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Abstract
Purpose – We study the contemporaneous effects of US monetary policy normalization on African stock
market using panel data from six African countries.
Design/methodology/approach – Daily data from May 1, 2013 to December 31, 2018 were used in order
to accommodate the announcement effects since the US monetary policy normalization announcement was
made in May 2013, while the rate hike was in December 2015. The study used the FE, RE and PMG
models.
Findings – The results revealed that US 10-year bond yield and Treasury bill rate shocks negatively affect
stock prices in Africa. S$P500 shock positively affects African stock prices.The result revealed that the
integration of African financial market to the global financial market is a major source of vulnerability. The
finding that US Treasury bill rate is a major depressant of the African stock prices reveals the short-termism of
foreign polio inflows into African economies.
Originality/value – We provide inexorably insight into the interplay of financial systems globally. It can be
useful for the purposes of generalization in developing economies in the shape of African countries. More so,
this study could be replicated in another economic bloc or region with the aim of further exposing the farreaching spillover effects of the US monetary policy normalization.
Keywords US monetary policy, Spillover effects, Normalization, Africa
Paper type Research paper

1. Introduction
The 2008–2009 global financial crisis was associated with huge adverse shocks on monetary,
financial and economic conditions across the globe (Belke et al., 2017). Conventional monetary
policy tools were limited in correcting the adverse effects of the crisis because interest rates in
most high-income countries were almost zero at that time. Quantitative easing was an
unorthodox or unconventional monetary policy tool used to stimulate demand and increase
bank lending, with the ultimate objective of stimulating the economy. Quantitative easing
was to reverse increasing unemployment, slowing output and financial system fragility
(Hausken and Ncube, 2013).
Unconventional monetary policy or quantitative easing is the buying of assets from
private institutions, such as financial and non-financial firms and crediting institutions’
account while their banks hold a corresponding claim against the central banks (England,
2016). This automatically increases money supply in the economy (Michaelis and Watzka,
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2017). According to Hausken and Ncube (2013), “the USA introduced QE1 in 2008, QE2 in
2010, and “Operation Twist” (OT) in 2011, and more recently the third round of QE (QE3) in
2012, which consisted of a monthly $85 billion injection through the purchase of mortgagebacked securities and longer-term Treasury securities”, that substantially increased the
balance sheet of the central bank.
The quantitative easing in developed economies stimulated a large foreign portfolio
flows from developed economies to emerging and frontier economies. As at 2010, the volume
of capital flows averaged $1.1 trillion, a figure surpassed only by the level observed in 2007,
usually described as a pre-crisis outlier (Ortiz, 2016). Scholars and practitioners, however,
disagree on the impact of private capital flows to emerging and frontier markets. For
instance, portfolio flows to emerging markets may support investment, reserve accretion
and economic growth. At the same time, it could heighten the risk of asset bubbles. Ujunwa
et al. (2013) attributed the cause of the Nigerian banking crisis of 2009 to capital flows and
argued that capital flows represent a key amplification of financial fragility in developing
economies. In their view, it could exacerbate financial system fragility when intermediated
through banks and is more fatal to financial system stability when it takes the form of
portfolio investment. Despite the arguments for and against private capital flows to
emerging and frontier markets, there is a strong advocacy for policy response in the event of
an abrupt portfolio reversal, to avoid financial dislocation. For instance, while emerging
markets are still grappling with policy response to maximize private inflows, the United
States Federal Reserve System (the Fed) announced its decision to unwind the
unconventional monetary policy in May 2013 becauseof economic recovery and output
growth in the US.
The tapering decision of the Fed may have implications on emerging markets and other
developing economies. According to IMF (2014), “as the recovery gains a firmer footing in
some advanced economies, unwinding of exceptional monetary support in these economies
will proceed with implications for global financial conditions”. Expectedly, the tapering
announcement immediately triggered volatility in the global financial markets, especially;
emerging markets (Mishra et al., 2014; Goes et al., 2017; and Matheson, 2015). For instance,
Matheson (2015) showed that economic news and monetary shocks from the US led to a rise in
Brazil’s 10-year bond yield by around 150bps. Similarly, Mishra et al. (2014) showed that “on
average, bond yields rose by 2½% points, equity market fell by 13¾%, exchange rates
depreciated by 13½%, while reserves declined by 4.1% during May 22–(end of) August
2013”, in Indonesia, Turkey, Brazil, India and South Africa, respectively, after the
normalization announcement in the US. Goes et al. (2017) also found that US monetary
policy normalization had “a statistically large and drawn-out impact on the local currency
sovereign bond yields of Brazil and Mexico”.
While studies on the spillover effects concentrated on five emerging markets – Indonesia,
Mexico, Brazil, South Africa, Turkey and India, expanding the debate to accommodate other
economies with internationally integrated financial markets has become extremely crucial.
During ultra-loosed quantitative easing, investors in search of high yield also moved into the
African markets. This makes it important to understand the effect of US monetary policy
normalization on these markets. This paper strives to fill this important void by selecting
African countries with relatively developed stock market, which include South Africa,
Nigeria, Egypt, Kenya, Morocco and Ghana.
The decision to use stock prices tends to depart from previous empirical studies. Previous
studies focused on 10-year sovereign bond yield, largely because of the instant impact of the
announcement on the US 10-year bond yield. US 10-year bond yield added 20 basis points
immediately after the announcement and 30 basis points in June 2013 after the Fed confirmed
that unwinding would commence by the end of 2013 during the FOMC meeting in June 2013.
We however focussed our empirical analysis on stock prices because we also suspect that

tapering would lead to capital flows reversal, currency depreciation, stock price volatility and
re-pricing of assets that may depress domestic stock prices [1].
Our analytic framework follows some considerations. First, we looked at the basic
statistical properties of the studied variables to be able to establish an evidence-based comovement amongst them. First, we use aggregative averages, averages of spread and
variation and tests for linear association. Second, given the growing importance of
investigating stationarity properties in panel estimation, we used two broad-based panel unit
root tests. While the first set assumes cross-sectional dependence, the second set assumes
cross sectional-independence. The combination is geared towards ensuring robustness of the
findings on which the stationarity or otherwise of the panel dataset is based. Last
consideration of our analytic framework follows the employment of the traditional panel
models of fixed effect (FE) and random effect (RE), with Haussmann test used as an
evaluation criterion for the appropriateness of either the FE or the RE model respectively.
Given the endogeneity problem, excessive aggregation bias and other drawbacks associated
with the FE and RE techniques, we used the pooled mean group (PMG) estimation technique
for dynamic panel to ensure robustness of the estimation framework alongside the
aforementioned traditional panel techniques. In addition, the PMG estimation technique
through the error correction representation that it reports provided a ground for measuring
the adjustment profile of African stock against the shocks and dynamics of the US monetary
policy normalization.
The structure of the paper is as follows: Section 2 reviews related literature, Section 3
discusses the empirical methodology, Section 4 presents and discuss the results, while
Section 5 concludes the paper.
2. Literature review
During the 2007–2008 global financial crisis, monetary authorities in high-income countries,
such as the Fed, European Central Bank, Bank of Japan and Bank of England cut their policy
rates in order to stimulate demand because of weakening employment and output (Lim and
Mohapatra, 2016). With the interest rate almost at zero and presence of significant risk of very
low inflation, the monetary authorities subsequently implemented unconventional monetary
policy, which is increasing the quantity of money supply, by injecting money directly into the
economy (England, 2016). The unconventional monetary policy or quantitative easing
involved the buying of assets from private institutions such as financial and non-financial
firms and credit the institutions’ account, “while their bank holds a corresponding claim
against the Bank of England also known as reserves (England, 2016).” This automatically
amounted to increasing money supply in the economy. This response was possible because
the monetary authorities have enabling laws that allow them hold primary market
instruments (Michaelis and Watzka, 2017).
Several studies have assessed the quantitative easing in developed economies aided by
developed robust framework for evaluating the effectiveness of the policy. Michaelis and
Watzka (2017) used a time-varying parameters vector autoregression model to study the
effectiveness of Bank of Japan’s unconventional monetary policies and found important time
variation in the responses of core CPI and real GDP. Miyakoshia et al. (2017) investigated
effect of the Fed, European Central Bank and Bank of Japan quantitative easing on the stock
prices of eight Asian emerging markets from 2001 to 2016 and found that quantitative easing
increased the stock price of the selected countries.
Other studies investigated the cross-financial market correlations of quantitative easing
(Kryzanowski et al., 2017); the role of quantitative easing in promoting financial flows to
developing countries during the post-crisis era (Lim and Mohapatra, 2016); the effects of the
Bank of Japan’s quantitative and qualitative easing policies (Matsuki et al., 2015);
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effectiveness of the Fed quantitative easing policy (Belke et al., 2017); the fiscal cost of exiting
quantitative easing in Japan (Fujiki and Tomura, 2017); impact of quantitative easing in
Japan, United States, United Kingdom and Europe (Hausken and Ncube, 2013); effect of
quantitative easing on exchange rate (Kenourgiosa et al., 2015); implications of
qantitative easing on bank lending (Bowman et al., 2015); counterfactional evaluations of
quantiative easing (Barroso et al., 2016 and Pesaran and Smith, 2016) and the side effects of
quantity easing on the bond market (Steeley, 2015). Some scholars also used anecdotal
evidence to demostrate the negative effect of quantitative easing on inflation, interest rates
and exchange rates (Brown, 2015 and Moosa, 2014). All these studies posted mixed findings.
In the heat of the debate, the Fed in May 2013 announced its decision to normalize the
unconventional monetary policy. The announcement and implementation of the policy has also
prompted a new wave of research (see Mishra et al., 2014; Goes et al., 2017 and Matheson, 2015).
These studies focused on the spillover effects of monetary policy normalization on emerging
markets, relying extensively on the well-established theory of external vulnerability and
spillover theory. External vulnerability theory argues for the presence of contagion effect of
macroeconomic risk from one country on another through multiple transmission mechanisms
such as trade channel, financial channel, integration of international market channel and
investment channel. It exemplifies how shocks emanating from a dominant country can rapidly
propagate beyond the borders to affect macroeconomic outcomes in other countries and
ultimately the global economy.
External vulnerability has been exacerbated by globalization and improvements in
information communication technology, which eliminated some trade barriers, increased
economic interconnectedness and accelerated the spread of economic risk across national
boundaries (Fratzscher et al., 2018; Ahmed and Zlate, 2014; Tong, 2017; Galariotis et al.,
2018; Georgiadis, 2016). Spillover from dominant economies could threaten large-scale
private sector defaults, trigger distressed assets sales and high bank insolvency, deplete
external reserves and cause loss of market confidence in small economies (JimenezRodriguez and Sanchez, 2005 and Lilien, 1982). The identified channels in extant literature
are investment, trade, finance and integration of internal markets channels. Innovation in
information technology appeared to have increased economic interconnectedness,
eliminated some trade barriers and ultimately accelerated the spread of economic risk
across national boundaries.
Majority of the studies found significant effect of external shocks on macroeconomic
fluctuations (Jimenez-Rodriguez and Sanchez, 2005; Lilien, 1982; Orhan et al., 2016; Ahmed and
Zlate, 2014; and Stolbova and Shchepeleva, 2016). Ahmed and Zlate (2014) argued that global
risk appetite, absence of capital controls, US unconventional monetary policy and sensitivity to
interest rate differentials between advanced and emerging economies are the major
determinants of foreign portfolio investment from developed to emerging economies. Recent
studies that investigated the spillover effects of US monetary policy normalization on emerging
markets relied on the above theoretical framework. The basic assumption is that developments
in the United States can affect the emerging financial markets contemporaneously, but
developments in the emerging markets would not affect the United States.
Despite the overwhelming empirical evidence on the spillover effects from dominant
economies to small economies, some studies have relegated the spillover theory to the
background (Raddatz, 2007 and Tong, 2017). They argue that the vulnerability of any
domestic economy to external shocks is transitory and does not necessarily result in
significant output fluctuation. In their view, the effects of external shocks on macroeconomic
fluctuations are passive, as internal shocks are the major predictors of macroeconomic
fluctuations. Raddatz (2007), for instance, used the VAR methodology to investigate the
effects of external shocks on output volatility and found that internal shocks account largely
for output fluctuations, while external shocks accounted for a small fraction of the variance.

Tong (2017) used a panel of 257 banks across 26 countries to examine the effect of US
monetary policy on global financial stability and found that internal factors such as capital
control reduces the vulnerabilities of countries to external shocks.
Recent empirical studies on international spillovers used different methodologies. For
instance, Apostolou and Beirne (2019) used a two-step GARCH-in-mean approach, Hanisch
(2019) used a multi-country structural dynamic factor model, Rohit and Dash (2019); Timmer
(2018) and Barbosa et al. (2019) use the global Var, while Albagli et al. (2019) and Avdjiev and
Hale (2019) used panel technique. Bhattarai et al. (2019) used the Panel Var that US monetary
policy shock has negative effect on stock prices and exchange rates in fourteen emerging
market economies. Barbosa et al. (2019) analyse that cross-border spillovers of monetary policy
on sovereign debt crisis in Ireland and Portugal through credit growth and that monetary
policy spillover from the US and UK affect the two countries through a heterogeneous
transmission mechanisms. Rohit and Dash (2019) examine the role of exchange rate regimes in
explaining monetary policy spillover across advanced and emerging economies. They found
that spillover is time-varying, and flexible exchange rate regime insulates economies from
international shocks. Timmer (2018) also contributed to the spillover debate by examining the
effect of US spillover on corporate bond yields in emerging economies and found domestic
policy rate is the most effective channel. The global Var and heterogeneous panel are the most
used methodologies because they allow for the pooling of different countries at the same time.
The bulk of these papers focussed on developed economies, emerging markets (Indonesia,
Mexico, Brazil, South Africa, Turkey and India) and Asian economies. Most African countries
have small open economies with financial markets that are integrated with the global
financial market. These African economies are not insulated from global shocks, as the
experience of the 2007/2008 global financial crisis showed that the major source of
transmitting external shocks to the African economy is the stock market and more
particularly, portfolio flows. However, empirical literature that clarifies our understanding of
the effect of US monetary policy normalization on African stock market is lacking or sparse.
This study therefore fills this important gap in literature.
3. Methodology
3.1 Model, variable measurement and justification
The basic functional relationship of this study is as follows:
ASTKPRICE ¼ f ðUSTBR; US10YBY; S$P500; EXRÞ
In an estimable form, we present the equation as follows:
ASTKPRICEit ¼ ϑo þ ϑ1 USTBRit þ ϑ2 US10YBYit þ ϑ3 S$P500it þ ϑ3 EXRit þ εit

(1)

where ASTKPRICE represents the stock market index that captures the changing average value
of the share prices of all companies on the respective selected African stock exchanges; USTBR
is the US treasury bill rate; US10YBY is the US ten-year bond yield; S$P500 is the S$P500 index;
EXR is the US dollar to the local currency exchange rate of the selected African countries. ϑo is
the intercept, ϑ1, ϑ2, ϑ3, ϑ4 are the slopes of the respective explanatory variables and εit is the
error term accounting for the unmodellable influencing factors in the panel framework.
Because the objective of the study is to investigate the contemporaneous effects of
US monetary policy normalization on African stock market, we use variables that capture
the transmission channels of the shocks from dominant economies to small economies.
The variables are US Treasury bill, US 10-year bond, S&P 500, stock prices of African stock
exchange and US dollar exchange rate to the domestic currencies of the selected countries.
Because the focus is on stock prices, we use S&P 500 and stock prices of the selected
countries. This is based on our assumption that portfolio reversal could take the form of
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portfolio investment, which could depress stock prices in the selected countries (see Laeven
and Tong, 2012; Thanh et al., 2020; and Kose and Unal, 2020). We suspect that tapering would
lead to capital flows reversal, currency depreciation, stock price volatility and re-pricing of
assets which may depress domestic stock prices. We introduced exchange rate into the
equation because we assume exchange rate pass-through effect. Specifically, exchange rate
channel is arguable one of the potent channels that global shocks contemporaneously affect
stock markets (see also Nilavongse et al., 2020; Zeev, 2019; Malika and Umar, 2019 and De and
Sun, 2019). Studies have also established that the tapering announcement had an immediate
impact on US Treasury bill rate and US 10-year sovereign bond yield (Mishra et al., 2014; Goes
et al., 2017 and Matheson, 2015). US 10-year bond yield added 20 basis points immediately
after the announcement and 30 basis points in June 2013 after the Fed confirmed that
unwinding would commence by the end of 2013 during the FOMC meeting in June 2013.
These developments influenced our decision to introduce these variables in line with previous
studies (Mishra et al., 2014; Goes et al., 2017 and Matheson, 2015).
3.2 Estimation framework
First, we explored the pre-estimation characteristics of the panel series by evaluating the
descriptive statistics and stationarity properties of the variables with the view to satisfying
ourselves of the goodness of the series. While it is common knowledge that the spread and
aggregative tendencies of the series can be established through descriptive statistics; it is worthy
to note that time series properties in panel data make the estimation of stationarity properties
reasonably imperative.The expanding frontier of panel estimation techniques and time series
into different topical areas creates a latitude for analysing relations in such a robust manner that
was previously unthinkable. The due representation of the pre-estimation elements of the series
under study would guide appropriate model selection devoid of specification bias. Second, a
battery of panel estimation techniques is adopted to ensure a clear distinction between proof of
evidence and power of tests. Given that there are no all-encompassing and exhaustive tests, this
study deploys a selection of traditional panel models such as the fixed effect (FE) and random
effect (RE) models while strengthening them with dynamic model like the pooled mean group
estimation technique as proposed by Pesaran and Shin (1999).
In substituting our variables into the fixed effect model, following Brooks (2014), the FE
model is presented below:
ASTKPRICEit ¼ w þ w1 USTBRit þ w2 US10YBYit þ w3 S$P500it þ w4 EXRit þ λi þ vit (2)
λi is a time-varying intercept that captures all of the variables that affect Yit that vary over
time but are constant cross-sectionally (Brooks, 2014).
The random effect model on the other hand follows the form presented below:
ASTKPRICEit ¼ w þ w1 USTBRit þ w2 US10YBYit þ w3 S$P500it þ w4 EXRit þ ðεit þ μit Þ
(3)

εit measures the random deviation from the global or common intercept term α, subscript “it”
represents the combination of individuality and time and μit ¼ the regular error term 5 the

regular error term.
The dynamic panel estimation method used as an addition to the traditional panel
estimation technique is the pooled mean group (PMG) test. Pesaran et al. (1999) suggest two
estimators that resolve bias in the face of likely heterogeneous panel. These are the mean
group (MG) and PMG models. According to Pesaran et al. (1999), the MG estimators are
consistent and have asymptotic normal distribution for N and T that are sufficiently large.
However, because of its inconsistency in the face of small T, it can become quite biased for
which cause the PMG occupies an intermediate position between MG and the fixed effect

model. It does this by the short-run coefficients to vary and the long-run coefficient pooled
across cross-sections. Hence, PMG combines the efficiency of pooled estimations while
overtaking the inconsistencies arising from pooling heterogeneous dynamic relationship. It is
on the basis of this that the PMG is used side by side with the traditional panel technique.
Third, it is quite obvious that elasticities are usually of interest. More so, we are focused on
the elasticity of African stock prices to the normalization of US monetary policy. However, the
speed at which the process takes place is of policy relevance. How quickly African stock
prices respond to changes in the explanatory variables under study is important for
understanding not just future effects that may occur as a result of changes in the policy
directions of the impacting financial system (US) but also the speed at which such changes are
transmitted. This is what the error correction representation from the PMG model unveils in
this study. The PMG for this study is as specified in Eqn 4 below:
n
m
X
X
yit ¼
γ i j yi;t−j þ
vij xi;t−j þ μi þ εit
(4)
j¼i

j¼0

whare: y ¼ ASTKPRICE the stock market index; x ¼ USTBR; US10YBY; EXR:
xi;t ðkx1Þ is the vector of the explanatory variables for the group i; m representing the fixed
effects and the coefficients of the lagged dependent variables. λij is scalar, and δij is ðkx1Þ
coefficient vector.
Eqn 4 is reparametrized in a vector error correction framework as with the x and y
variables fully substituted:
ΔASTKPit ¼ σ i ðASTKPi;t1  βi USTBRi;t−1  βi US10YBYi;t−1  βi EXRi;t−1 Þ
þ
þ

n−1
X

δij ΔASTKPi;t−j þ

m−1
X

j¼1

j¼0

m−1
X

m−1
X

j¼0

0

δij S$P500i;t−j μi þ

0

δij USTBRi;t−j μi þ

m−1
X

0

δij US10YBYi;t−j μi

j¼0
0

δij EXRi; t−j μi þ εit

(5)

j¼0

We conclude our estimation by not just drawing inferences but looking first at some
diagnostic tests largely aimed at confirming the reliability and validity of our estimates.
3.3 Data
The data for the study are a longitudinal dataset of six stock markets’index in Africa selected
on the basis of activity and availability. Given that the US normalization took place in May
2013, the study adopts a daily panel series for the US and the studied countries covering May
1, 2013 to December 31, 2018. The lower limit of the sample period is determined by the
announcement date of the normalization policy, and upper limit is determined by the need to
ensure currency of data.
4. Results
4.1 Statistical and other properties of the series
First, we show the basic descriptive statistics of the series as contained in Table 1 reflecting
aggregative averages like the mean, median and the measures of dispersion such as the
standard deviation interspersed by the minimum and maximum. One obvious factor is the
high standard deviation of the stock prices. This can be linked to the volatility caused by the
transmission effect of the normalization policy on the studied stock markets. It is noteworthy
that the stock prices of African countries show greater volatility, as shown by the standard
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Table 1.
Basic descriptive
statistics

52.5
15914.7
2.6
1754.5
0.4

9.6
6952.5
2.5
1794.2
0.1

Median
362.6
59772.8
3.8
2914.0
2.5

Maximum
0.2
0.0
1.5
735.1
0.0

Minimum
75.7
17917.0
0.6
604.4
0.7

Std. Dev
1.8
1.0
0.2
0.2
1.8

Skewness

6.4
2.5
2.3
1.9
4.9

Kurtosis

432.2
68.4
11.1
25.2
290.9

Jar. Bera

10

EXR
STKPRICE
US10YBY
S$P500
USTBR

Mean

0.0
0.0
0.0
0.0
0.0

Prob

JED
22,1

deviation. This arguably could be attributed to the systemic and operational instability that
characterize stock markets in developing countries of which African economies are inclusive.
Figure 1 below further stresses the oscillatory characteristics of the stock market
variables in reaction to the normalization policy transmitters. It is evident that volatility
pooling abound for all the countries, as periods of low volatility is succeeded by periods of low
volatility, vice versa. The graphs show a possible infiltration of additive outlier around 2013,
suggestive of the impact of the normalization which took effect on May 2013 in the United
States.
Similarly, the possible degree and direction of linear association amongst the studied
variables are shown in Table 2. African stock prices are found to positively and significantly
correlate with EXR, S$P500; with US10YBY and USTBR showing positive but nonsignificant correlation.
Second, Table 3 presents a summary of panel unit root tests following two broad shades of
thought. This is a combination of tests that assume cross-sectional dependence with those
that assume cross-sectional independence. This study uses four variants of panel unit root
tests to expose the stationarity properties of the datasets. Levin et al., (2002), Im et al., (2003)

Egypt

An effect of a
US policy on
African stock

11

Ghana

300

1,200

200
800
100
0

400

-100
0
-200
-300

-400
09

10

11

12

13

14

15

16

17

18

09

10

11

12

Kenya

13

14

15

16

17

18

15

16

17

18

15

16

17

18

Morrocco

600

1,500

400

1,000

200
500

0
-200

0

-400
-500

-600
-800

-1,000
09

10

11

12

13

14

15

16

17

18

09

10

11

12

13

Nigeria

14

SA

6,000

4,000

4,000

2,000

2,000
0
0
-2,000

-2,000
-4,000

-4,000
09

10

11

12

13

14

15

16

17

18

09
Differenced STKPRICE
Differenced US10YBY
Differenced USS$P500
Differenced USTBR
Differenced EXR

10

11

12

13

14

Figure 1.
Country-specific first
difference plot of the
studied variables

JED
22,1

12

and Maddala and Wu (1999) observe that ADF Fisher and Choi (2001) and PP Fisher as used
agree to the fact that the series are largely I(0) with the exception of S$P500 that is I(1)
following LLC only while others adjudged it to be an I(0). This obviously justifies the use of
the FE and RE as well as the PMG panel estimation techniques.
Third, the results of the three-pronged panel estimations are presented in Table 4. It can be
observed that the FE and RE are consistent across the variables studied. EXR, US10YBY and
USTBR were all found to be negatively significant at the 0.05 level of significance, and
S$P500 proved to have positive and significant effect on the stock prices of the investigated
African countries.
Fifth, the results of the PMG are presented in column four of Table 4. The results agree
with the FE and RE models to a very large degree if not in its entirety. Stock price is found to
be a negative function of EXR, US10YBY, USTBR and positive function of S$P500. The point
of departure between the FE and RE versus PMG is in the direction of significance. EXR,
USTBR and S$P500 maintained their significance across all the models, but US10YBY is
found to be non-significant in the PMG model.
Last, the error correction representation of the PMG model is shown at the lower part of
column 4 in Table 4. This shows the speed of adjustment of African stock prices to the
normalization policy transmitters. The error correction term which is -0.234 or 23.4% as
shown in Table 4 is negatively significant indicating that it is rightly signed, suggesting a
certain convergence to long-run equilibrium from short-run deviation by African stock prices
in reaction to the normalization policy. Given that the data sets are of monthly frequency; it
implies that such deviations are corrected within five months. This suggests an appreciable
speed of adjustment and responsiveness of stock prices to the shocks and dynamics of the US
normalization policy. Summarily, it is empirically evident that the African stock prices over
the investigated period responded to the US monetary policy normalization in a very certain
and deterministic department.
4.2 Implications of the results
Extensive research efforts have been deployed towards the investigation of the effect of
international spillovers on less dominant economies. The focal roles of the US economy in
the world trade and financial flows have rendered it as a good specimen for the evaluation
of the transmission effect of macroeconomic shocks to foreign economies. The transmission
channels identified are trade channel, financial channel, integration of international market
channel and investment channel, credit channel, risk-taking channel and expectation
channel. Therefore, this paper is predicated on how developments in the US money and
capital market, with particular emphasis on the normalization policy spillover affects
selected African stock market. This was done using the S&P500, US Treasury bill rate, US

X
STKPRICE
US10YBY
US10YBY
S$P500
S$P500
S$P500
Table 2.
Correlational matrices USTBR
of African stock prices USTBR
and US normalization USTBR
USTBR
policy reflectors

Y

Correlation

t-Statistic

Probability

EXR
EXR
STKPRICE
EXR
STKPRICE
US10YBY
EXR
STKPRICE
US10YBY
S$P500

0.334026
0.086578
0.051393
0.079159
0.200968
0.271126
0.012843
0.096103
0.143780
0.720432

7.140564
1.751078
1.036907
1.600032
4.133727
5.675624
0.258808
1.945419
2.927494
20.93115

0.0000
0.0807
0.3004
0.1104
0.0000
0.0000
0.7959
0.0524
0.0036
0.0000

Order of
integration
I(0)
I(0)
I(0)
I(1)
I(0)

Test stat

3.25 (p 5 0.000)
3.15 (p 5 0.000)
3.71 (p 5 0.000)
3.50 (p 5 0.000)
5.56 (p 5 0.000)

Variables

EXR
STKPRICE
US10YBY
S$P500
USTBR

LLC

7.80 (p 5 0.000)
8.33 (p 5 0.000)
8.58 (p 5 0.000)
6.93 (p 5 0.000)
8.02 (p 5 0.000)

Test stat

IPS

I(0)
I(0)
I(0)
I(0)
I(0)

Order of
integration
77.99 (p 5 0.000)
84.11 (p 5 0.000)
87.23 (p 5 0.000)
68.06 (p 5 0.000)
81.95 (p 5 0.000)
I(0)
I(0)
I(0)
I(0)
I(0)

ADF-Fisher
Order of
Test stat
integration

Order of
integration
I(0)
I(0)
I(0)
I(0)
I(0)

Test stat
201.49 (p 5 0.000)
190.52 (p 5 0.000)
183.53 (p 5 0.000)
206.75 (p 5 0.000)
199.17 (p 5 0.000)

PP Fisher
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Table 3.
Summary of panel unit
root tests

Table 4.
Summary of panel
estimations

Diagnostic Tests
R2
F-stat
ECM
Haussmann
test

US10YBY
S$P500
USTBR
EXR
24%
31.5(0.0000)
NA
Preferred (Chi-square 0.035885(4)
p-value 5 0.9998)

w ¼ −801:9; t ¼ 2:65; p<0:05
w ¼ 6:06; t ¼ 2:65; p<0:05
w ¼ −1330:7; t ¼ 3:71; p<0:05
w ¼ −46:75; t ¼ 14:92; p<0:05

w ¼ −803; t ¼ 2:65; p<0:05
w ¼ 6:06; t ¼ 8:58; p<0:05
w ¼ −1329:6; t ¼ 3:71; p<0:05
w ¼ −46:8; t ¼ 14:95; p<0:05

98%
3433.6(0.0000)
NA

RE
STKP ¼ f ðUSTBR; US10YBY; S$P500; EXRÞ

FE
STKP ¼ f ðUSTBR; US10YBY; S$P500; EXRÞ

NA
NA
w ¼ −0:234; t ¼ 2:45; p<0:05
NA

w ¼ −0:02; t ¼ 1:27; p>0:05
w ¼ 0:71; t ¼ 10:58; p<0:05
w ¼ −0:09; t ¼ 4:71; p<0:05
w ¼ −0:01; t ¼ 3:40; p<0:05

PMG
STKP ¼ f ðUSTBR; US10YBY; S$P500; EXRÞ
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generic 10-year bond yield and the stock market index of the African countries in focus.
Given that the spillover manifests through capital reversals, the introduction of the US to
domestic exchange rate of the selected countries was considered essential for the
investigation.
Notably, the estimated coefficients of S&P500 are positive and statistically significant,
implying positive spillover effect from US stock exchange to African stock market during the
period of monetary policy normalization. This seems to run against the a priori expectation that
portfolio reversals would have bearish and bullish effects on Africa and US stock markets
respectively; due to portfolio reversal to the US stock market. This result however could be
explained by the timing of the study and global developments like the trade war between the US
and China, Trump effects and heightened uncertainties in the global economy. Mishra et al.
(2014), for instance, showed that on average, equity market fell by 13¾% in Indonesia, Turkey,
Brazil, India and South Africa three months after the normalization announcement. The global
tension and international developments would have influenced investors’ preference for fixed
securities as a hedge against global uncertainty. Such developments would tremendously
depress the stock market of developed and developing economies.
The estimated coefficient of US local currency exchange rate was negative and
statistically significant across the three models. The result revealed that currency
depreciation arising from capital flows due to progressive monetary tightening by the Fed
produced depressing effects on African stock markets. This is consistent with the study of
Mishra et al. (2014) which revealed that emerging markets exchange rates depreciated by
13½% three months after the normalization announcement. This exchange rate
depreciation could also explain the resurgence of moderate inflationary pressure in some
African economies.
The US Treasury bill rate is negative, significant and highly persistent in all the models. It
shows that investment is a clear channel of external vulnerabilities because rational investors
are expected to move their capital to destinations with relatively higher yield and lower risk.
The finding also supports our expectation that tapering would lead to capital flows reversal,
re-pricing of assets and depressed domestic stock prices in developing economies. The US
generic ten-year bond yield had conflicting outcomes across the models. In the FE and RE
models, the estimated coefficients of the US10YBY were negative and statistically significant.
However, the variable was negative and not statistically significant in the PMG model. The
result tends to suggest that bond yield is not a clear channel of external vulnerabilities to the
African stock market, which is consistent with the findings of Tule et al. (2019). The result
could be explained by the reaction function of monetary and fiscal authorities in developing
economies after the tapering signal and the simultaneous lag effect. Matheson (2015) showed
that Fed tapering announcement led to a rise in Brazil’s 10-year bond yield by around 150bps,
and Mishra et al. (2014) revealed that average bond yield rose by 2½% points in emerging
markets. According to Tule et al. (2019), the announcement effect of tapering increased US 10year bond by 36 basis point from 2.13% in May 2013 to 2.49% in June, while Nigeria’s 10-year
bond yield overshot the previous value immediately after the announcement by 140 basis
points from 4.44% in May 2013 to 5.84% in June 2013.
More importantly, the findings of this paper have two implications. First, most foreign
capital inflows to the African stock market are short-term investments in search of immediate
profit. Second, the findings strengthen the practical validity of the theoretical interlinkage
between monetary policy communication, risk-taking channel and expectation channel.
Forward-looking monetary policy communication with uncertainties as characterized by the
Fed normalization policy has adverse effect on long-term expectation or forecast of investors.
This is in addition to the influence on investors’ preference for short-term securities – in this
case, Treasury bill. This is with the ultimate goal of minimizing risk exposure or hedge
against long-term uncertainties.
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5. Conclusion
Following Iddrisu et al. (2017), the monetary policy objective of most central banks is price
stability. In striving to achieve this objective, policy outcome may spill over to other
economies. As financial and economic borders continually collapse among nations, crossborder effects of domestic policies become more evident. Consequently, this study is set to
measure the implications of the tapering decision of the Fed on African economies. Some very
significant discoveries are noteworthy in this study.
First, congruence in proof is observed from the different panel estimation methods used.
This goes to show that our results are not skewed in the direction of a single test; given that no
single test can provide empirical evidence that can be adjudged conclusive. The results and
implications are based on proof of evidence and not on the power of a test or the lack of it.
Second, the proven high degree of trade and financial interactions of African countries with
the US makes them a very suitable choice in measuring the transmission effect of the
monetary policy normalization on these economies. The selection of South Africa, Nigeria,
Egypt, Kenya and Ghana for this purpose is considered representative enough given that
these are relatively developed stock markets. Third, the variables deployed in this study go to
validate the channels for transmitting cross- border policy effects which are the trade
channel, financial channel, integration of international market channel and investment
channel. These were represented adequately by exchange rate, bond yield and stock prices as
used in this study, and our findings in no small measures lend voices to the efficacy of these
channels as pointed out in extant literature. The rightly signed error correction
representation implies that African stock prices adjust to the shocks and dynamics of the
US monetary policy normalization. The speed of adjustment of under 5 months and most
significantly the ECM coefficient which falls between 0 and 1 indicate that not only is the
adjustment appreciably fast but also there is a showing that the relationship is economically
plausible, predictable and without traces of oscillatory explosion.
The major policy implication of this study is that US monetary policy normalization could
adversely affect growth trajectory and promote financial fragility in developing economies.
Thus, developing economies should develop stronger threshold on the absorptive capacity of
their economies, in terms of capital flows and mitigants against the disruptive effect of
foreign portfolio investment. Establishing the absorptive capacity threshold of the economy
and the building of counter-cyclical buffer (especially fiscal buffers) that are corresponding
with the threshold during economic boom would immeasurably assist in defending the
disruptive effects of portfolio reversals during burst.
Findings arising from this study inexorably provide insight into the interplay of financial
systems globally. It can be useful for the purposes of generalization in developing economies
in the shape of African countries. More so, this study could be replicated in another economic
bloc or region with the aim of further exposing the far-reaching spillover effects of the US
monetary policy normalization.
Note
1. See IMF (2013).
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