore and Malaysia. The
majority of these markets showed an improved level of market efficiency in the post-crisis
period (Lim et al. 2008).

Pakistan, an emerging economy, is also severely affected by numerous global crises.
Ahmad et al. (2020) examined the impact of COVID-19 on the volatility of the Pakistan
stock market. Results show a strong link between the recoveries and PSX returns, while
the fatalities have a negative effect on the security prices. Reviewing literature leads to
contrasting results regarding market efficiency. Particularly, the case of emerging markets is
inconclusive as the majority of the studies are not leading to a single and unified conclusion.
Therefore, further studies are required to highlight the behaviors of stock market indices
in crisis periods and to establish a conclusive argument regarding the level of efficiency
in crisis, pre-crisis and post-crisis periods. This study contributes to the existing literature
by examining the impact of all three crises (AFC, GFC and GPC) on the informational
efficiency of the Pakistan Stock Exchange-100 Index. Furthermore, it not only focuses on the
recent crisis but also provides empirical evidence from pre-crisis and post-crisis periods.

Hypotheses of the Study

H1. There is a negative effect of the Asian Financial Crisis on market informational efficiency.

H2. There is a negative effect of the Global Financial Crisis on market informational efficiency.

H3. There is a negative effect of the Global Pandemic Crisis on market informational efficiency.

3. Research Methods and Techniques of the Study

This study considers the Pakistan Stock Exchange-100 Index as the target population.
The time period of study ranges from 1995–2022. This time period is enough to cover all
three major crises, e.g., AFC, GFC and GPC. PSX is composed of eleven indices. The final
sample is composed of the top 100 companies with the highest market capitalization. The
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final sample has companies from all eleven sectors. The informational efficiency of the
PSX-100 Index is calculated with a VR test of Kim (2006). Finally, the empirical evidence not
only highlights the crisis periods but also investigates the pre-crisis and post-crisis periods.

3.1. Measure of Informational Efficiency of the Stock Market
Variance Ratio Test

Literature shows different tests to investigate the informational efficiency of security
prices and stock market indices, for example, Lo and MacKinlay (1988). Numerous tests
like unit roots, variance ratio tests, GARCH models tests, and Data Envelopment Analysis
tests are applied to investigate the efficiency of the stock market and firms. This study is
concerned with the variance ratio test developed by Kim (2006) to check the random walk,
while the magnitude of the static test shows the informational efficiency of the stocks. This
test is basically used to test market efficiency by determining whether securities prices
show autocorrelation. If there exist autocorrelations in securities, then resultantly, we
can get help from the past securities prices and can predict future prices on the basis of
past prices. Hence, in this case, the weak form of market efficiency can be rejected. In
finance, the random walk of the securities has been thoroughly discussed and it is a broader
phenomenon.

These tests rely on the underlying autocorrelation in stock returns for testing the
EMH and have widespread uses, e.g., testing the martingale hypothesis in financial time
series. However, for small samples, the above-mentioned tests may lead to unrealistic
and ambiguous results. A financial time series typically exhibits heteroscedasticity. The
key reason for using the VR test of Kim (2006) is its pervasive use in the literature and
robustness in small samples of panel data (see, e.g., Kim and Shamsuddin 2008). The
application of wild bootstrap enhances its robustness to size distortions and leads to a
substantially higher power than other tests. This test is also applicable to the data with
an unknown form of conditional and unconditional heteroscedasticity (see Davidson and
Flachaire 2008). This study follows the methodology of Kim (2006) and applies the wild
bootstrap to the VR test of Lo and MacKinlay (1988) M2(K) and Chow and Denning (1993)
MV2(Ki) VR tests.

1. Make a bootstrap sample of T observations X_tˆ* = η_t X_t (t = 1 ... T) where in this
equation η_t is a random sequence with E(η) = 0 and E(ηˆ2) = 1.

2. Compute MVˆ* = MV_2 (Xˆ*;k_i), and the MV_2 (Xˆ*;k_i) statistic is developed from
the bootstrap sample created in the initial phase.

3. Reprise stage (a) and stage (b) passably ‘m’ times to make a bootstrap distribution of
the test statistic {MV2(X*;kj; j)}mi = 1.

4. Results and Interpretations

We initiate the research analysis by reporting the historical performance of the PSX-100
Index. In addition to the full-period analysis, we also perform a sub-period analysis of the
PSX-100 Index in pre-crises, crises and post-crisis periods. For downside risk analysis, we
report value at risk (VaR), maximum drawdowns (MDD) and expected shortfall (ES). This
analysis presents a clear picture of the historical returns and volatility.

Let us first highlight the historical performance of the index. For this purpose, we
plot the historical daily prices of the PSX-100 Index for the time period 1995–2022. Figure 1
shows that the PSX-100 Index can be categorized into growth periods and high volatility
periods. The index increased from approximately 1000 points in 1995 to 46,000 points in
the study period of 1995–2022. In this whole period, the high volatility periods are mostly
associated with GFC i.e., GFC in the period of 2007–2008 and GPC at the start of 2020 while
there is almost tranquility in the AFC period of 1997–1998. In the latter two crisis periods,
the Pakistan stock market was enormously turbulent and suffered huge downside risks.
Interestingly, the market reacts positively once the GFC period is over.
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Figure 1. Stock Prices and Returns for the Period of 1995–2022.1

Now let us highlight the average financial performance, variation and downside risk
of the PSX-100 Index in Table 1.

Table 1. Effect of Market Turmoil on Financial Performance of PSX-100 Index.

Whole
Sample

AFC GFC COVID-19

Pre AFC Post Pre GFC Post Pre GPC Post

µ 17.15 26.11 −35.12 37.04 30.21 −79.40 98.12 11.80 −91.03 29.70
SD 20.01 14.16 27.00 19.10 18.70 31.00 26.32 19.00 34.00 16.18
SR 0.82 0.50 −1.15 3.73 1.60 −2.56 3.73 0.57 −2.65 1.77

MDD 69.18 09.08 27.97 10.03 15.80 70.00 13.03 30.88 37.00 12.01
VaR −2.16 −1.90 −3.71 −2.01 −2.19 −4.10 −2.11 −2.03 −5.73 −1.51
ES −3.29 −1.52 −2.52 −2.10 −3.13 −4.35 −3.17 −2.33 −6.73 −2.31

Skew −0.22 −0.54 0.13 0.10 −0.81 0.34 0.15 0.15 −1.16 0.14
Kurt 3.90 2.01 1.60 0.35 3.16 2.36 0.51 0.00 1.52 3.002

Table 1 µ shows annualized returns while SD is the standard deviation. SR is the
Sharpe ratio which shows the risk-adjusted performance of the Index. All three major crises
were identified with the help of drawdown analysis. For post and pre-crisis periods of all
three events, we consider a window of 253 working days around the event date.

The results in Table 1 show that the returns and risk characteristics of the Pakistan
stock market vary in nature. In the whole period, the PSX-100 Index reports 17% annualized
returns with a 20% standard deviation on a yearly basis. All the crises resulted in negative
annualized returns for the PSX-100 Index. It is one of the thought-provoking findings
that all period returns and volatility are time-varying in nature. Non-crisis periods are
associated with higher and more stable returns. In comparison, the crisis periods show
extremely lower but highly volatile returns. If we compare the volatility of all the Index in
AFC, GFC and GPC, we can see that the market was more volatile in GPC (34% vs. 31% and
27%). The Index experienced severe downside risk, as indicated by maximum drawdowns
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and value-at-risk statistics. The drawdowns of 70% are the worst losses experienced by the
Pakistan stock market in the GFC period. In comparison, the GPC has a less severe effect,
and PSX experienced 37% maximum drawdowns.

One of the possible reasons for high volatility and worse VAR in the GPC is, in fact,
the nature of this crisis. This global pandemic was an unexpected shock due to the policy’s
failure to recognize the health emergency through containment measures, and it spread
very quickly throughout the world. The current event put the whole economy into almost
a hibernation stage and has resulted in serious contractions in the overall output of the
economy. The effect of shocks was even sharper compared to those during the Great
Depression and some other serious events. From this, we can infer that in contrast to the
AFC and GFC, the present crisis has three key features. Firstly, it is truly exogenous and the
result of financial imbalances. Secondly, the GPC was truly uncertain in the specific sense
that the wide range of possibilities depends on unpredictable non-economic factors. Finally,
the virus spread all over the world, thus making the GPC a universal matter. However, the
AFC is also termed as “Global,” but in fact, many countries did not actually experience
it, such as those in Asia, which was linked with the Asian Financial Crisis and Limited to
Thailand, Indonesia, South Korea, Malaysia and the Philippines.

Informational Efficiency Link with Triangle Crises

Several studies (Bae et al. 2004; Arjoon 2016; Raza et al. 2022) highlight various sets
of factors that cause the level of informational efficiency to fluctuate, e.g., liquidity and
volatility, trading cost and market microstructure, and financial reforms and institutional
ownership. This study is not concerned with the rest of the factors, but we have certain
evidence concerning the Pakistan stock market volatility. Our results revealed a relatively
higher value of standard deviation in all the crisis periods, which shows that the market
is disturbed and indicates low efficiency in these periods. In the post-crisis period, the
market responds positively, and we expect improved statistics for stock market efficiency.
To achieve this objective, we examined the informational efficiency of the market in both
normal and crisis periods. The results are conveyed in Table 2.

Table 2. Time-varying Informational Efficiency of PSX-100 Index.

Whole
Sample

AFC GFC COVID-19

Pre AFC Post Pre GFC Post Pre GPC Post

µ 1.89 1.00 1.02 0.91 2.10 1.43 1.81 1.09 1.78 1.09
Sigma 25.60 74.30 10.09 15.09 74.30 14.5 14.73 25.10 7.16 23.78
Skew 0.83 0.23 0.59 0.12 0.23 0.40 0.28 0.19 −1.28 1.32
Kurt −1.20 −0.20 1.04 0.53 −0.20 −0.42 −2.40 1.76 3.74 1.66

The GFC was identified with the help of drawdown analysis, and it shows that the
crisis lasted from 2008 to 2009. Similarly, the COVID-19 crisis period started in the first
quarter of 2020 and lasted until the first few months of 2020. For pre and post-crisis periods,
we consider a window of 253 working days.

The above analysis highlights the descriptive statistics of the PSX-100 Index in the
full sample and sub-sample periods. In the next section, we highlight the informational
efficiency of the PSX-100 Index for the whole time period. The higher (lower) the value, the
lower (higher) will be the Informational efficiency of the index in the specified period. For
this purpose, we report the VR test and plot the yearly observations in Figure 2.

The results in Figure 2 show informational efficiency calculated with the variance
ratio test of Kim (2006) for the PSX-100 Index in the pre-AFC (1995–1996) and AFC period
(1997–1998). In the above plot, the size of the dots/points is very important. A point at a
long distance from X-axis indicates lower informational efficiency, while a shorter distance
from X-axis represents higher efficiency. The figure is divided into two panels. The upper
panel shows the monthly efficiency of the pre-crisis period, while the lower panel shows
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the monthly efficiency of the PSX-100 Index in the crisis period. The analysis for a time
period of pre-crisis (1995–1996) shows no distinct differences in the informational efficiency
of the Pakistan stock market, which confirms that there is no link and spillover effect of
AFC on this market.
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The results in Figure 3 are divided into two panels. The upper panel shows the
efficiency of the pre-GFC period, while the lower panel shows the GFC period. The
plot indicates that for the time period (2004–2006), the majority of the firms show higher
informational efficiency. The points in the lower panel indicate a relatively higher distance
from the X-axis, which is an indication of lower informational efficiency in the crisis period
(2007–2009). Though, at times the length of the point’s distance from the X-axis decreased
comparatively and got closer to zero which indicates improvement in efficiency after the
GFC period.
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In Figure 4, the study reports the same empirical analysis, but this time the study
mainly focuses on the pre-crisis and crisis period caused by the recent GPC (2020–2022).
If we compare the length of the dots in this figure with Figures 2 and 3, we can extract an
interesting finding that the PSX-100 Index leads to be least informational efficient in this
GPC period compared to AFC and GFC crises. As discussed earlier, a possible reason for
such behavior may be the fact that unlike the AFC and GFC, which were mainly caused
by endogenous economic, regulatory and financial irregularities, the existing pandemic
is purely exogenous in nature. GPC has had far more profound and prevalent economic
influences, particularly in terms of output, economic uncertainties, fiscal expenditures
as well as public debt. Actually, the GFC-driven regulatory reforms and experiences
learned about the cross-sectoral feedback effects and the use of numerous tools to address
regulatory and institutional matters have significantly helped policymakers to survive
these shocks. Unusually, financial institutions were the center of the GFC in terms of causes
and its spread, but in the GPC, banks played a partial role in the solution for this issue.
Moreover, the policy responses of the central banks and concerned national authorities
around the world have been swift and aggressive against the current pandemic, and the
scale and scope of these measures exceed the ones used to contain GFC.
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5. Conclusive Remarks

Stock market informational efficiency is of prodigious importance for developing
countries to achieve optimum asset allocation. This study contributes to the existing lit-
erature by providing a comparative analysis of the weak form of informational efficiency
in the triangle of crises (Asian Financial Crisis, Global Financial Crisis and Global Pan-
demic Crisis). The empirical results of this research provide evidence of the informational
efficiency of the Pakistan stock market-100 Index.

The study has made a few contributions. First, the sample period consists of an
extended time period (1995–2022) which is enough to cover both the normal and crisis peri-
ods. Second, the data is collected on a monthly basis which provides in-depth information
compared to the annual data, which may overwrite the real-time series changes. Third,
the PSX-100 Index results can be generalizable to the whole economy of Pakistan. Fourth,
the study is concerned with time-varying market informational efficiency instead of event
methodology, which brings insignificant results in the long run due to lowering the specific
event impact.

Descriptive statistics confirm that such crises have a detrimental effect on the financial
performance of the PSX-100 Index. The estimated values of standard deviation confirm
high risk in both GFC and GPC as compared to AFC. High standard deviation values show
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that high turmoil periods yield high risk and confirm exposure of the PSX-100 Index to
global shocks. One of the key factors may be the investors’ herd behavior that results in
over and underpricing of securities, consequently leading to the overall market extreme
movements (Ghufran et al. 2016). These findings are consistent with the expectations
insofar as the crises are vital factors causing market turbulence.

We also found that the informational efficiency is relatively lower in AFC and GPC
as compared to GFC and these results are consistent with (Hoque et al. 2007; Kim and
Shamsuddin 2008; Li et al. 2021). This study has confirmed that the stock market’s efficiency
recovers once the crisis period is over. This is true, particularly in the case of GFC. A few
of the possible reasons are; in GFC the global output loss was 0.6 percent while GPC has
increased to 3.3 percent. The spillover effect of GFC was slower, while the latter abruptly
spread globally.

Practical Implications for Pakistan

The empirical analyses derived above have important implications. The data presented
in this research open up a number of questions and suggestions for further refinement
of the Asian stock markets in general while particularly in the Pakistani market. The
market efficiency deteriorates significantly in a period of crisis which further reduces the
capability of investors to predict the prices with the limited available information. However,
the market recovered in a post-crisis period, which boosted investor confidence, and it
implies that emerging markets (specifically Pakistan) are attractive avenues for investing in
bull markets. The policymakers should introduce reforms that can safeguard the level of
efficiency in economic turmoil, e.g., accounting standards for screening, market regulations
and investment laws. Publishing pamphlets and information disclosure can also help
improve the level of efficiency.
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Notes
1 Figure 1 consists of two panels. The first panel shows PSX-100 Index prices for the period of 1995–2022. There are three

highlighted areas starting from the light highlighted area to the dark highlighted area. The first highlighted area is the AFC period
(1997–1998), the second highlighted area is the GFC period (2007–2009), and lastly, the dark highlighted area is the GPC period
(2020–2022). The line graph shows high fluctuations in the GPC period (2020–2022) followed by the GFC period (2007–2009),
while the AFC period (1997–1998) is the most tranquil one in the graph. The second panel shows PSX-100 Index returns for
the period of 1995–2022. There are three highlighted areas starting from the light highlighted area to the dark highlighted area.
The first highlighted area is the AFC period (1997–1998), the second highlighted area is the GFC period (2007–2009), and lastly,
the dark highlighted area is the GPC period (2020–2022). The line graph of returns shows high negative fluctuations in the
GPC period (2020–2022) followed by the GFC period (2007–2009), while the AFC period (1997–1998) shows relatively no high
fluctuations in the line graph.

2 In Table 1, ‘µ’ is the annualized returns, ‘SD’ is the standard deviation, ‘VaR’ is the value at risk, ‘MDD’ is maximum drawdowns,
‘ES’ is expected shortfall, ‘Skew’ is skewness and ‘Kurt’ is kurtosis of the study.

3 All the dot/Point graphs of efficiency are drawn on a monthly basis for the Pre-AFC period (1995–1996) and AFC period
(1997–1998), Pre-GFC period (2004–2006), GFC period (2007–2009) and the Pre-GPC period (2017–2019) and the GPC period
(2020–2022). The first blue dot/point graphs exhibit Pre-AFC, Pre-GFC and Pre-Covid period for the PSX-100 Index informational
efficiency, and black dot/point graphs show the AFC, GFC and the GPC of the PSX-100 Index informational efficiency.
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