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ARTICLE INFO ABSTRACT

JEL: We examine the static and time-varying spillovers between global commodity sectors, economic
€22 news sentiment, and sub-Saharan African (SSA) equities. In a time-varying parameter vector
C32 autoregressions spillover connectedness approach, we find that: (i) there are significant spillovers
g(;)? between SSA equities, economic news sentiment, and global commodity sectors; (ii) the
Gll connectedness evolves across different times and is amplified by market crises; (iii) there are
G12 suitable market-specific SSA equities that bear safe-haven and hedge attributes for global com-
G15 modity investors; (iv) agriculture is the main source of return and volatility spillovers; and (v)
N27 economic news sentiment index is a net transmitter of spillover during systemic crisis periods
Q02 such as GFC and the COVID-19 pandemic. Our findings have notable implications for interna-
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1. Introduction

In recent decades, the attraction of significant private capital flows to the real sector of economies has been integrated into the
development strategy of African economies (Bossman et al., 2022a). While sub-Saharan Africa (SSA) witnessed a rise in private capital
flows in the early 21st Century, the sub-region experienced declines following the emergence of the 2008/09 global financial crisis
(GFC), which was attributable to amplified levels of risk aversion among investors, stringent international credit conditions, and the
bond markets' development (Boako et al., 2020).

The post-GFC capital flow losses and the uncertainty surrounding the generation of higher projected returns on African-based
investments partly contribute to investors' indisposition to consider African investments as desirable diversification surrogates
(Boako and Alagidede, 2016). However, the need for cross-asset, cross-market, and cross-regional, investment has been tagged critical
for portfolio diversification (Umar and Gubareva, 2021b) subject to key events — such as the GFC, the European debt crisis, Brexit, the
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trade tension between China and the US, the COVID-19 health crisis, and heightened geopolitical risks — in the 21st Century. This
presents an opportunity for SSA economies to identify and benefit from the capital flows associated with cross-regional portfolios.
Notwithstanding, the identification of potential channels for attracting international capital flows hinges on a comprehensive un-
derstanding of the dynamics of connectedness between financial markets from the sub-region and the global economy (Agyei and
Bossman, 2023). Equally important is the transmission of economic conditions sentiment across these markets.

Motivated by the above, we examine the returns and volatility spillover connectedness between equities from SSA, economic news
sentiment, and global commodities. In the global market arena, rampant commodity price volatility and hypothetical commodity
financialization pose significant challenges to international investors in terms of asset allocation and risk management given the high
integration between financial markets from developed economies. Several SSA markets presently fall in the emerging markets class,
which is noted for its return predictability and the potential for offering high risk-adjusted returns (Buchanan et al., 2011; Mensi et al.,
2017). Therefore, aside from substantiating our motivation to study the degree and nature of connectedness between SSA equities and
global commodities, the reasons outlined above raise some interesting questioning themes whose responses need to be determined
through empirical investigations. Furthermore, given the growing body of literature on the role of investor sentiment on asset per-
formance, we incorporate the impact of economic news sentiment in the overall connectedness of commodity and SSA markets. Hence,
in an attempt to examine the potential of SSA equities in attracting significant investment flows amid various forms of episodic
financial market crises (including commodity markets shocks), we address the following questions:

(i) What is the degree of connectedness between SSA equities, economic news sentiment, and global commodities and how does
this connectedness evolve across different market events and periods?
(ii) Do market crises affect the spillover patterns between SSA equities, economic news sentiment, and global commodities?
(iii) Do SSA equities respond equally to shocks?
(iv) Are there safe-haven and hedge equities from SSA?

By providing empirical answers to these questions, we contribute to several strands of literature. First, we add to the equities-
commodities literature that has been well-articulated with much emphasis on commodity financialization (Adams et al., 2020;
Adams and Gliick, 2015; Antonakakis et al., 2017; Baldi et al., 2016; Gurdgiev and O'Riordan, 2021; Hu et al., 2020; Liu et al., 2021;
Mayer, 2012; Sensoy et al., 2015; Yin et al., 2021; Zaremba et al., 2021b; Zhu et al., 2020) and herd behavior (Demirer et al., 2015).
Although the conclusions from these works, particularly on the financialization hypothesis, have not been at par, the inclination of
commodities markets toward high volatilities in recent periods has not been debated. In particular, we add a new dimension of investor
sentiment by proxying the economic news sentiment index. Second, we add to the set of works that examine the susceptibility of
commodity sectors to commodity market shocks. These works are driven by the increasing market volatilities in commodities markets,
particularly in the 21st Century extending to the financial market stress during the apogee of the COVID-19 pandemic (Umar et al.,
2019; Umar et al., 2022b; Umar et al., 2021c; Umar et al., 2021e; Zaremba et al., 2021a). Common documentation from these works
suggests that during turbulent periods, shocks from leading commodities to other commodity sectors impact the price- and returns-
generating dynamics in commodities markets.

Third, we contribute to the African market literature. Despite the relative underrepresentation, there has been a slight growth in the
literature focused on financial markets from Africa against the backdrop of the 2020 global economic crisis of a pandemic origin (i.e.,
COVID-19). These works focus on the susceptibility of African markets to global uncertainties (Adam, 2020; Asafo-Adjei et al., 2020),
the interplay between different assets from African markets (Bossman et al., 2022a), the link between African equities and digital
currencies (Kumah and Odei-mensah, 2021), the interplay between African equities and oil price shocks (Asafo-Adjei et al., 2021;
Assifuah-Nunoo et al., 2022; Boateng et al., 2021), the dynamics of connectedness between the US yield curve and African stocks
(Bossman et al., 2023), or the causal links between selected commodities and African equities (Alagidede et al., 2021; Boako and
Alagidede, 2016, 2017). It is worth noting that regardless of the approaches employed, these works fail to address important issues
regarding total connectedness, the evolvement of connectedness across different market events, and the impact of recent market crises
on the patterns of connectedness between SSA equities and global commodities.

Lastly, we contribute to the growing strand of literature focused on the role of investor sentiment on various asset classes and
markets by specifically looking at the interplay of economic news-based sentiment on the interlinkages of SSA equities and com-
modities. For instance, a large volume of literature looked at the impact of the recent pandemic on the commodity and equity markets.
(Bossman et al., 2022d; Umar et al., 2021b; Umar and Gubareva, 2021a). However, to the best of our knowledge, the existing literature
does not look at the impact of investor sentiment on SSA equities and commodity markets in a multivariate context.

Knowledge about the degree and sources of connectedness and the effect of recent market events on the connectedness patterns
between SSA equities, economic news sentiment index, and global commodities is not only critical to portfolio management but also to
inform SSA economies about the need to attractively regulate their equities markets to attract international capital flows through cross-
regional portfolio diversification. Central to portfolio management are cross-asset/market returns and volatility connectedness
(Diebold et al., 2017) and the portfolio selection theory emphasizes that, for diversification, an asset is fit for inclusion in a portfolio if
its associated risks are outweighed by the returns it yields (Markowitz, 1952). Hence, in the absence of such evidence in the African
equities-commodities literature, we add to the body of knowledge by examining the dynamic connectedness between SSA equities and
global commodities in terms of both returns and volatilities. Our main contributions are threefold.

First, to the best of our knowledge, this is the first study to ascertain the returns and volatility spillover dynamics between SSA
equities, economic news sentiment index, and global commodities in a period filled with notable market crises such as the 2011/12
European debt crisis, the 2016 Brexit, the 2019 trade tension between China and the US, the 2020 financial market meltdown
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originated by the COVID-19 health crisis and heightened geopolitical risks amid the 2022 Russian-Ukrainian military actions. Most of
these market events are post-GFC but dominate the 21st Century and given the systemic nature of the financial market crisis in the
COVID-19 pandemic era, evidence from this study is pivotal for international investors and fund managers interested in diversifying
their portfolios using cross-asset and cross-regional investments.

Second, by empirically determining whether SSA equities could offer reliable channels for cross-border portfolio investors and the
influence of investor sentiment, we provide answers to questioning themes such as the potential of SSA equities to attract substantial
portfolio investment flows amid harsh global commodities markets conditions and whether African equities are viable in providing
hedging, safe-haven, and/or diversification benefits in times of global commodities price uncertainties and volatilities. Although a
frontier sub-regional bloc like SSA has several member countries with equities markets mainly assumed to be safe-havens during crises
due to their partial dissociation from global markets, there exist limited empirical answers to the aforementioned questioning themes.
The prevalence of market crises in the last decade and concerns over commodity financialization highlight the need to provide
empirical responses to such questioning themes and, hence, the timelines of this study cannot be overemphasized. Indicatively, our
focus on SSA is not a misplaced priority given that the findings of this study would suggest some potential comparative advantages to
which market regulators could pay attention.

Third, we use a wide-ranging commodities sample — including agriculture, energy, grains, industrial metals, livestock, precious
metals, and softs — encompassing seven commodity sectors that are of importance to the African continent either by way of production
or exports (Bossman and Agyei, 2022a, 2022b). We focus on commodity sectors rather than some selected commodities that may not
be of interest to investors in terms of portfolio construction. We argue that international investors may be particular with sectoral
investments rather than individual assets that may possess high risks. In terms of commodities, we could liken sectors to commodity
sectors. Therefore, our analysis is sufficiently comprehensive as opposed to works that employ selected commodities from a particular
commodity sector.

Methodologically, we utilize (Antonakakis et al., 2020) time-varying parameter vector-autoregressions (TVP-VAR) overall spillover
connectedness matrix and the rolling connectedness index to observe the total connectedness between the variables of interest and how
their connectedness evolves across different periods and events.

Our main results are summarized as follows. First, the connectedness between SSA equities and global commodity sectors is time-
varying such that, in terms of returns, the connectedness between SSA equities and global commodity sectors measures between 32%
and 70% while in terms of volatility, the total connectedness index ranges between 32% and 65%. Second, notable market crises — like
commodity price shocks, the European debt crisis, Brexit, the trade tension between China and the US, and the COVID-19 health crisis —
consistently impact the connectedness between SSA equities and global commodities by amplifying the connectedness level. Third,
SSA equities offer heterogeneous responses to market shocks and as a result, Cote D'Ivoire, Ghana, Kenya, Mauritius, Nigeria, and
Zambia are safe-havens and hedges during normal and stressed conditions, respectively. Lastly, the economic news sentiment index is a
net transmitter of spillover during systemic crisis periods such as GFC and the COVID-19 pandemic.

We organize the rest of the study as follows. Section 2 describes the data after which it outlines the estimation procedure. We
discuss our findings in Section 3 and conclude in Section 4.

2. Data metrics and methodology
2.1. Data metrics and statistical properties

We retrieve daily data for all variables from Bloomberg covering the period from 2nd December 2010 to 22nd July 2022, denoting a
little more than the second decade of the 21st Century. We employ stock market data (returns and 10-day historical volatility) on ten
SSA countries (namely, Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa, Zambia, and Zimbabwe).
All stock data were close prices — measured in US$ — of the respective stock markets. The choice of SSA stock markets was based on the
markets with the longest available data. The sampled stock markets are also the largest in SSA and their capitalization and trading
volume make them representative of the sub-region. In addition to the SSA equities were data on seven commodity sectors (agriculture,
energy, grains, industrial metals, livestock, precious metals, and softs). The selected commodity sectors represent the S&P GSCI
sectoral commodity indices, which are one of the commonly used benchmarks for commodities in extant literature (Spierdijk and
Umar, 2012, 2014; Umar et al., 2023). All commodities were expressed in US$ per their respective units of measurement. These
commodities were selected because they are the commodity sectors that African countries mostly contribute to their production or
exportation (Bossman and Agyei, 2022a, 2022b) and have a pivotal contribution to economic development. To avoid the problems
associated with asynchronous trading, close prices were used for the available dates that are common to stock all markets and sampled
commodity sectors. The economic news sentiment index constructs sentiment scores from economics-related news articles from 24
major U.S. newspapers compiled by the news aggregator service Factiva.'

We present the descriptive statistics of the returns and 10-day volatility series in Table 1 under Panels A and B, respectively while
the unconditional correlation matrix between the variables is presented under Panel C. Trajectories of the returns series are displayed
in Fig. 1.

From Table 1-Panel A, all returns series show a positive mean over the sample period except for Ghana, Nigeria, and softs. Most

1 Buckman et al. (2020) and Shapiro et al. (2017).



Table 1

Summary statistics and correlation matrix.

Panel A: Summary statistics for returns

Agriculture Botswana Cote Energy Ghana  Grains  Industrial Kenya Livestock Mauritius Namibia Nigeria Precious Sentiment Softs South Zambia  Zimbabwe
D'Ivoire Metals Metals Africa

Mean 0.0000 0.0000 0.0004 0.0001 —0.0001 0.0000 0.0000 0.0002 0.0001 0.0000 0.0003 —0.0001 0.0001 —0.0192 —-0.0001 0.0001 0.0001 0.0002
Median 0.0000 0.0000 0.0003  0.0005 0.0000 0.0000 0.0000 0.0002  0.0000  0.0000 0.0005 0.0000  0.0000  0.0071 0.0000 0.0006 —0.0003 0.0000
Maximum 0.0503 0.0382 0.0889  0.1739  0.0587 0.0643  0.0554 0.0413  0.0530  0.1314 0.1500 0.0874  0.0572  0.3363 0.0440  0.0815 0.1298 0.1839
Minimum —0.0558 —0.0638 —0.0836 —0.3018 —0.0544 —-0.0630 —0.0609 —0.0659 -0.0623 —-0.1530 —-0.3097 -0.2896 -0.1011 -0.6694 —0.0528 —-0.1227 —-0.1482 -2.7449
Std. Dev. 0.0114 0.0065 0.0103  0.0215 0.0094 0.0135 0.0112 0.0088  0.0101 0.0108 0.0129 0.0143  0.0108  0.1774 0.0114 0.0171  0.0139  0.0603
Skewness —0.0214 —0.4741 0.4046  —1.2609 —0.0249 0.0363 —0.0591 —0.7125 —0.2781 -1.4045 —4.0071 —3.2017 -0.7447 -0.9843 —0.0560 —0.5102 0.3173 —32.1134
Kurtosis 5.1368 8.9342 9.2171 27.4815 8.2099 5.3624  4.8076 9.3151 5.6052 44.5477 121.1048 64.7894 9.8266 4.6070 3.9365 7.0233 17.3259 1426.0520
Observations 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038 3038
Panel B: Summary statistics for volatility
Mean 0.1648 0.0001 0.0004 0.2752  0.0000 0.1962  0.1647 0.0002 0.1436  0.0001 0.0003 0.0000 0.1545  —0.0192 0.1686 0.0001  0.0001  0.0001
Median 0.1511 0.0000 0.0003 0.2284  0.0000 0.1805 0.1549 0.0002 0.1339 0.0000 0.0005 0.0000 0.1377 0.0071 0.1624  0.0006 —0.0003 0.0000
Maximum 0.4925 0.1138 0.1199  2.1408 0.2097 0.5949  0.5925 0.0836  0.6408  0.1397 0.1714 0.1238  0.6066  0.3363 0.4389  0.2244 0.1812  0.1839
Minimum 0.0394 —0.0638 —0.0836 0.0516 —0.0544 0.0408 0.0275 —0.0659 0.0383  —0.1530 —0.3097 —0.2896 0.0395 —0.6694 0.0430 —0.1227 —0.1482 —2.7449
Std. Dev. 0.0696 0.0068 0.0106 0.1981 0.0102 0.0826  0.0646 0.0090 0.0652 0.0111 0.0133 0.0145 0.0748 0.1774 0.0591 0.0176 0.0142 0.0604
Skewness 1.1936 1.0953 0.8463 3.7516 2.8636 1.1933  1.3578 —0.4255 2.8715 —0.6515 —2.9914 -2.8891 2.0656 —0.9853 1.0596 0.2021  0.9583  —32.1135
Kurtosis 4.9061 32.7050 13.8544 24.8973 65.9805 4.8200 7.1400 11.2763 18.9659 48.3054 117.3637 63.5056 9.8106  4.6095 4.9533  15.0169 24.1494 1425.9080
Panel C: Correlation matrix

Agriculture Botswana Cote Energy Ghana  Grains  Industrial Kenya Livestock Mauritius Namibia Nigeria Precious Sentiment Softs South Zambia  Zimbabwe

D'Ivoire Metals Metals Africa
Agriculture 1.0 0.1 0.1 0.3 0.0 1.0 0.3 0.0 0.1 0.0 0.1 0.0 0.2 0.0 0.5 0.2 0.0 0.01
Botswana 1.0 0.2 0.2 0.0 0.1 0.3 0.0 0.0 0.2 0.6 0.0 0.3 0.0 0.2 0.6 0.1 0.00
Cote D'Ivoire 1.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.2 0.0 0.2 0.0 0.1 0.2 0.0 0.02
Energy 1.0 0.0 0.2 0.3 0.1 0.1 0.1 0.2 0.1 0.2 0.0 0.3 0.3 0.0 0.06
Ghana 1.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.00
Grains 1.0 0.2 0.0 0.1 0.0 0.1 0.0 0.2 0.0 0.3 0.1 0.0 0.01
Industrial 1.0 0.0 0.1 0.1 0.2 0.0 0.3 0.0 0.3 0.4 0.0 0.01
Metals
Kenya 1.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.1 0.0 —-0.01
Livestock 1.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.01
Mauritius 1.0 0.2 0.1 0.0 0.0 0.1 0.2 0.0 0.02
Namibia 1.0 0.0 0.2 0.0 0.2 0.6 0.0 —-0.01
Nigeria 1.0 0.0 0.0 0.0 0.1 0.0 0.01
Precious 1.0 0.0 0.2 0.2 0.0 0.03
Metals

Sentiment 1.0 0.0 0.0 0.0 0.02
Softs 1.0 0.3 0.0 0.00
South Africa 1.0 0.0 0.00
Zambia 1.0 0.02
Zimbabwe 1

Notes: This table shows the summary statistics and correlation matrix of returns and 10-day historical volatility of commodity sectors (agriculture, energy, grains, industrial metals, livestock, precious
metals, and softs), SSA stocks (Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa, Zambia, and Zimbabwe), and the news-based economic sentiment (sentiment). Panels A
and B show the statistical properties and distribution of the data in terms of returns and volatility, respectively. Panel C shows the unconditional correlation matrix. The sample period spans from 2nd

December 2010 to 22nd July 2022.
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Fig. 1. Time series plots of returns on commodities and stocks from sub-Saharan Africa and news-based economic sentiment.
Notes: This figure shows plots of returns of commodity sectors (agriculture, energy, grains, industrial metals, livestock, precious metals, and softs), SSA stocks (Botswana, Cote D'Ivoire, Ghana, Kenya,
Mauritius, Namibia, Nigeria, South Africa, Zambia, and Zimbabwe), and the news-based economic sentiment (sentiment). The sample period spans from 2nd December 2010 to 22nd July 2022.
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series have negative skewness statistics, implying that negative returns dominated the sample period. This is not surprising given that
the sample period is full of notable events that occasioned historical financial market meltdowns. All returns series show a leptokurtic
behavior, as indicated by the kurtosis statistics. From Table 1-Panel B, the mean volatility shows that commodity sectors are highly
volatile. The correlation matrix (Table 1-Panel C) shows a mix of negative and positive mild correlations between the sampled
commodity sectors and SSA equities. The trajectories of returns over the sample period are representative of several volatility clusters
and make it necessary to ascertain the static and dynamic connectedness between the variables.

2.2. Methodology: the TVP-VAR connectedness model

This estimation technique was purposely for the second research objective, which investigated the dynamic return spillover
connectedness of various assets and financial markets. (Antonakakis et al., 2020) proposed a TVP-VAR model that extends the
connectedness approach of (Diebold and Yilmaz, 2014) by allowing the variance-covariance matrix to vary via a Kalman filter esti-
mation with forgetting factors in the view of (Koop and Korobilis, 2014).

The TVP — VAR(p) model is introduced as follows:

Y =Bz +eg Szl Q  ~ N(07 Zz) (€D)]
vec(B;) = vec(Bi_1) +¢&, & | Q1 ~ N(0,E) (2)
with
YVi-1 By,
_ g B
2 = yr: 2 B, — :21
Yip Bpl

where Q, ; expressed all available information until t — 1, y; and 2, correspond tom x 1 and mp x 1 vectors, respectively. B; and B;; are
m x mpand mp x 1 dimensional matrices, respectively. ¢; isanm x 1 vector, and &, ism?p x 1 dimensional vector, with %, and Z; being
m x m and m?p x m?p dimensional matrices, respectively. vec(B,) is the vectorization of B, and is an m?p x 1 dimensional vector.

A transformation of the TVP-VAR is made to its vector moving average (VMA) form based on the “Wold” representation theorem. In
doing so, the generalized impulse response functions (GIRF) and generalized forecast error variance decompositions (GFEVD) are
estimated. Resultantly, the retrieval of the VMA representation y; takes its depicted form as > °(Ajiu,_;, where Aj; is m x m dimen-
sional matrix.

The GIRF(¥;(H) ) represents the responses of all variables j, following a shock in i computed with an H — step ahead forecast.
GIRF(¥j¢(H) ) has the following form:

GIRF(H,0;,,9, 1) = E(y, + Hle; = 0,,Q,1) — E(y)| Q1) C)
Ay 2e; ©;
W, (H) =~ T 5 = /3 @
2'jjJ E/‘/‘-r
Y. (H) = Z;jf,fl/zAH.rzrejy 5

where ej is an m x 1 selection vector which takes 1 with the selection of jth element, and 0 otherwise. Thence, the GFEVD (&Jij‘t (H) ) is

computed based on Cf)ij‘t(H), which has the following representation:
H-1
¥
By (H) = 57— ®)

X

j=1 t=

M=

with 37, @ (H) = 1, and Y75_, @y (H) = m.
Hinged on the above data, the total connectedness index (TCI) takes the expression:

. ; ‘(I)ij.t (H) . ; .(‘Iv)lj.! (H)
C(H) =" *100 = = "’¢fm #100. )
>

Total directional connectedness (TDC) to others, i.e., i transmits its shock to all other variables j is introduced as:
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;]Z D, (H)
Cu(H) = —_*100. ®)
> P (H)
j=1
TDC from others, i.e., i receives from all other variables j takes the specification:
3 @y(H)
Croju(H) =7 *100. ©
Zl Dy, (H)
=
Net total directional connectedness is defined as:
Ci/(H) = Cisjy(H) — Cijy(H). (10)
3. Results

The main results from our empirical analysis are presented in this section. We analyze the returns and volatility connectedness in
static and dynamic frameworks. Under the static analysis, we present a spillover matrix that captures the overall index within the
system of intended variables. This is supplemented by network analysis of the twosome-wise connectedness between the sampled SSA
equities, news-based economic sentiment, and global commodity sectors. The dynamic connectedness is analyzed by expressing the
total connectedness index as a function of time. Under this, we analyze the time-varying total, directional, and net spillover
connectedness between SSA equities, news-based economic sentiment, and global commodity sectors.

3.1. Analysis of static connectedness

The overall connectedness matrix between the variables in the system comprising the sampled SSA equities (Botswana, Cote
D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa, Zambia, and Zimbabwe), the news-based economic sentiment and
global commodity sectors (agriculture, energy, grains, industrial metals, livestock, precious metals, and softs) are presented in Table 2
under panels A and B for returns and volatility, respectively.

The total connectedness index (TCI), in the right bottom corner of Table 2-Panel A, expresses the overall level of returns
connectedness of the system. The TCI between the sampled SSA equities, news-based economic sentiment, and global commodity
sectors is 44.28%, suggesting that the combined dynamics of the system variables may explain approximately 44% of the returns
variations in any of the variables from the system. We turn to the penultimate row “TO others” to gain more insights into each var-
iable's contribution to the overall system connectedness in terms of returns. Among the SSA equities, South Africa (79.49%), Namibia
(75.11%), and Botswana (66.92%) transmit returns spillovers in larger magnitudes to the system while among the commodity sectors,
agriculture (83.37%) and grains (66.74%), are the largest transmitters of returns spillovers TO the system. The news-based economic
sentiment transmits a 23.63% spillover TO the system of returns of commodities and SSA equities. The last column “FROM” contains
the returns spillovers received by each variable from the system. Again, we can see that from the SSA equities, South Africa (62.95%),
Namibia (61.33%), and Botswana (59.92%) receive returns spillovers in larger magnitudes from the system while among the com-
modity sectors, agriculture (64.33%), grains (51.43%), and industrial (50.29%) are the largest recipients of returns spillovers FROM
the system. The corresponding value for the news-based economic sentiment is 33.70%.

While the “TO” and “FROM” analysis emphasizes the contribution of each variable to the system, it does not show which variables
are net spillover transmitters or recipients. Therefore, we turn to the last row (“NET”) of Table 2-Panel A, where the net spillover
position for each variable is shown. A positive (negative) value indicates a net transmitter (receiver) of returns spillovers. South Africa,
Namibia, Zimbabwe, and Botswana are the net transmitters among the SSA equities, rendering Ghana, Cote D'Ivoire, Kenya, Nigeria,
Zambia, and Mauritius net recipients of returns spillovers. The news-based economic sentiment is a net recipient of spillover. Among
the commodity sectors, agriculture, grains, industrial metals, and energy are net transmitters whereas softs, precious metals, and
livestock are the net recipients of returns spillovers.

We repeat the above analysis for volatility spillovers in Table 2-Panel B. While the observations concerning the volatility spillovers
are generally similar to those on the returns spillovers, they differ in magnitudes. The TCL in the right bottom corner of Table 2-Panel
B, expresses the overall level of volatility connectedness of the system. The TCI between the sampled SSA equities, news-based eco-
nomic sentiment, and global commodity sectors is 42.12%, suggesting that the combined dynamics of the system variables may explain
approximately 42% of the volatility variations in any of the variables from the system. Turning to the penultimate row “TO others”, we
gain more insights into each variable's contribution to the overall system connectedness in terms of volatility. Among the SSA equities,
Namibia (70.06%), South Africa (69.02%), and Botswana (63.2%) transmit volatility spillovers in larger magnitudes to the system
while among the commodity sectors, agriculture (74.72%) and grains (68.21%), are the largest transmitters of volatility spillovers TO
the system. Lastly, news-based economic sentiment transmits a spillover of 27.1% to the system of volatilities. The last column “FROM”
contains the volatility spillovers received by each variable from the system. Again, we can see that from the SSA equities, Namibia
(58.15%), South Africa (57.61%), and Botswana (56.93%) receive volatility spillovers in larger magnitudes from the system while
among the commodity sectors, agriculture (59.72%) and grains (59.23%), are the largest recipients of volatility spillovers FROM the



Table 2
Static connectedness.

Ghana Cote Kenya Namibia Nigeria South Zambia Zimbabwe Mauritius Botswana Agriculture Energy Industrial Precious Livestock Softs  Grains FROM
D'Ivoire Africa Metals Metals Sentiment

Panel A: returns

Ghana 69.65 2.03 1.78 1.52 1.38 1.74 1.97 1.99 1.55 1.77 1.73 1.79 2.35 1.34 1.89 1.8 1.73 198 30.35
Cote D'Ivoire  1.88  61.6 1.78 3.84 1.55 3.59 1.37 1.65 1.63 4.54 1.73 2.14 2.99 3.46 1.27 1.95 171 1.32 38.4
Kenya 1.72 1.84 68.25 1.94 3.86 1.98 1.58 1.54 2.48 1.67 1.74 1.7 1.66 1.52 1.79 1.67 175 1.3 31.75
Namibia 0.76  2.56 1.08 38.67 0.85 18.25 0.87 0.68 3.04 15.96 1.88 2.46 3.46 3.38 1 261 141 1.09 61.33
Nigeria 1.33  1.67 266 1.79 68.96 2.31 1.15 1.83 2.05 1.49 1.54 2.52 1.79 1.58 1.75 1.75 1.6 2.23 31.04
South Africa 0.99  2.17 1 17.92 1 37.05 0.88 0.8 2.93 12.69 2.08 4.02 6.06 3.5 1.29 314 15 0.98 62.95
Zambia 223 135 1.63 197 1.36 1.99 70.17  1.63 1.57 2.16 1.83 1.34 1.97 1.66 1.99 1.61 1.87 1.68 29.83
Zimbabwe 2.25 1.52 1.41 1.25 1.81 1.52 1.24 73.76 1.68 1.37 1.57 1.56 1.39 1.46 1.6 155 1.7 1.34 26.24
Mauritius 1.39  2.03 2.01 5.09 2.08 4.93 1.36 1.5 59.52 4.43 2.29 2.26 1.98 1.73 1.64 2.08 218 1.49 40.48
Botswana 1.11 3.2 1.05 17.48 0.88 13.96 1.06 0.91 2.76 40.08 1.68 2.23 3.37 4.35 1.27 2.19 1.3 1.13 59.92
Agriculture  0.85  0.99 0.89 1.82 0.82 1.91 0.68 0.64 1.24 1.42 35.67 2.96 2.44 1.78 1.24 10.7 3293 1.02 64.33
Energy 1.18 1.83 1.06 3.18 1.48 5.06 1 1.23 1.78 2.51 4.08 54.29 6.58 3.54 1.79 4.9 314 1.35 45.71
Industrial 1.58 2.2 1.18 4.18 1.14 7.52 1.3 1.13 1.62 3.7 3.17 6.37 49.71 5.47 1.66 4.21 2.4 1.47 50.29
Metals
Precious 1.16  2.82 1.22  4.65 1.26 4.85 1.36 1.12 1.71 5.37 2.65 3.63 6.02 54.05 1.75 2.82 224 1.32 45.95
Metals
Livestock 1.86 1.42 1.65 1.96 1.5 2.07 1.81 1.65 1.76 2.05 2.44 2.29 2.36 2.13 66.78 2.47 2.25 1.55 33.22
Softs 096 1.57 119 3.22 1.19 3.78 1.07 0.99 1.4 2.48 14.03 4.42 4.34 2.5 1.67 48.57 5.15 1.47 51.43
Grains 097 1 093 1.47 0.92 1.49 0.73 0.78 1.26 1.17 36.74 2.51 1.95 1.62 1.2 4.5 39.85 0.9 60.15
Sentiment 1.68 1.54 1.84 1.82 1.97 2.51 1.32 1.72 2.02 2.12 2.2 2.41 2.45 2.02 1.92 2.28 1.86 66.3 33.7
TO others 239 31.73 24.34 75.11 25.05  79.49 20.76  21.77 32.49 66.92 83.37 46.61 53.15 43.05 26.73 52.23 66.74 23.63 797.06
NET —6.45 —6.66 -7.41 13.78 -5.99 16.54 -9.07 —4.47 -7.99 7 19.04 0.9 2.86 -2.9 —6.49 0.8 6.59  —10.07 TCI =
44.28
Panel B: volatility
Ghana 69.41 1.87 1.69 1.37 1.3 1.82 1.72 2 1.29 1.6 1.71 2.22 2.26 2 1.74 1.79 1.6 2.6 30.59
Cote D'Ivoire  1.84  64.11 1.63  4.27 1.31 3.82 1.33 1.47 1.69 4.74 1.61 1.89 1.67 1.8 1.75 2.1 156 1.42 35.89
Kenya 1.66 1.7 67.23 1.91 3.35 2.22 1.59 1.51 2.53 1.88 1.63 1.9 2.29 2.1 1.61 1.58 1.69 1.63 32.77
Namibia 0.84 296 1.16 41.85 0.96 20.19 1.15 0.83 3.3 17.97 1.01 1.11 1.09 1.14 1.3 1.15 096 1.02 58.15
Nigeria 1.3 1.51 272 1.88 69.7 2.55 1.29 1.72 2.07 1.4 1.85 1.67 211 1.82 1.49 1.31 1.7 1.9 30.3
South Africa 1.14 2.71 1.13 20.77 1.2 42.39 1.25 0.98 3.3 15.16 1.21 1.36 1.16 1.59 1.27 1.14 1.09 1.16 57.61
Zambia 2 1.37 1.63 2.08 1.39 2.07 71.18 1.64 1.64 2.33 1.37 1.47 1.44 2.35 1.74 1.49 132 148 28.82
Zimbabwe 1.97 1.48 1.3 1.22 1.63 1.68 1.29 73.14 1.67 1.36 1.8 1.78 1.77 1.86 1.61 1.5 1.73  1.21 26.86
Mauritius 1.26  1.87 2.07 5.16 2.16 5.02 1.49 1.41 61.99 4.45 1.66 1.78 1.38 1.59 1.58 1.7 1.76  1.65 38.01
Botswana 111 3.36 113  19.42 0.82 15.69 1.38 1.01 2.98 43.07 1.07 1.33 1.11 1.47 1.53 1.16 1.03 1.33 56.93
Agriculture  0.93  0.82 1.15 0.98 1.25 1.12 0.72 1.13 0.93 0.95 40.28 2.02 1.66 2.14 1.75 6.05 35.01 1.08 59.72
Energy 196 1.5 157 135 1.5 1.59 1 1.54 1.79 1.46 3.27 60.85 4.97 4.22 2.98 3.86 28 1.79 39.15
Industrial 2.02 141 1.78 1.29 1.98 1.35 1.36 1.57 1.34 1.26 4.41 4.5 56.82 5.98 2.24 4.5 4.27  1.92 43.18
Metals
Precious 1.56 1.61 1.66 1.87 1.97 2.44 1.79 1.54 1.74 2.02 2.82 4 4.67 60.26 2.74 239 284 208 39.74
Metals
Livestock 1.52 1.56 1.64 211 1.66 2.02 1.4 1.74 1.67 1.87 2.58 5.42 3.13 3.04 59.42 444 263 217 40.58
Softs 1.51 1.56 1.54 1.53 1.44 1.77 1.1 1.47 1.79 1.64 6.95 5.2 3.96 3.85 2.77 56.65 3.77 1.49 43.35
Grains 0.88 0.81 1.23 1 1.19 1.08 0.74 1.12 1.03 1.05 37.3 1.9 1.52 2.05 1.74 3.42 40.77 1.17 59.23
Sentiment 1.77 15 1.76  1.87 1.9 2.59 1.48 1.48 1.92 2.05 2.45 2.93 3.03 2.6 2.77 297 246 6247 37.53
TO others 25.27 29.62 26.79 70.06 27.03  69.02 22.08 24.17 32.67 63.2 74.72 42.47 39.25 41.61 32.6 42,53 68.21 27.1 758.4
NET —-5.32 -6.27 —5.98 11.92 -3.27 1141 —-6.75 —2.69 -5.33 6.27 15 3.31 —-3.93 1.86 —7.98 —0.82 8.98 —10.44 TCI =
42.12

Notes: This table shows the static connectedness matrix between returns and 10-day historical volatility of commodity sectors (agriculture, energy, grains, industrial metals, livestock, precious metals, and
softs), SSA stocks (Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa, Zambia, and Zimbabwe), and the news-based economic sentiment (sentiment). Panels A and B show
the static spillover connectedness matrix in terms of returns and volatility, respectively. The sample period spans from 2nd December 2010 to 22nd July 2022.
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system. The news-based sentiment index receives a spillover of 37.53% from the system of the volatility of commodities and SSA
equities.

We turn to the last row (“NET”) of Table 2-Panel B where the net spillover position for each variable is shown. While all SSA equities
and the news-based economic sentiment retain their position as either net transmitters or recipients of volatility spillovers as in the
case of returns spillovers, the net volatility spillover position of commodity sectors differs from that of returns. Thus, in terms of
volatility spillovers, in addition to agriculture and grains, precious metals and grains are net transmitters of volatility spillovers while
in addition to livestock, energy and industrial metals are net recipients of volatility spillovers.

To proceed, we turn to the pairwise spillovers between the SSA equities, news-based economic sentiment, and global commodity
sectors. We use network analysis to carefully evaluate the pairwise connectedness of net transmitters and receivers of returns and
volatility spillovers in the system. This network analysis enables us to identify the net transmitters and net receivers of returns and
volatility spillovers on a pairwise basis. Fig. 2 shows the SSA equities' net pairwise connectedness with news-based economic sentiment
and global commodity sectors. For any given pair, the arrow's source (edge) denotes the spillover transmitter (recipient). Fig. 2-Panel A
shows the network plot in terms of returns spillovers while Fig. 2-Panel B is for volatility spillovers.

Several observations could be made from the network plots. First, South Africa and agriculture are the largest net transmitters of
spillovers in terms of returns and volatility, respectively. Second, Mauritius (among SSA equities), economic news-based sentiment,
and livestock (among commodities) are the largest net recipients of returns and volatility spillovers, respectively. In all, it is worth
noting that the findings reported from the spillover matrix for returns and volatility are confirmed by the network plots.

We document important findings from the static spillover analysis. First, from the static domain, we observe that the returns and
volatility spillover dynamics for SSA equities are more comparable than for commodity sectors as well as that of news-based economic
sentiment. This observation highlights the predictability of equities from emerging markets (Agyei et al., 2022¢; Buchanan et al., 2011;
Mensi et al., 2017). Second, returns and volatility spillovers are mainly internal to the respective markets. For instance, approximately
95% of the total spillovers attributable to equities from Zimbabwe are a result of internal market shocks. Among several other SSA
equities, a substantial proportion (mostly greater than 80%) of the overall spillovers are contributed internally. While this calls for the
attention of regulators, it confirms the partial dissociation of SSA markets from the global economy (Anyikwa and Le Roux, 2020). The
high internal market shocks confirm the results reported by (Bossman and Agyei, 2022a) that returns from African equities are highly
uncertain given the history of returns from other African equities and commodity sectors based on effective transfer entropies. The
results also corroborate those of (Bossman et al., 2022¢) and (Mensi et al., 2021) who report high idiosyncratic spillovers between
equities markets from different regions. In terms of commodity sectors, we also observe moderate-to-high idiosyncratic spillovers,
indicating a considerable level of uncertainties even when combined with some equities. This is consistent with the observation of
(Agyei et al., 2022b) that based on the common information shared by commodities markets, market returns are highly uncertain given
the history of shocks in one market. The importance of news-based economic sentiment underscores the findings of various studies that
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Fig. 2. Network plots of the static connectedness between returns and volatility of commodity sectors and stocks from sub-Saharan Africa amid
news-based economic sentiment.

Notes: This figure shows network plots of returns (Panel A) and volatility (Panel B) connectedness between commodity sectors (agriculture, energy,
grains, industrial metals, livestock, precious metals, and softs), SSA stocks (Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria,
South Africa, Zambia, and Zimbabwe), and the news-based economic sentiment (sentiment). The sample period spans from 2nd December 2010 to
22nd July 2022.
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have underscored the importance of investor sentiment for equities and commodities (Bossman et al., 2022d; Esparcia et al., 2022;
Umar et al., 2021a; Umar et al., 2021b; Umar et al., 2021d).

The above discussion highlights the possibility of some hidden dynamics when the connectedness of the system is observed from an
aggregate level only. The reason for the potential hidden dynamics is because the key events that accompany the evolvement of
markets differ across time and these events have unique characteristics, causing varying impacts on financial markets across time.
Hence, the need for a dynamics assessment is emphasized. We achieve this in the next subsection.

3.2. Analysis of dynamic connectedness

In this sub-section, the system's overall connectedness is modeled in a time-varying framework to express the connectedness
measures across time. The time-varying TCI between SSA equities, news-based economic sentiment, and global commodity sectors is
shown in Fig. 3. Panels A and B express the system's total connectedness as a function of time in terms of returns and volatility,
respectively. From Fig. 3, both the returns and volatility spillovers vary in magnitudes across time, albeit with lower magnitudes in
terms of volatility spillovers. For instance, in terms of returns spillovers, the TCI ranges between 32% and 70% while in terms of
volatility, the TCI ranges between 32% and 65%. In both cases, the time-varying spillovers show spontaneous hikes that mainly
coincide with some market events. The rocketed TCI in late 2010 has two attributions. First, we attribute this hike to the pronounced
dependency of emerging markets on prime commodities for export and revenue generation in the period 2001-2010, leading to the
quadrupling of gold prices and persistent increases in the prices for crude oil and gold (Narayan et al., 2013). Second, the hike could
result from a delayed impact of the 2008/09 GFC. The intense impacts of these market events cause investors to behave in a similar
fashion that corroborates herd behavior. This observation is consistent with (Demirer et al., 2015) conclusion that huge price
movements in commodity sectors such as metals and energy significantly induce herd behavior in other sectors.

Other hikes in spillover connectedness are spotted in 2011/2012, 2016, 2018/19, 2020, and 2022, which we attribute to the
European debt crisis, the Brexit dialogues, the trade tension between China and the US, the COVID-19 health crisis, and the military
actions between Russia and Ukraine, respectively. Each of these market events had its distinct repercussions, influencing market
participants to undertake actions to rebalance portfolios. In crisis periods, similarities in investor behavior — such as the rush for safe
assets for diversification — across different markets and regions result in high cross-asset and cross-market connectedness (Agyei et al.,
2022a). Hence, the rocketed connectedness index in the aforementioned event periods is not counterintuitive.

There are important observations from the time-varying TCI that need to be highlighted. First, in terms of returns spillovers, among
the spotted hikes, the highest was recorded in early 2020, corroborating the financial market turbulence aroused by the COVID-19
health crisis and the adverse investor sentiment. This results from the policies that were rolled out at the apogee of the pandemic
to curtail its spread and limit the consequence on major economic sectors and adverse investor sentiment spillover (Agyei et al., 2021;
Umar and Gubareva, 2021b). The measures to curtail the effects of the pandemic caused share prices to plummet and had implications
on financial markets globally (Arif et al., 2022; Bossman and Agyei, 2022a; Bossman et al., 2022b,e; Mensi et al., 2022; Naeem et al.,
2022).

Second, in terms of volatility spillovers, the highest peaked connectedness is found in late 2010 corresponding to the persistent
increases in the prices for crude oil and gold, as earlier mentioned. Again, this highlights the conclusion that intense volatility in
commodity prices for energy (e.g., crude oil) and metal (e.g., gold) sectors causes huge spillovers in other sectors (Narayan et al.,
2013). These observations are consistent with the strand of literature that document that during turbulent periods, shocks from leading
commodities to other commodity sectors impact the price- and returns-generating dynamics in commodities markets along with an

Total Connectedness Total Connectedness
80 68
64
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60 56

1 12 13 14 15 16 17 18 19 20 21 22 1 12 13 14 15 16 17 18 19 20 21 22
A: returns B: volatility

Fig. 3. Total time-varying connectedness between returns and volatility of commodity sectors and stocks from sub-Saharan Africa amid news-based
economic sentiment.

Notes: This figure shows the plots of the time-varying returns (Panel A) and volatility (Panel B) connectedness between commodity sectors (agri-
culture, energy, grains, industrial metals, livestock, precious metals, and softs), SSA stocks (Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius,
Namibia, Nigeria, South Africa, Zambia, and Zimbabwe), and the news-based economic sentiment (sentiment). The sample period spans from 2nd
December 2010 to 22nd July 2022.
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adverse effect on investor sentiment (Umar et al., 2019; Umar et al., 2022b; Umar et al., 2021¢c; Umar et al., 2021e; Zaremba et al.,
2021a).

Third, while the connectedness index was getting restored to average levels after the apogee of COVID-19, the commencement of
the military actions between Russia and Ukraine in late February 2022, which has aroused geopolitical tensions, has amplified further
the connectedness index, although not to the level triggered by the COVID-19 pandemic. Our findings are consistent with the con-
clusions of (Bedowska-Sojka et al., 2022; Boungou and Yatié, 2022), (Umar et al., 2022a; Umar et al., 2022c) that the Russian-
Ukrainian military conflict has affected cross-asset/market linkages” as well as the significant impact of investor sentiment during
such periods of heightened uncertainty.

To supplement the time-varying analysis, we need to understand the risk-reduction attributes of each variable in the system. This is
necessary to inform portfolio management decisions in different market conditions. To achieve this, we present the net spillover
position of each variable in Fig. 4 under panels A and B for returns and volatility spillovers, respectively. The following observations
are made from the net dynamic connectedness between SSA equities, news-based economic sentiment, and global commodity sectors.
First, among the SSA equities, Cote D'Ivoire, Ghana, Kenya, Mauritius, Nigeria, and Zambia are net receivers of returns and volatility
spillovers across most of the sample period while Botswana, Namibia, South Africa, and Zimbabwe are net transmitters. Second, among
the commodity sectors, Agriculture, grains, industrial metals, and energy are net transmitters of returns and volatility spillovers across
most of the sample period while livestock, precious metals, and softs are mainly net recipients. Interestingly, we notice that for both the
return and volatility systems, news-based economic sentiment emerges as a transmitter of spillover during the two main global crises
marked by the GFC and the COVID-19 period. These results are consistent with existing literature on the critical role of investor
sentiment in the propagation of spillover across various markets during such global crisis periods.

Third, it is important to note that while the net position of SSA equities and news-based economic sentiment is much more
consistent for either returns or volatility spillovers, the net position of commodity sectors is less consistent. For instance, while energy
and industrial metals are mostly transmitters of returns spillovers, they are mainly recipients of volatility spillovers. Again, these
results highlight the predictability of equities from emerging markets (Buchanan et al., 2011; Mensi et al., 2017). As mentioned above,
the news-based economic sentiment becomes a prominent source of spillover during the GFC and the coronavirus pandemic-induced
crisis. Fourth, the changing roles of commodity sectors and the mix of net transmitters and recipients of returns and volatility spillovers
among SSA equities signal the usability of SSA equities for diversification. The net recipient role of equities from Cote D'Ivoire, Ghana,
Kenya, Mauritius, Nigeria, and Zambia makes them safe-havens and hedges during normal and stressed conditions, respectively (Baur
and Lucey, 2010). Similarly, among the commodity sectors, livestock, precious metals, and softs are safe-havens and hedges based on
prevailing market conditions. This calls for further investigations of the conditional interdependence between various commodity
sectors and African equities. Similarly, we notice that during extreme market conditions, news-based investor sentiment is an
important parameter to gauge the dynamics of interlinkages across various asset and financial markets.

4. Conclusions

This study examines the static and dynamic connectedness between SSA equities, news-based economic sentiment, and global
commodity sectors. The study aims to empirically respond to questioning themes such as: (i) the degree of connectedness between SSA
equities, news-based economic sentiment, and global commodities and how the connectedness evolves across different market events
and periods; (ii) whether market crises affect the spillover patterns between SSA equities, new based economic sentiment, and global
commodities; (iii) whether SSA equities respond equally to shocks; and (iv) whether there are safe-haven and hedge equities from SSA.
Accordingly, the SSA stock markets (Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa, Zambia, and
Zimbabwe) with available data over the period 2nd December 2010 to 22nd July 2022 are sampled together with seven commodity
sectors (agriculture, energy, grains, industrial metals, livestock, precious metals, and softs) that are pivotal to SSA economies in terms
of production, export, and income generation. The economic news sentiment index constructs sentiment scores from economics-
related news articles from 24 major U.S. newspapers compiled by the news aggregator service Factiva. The TVP-VAR total spillover
connectedness matrix and the rolling connectedness index are used to examine the static and dynamic connectedness between the
sampled SSA equities, news-based economic sentiment, and commodity sectors.

The static analysis reveals moderate but significant spillover connectedness between SSA equities, news-based economic sentiment,
and global commodities. The results divulge that the main transmitters of system spillovers among SSA equities markets are South
Africa, Namibia, and Botswana, while among commodities, agriculture, and grains. The main net recipients of system spillovers are
Mauritian equities and livestock along with the news-based economic sentiment. In response to the main questioning themes, our
dynamic analysis reveals the following: (i) the connectedness between SSA equities, news-based economic sentiment, and global
commodity sectors is time-varying such that, for returns, the connectedness between SSA equities, news-based economic sentiment,
and global commodity sectors measure between 32% and 70% while in terms of volatility, the total connectedness index ranges be-
tween 32% and 65%; (ii) notable market crises — e.g., commodity price shocks, the European debt crisis, Brexit, the trade tension
between China and the US, the COVID-19 health crisis — in the second decade of the 21st Century consistently impact the connect-
edness between SSA equities, news-based economic sentiment, and global commodities by amplifying the connectedness level; (iii)
SSA equities offer heterogeneous responses to market shocks, whereas, the news-based economic sentiment is a net transmitter of

2 See also, Adekoya et al. (2023), Agyei (2023), Bossman and Gubareva (2023), Bossman et al. (2023a, 2023b), and Khalfaoui et al. (2022).
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Fig. 4. Net time-varying connectedness between returns and volatility of commodities and stocks from sub-Saharan Africa amid news-based economic sentiment.

Notes: This figure shows the plots of net time-varying returns (Panel A) and volatility (Panel B) connectedness between commodity sectors (agriculture, energy, grains, industrial metals, livestock,
precious metals, and softs), SSA stocks (Botswana, Cote D'Ivoire, Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa, Zambia, and Zimbabwe), and the news-based economic sentiment (sentiment).
The sample period spans from 2nd December 2010 to 22nd July 2022.
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spillover during GFC and COVID-19 pandemic-induced crisis; and (iv) equities from Cote D'Ivoire, Ghana, Kenya, Mauritius, Nigeria,
and Zambia potentially serve as safe-havens and hedges during stressed and normal conditions, respectively.

Our findings have several implications for portfolio and policy management. First, from the dynamic analysis, we observe that
hiked spillover connectedness restores to average levels after a while following event periods, suggesting that there is a form of
saturation that occurs with information spillovers when events befall markets for a long period. Impliedly, herd behavior may be seen
as a transitory factor that accompanies stressed periods. In particular, during the GFC and the COVID-19-induced crisis, the news-based
economic sentiment is a transmitter of spillover. Hence, investors should carefully observe the net spillover position of various assets
before embarking on portfolio rebalancing. Second, we find that huge price volatilities in leading commodity sectors such as energy
and metals influence herd behavior in commodities markets. As a result, the portfolio implication suggests that cross-commodity sector
investments may not necessarily improve portfolio returns due to the presence of herd behavior and adverse economic sentiment.
Hence, investors should instead focus on cross-asset and cross-regional investments by including some equities from developing
countries like SSA. Equally important is the finding that during extreme market conditions, news-based investor sentiment is an
important parameter to gauge the dynamics of interlinkages across various asset and financial markets.

Third, for policymakers and regulators, the need for revamping the various emerging equities markets arises since it is through a
resilient stock market that they could reliably attract international investors aimed at reducing downside risks. Furthermore, due to the
high chance of herding in commodity sectors, a rise in commodity-based investment will be accompanied by a rise in safe assets like
equities from emerging markets such as SSA. There is the incentive, therefore, for commodity producers in SSA to continue production
to contribute to improving exports and commodity-based investments whilst strengthening equities markets and increasing their
capitalization and openness to international investors. Ensuring these would not only improve their foreign capital accumulation but
would also facilitate a continuous demand for equity investments from SSA and this, in turn, would multiply their wealth
accumulation.
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