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Abstract: In this paper, we study spillover effects on the stock markets of six African and nine
Middle Eastern emerging economies before, during, and after the implementation of unconventional
monetary policies by the United States Federal Reserve (US Fed). Weekly data covering the
pre-quantitative easing (pre-QE) period, the three phases of QE, and the QE-tapering period
were adopted. The methodologies employed here for detecting dual causality were as follows:
classical, dynamic, and time-varying Granger causality tests. The results indicate that the Fed’s
non-conventional actions weakened the Fed’s monetary policies’ impact on the stock indices of
these emerging countries. Interestingly, there is evidence that two African and three Middle Eastern
countries—all different according to each of the specifications used in the methodology—were affected
by the tapering of unconventional US monetary practices.

Keywords: unconventional monetary policy; stock indices; Africa; Middle East

JEL Classification: E52; E58; G12

1. Introduction

Responding to the financial meltdown in 2008, the United States Federal Reserve (US Fed)—the US
monetary authority—utilized unconventional monetary policies by purchasing trillions of long-term
Treasury bonds and mortgage-backed securities (MBS). The aim of the Fed’s balance sheet enlargement
and restructuring via quantitative easing (QE) and credit easing (CE) was to boost the US market-based
economy, but these measures also resulted in exerting cash flow pressures on a non-negligible number
of emerging countries.

The literature on the impacts of unconventional monetary practices has been mainly focused on
the values of assets, such as stock prices (Bowman et al. 2015; Fratzscher et al. 2017), exchange rates
(Kenourgios et al. 2015a, 2015b; Lin et al. 2017; MacDonald 2017), bond yields (D’Amico and King 2013;
Bauer and Neely 2014; Papadamou et al. 2018b), banks (Von Borstel et al. 2016), and commodities
(Papadamou and Sogiakas 2018). Moreover, a meta-analysis was recently conducted on the empirical
findings on the macroeconomic effects of unconventional policies (Papadamou et al. 2018a). Along these
lines, there is a growing body of literature that examines the impact of US non-conventional monetary
practices on emerging economies.

Although effects on some African countries have been considered by recent studies
(Burns et al. 2014), the limited number of these countries under scrutiny and the lack of focusing on
impactson other continents have restricted the estimation of the global impact of such unconventional
monetary policies. To the best of our knowledge, until now, no study has investigated unconventional
US monetary policy impacts on African and Middle Eastern countries to an adequate degree.
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This paper fills this gap in the relevant literature by focusing on the causality impacts of the US
Fed’s balance sheet enlargement and restructuring on six African and nine Middle Eastern economies
by employing not only conventional, but also innovative Granger causality specifications. The majority
of academic papers that have examined the spillover effects of the Fed’s unconventional practices on
emerging markets (Park et al. 2014; Bouraoui 2015; Tillmann 2016; Kiendrebeogo 2016) have focused
on Asian economies. The motivation of this study is to examine the spillover effects of US QE tapering
on the economies of countries that have not yet been adequately investigated. Therefore, in this study,
we test whether such trends are indeed a global phenomenon. The responses of the stock markets
in Africa and the Middle East reveal whether the easing of monetary measures by the US Fed has a
significant effect on the markets of regions that are not so tightly connected to the US economy. Thereby,
we intend to detect the strength of the effect of actions by the US monetary authorities on stock markets
in a global level.

For these reasons, our methodology is focused on discerning the degree to which US monetary
policies can be influential in countries that are not closely related to its economy. For the purposes
of estimation, powerful causality dynamics tests that can identify non-conventional causality apart
from the common linear causal linkages should be adopted. The precision of significance in causality
measurement is assured in our study by the non-linear character of the methodologies we employ.
These methodologies permit us to detect the causality between the Fed’s actions and stock indices in
emerging markets in cases where classical estimations would fail. Studies such as this could contribute
to a better and deeper understanding of the global character of US monetary policy. Furthermore,
in this paper, we cast light on the spillover dynamics that monetary practices in economies with
sophisticated and advanced financial sectors exert on less developed markets. We focus on countries
that have not been investigated frequently or in great depth in the literature. The lack of attention
to African and Middle Eastern countries in the literature thus far has deprived policymakers and
investors of useful information about decision-making and has led to a limited understanding about
the impacts of well-developed economies on emerging economies.

The African emerging economies and the corresponding indices considered in our paper are as
follows: Botswana (BSE Domestic Company (DCIBT)), Kenya (Kenya NSE 20 (NSE20)), Mauritius
(Semdex (MDEX)), Morocco (Moroccan All Shares (MASI)), Tunisia (Tunindex (TUNINDEX)), and
Uganda (Uganda All Share (ALSIUG)). Furthermore, Bahrain (Bahrain All Share (BAX)), Israel (TA35),
Jordan (Amman SE General (AMGNRLX)), Lebanon (BLOM Stock (BLSI)), Oman (MSM 30 (MSI)),
Palestine (Al-Quds (PLE)), Qatar (QE General (QSI)), Saudi Arabia (Tadawul All Share (TASI)), and the
United Arab Emirates (ADX General (ADI)) constitute the Middle Eastern countries examined.

In this paper, we utilized weekly data and examined five different time periods: the period before
the implementation of the QE policy, the QE periods (QE1, QE2, and QE3), and the period after the
end of the QE policy. We employed three different specifications of Granger causality tests in order
to estimate whether unconventional US monetary practices have an effect on the returns of the stock
indices of six African and nine Middle Eastern economies. By this manner, we assessed the strength
of spillovers from policies exerted by the US, which is a country with an extremely powerful and
sophisticated economy. The main finding from our study is that in the period before the implementation
of the non-conventional US easing action taking, the US Fed’s monetary policies had a significantly
higher effect on the majority of the economies investigated. Apart from that, some of the countries
examined were found to have been significantly affected during one of the three unconventional policy
periods or in the post-QE period, but smaller effects were detected overall during these subsequent
periods. Interestingly, two African and three Middle Eastern economies were found to be affected by
US monetary policies after the collapse of Lehman Brothers. Moreover, the outcomes on these countries
were not similar based on the estimations of the different specifications used in our methodologies.

The remainder of this paper is structured as follows. Section 2 provides a literature review with
the main findings about the effects and spillover impacts of the Fed, the European Central Bank (ECB),
and the Bank of England. Section 3 introduces the data and methodology for estimation. In Section 4, a
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thorough analysis of the empirical results and the relevant economic implications is presented. Finally,
Section 5 concludes the paper.

2. Literature Review

Up to now, most the of academic papers with interesting findings have provided empirical
estimates about the effects of the Fed’s unconventional monetary practices on emerging markets.
Glick and Leduc (2012) documented the large-scale asset purchases (LSAPs) by the Federal Reserve
and the Bank of England that led to decreases in long-term interest rates and lower currency values of
the US dollar and the British pound. Furthermore, declines in the values of commodities have mostly
been detected during positive monetary shocks.

Moore et al. (2013) revealed that lower yields in the US during non-conventional policy eras have
occurred in tandem with lower falls in yields in emerging markets. Chinn (2013) revealed that higher
volatility has emerged in worldwide markets due to the Fed’s QE. Moreover, Fic (2013) investigated
the impact of QE announcements by advanced economies on emerging markets by employing event
study methodologies. The evidence revealed that both advanced and developing markets have been
affected by such QE policies. Medium impacts on yields and GDP have been traced in the United
States, the United Kingdom, the European Union, and Japan. Lower effects have been detected in
Brazil, Russia, India, and China.

Chen et al. (2014) argue that the signaling channel significantly affects the yields of long-term
bonds and that structural factors, such as asset purchases, are the main determinants of spillover
impacts. Effects on asset prices and capital flows are important but tend to be significantly weaker
in developing economies. Berge and Cao (2014) argue that emerging markets do not significantly
differ from advanced ones when they react to US monetary shocks, except in the case that strong links
between them and the US exist. In a somewhat similar vein, Lavigne et al. (2014) demonstrated that
non-conventional monetary policies of advanced countries have exerted positive impacts on asset prices
and currency values. They argue that this is mainly due to the spur in confidence that QE-adoption
brings about in developing countries. They also argue that the signaling channel is of major importance
for fighting uncertainty in markets and volatility in capital flows. Park et al. (2014) showed that the first
round of large scale asset purchases (LSAP1) had an important impact on developing Asian economies,
especially on issuing corporate bonds. Similarly, by employing a global vector error correction model
(VECM), Chen et al. (2016) provide evidence that emerging economies have been recipients of greater
impacts from unconventional US monetary policies than developed economies.

Kiendrebeogo (2016) has also shown that the US Fed has exerted greater effects in terms
of net portfolio flows on emerging economies than on developed economies. Furthermore,
Brana and Prat (2016) demonstrated that excess capital flows affect stock prices in emerging markets in a
positive direction. Fratzscher et al. (2017) revealed that non-conventional US monetary practices affected
Emerging Market Economies (EMEs) only modestly. Furthermore, Miyakoshi et al. (2017) showed
that unconventional monetary practices implemented by the US, the Euro Area and Japan positively
and significantly affected equity prices in developing Asian countries. Moreover, Gagnon et al. (2017)
provided evidence of higher equity quotes and lower currency values for foreign countries during
periods of US extraordinary monetary policies.

Fassas and Papadamou (2018) studied the risk-taking channel of monetary policy in the major
European and U.S. equity markets. To be more precise, they focused on the impact of non-conventional
monetary policy news on market uncertainty and risk perception. They showed that easing monetary
policies could significantly lower the variance premium. By employing a Bayesian panel-VAR
framework, Bhattarai et al. (2018) provided evidence that an expansionary US QE shock exerted
significant influence on financial variables in developing countries. They argue that QE leads to
higher currency values in emerging markets and lower long-term bond yields, higher stock prices, and
larger capital inflows to these markets. Furthermore, Feldkircher and Huber (2018), by adopting a
time-varying vector autoregression with stochastic volatility methodology, argue that leaving the US
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policy rate unchanged for a long time can lead to very high effectiveness of non-conventional practices
on output. Moreover, a spread shock was found to significantly increase consumer wealth during the
crisis but not later.

Papadamou et al. (2018b) used a threshold cointegration approach and revealed a non-linear nexus
between gilt and commercial banks’ yield responses to asset purchases by the Bank of England (BoE) in
unconventional eras. They provided evidence that the momentum-threshold autoregression (M-TART)
approach is preferable. Their estimations led to the conclusion that there was a uni-directional
long-run causality from the BoE’s assets to government as well as commercial bank liability curves.
Wang (2019) employed an Integrated-Generalized Autoregressive Conditional Heteroskedatsicity
(I-GARCH) approach and examined 35 unconventional US events, and he provided evidence that
news of larger mortgage-backed security purchases lowered the mortgage rate more than the Treasury
rate and decreased the credit risk of holding mortgage securities over Treasury securities.

There have also been a significant number of academic papers focusing on the spillover effects of
the ECB’s unconventional monetary practices on European countries that have not adopted the Euro. By
employing event-study techniques, Falagiarda et al. (2015) found strong evidence of spillover impacts
on the bond yields of the Czech Republic, Hungary, Poland, and Romania. Securities market purchases
(SMPs) have been found to be more influential than outright monetary transactions (OMTs) and the
public sector purchase program (PSPP). SMPs announcements mainly have an effect via the portfolio
rebalancing and the signaling channels. Ciarlone and Colabella (2016) showed that spillovers from the
ECB’s non-conventional policies have influenced central and south-eastern European countries, both
in the short- and the long-term. Portfolio rebalancing and the liquidity channels have been the main
drivers of long-term effects.

Georgiadis and Gräb (2016) provided evidence that the ECB’s asset purchase program (APP) led to
the depreciation of the Euro but increased stock prices and boosted investor confidence in the Euro Area.
Moreover, they argue that APP resulted in the rebalancing of capital flows out of emerging markets
into developed financial markets. Potjagailo (2017) adopted a factor augmented vector autoregressive
(FAVAR) methodology and detected a positive impact of the ECB’s unconventional practices on GDP
in 14 European countries outside the Euro Area. Furthermore, the impact on yields and uncertainty
was negative. Spillovers are not of the same magnitude across countries, as they appear to be more
intense in regions with higher trade openness. Van Riet (2017) argues that common policymaking by
the 19 members of the Euro Area could have proven effective in terms of balance sheet improvement
and faster economic recovery and could have achieved higher productivity growth after the launch of
unconventional monetary policies by the ECB.

Kolasa and Wesołowski (2018) developed a two-country model with asset market segmentation
and showed that quantitative easing leads to higher domestic demand in small countries but
weakens their competitive advantage and lowers output, at least in the short term. Furthermore,
Angelovska-Bezhoska et al. (2018) conducted panel estimations about 14 central and south-eastern
European countries for the 2003–2015 period. The empirical evidence revealed the existence of negative
or insignificant impacts of the ECB’s unconventional monetary policy on capital inflows in these
countries. Bergant et al. (2018) argue that the ECB’s APP triggered significant rebalancing effects
during the first six quarters of the program. Nevertheless, large differences in impacts across sectors
and country groups have been detected in the Euro Area.

3. Data and Methodology

This section describes the data and provides a detailed description of the methodology
specifications adopted. The sample period ran from August 2004 to June 2017. The sample period was
further divided into five subperiods in order to better capture the effects of the unconventional US
monetary policies (i) before the implementation of the non-conventional practices, (ii) during each
of the LSAPs rounds, and (iii) after the Fed’s extraordinarily easing measures ended. Thereby, the
first subperiod ran from August 2004 to October 2008. LSAP1 (also known as QE1) is defined as the
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period from November 2008 to March 2010, QE2 ran from November 2010 to June 2011, and QE3
represents the period from September 2012 to October 2014. Furthermore, the post-QE period ran from
November 2014 to June 2017. All data employed are expressed in weekly frequencies and derived
from the Datastream database.

Figure 1a,b depicts the Fed’s total assets before and after the launch of QE, respectively. It can be
seen that during the QE periods, the total assets were skyrocketing. This is in contrast to the period
before QE, when the Fed’s total assets showed very weak increases. All the diagrams were adjusted to
assign 1 as the starting value in order to better represent the fluctuations in values.
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Figures 2a and 3a present the weekly returns of African stock indices before the launch and
after the launch of QE, respectively. It can be observed that the returns of the DCIBT (Botswana),
MASI (Morocco), TUNINEDX (Tunisia), and ALSIUG (Uganda) indices rose significantly, whereas
the BLSI (Lebanon), MSI (Oman), and ADI (United Arab Emirates) increased by a more modest level.
Moreover, Figures 2b and 3b depict the Middle Eastern stock indices before and after the launch of QE,
respectively. Significant increases in the PLE (Palestine) index can be observed in the pre-QE period.
Notably, the AMGNRLX (Jordan) index was almost stable. In the period after the launch of QE, the
TA35 (Israel) and QSI (Qatar) indices showed the highest increases.
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Figure 2. (a) African stock indices in the pre-QE period; (b) Middle Eastern stock indices in the
pre-QE period.



J. Risk Financial Manag. 2019, 12, 57 7 of 20

J. Risk Financial Manag. 2019, 12, x FOR PEER REVIEW 7 of 20 

 

Figure 2. (a) African stock indices in the pre-QE period; (b) Middle Eastern stock indices in the pre-
QE period. 

0.4

0.8

1.2

1.6

2.0

2.4

2.8

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

BOTSWANA KENYA MAURITIUS
MOROCCO TUNISIA UGANDA  

(a) 

0.4

0.8

1.2

1.6

2.0

2.4

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

BAHRAIN ISRAEL
JORDAN LEBANON
OMAN PALESTINE
QATAR SAUDI_ARABIA
UNITED_ARAB_EMIRATES  

(b) 

Figure 3. (a) African stock indices in the periods after the launch of the Fed’s unconventional 
monetary policy (QE and post-QE periods); (b) Middle Eastern stock indices in the period after the 
launch of the Fed’s unconventional monetary policy QE (QE and post-QE periods). 

Figure 3. (a) African stock indices in the periods after the launch of the Fed’s unconventional monetary
policy (QE and post-QE periods); (b) Middle Eastern stock indices in the period after the launch of the
Fed’s unconventional monetary policy QE (QE and post-QE periods).

Tables 1 and 2 provide the descriptive statistics of these returns. It can be seen that the standard
deviations of the Fed’s balance sheet, as well as of every index under scrutiny, were positive during the
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whole sample period. Moreover, all the African indices and four Middle Eastern indices ((TA35 (Israel),
BLSI (Lebanon), PLE (Palestine) and QSI (Qatar)) exhibited negative values of skewness, so quotes of
stock indices tended to be lower than their mean. Notably, kurtosis was found to be high only in half
of the stock indices examined, and the highest excess kurtosis was detected in the Palestinian index.
This suggests that there were no large deviations in the values of seven out of 14 indices under scrutiny
over time.

Table 1. Descriptive statistics regarding the Fed’s total assets and the returns of the African stock indices.

Fed_TA DCIBT NSE20 MDEX MASI TUNINDEX ALSIUG

Mean 14.55952 8.865374 8.311387 7.330427 9.165308 8.185814 6.960596
Std. Dev. 0.6718997 0.3559356 0.2003623 0.3451423 0.2951724 0.4424544 0.4205898
Skewness −0.3783996 −1.280377 −0.2879326 −1.221908 −1.395865 −0.9356659 −0.4620751
Kurtosis 1.539988 3.723791 2.071797 3.088101 4.468232 2.568023 2.878031

Table 2. Descriptive statistics regarding the returns on the Middle Eastern stock indices.

BAX TA35 AMGNRLX BLSI MSI PLE QSI TASI

Mean 7.358085 6.99632 7.849828 7.104172 8.70006 6.256087 9.094502 8.969452
Std. Dev. 0.288462 0.2766009 0.2673985 0.2200454 0.2139069 0.2333723 0.2323579 0.2796348
Skewness 0.5571097 −0.7542494 0.8619164 −1.114572 0.3028332 −0.1359708 −0.3208676 0.9529427
Kurtosis 2.087524 2.834088 2.464404 5.840848 5.399762 8.217569 2.682996 3.93792

By focusing on the different vector autoregressive (VAR) patterns, we applied an extension of
Granger causality test based on Sato et al. (2007). This enabled us to capture dynamic patterns
based on the theoretical framework of locally stationary processes (Dahlhaus et al. 1999). Therefore,
with a dynamic VAR framework (DVAR) having a bivariate case of two time series xt and yt, the
computational representation of the function is as follows:

xt = cx(t) + a1(t)xt−1 + . . . ap(t)xt−p + b1(t)yt−1 + . . . bp(t)yt−p + εi (1)

and
yt = cy(t) + d1(t)xt−1 + . . . dp(t)xt−p + d1(t)yt−1 + . . . dp(t)yt−p + Vi . (2)

In Equations (1) and (2), the random variables with variance equal to σ2 and expectations
equal to zero are represented by εi and Vi, respectively. Furthermore, the time-varying intercepts
are represented by cx(t) and cy(t), whereas a.(t), b.(t), c.(t), and d.(t) denote the time-varying
autoregressive coefficients. This methodology was based on the work by Ajmi et al. (2015). The use
of M- and B-spline functions was adopted (Eilers and Marx 1996) for estimating the DVAR using a
multiple linear regression model.

Additionally, the testing for time-varying Granger causality between xt and yt took place by
testing whether di,k = 0. Furthermore, by testing the significance of di,k for every B-spline, we were able
to check whether the Granger causality was constant or time varying. We adopted a pairwise pattern
following Ajmi et al. (2015) and set a DVAR to an order of (p = 1) and M = 3. Lastly, in accordance with
Shahbaz et al. (2016), we applied a lag 1 bivariate VAR model.

4. Empirical Study and Economic Implications

For preliminary testing, we investigated the level of integration among our variables by applying
several unit root tests (i.e., augmented Dickey and Fuller—ADF (Dickey and Fuller 1979); Phillips
and Perron—PP (Phillips and Perron 1988); and Kwiatkowski et al.—KPSS (Kwiatkowski et al. 1992)).
To elaborate these, the Akaiki Information Criterion (AIC) statistic was applied to indicate the proper
time length while the tests were applied to both the trend and the drift of the data. As a result
(Tables 3–5), the tests suggest that the variables were integrated to an order of one (1).
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Table 3. Unit roots tests results based on the augmented Dickey–Fuller criterion.

ADF Test

Level 1st Diff.

Pre-QE QE 1 QE 2 QE 3 Post-QE Pre-QE QE 1 QE 2 QE 3 Post-QE

FED_TA 0.16[5] −3.57 **[4] −3.01[3] 1.59[4] −3.38 **[5] −3.58 **[5] −3.91 **[4] −5.04 ***[3] −4.81 ***[4] −4.73 ***[5]
African stock indices

DCIBT −1.21[5] −3.41 *[4] −7.69 ***[3] −2.41[4] −2.27[5] −3.27 *[5] −3.93 **[4] −4.66 ***[3] −3.60 **[4] −4.37 ***[5]
NSE20 0.72[5] −1.45[4] −1.97[3] −2.87[4] −1.10[5] −5.04 ***[5] −4.25 ***[4] −3.77 **[3] −5.63 ***[4] −3.50 **[5]
MDEX −0.01[5] −1.84[4] −2.72[3] −1.94[4] 0.32[5] −3.39 **[5] −3.36 *[4] −3.81 **[3] −4.57 ***[4] −4.37 ***[5]
MASI −1.11[5] −2.35[4] −2.71[3] −1.75[4] −1.37[5] −5.50 ***[5] −3.48 *[4] −3.63 *[3] −4.19 ***[4] −5.12 ***[5]

TUNINDEX −2.15[5] −3.75 **[4] −0.89[3] −2.09[4] −2.15[5] −6.13 ***[5] −5.03 ***[4] −3.60 *[3] −4.68 ***[4] −3.89 **[5]
ALSIUG −0.25[5] −1.99[4] −2.18[3] −2.29[4] −2.25[5] −5.53 ***[5] −3.26 *[4] −3.65 *[3] −5.40 ***[4] −4.62 ***[5]

Middle Eastern stock indices
BAX −1.27[5] −2.74[4] −1.37[3] −2.83[4] −0.91[5] −4.20 ***[5] −3.82 **[4] −3.73 **[3] −4.27[4] −3.25 *[5]
TA35 1.22[5] −2.65[4] −2.77[3] −2.51[4] −2.48[5] −5.12 ***[5] −3.86 **[4] −3.42 *[3] −4.98 ***[4] −4.30 ***[5]

AMGNRLX −2.35[5] −2.34[4] −2.72[3] −2.07[4] −2.22[5] −5.39 ***[5] −3.44 *[4] −3.35 *[3] −3.50 **[4] −5.43 ***[5]
BLSI −1.61[5] −2.05[4] −3.63 **[3] −2.24[4] −2.32[5] −5.59 ***[5] −3.79 *[4] −3.42 *[3] −3.44 **[4] −4.56 ***[5]
MSI −0.83[5] −3.81 **[4] −2.70[3] −1.65[4] −1.93[5] −3.93 **[5] −3.57 *[4] −3.41 *[3] −3.80 **[4] −4.66 ***[5]
PLE −2.23[5] −2.92[4] −2.76[3] −1.58[4] −2.42[5] −4.70 ***[5] −4.35 ***[4] −4.13 **[1] −4.28 ***[4] −3.86 **[5]
QSI −1.89[5] −2.20[4] −2.98[3] −2.75[4] −2.44[5] −4.65 ***[5] −3.86 **[4] −3.25 *[1] −5.17 ***[4] −4.23 ***[5]

TASI −2.04[5] −2.66[4] −2.35[3] −3.83 **[4] −1.44[5] −5.45 ***[5] −3.72 **[4] −3.78 **[1] 3.92 **[4] −4.91 ***[5]
ADI −2.18[5] −2.65[4] −1.23[3] −0.94[4] −2.52[5] −4.72 ***[5] −3.88 **[4] −3.33 *[1] −4.63 ***[4] −4.62 ***[5]

Notes: FED TA stands for total assets of the Federal Reserve. ***, ** and * denote significance levels at 1%, 5% and 10%. Numbers in square brackets are selected lags.
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Table 4. Unit roots tests results based on the Phillips–Perron criterion.

Pperron Test

Level 1st Diff.

Pre-QE QE 1 QE 2 QE 3 Post-QE Pre-QE QE 1 QE 2 QE 3 Post-QE

FED_TA 22.89[4] −10.31[3] −42.37 ***[2] 1.62[4] −55.15 ***[4] −131.22 ***[4] −55.95 ***[3] −49.69 ***[2] −83.45 ***[4] −119.83 ***[4]
African stock indices

DCIBT −1.05[4] −4.86[3] −8.26[2] −6.17[4] −3.67[4] −134.88 ***[4] −58.54 ***[3] −16.94 *[1] −55.67 ***[4] −74.94 ***[4]
NSE20 2.67[4] −7.73[3] −8.07[2] −9.57[4] −1.44[4] −221.35 ***[4] −50.16 ***[3] −24.94 ***[2] −83.84 ***[4] −101.55 ***[4]
MDEX 1.13[4] −9.24[3] −10.30[2] −6.14[4] 1.31[4] −216.39 ***[4] −42.07 ***[3] −31.57 ***[2] −72.49 ***[4] −104.97 ***[4]
MASI −2.96[4] −17.67 *[3] −8.46[2] −5.88[4] −4.70[4] −187.28 ***[4] −69.96 ***[3] −32.41 ***[2] −97.31 ***[4] −136.1 ***[4]

TUNINDEX −9.34[4] −14.81[3] −7.29[2] −14.06[4] −6.96[4] −220.09 ***[4] −55.91 ***[3] −29.23 **[2] −95.12 ***[4] −140.51 ***[4]
ALSIUG −1.07[4] −7.68[3] −13.68[2] −7.66[4] −15.36[4] −225.86 ***[4] −65.14 ***[3] −30.62 ***[2] −103.55 ***[4] −126.1 ***[4]

Middle Eastern stock indices
BAX −5.06[4] −11.27[3] −9.64[2] −11.62[4] −0.97[4] −183.15 ***[4] −88.95 ***[3] −25.58 ***[2] −107.64 ***[4] −133.72 ***[4]
TA35 4.39[4] −26.38 ***[3] −6.22[2] −16.89[4] −9.67[4] −238.52 ***[4] −55.10 ***[3] −31.86 ***[2] −81.58 ***[4] −133.4 ***[4]

AMGNRLX −6.61[4] −34.62 ***[3] −9.20[2] −7.20[4] −12.63[4] −245.54 ***[4] −45.67 ***[3] −27.80 ***[2] −123.34 ***[4] −163.45 ***[4]
BLSI −5.24[4] −8.81[3] −5.87[2] −6.70[4] −10.96[4] −139.59 ***[4] −56.97 ***[3] −27.98 ***[2] −98.45 ***[4] −151.88 ***[4]
MSI −0.37[4] −11.66[3] −8.60[2] −9.14[4] −13.23[4] −144.27 ***[4] −73.18 ***[3] −31.16 ***[2] −101.25 ***[4] −123.22 ***[4]
PLE −6.40[4] −23.90 **[3] −17.83 *[2] −5.39[4] −12.30[4] −193.34 ***[4] −42.72 ***[3] −24.76 ***[2] −91.26 ***[4] −139.05 ***[4]
QSI −5.12[4] −15.26[3] −12.04[2] −14.25[4] −13.77[4] −217.12 ***[4] −56.91 ***[3] −31.53 ***[2] −89.51 ***[4] −115.18 ***[4]

TASI −5.05[4] −22.38 **[3] −15.11[2] −22.30 **[4] −4.74[4] −216.62 ***[4] −49.68 ***[3] −39.61 ***[2] −125.6 ***[4] −111.59 ***[4]
ADI −4.90[4] −18.35 *[3] −9.56[2] −5.10[4] −18.85 *[4] −191.36 ***[4] −72.20 ***[3] −33.20 ***[2] −101.68 ***[4] −118.77 ***[4]

Notes: FED TA stands for total assets of the Federal Reserve. ***, ** and * denote significance levels at 1%, 5% and 10%. Numbers in square brackets are selected lags.



J. Risk Financial Manag. 2019, 12, 57 11 of 20

Table 5. Unit roots tests results based on the Kwiatkowski et al. (KPSS) criterion.

KPSS Test

Level 1st Diff.

Pre-QE QE 1 QE 2 QE 3 Post-QE Pre-QE QE 1 QE 2 QE 3 Post-QE

FED_TA 2.08 ***[3] 1.41 ***[1] 1.67 ***[1] 3.57 ***[2] 2.90 ***[2] 0.56 **[3] 0.06 *[1] 0.11 *[1] 0.71 **[2] 0.02 *[2]
African stock indices

DCIBT(Botswana)4.83 ***[3] 0.98 ***[1] 0.23 *[1] 3.03 ***[2] 1.81 ***[2] 0.44 *[3] 1.14 ***[1] 0.25 *[1] 0.21 *[2] 0.57 **[2]
NSE20 3.70 ***[3] 1.02 ***[1] 1.30 ***[1] 2.33 ***[2] 4.19 ***[2] 0.73 ***[3] 0.60 **[1] 0.11 *[1] 0.19 *[2] 0.30 *[2]
MDEX 4.99 ***[3] 2.87 ***[1] 1.33 ***[1] 3.12 ***[2] 1.44 ***[2] 0.43 *[3] 0.26 *[1] 0.13 *[1] 0.17 *[2] 1.21 ***[2]
MASI 5.12 ***[3] 0.19 *[1] 0.99 ***[1] 0.98 ***[2] 2.31 ***[2] 0.26 *[3] 0.20 *[1] 0.18 *[1] 0.51 **[2] 0.33 *[2]

TUNINDEX 5.10 ***[3] 3.41 ***[1] 1.34 ***[1] 1.05 ***[2] 1.27 ***[2] 0.09 *[3] 0.20 *[1] 0.11 *[1] 0.49 **[2] 0.13 *[2]
ALSIUG 4.06 ***[3] 0.77 ***[1] 0.25 *[1] 2.21 ***[2] 3.70 ***[2] 0.59 **[3] 0.33 *[1] 0.05 *[1] 0.15 *[2] 0.09 *[2]

Middle Eastern stock indices
BAX 3.91 ***[3] 2.33 ***[1] 1.27 ***[1] 3.46 ***[2] 2.00 ***[2] 0.55 **[3] 0.90 ***[1] 0.08 *[1] 0.10 *[2] 0.65 **[2]
TA35 4.32 ***[3] 3.39 ***[1] 0.46 **[1] 3.27 ***[2] 2.30 ***[2] 0.80 ***[3] 0.18 *[1] 0.17 *[1] 0.06 *[2] 0.14 *[2]

AMGNRLX 0.76 ***[3] 2.01 ***[1] 1.38 ***[1] 1.78 ***[2] 0.90 ***[2] 0.45 *[3] 0.20 *[1] 0.15 *[1] 0.11 *[2] 0.04 *[2]
BLSI 3.60 ***[3] 2.68 ***[1] 1.19 ***[1] 0.78 ***[2] 0.49 **[2] 0.18 *[3] 0.50 **[1] 0.35 *[1] 0.16 *[2] 0.06 *[2]
MSI 4.40 ***[3] 2.08 ***[1] 1.28 ***[1] 3.19 ***[2] 2.59 ***[2] 0.38 *[3] 0.37 *[1] 0.20 *[1] 0.17 *[2] 0.06 *[2]
PLE 0.82 ***[3] 0.54 **[1] 0.36 *[1] 2.22 ***[2] 2.81 ***[2] 0.72 ***[3] 0.07 *[1] 0.03 *[1] 0.21 *[2] 0.06 *[2]
QSI 0.60 **[3] 1.71 ***[1] 0.10 *[1] 3.49 ***[2] 2.95 ***[2] 0.32 *[3] 0.17 *[1] 0.11 *[1] 0.08 *[2] 0.06 *[2]

TASI 1.11 ***[3] 2.63 ***[1] 0.22 *[1] 3.50 ***[2] 2.84 ***[2] 0.54 **[3] 0.20 *[1] 0.05 *[1] 0.09 *[2] 0.22 *[2]
ADI 0.46 **[3] 1.28 ***[1] 0.43 *[1] 3.47 ***[2] 0.58 **[2] 0.43 **[3] 0.24 *[1] 0.09 *[1] 0.22 *[2] 0.04 *[2]

Notes: FED TA stands for total assets of the Federal Reserve. ***, ** and * denote significance levels at 1%, 5% and 10%. Numbers in square brackets are selected lags.
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Table 6 depicts the outcomes of classical (conventional) causality tests for the five separate time
periods examined. Interestingly, it is obvious that the majority of countries were influenced by the US
monetary policy before the Lehman Brothers collapse. The results probe 11 bidirectional causalities
between the Fed’s total assets (TA) and stock markets in the case of the pre-QE and QE3 periods.
Specifically, three African (Mauritius, Morocco, and Tunisia) and seven Middle Eastern countries
(Bahrain, Israel, Jordan, Oman, Qatar, Saudi Arabia, and United Arab Emirates) showed Granger
causality. It should be emphasized that the corresponding reverse causal impacts were also evident
for all these relations, mostly at the same level or a lower level of statistical significance. Thereby, in
most hypotheses, we detected strong linkages between the two variables, which were significant at
the 1% and 5% levels. Moreover, regarding the African countries, there is evidence that the Fed’s
unconventional monetary practices had Granger effects on the Mauritian index during QE1, the Kenyan
index during QE3, and the Tunisian index in the post-QE period. Notably, concerning the Middle
Eastern countries, there is evidence that only the Omani index was affected by US policies during the
QE3 period.

Table 6. Classical Granger causality test results.

Classical Granger Causal and Reverse Causal
Effects Pre-QE QE 1 QE 2 QE 3 Post-QE

African stock indices

H: Total Assets to DCIBT (Botswana) 0.353 0.302 0.616 0.518 0.224
H: DCIBT to Total Assets 0.341 0.85 0.091 * 0.065 * 0.997

H: Total Assets to NSE20 (Kenya) 0.372 0.675 0.687 0.005 *** 0.897
H: NSE20 to Total Assets 0.006 *** 0.166 0.407 0.05 ** 0.445

H: Total Assets to MDEX (Mauritius) 0.003 *** 0.035 ** 0.807 0.89 0.79
H: MDEX to Total Assets 0.00 *** 0.533 0.734 0.4 0.569

H: Total Assets to MASI (Morocco) 0.002 *** 0.956 0.935 0.247 0.732
H: MASI to Total Assets 0.00 *** 0.673 0.035 ** 0.778 0.009 ***

H: Total Assets to TUNINDEX (Tunisia) 0.003 *** 0.385 0.398 0.828 0.797
H: TUNINDEX to Total Assets 0.00 *** 0.552 0.767 0.705 0.277

H: Total Assets to ALSIUG (Uganda) 0.519 0.284 0.767 0.142 0.020 **
H: ALSIUG to Total Assets 0.068 * 0.171 0.345 0.036 ** 0.121

Middle Eastern stock indices
H: Total Assets to BAX (Bahrain) 0.001 *** 0.193 0.206 0.283 0.617

H: BAX to Total Assets 0.001 *** 0.592 0.972 0.264 0.967
H: Total Assets to TA35 (Israel) 0.075 * 0.234 0.467 0.268 0.709

H: TA35 to Total Assets 0.003 *** 0.841 0.499 0.171 0.964
H: Total Assets to AMGNRLX (Jordan) 0.001 *** 0.375 0.382 0.142 0.803

H: AMGNRLX to Total Assets 0.004 *** 0.192 0.015 ** 0.727 0.484
H: Total Assets to BLSI (Lebanon) 0.511 0.85 0.971 0.769 0.649

H: BLSI to Total Assets 0.35 0.537 0.769 0.008 *** 0.474
H: Total Assets to MSI (Oman) 0.003 *** 0.939 0.995 0.001 *** 0.348

H: MSI to Total Assets 0.00 *** 0.431 0.153 0.817 0.619
H: Total Assets to PLE (Palestine) 0.14 0.461 0.674 0.755 0.8

H: PLE to Total Assets 0.091 * 0.709 0.161 0.575 0.743
H: Total Assets to QSI (Qatar) 0.004 *** 0.11 0.952 0.545 0.466

H: QSI to Total Assets 0.014 ** 0.696 0.137 0.927 0.992
H: Total Assets to TASI (Saudi Arabia) 0.01 *** 0.59 0.693 0.427 0.788

H: TASI to Total Assets 0.1 * 0.627 0.42 0.793 0.491
H: Total Assets to ADI (United Arab Emirates) 0.004 *** 0.669 0.935 0.427 0.803

H: ADI to Total Assets 0.037 ** 0.704 0.117 0.793 0.545

Notes: Total assets refers to the total assets of the Federal Reserve. Values in the table are the p-values. ***, ** and *
denote significance levels at 1%, 5% and 10%. The number of lags used to implement the test is equal to 1.

Table 7 illustrates the results of the dynamic Granger causality tests. In a somewhat similar vein,
the outcomes of the dynamic Granger causality tests were close to those from the classical causality
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tests. Interestingly, significant results from other countries were also found, whereas some indices
with previously robust Granger estimates presented a lower level of robustness. When examining the
African countries, Kenya, Mauritius, Morocco, Tunisia, and Uganda, as well as Botswana, although to
a lesser extent, were found to be impacted by the US Fed’s policy before QE. Therefore, all the African
countries were significantly affected by US monetary policy before the QE periods. Furthermore,
there is evidence of reverse causality in the cases of Mauritius and Tunisia. Perhaps not surprisingly
though, these overall effects were weaker during the unconventional policy periods, as no effect was
found on the African countries. Moreover, there is evidence that the Fed’s balance sheet alterations
affected Bahrain, Jordan, Palestine, Qatar, Saudi Arabia, and United Arab Emirates at the highest
level of statistical significance (1%) before QE. Nevertheless, there is no evidence of reverse causality.
Interestingly, the Fed’s assets were found to impact the Omani index during the QE3 and post-QE
periods, although not intensely. The same is valid when examining the impacts on the index of the
United Arab Emirates in the post-QE period. Furthermore, we argue that the Palestinian index was
impacted but also exerted dynamic Granger causality towards the US monetary authority in the
post-QE period.

Table 7. Results of the dynamic Granger causality tests.

Dynamic Granger Causal and Reverse Causal
Effects Pre-QE QE 1 QE 2 QE 3 Post-QE

African stock indices

H: Total Assets to DCIBT (Botswana) 0.018 ** 0.843 0.71 0.797 0.745
H: DCIBT to Total Assets 0.271 0.66 0.044 ** 0.362 0.218

H: Total Assets to NSE20 (Kenya) 0.00 *** 0.345 0.68 0.459 0.128
H: NSE20 to Total Assets 0.5 0.411 0.634 0.123 0.961

H: Total Assets to MDEX (Mauritius) 0.002 *** 0.985 0.39 0.405 0.757
H: MDEX to Total Assets 0.040 ** 0.484 0.255 0.207 0.569

H: Total Assets to MASI (Morocco) 0.00 *** 0.674 0.932 0.613 0.701
H: MASI to Total Assets 0.695 0.952 0.748 0.97 0.116

H: Total Assets to TUNINDEX (Tunisia) 0.00 *** 0.846 0.261 0.128 0.327
H: TUNINDEX to Total Assets 0.001 *** 0.939 0.996 0.968 0.365

H: Total Assets to ALSIUG (Uganda) 0.00 *** 0.254 0.362 0.124 0.431
H: ALSIUG to Total Assets 0.904 0.24 0.856 0.218 0.684

Middle Eastern stock indices
H: Total Assets to BAX (Bahrain) 0.00 *** 0.411 0.586 0.841 0.19

H: BAX to Total Assets 0.979 0.842 0.898 0.425 0.71
H: Total Assets to TA35 (Israel) 0.998 0.949 0.897 0.127 0.86

H: TA35 to Total Assets 0.322 0.037 ** 0.261 0.432 0.99
H: Total Assets to AMGNRLX (Jordan) 0.00 *** 0.608 0.397 0.953 0.615

H: AMGNRLX to Total Assets 0.805 0.226 0.156 0.673 0.541
H: Total Assets to BLSI (Lebanon) 0.658 0.823 0.409 0.076 * 0.777

H: BLSI to Total Assets 0.62 0.876 0.789 0.301 0.51
H: Total Assets to MSI (Oman) 0.301 0.98 0.78 0.044 ** 0.096 *

H: MSI to Total Assets 0.508 0.628 0.997 0.077 * 0.187
H: Total Assets to PLE (Palestine) 0.00 *** 0.851 0.908 0.796 0.031 **

H: PLE to Total Assets 0.86 0.981 0.394 0.284 0.001 ***
H: Total Assets to QSI (Qatar) 0.00 *** 0.922 0.611 0.873 0.398

H: QSI to Total Assets 0.493 0.723 0.442 0.385 0.726
H: Total Assets to TASI (Saudi Arabia) 0.00 *** 0.976 0.484 0.363 0.383

H: TASI to Total Assets 0.966 0.413 0.514 0.044 ** 0.113
H: Total Assets to ADI (United Arab Emirates) 0.00 *** 0.941 0.312 0.479 0.1 *

H: ADI to Total Assets 0.724 0.731 0.866 0.085 * 0.789

Notes: Total assets refers to the total assets of the Federal Reserve. Values in the table are the p-values. ***, ** and *
denote significance levels at 1%, 5% and 10%. The number of lags used to implement the test is equal to 1.
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From another innovative perspective, the results from the time-varying Granger causality tests
are presented in Table 8. In a high level of accordance with evidence from the classical and dynamic
specifications, the results indicate that before non-conventional US policymaking, the Botswanan,
Kenyan, Mauritian, Moroccan, Tunisian, and Ugandan indices were impacted by the Fed’s practices
with significant levels of Granger causality. It should be emphasized that all six African indices showed
robust evidence at the 1% statistical significance level. Interestingly, the indices of Mauritius, Morocco,
and Tunisia showed reverse causality on the US Fed’s balance sheet. Furthermore, a Granger causality
effect towards Kenya by the US Fed was detected during QE3 along with reverse causality. Notably, the
US impact on the stock index of Uganda was statistically significant both during QE3 and in the post-QE
period. When examining the causality of the US Fed’s policies towards the Middle Eastern indices,
Bahrain, Jordan, Palestine, Qatar, Saudi Arabia, and United Arab Emirates were found to be impacted
before QE. Notably, all the estimations showed the highest level of statistical significance, whereas
no reverse causality was detected. It should be emphasized that US total assets impacted the Israeli
and Omani indices during QE3 with significant Granger causality, showing more robust estimation
results. It can be seen that the Palestinian index was impacted with statistically significant time-varying
Granger causality and showed reverse causality towards the Fed’s assets in the post-QE period.

Table 8. Results of the time-varying Granger causality tests.

Time-varying Granger Causal and Reverse
Causal Effects Pre-QE QE 1 QE 2 QE 3 Post-QE

African stock indices

H: Total Assets to DCIBT (Botswana) 0.01 *** 0.866 0.796 0.787 0.645
H: DCIBT to Total Assets 0.344 0.627 0.043 ** 0.13 0.35

H: Total Assets to NSE20 (Kenya) 0.00 *** 0.318 0.814 0.021 ** 0.223
H: NSE20 to Total Assets 0.318 0.34 0.653 0.071 * 0.962

H: Total Assets to MDEX (Mauritius) 0.001 *** 0.532 0.553 0.557 0.859
H: MDEX to Total Assets 0.00 *** 0.596 0.395 0.319 0.493

H: Total Assets to MASI (Morocco) 0.00 *** 0.761 0.94 0.295 0.8
H: MASI to Total Assets 0.05 ** 0.978 0.41 0.973 0.01 ***

H: Total Assets to TUNINDEX (Tunisia) 0.00 *** 0.886 0.356 0.164 0.462
H: TUNINDEX to Total Assets 0.00 *** 0.934 0.986 0.972 0.324

H: Total Assets to ALSIUG (Uganda) 0.00 *** 0.111 0.48 0.077 * 0.091 *
H: ALSIUG to Total Assets 0.911 0.181 0.847 0.118 0.379

Middle Eastern stock indices
H: Total Assets to BAX (Bahrain) 0.00 *** 0.467 0.586 0.789 0.275

H: BAX to Total Assets 0.496 0.881 0.898 0.175 0.84
H: Total Assets to TA35 (Israel) 0.99 0.946 0.955 0.060 * 0.91

H: TA35 to Total Assets 0.151 0.074 * 0.325 0.386 0.998
H: Total Assets to AMGNRLX (Jordan) 0.00 *** 0.692 0.547 0.525 0.757

H: AMGNRLX to Total Assets 0.193 0.34 0.033 ** 0.808 0.595
H: Total Assets to BLSI (Lebanon) 0.7 0.845 0.562 0.125 0.874

H: BLSI to Total Assets 0.763 0.863 0.861 0.025 ** 0.623
H: Total Assets to MSI (Oman) 0.159 0.988 0.88 0.001 *** 0.128

H: MSI to Total Assets 0.172 0.577 0.603 0.125 0.288
H: Total Assets to PLE (Palestine) 0.00 *** 0.895 0.945 0.872 0.061 *

H: PLE to Total Assets 0.475 0.995 0.282 0.332 0.003 ***
H: Total Assets to QSI (Qatar) 0.00 *** 0.657 0.723 0.908 0.499

H: QSI to Total Assets 0.438 0.834 0.378 0.547 0.858
H: Total Assets to TASI (Saudi Arabia) 0.00 *** 0.975 0.454 0.479 0.541

H: TASI to Total Assets 0.85 0.581 0.579 0.085 * 0.161
H: Total Assets to ADI (United Arab Emirates) 0.00 *** 0.975 0.41 0.603 0.184

H: ADI to Total Assets 0.698 0.785 0.66 0.734 0.836

Notes: Total assets refers to the total assets of the Federal Reserve. Values in the table are the p-values. ***, ** and *
denote significance levels at 1%, 5% and 10%. The number of lags used to implement the test is equal to 1.
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It should be noted that the three Granger causality specifications that have been adopted present
significant differences in findings. More specifically, the results from the classical Granger estimations
reveal that the Fed’s balance sheet exerted impacts on the African stock indices of Mauritius, Morocco,
and Tunisia before the launch of QE. Furthermore, the Fed’s total assets were found to be influential on
the stock indices of the Middle Eastern countries of Bahrain, Israel, Oman, Qatar, Saudi Arabia, and
United Arab Emirates during the same period. Furthermore, the Mauritian index was impacted by
the Fed during QE1, the indices in Kenya and Oman were influenced by the Fed during QE3, and the
index of Uganda was influenced by the Fed in the post-QE period.

The outcomes derived by the dynamic Granger causality estimations were somewhat different.
There is evidence that the Fed’s total assets affected the African stock indices of Botswana, Kenya,
Mauritius, Morocco, Tunisia, and Uganda. Moreover, the Fed’s balance sheet restructuring had impacts
on the stock indices of Bahrain, Jordan, Lebanon, Oman, Palestine, Qatar, Saudi Arabia, and the United
Arab Emirates in the Middle East. Moreover, the findings indicate that the Fed’s total assets influenced
the stock indices of Lebanon and Oman in the Middle East during QE3. Furthermore, the US Fed’s
effects were detected on the equity indices of Oman, Palestine, and the United Arab Emirates in the
post-QE period.

Similar but not identical results were found by conducting time-varying Granger causality
estimations. In accordance with findings based on the dynamic Granger causality methodology, the
evidence indicates that all the African stock indices were impacted by the Fed’s balance sheet before
the launch of QE. When examining stock indices in the countries of the Middle East, causal effects of
US Fed’s total assets on the indices of Bahrain, Jordan, Palestine, Qatar, Saudi Arabia, and United Arab
Emirates were revealed. It should be noted that no effects of the Fed’s unconventional policies on any
index were identified during QE1 and QE2. Nevertheless, significant impacts of the Fed on the stock
indices of Kenya and Uganda were detected during QE3. Furthermore, there is evidence of effects on
the stock indices of Israel and Oman during the same period. Moreover, it can be seen that the African
stock index of Uganda and the stock index of Palestine in the Middle East were influenced by the Fed’s
total assets in the post-QE period.

Estimations of the causal effects exerted by the studied stock indices on the Fed’s balance sheet
(i.e., reverse causality) have also been calculated. These results provide evidence that the stock indices
of Kenya, Morocco, and Uganda affected the US Fed’s total assets before the launch of QE. Furthermore,
the indices of Jordan, Lebanon, and the United Arab Emirates were found to influence the Fed’s balance
sheet during the same period. It should be emphasized that no reverse causal linkages were detected
during QE1. Nevertheless, it can be seen that during QE2, the indices of Botswana and Morocco
influenced the Fed’s balance sheet. Moreover, outcomes indicate that the African stock indices of
Botswana, Kenya and Uganda and the Lebanese index in the Middle East affected the Fed’s total assets
during QE3. Only the African stock index of Morocco influenced the size of the Fed’s total assets in the
post-QE period.

The reverse causality investigations by dynamic Granger causality tests also led to a number of
interesting findings. The African stock indices of Mauritius and Tunisia were found to influence the
Fed’s total assets before the launch of QE. Interestingly, there is no evidence that indices of countries in
the Middle East exerted effects on the Fed’s total assets during the same period. It should be noted that
only the Israeli index in the Middle East was found to influence the Fed’s balance sheet during QE1,
and only the African index of Botswana presented similar impacts during QE2. Moreover, evidence
indicates that the stock indices of Oman, Saudi Arabia, and the United Arab Emirates in the Middle
East affected the Fed’s total assets during QE3. It should also be underlined that only the Palestinian
index in the Middle East influenced the Fed’s balance sheet in the post-QE period.

Outcomes about reverse causality by time-varying Granger estimations also provide some
interesting findings. The African indices of Morocco and Tunisia were the only ones affecting the
Fed’s total assets before the launch of QE. It can be seen that only the Israeli index in the Middle East
influenced the size of the Fed’s balance sheet during QE1, while the African equity index of Botswana
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and the equity index of Jordan in the Middle East affected it during QE2. Furthermore, evidence reveals
that the African stock index of Kenya and the Lebanese stock index in the Middle East impacted the
size of the Fed’s balance sheet during QE3. Moreover, only the African index of Morocco was found to
significantly impact the Fed’s total assets in the post-QE period.

In order to provide a bird’s-eye view of the Granger causality empirical outcomes, we argue that
US monetary policy was more influential on the African and Middle Eastern countries studied here
before the implementation of its non-conventional policies. The high level of robustness concerning
the estimations of this period leaves little space for statistical ambiguity on these results. Nevertheless,
in the four periods examined after the launch of the unconventional policies, there is clear evidence
that QE3 was substantially more influential than QE1 and QE2. That is, news about efforts to sweep
up the extra liquidity injected into the market led to alterations in the stock indices in the emerging
markets under consideration. Evidence provided by the classical Granger causality test reveals that
African countries were mostly influenced by QE3. Intriguingly, results from the dynamic Granger
impacts estimations show that the Middle East was significantly more affected during the QE periods.
Interestingly, the time-varying Granger causality specification corroborates these split findings, as two
African and three Middle Eastern capital markets were found to be impacted significantly by QE3.
These findings are in accordance with those of previous studies that indicated that the last round of QE
was very influential on emerging markets.

Although the results across the Granger specifications differed, there were not great differences in
the findings. The dynamic Granger causality methodology better captures dynamic patterns in values
of stock indices with large fluctuations. On the other hand, time-varying Granger causality captures
more accurately the time evolution of the causal nexus between the Fed’s balance sheet and each index.
This is the reason the results varied according to the special characteristics of the linkage between the
Fed’s total assets and each index.

It is noteworthy that reverse causality from indices of emerging markets towards the Fed’s balance
sheet was detected. The rationale underlying these findings is that the US QE policy promoted cash
flows towards developing economies, providing a significant spur towards these stock markets, though
to an unequal extent. The development of stock markets in emerging economies strengthens the
existence of available and attractive alternative investments. This makes it more difficult for the US
economy to recover and necessitates additional restructuring of the US Fed’s balance sheet.

It can be observed that the Fed’s monetary policy during the pre-QE period had a strong impact
on the African and Middle East indices even though the Fed’s total assets only slightly increased.
This can be attributed to the central role that the US economy plays in the international stock markets
under typical circumstances. Thus, even slight increases of the Fed’s balance sheet during periods of
conventional monetary policy could be seen as a very positive sign for growth in international markets.
Nevertheless, during turbulent financial eras, even ample liquidity infusions could be considered to be
inadequate for providing a sufficient spur on a worldwide level.

There are valuable economic implications that can be derived by the above analysis. Alterations
in the US Fed’s balance sheet were found to be most influential on stock indices in Africa and the
Middle East during the period before the launch of QE, as well as in the later rounds of QE and the
post-QE period. This is in accordance with existing findings in the relevant literature which show the
great influence of the size of the Fed’s balance sheet on emerging markets during QE3 and the post-QE
period. Among the African countries, Kenya and Uganda were found to be the most affected by
unconventional US monetary policies, whereas Israel and Oman were the most affected Middle Eastern
countries. Evidence reveals that stock indices in Africa and the Middle East are more influenced by
conventional US policies or late rounds of unconventional US policies when there is a tendency towards
normalization. All in all, non-conventional monetary practices are more effective during their late
stages in contrast with more conventional ones. It could be argued that conventional monetary policies
are preferable because unconventional US monetary measures are not very effective on economies in
Africa and the Middle East.
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5. Conclusions

This paper studies the Granger causality impacts generated by the US Fed’s unconventional
monetary policy on the stock indices of several African and Middle Eastern economies. The procedures
employed for examining causality and reverse causality relations between the Fed’s balance sheet
and each index were conventional, dynamic, and time-varying Granger causality tests. The novel
impact of this study lies in the focus on the pre-QE, QE1, QE2, QE3, and post-QE eras, using
two innovative specifications. Moreover, this study offers an in-depth investigation of previously
overlooked QE dynamics in less studied, emerging countries. This is also the first academic work
providing access to estimations regarding not only African, but also Middle Eastern stock markets to a
large extent, analyzing these markets before, during, and after the implementation of unconventional
US monetary policies.

The evidence shows that the US Fed’s practices impacted the countries under scrutiny most
significantly before QE and during or after QE3. Specifically, the conventional Granger tests indicate
that African countries were mainly affected by US practices during and after QE3, whereas the dynamic
Granger specifications show that Middle Eastern countries responded in a more significant manner
during these times. Notably, the time-varying Granger causality estimations showed split results, as
two African and three Middle Eastern stock indices were found to be impacted by US QE practices.
It should be highlighted that before the non-conventional US policies were implemented, effects on
the majority of the indices examined were found to be statistically significant at the 1% level.

Moreover, it should be emphasized that, of the African countries, Kenya and Uganda were found
to be the most Granger affected during and after QE3. Interestingly, Kenya was also found to exert
a reverse causal effect towards the US. Moreover, it should be highlighted that Oman, Israel, and
Palestine, as well as Lebanon and the United Arab Emirates in a lesser extent, were affected by the
Fed’s balance sheet due to causality stimulatory dynamics. Furthermore, Palestine was found to exert
reverse causality.

It is worth noting that the results of the Granger causality tests undertaken here are in accordance
with the majority of the empirical research on QE3 effects on emerging economies. Nevertheless,
we filled a gap of high importance in the relevant literature by extending our research to Middle
Eastern countries and conducting a thorough investigation of African capital markets. We analyzed
time periods in which the US monetary authority appeared to have little or no ability to impact the
domestic and global economy via managing domestic rates. The purpose of this study was to examine
Granger-causal monetary impacts by using highly innovative specifications. Thereby, we facilitate
future comparative investigations regarding the nexus between unconventional monetary policies and
global capital markets during periods of normal or extraordinary policies or during the tapering of
such extraordinary policies.

Notably, we tested whether spillover impacts from unconventional practices are indeed a global
phenomenon and if conventional or unconventional US practices influence stock markets on a
worldwide level with emphasis on developing markets It should be noted that unconventional US
monetary policies were found to be significantly less influential than conventional policies with
respect to the stock markets in Africa and the Middle East. Only the conventional period, QE3,
and the post-QE period showed significant effects from the restructuring of the Fed’s balance sheet.
The majority of countries were not influenced by the US Fed’s unconventional policy as strongly
as by its conventional policy. This reveals the weakness of the transmission of shocks and the
creation of spillover effects caused by unconventional monetary policies. Thereby, conventional
monetary policies should constitute a preferable solution for the US Fed if the goal is to influence these
emerging economies.

This study casts light on the spillover effects caused by policymaking in highly sophisticated
economies on less developed markets by focusing on countries that are not tightly connected to the US
economy. Academic research of these countries has been embryonic thus far, depriving policymakers
and investors of useful information. Even though many lines of academic work will still follow,
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this paper can strengthen the knowledge base of monetary policymakers and market practitioners,
providing a better understanding of the dynamics and profit-making opportunities concerning US
spillover impacts on global markets.
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