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Exchange Rate Shocks and Sectoral Stock
Returns in Nigeria: Do Asymmetry and Structural

Breaks Matter?

Ismail 0. Fasanya®* and Oluwafunmilayo A. Akinwale?

Abstract: This study examines the effect of exchange rate shocks on ten (10)
sectoral stock returns in Nigeria from January 2007 to December 2018. The auto-
regressive distributed lag and nonlinear autoregressive distributed lag are employed
to examine symmetric and asymmetric relationship between exchange rate and
sectoral stock returns. The result shows that only financial service sector moves in
an asymmetric fashion in the short and long period without taking account of
structural breaks and with structural breaks, none of the sectoral stock returns were
asymmetric. The result shows that exchange rate movement affects the sectors
differently. Therefore, this study concludes that a single model cannot fit all the
sectoral stock returns because all sectors respond differently to exchange rate
movements and the information about a particular sector cannot be used to fore-
cast other sectors. These results offer important insights for investors, regulators

and policymakers.
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This research offers insight for investors, policy
analysts and relevant stakeholders in the financial
and commodities markets. With the recent
developments in asset price movements, we are
presented with a new opportunity to investigate
co-movements between exchange rate and sec-
toral stocks in the Nigeria considering their inher-
ent characteristics. To this end, it is important to
find approaches to examine the risks exchange
rate may pose, but more consequentially, to
characterize the asymmetry behaviour of
exchange rate on sectoral stocks which will
inform potential investors on diversification stra-
tegies in building their portfolios. In this study, we
considered techniques that can help investors
achieve this by addressing the behaviour of these
assets and other relevant macroeconomic fun-
damentals that align with the nature of investor
preferences. We find that exchange rate move-
ment affects the sectors differently, hence,

a single model cannot fit all the sectoral stock
returns, and information about a particular sector
cannot be used to forecast other sectors.
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1. Introduction

Fluctuations generate overall sense of uncertainty about future consumption and firms’ revenue
for market participants, which are because of asset demand in the foreign exchange market that
has the trend of destabilizing the activities of the real economy (Obstfeld & Rogoff, 1998). A shock
is an unforeseen and unpredictable event that affects an economy positively or negatively. It is an
unexpected change that occurs in external factors that are not explained by economics, which
may influence internal economic variables like economic growth, unemployment and inflation.
Exchange rate shock is a term that depicts the fluctuation of a value of a currency relative to
another in an extremely short period.

Since most economies opened up to external stakeholders after the 1980s, financial crisis has
become a global occurrence. Meanwhile, two financial crises have occurred in the world economy
in the last decade: the 2008 global financial crisis and the Eurozone sovereign debt crisis. It is
noticed that exchange rate and stock prices act as indicators to the financial sector as they are
very delicate to shifting market conditions (Akdogu & Birkan, 2016).

Furthermore, exchange rate has been excessively volatile in African countries such as Nigeria,
South Africa, Kenya and so on, since its adoption of the floating exchange rate regime (a regime
where value of currency is allowed to fluctuate in response to foreign exchange market dynamics—
demand and supply) with negative effects on investment, trade and growth (Emenike, 2017). An
African country like Nigeria adopted the floating exchange rate regime in 1986 by the exchange rate
liberation policy under the Structural Adjustment Programme Framework. Policies were made to
ensure Exchange rate stabilization such as first and Second tier foreign exchange rate market, single
foreign exchange markets in July 1987, autonomous foreign exchange market in 1988, inter- bank
foreign exchange market in January 1989, the Bureau de change in 1989, Retail Dutch Auction
system in December,1990, autonomous Foreign Exchange Market reintroduced in 1995, There was
also the reintroduction of retail Dutch Auction System in 2002 by Central Bank of Nigeria (CBN) which
was replaced by Wholesale Dutch Auction System in February, 2006 (Central Bank of Nigeria, 2016).

After the global financial crisis in 2008 that caused a drastic fall in the exchange rate, Central
Bank of Nigeria reintroduced the retail Dutch Auction System with the aim of easing demand
pressure. Wholesale Dutch Auction System was later reintroduced in July 2009 due to the persis-
tent demand pressure and the continuous fall of exchange rate in all market segments. Finally,
Retail Dutch Auction System was brought back in October 2013 that was later taken back in
17 February 2015 due to reforms in market. Even with the policies to sustain exchange rate, Naira
continues to be unstable against US Dollar (Central Bank of Nigeria, 2016).

However, there are 12 Sectors listed on the Nigeria Stock Exchange, they include: Agriculture,
Construction/Real Estate, Consumer Goods, Financial Services, Healthcare, Industrial Goods,
Information and Communications Technology, Natural Resources, Oil and Gas, Services, Utilities
and Conglomerates. The Nigerian Stock market grew and gained financial strength as there was
boom and investors, regulators, market analysts and other economic agents were certain and
pleased with the market between 1999 to 2008 (Central Bank of Nigeria, 2016).

It is essential, therefore, for investors to be conversant with how changes in the variance of
exchange rates relates to changes in the variance of stock prices and vice versa when selecting an
optimal investment portfolio and managing risk effectively. Assets from markets where volatility in
one financial market spillover to another cannot be involved in the same portfolio when diversify-
ing risk (Mun, 2007). It is therefore of importance to study the nexus between exchange rate and
sectoral stock returns in Nigeria.
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This potential linkage between exchange rate and stock returns has stimulated researchers to search
for more understanding of the dynamic relationships between foreign exchange and stock markets,
hence, the literature is proliferated with studies on exchange rate-stock returns nexus from different
countries. There are two strands of theoretical arguments regarding the direction of the linkage between
these two markets by Dornbusch and Fisher (1980) and Branson and Henderson (1985). In the case of
Nigeriq, it is pathetically observed that Naira exchange rate has not been stable. Although immediate
periods following the adoption of the Structural Adjustment Programme after the breakdown of the
Bretton Wood system of exchange rate, there was relative stability in the dynamics of exchange rate
from 1970 to 1985 with the highest exchange rate value of 0.8938 naira to 1 US dollar (Obinwata et al.,
2016). In the recent decades however, Naira has been volatile relative to US Dollar and the stock market
was not stable as well. In January 1999, Naira was # 86.00 and All Share Index (ASI) on the Nigerian Stock
Exchange was 5,494.8. In December 2000, Naira depreciated further to #106.71 while ASI appreciated to
8,111.0. Further depreciation (appreciation) led Naira (ASI) to be %#132.79 (42,092.7) in December 2004. In
December 2007 however, both Naira and ASI appreciated to %¥118.20 and 57,990.2 respectively.
Following the period of global financial crisis (GFC) in 2008 and 2009, Naira and ASI correspondingly
depreciated to %#149.69 and 20,827.2 in December, 2009. After the crisis however, the depreciation rate in
Naira persisted making average exchange rate of Naira to hover around #305.22 in December, 2016,
while ASI persistently increased and oscillated around 6874.6 in the same period (Central Bank of Nigeria,
2016). From the behavior of Naira and ASI, it is observed that in the pre-GFC as Naira depreciates, ASI
appreciates which confirms the goods market theory by Dornbusch and Fisher (1980). However, in the
GFC and post-GFC, devaluation in Naira was symmetrical to depreciation in ASI, which vindicates the
claim of portfolio balance approach by Branson and Henderson (1985). This phenomenon is also
observed from 2010 to 2016: exchange rate depreciated and ASI declined too.

In this regard, financial markets cannot be disentangled from the movements in exchange rate. There
are plethora of evidence in the literature that show credence to likely spillovers between exchange rates
and the equity markets (see inter alia, Salisu & Ndako, 2018; Bahmani-Oskooee & Saha, 2018; Raheem
et al,, 2021). Apart from the issue surrounding the lack of consensus, another interesting puzzle arose
among the studies that conclude significant effect, and that is whether the response of stock prices to
exchange rate shocks is symmetric or asymmetric. The need to determine this spurs from how large or
small the risks or gains of asymmetric tendencies in the response of stock prices to currency shocks may
be to investors. Motivated by the above discussion, we examine the effect of exchange rate shocks on
sectoral stocks in Nigeria, and whether these effects, if any, are asymmetric. More explicitly, we empiri-
cally address the following issues: How does exchange rates affect sectoral stock returns? Is this effect, if
any, asymmetric? And what role do structural breaks/events play on the link between exchange rate and
sectoral stocks?

Against this background, this paper contributes to the scarce literature on the effects of exchange rate
shocks on sectoral stocks in the following ways. Examining this nexus for Nigeria is particularly of utmost
importance for certain reasons. The Nigerian Stock Exchange (NSE) has recorded a phenomenal growth
lately, as high economic performance is driven by the rise in initial public offering (Fowowe, 2015). With
this her outstanding economic activities, she has maintained a giant stand in the African continent.
Therefore, we extend the existing knowledge by making make certain additions. Firstly, majority of the
studies carried out for Nigeria considered the aggregate stock market through the use of the All Share
Index as proxy for stock prices (see for example, Bala & Hassan, 2018; Fowowe, 2015). To the best we
know, the comprehensiveness of this study ranks it highest among the few notable studies in Nigeria that
consider sectoral analyses, as it is the first to capture as high as ten individual sectoral stock prices in
a single study. This does not only enable clear-cut policy by investors having understood the hetero-
geneous nature of each sector, but also leads to optimization of cross-sector investment decisions and
possible gains.

Secondly, we take a departure from the common methodology engaged by most studies. Rather than
the GARCH-type and SVAR models often adopted (Bala & Hassan, 2018; Emenike, 2017; Fowowe, 2015;

Maku & Atanda, 2010; Obinwata et al., 2016), we consider the non-linear Autoregressive Distributed Lag
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(NARDL) proposed by Shin et al. (2014) which proves its superiority by accounting for both short- and
long-run asymmetries in each sectoral analysis. In achieving this, we allow for structural breaks using the
Bai—Perron unit root test, which endogenously determines up to five possible breaks. Disregarding these
breaks when they exist may bias regression results (see, inter alia, Salisu & Mobolaji, 2013; Fasanya et al.,
2018a,Fasanya et al., 2018b; 2021a,Fasanya et al., 2021b). We later decompose the data to account for
possible currency asymmetric responses of the stock market. The NARDL approach has some intrinsic
worth as it allows modelling the cointegration relation that could exist between the endogenous and
exogenous variables and more especially testing both the linear and nonlinear cointegration. These
aforementioned merits of the NARDL approach may also be valid for nonlinear threshold Vector Error
Correction Models (VECM) or smooth transition models; however, these models may suffer from the
convergence problem due to the proliferation of the number of parameters that is unlike the NARDL
model. In all, unlike other error correction models where the order of integration of the considered time
series should be the same, the NARDL model relaxes this restriction and permits combining data series
having different integration orders (see inter alia, Shin et al., 2014). Meanwhile, the short- and long-run
symmetric models will also be estimated in order to test if asymmetry matters. This also appears to be
the first notable study to consider this approach for exchange rate shocks-sectoral stock nexus in Nigeria.

The remainder of the paper is as follows—the next section reviews existing literature. Section 3
describes the data and methodology. Section 4 details empirical results, and section 5 concludes
the paper with policy implications.

2. Review of relevant literature

There is little or no study on exchange rate shock and sectoral stock returns in Nigeria. However,
there are several studies that have been carried out with results of unidirectional causality, bi
directional causality and no causality between exchange rate and the activities of the stock
market. Studies like Kpughur et al. (2017), Okpara and Odionye (2012), Chowdhury et al. (2014),
Alley (2018), Sui and Sun (2016), Bala and Hassan (2018), Blau (2018), Jayasinghe and Tsui (2008),
and Karagedikli et al. (2015), and Fapetu et al. (2017) observe a uni directional causality between
exchange rate and stock prices. While studies like Yinusa (2008), Sikhosana and Aye (2018),
A. A. Salisu and Mobolaji (2013), Lim and Sek (2014), Wong (2017), Afshan et al. (2017), Sharma
(2017), Umoru and Asekome (2013), and Tursoy (2017) deduce that there is the presence of bi
directional relationship between exchange rate and stock prices. Moreover, Ho and Huang (2015),
Zubair (2013), Rahman and Uddin (2009), and Zia and Rahman (2011) observe that there is no
relationship between exchange rate and stock price.

Sikhosana and Aye (2018) used monthly data from 1996 to 2016 and employed EGARCH, GJR-
GARCH and APARCH as the estimation techniques and deduced that there is a bi directional relation-
ship between exchange rate and stock prices. Kpughur et al. (2017) employed Multivariate Vector
Autoregressive  Moving  Average—Asymmetric  Generalized  Autoregressive  Conditional
Heteroscedasticity model (VARMA-AGARCH) as the estimation technique and deduced that there is
a uni directional relationship following from stock market to the foreign exchange market.

However, Sui and Sun (2016) employed Vector Autoregressive (VAR) and Vector Error Correction
model (VECM) as estimation techniques and found that there is a unidirectional relationship
between exchange rate and stock prices occurring from exchange rate shocks to stock returns.
Karagedikli et al. (2015) applied factor- augmented vector auto regression (FAVAR) for estimation
techniques and deduced that an unexpected exchange rate shock has significant effect on almost
transactional sectors of the New Zealand economy.

The results from past studies are insightful, however, majority of the studies done in Nigeria have not
empirically examined the effect of (i) exchange rate shock and sectoral stock returns with structural
breaks, (ii) role of asymmetry on exchange rate- sectoral stock returns relationship, which is a major
force of this study. Therefore, this study is an unassertive attempt in this regard to fill the gap.
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3. Data and methodology

3.1. Data description

This study employs exchange rate (EXR), Index of Industrial production (IPI), Consumer price index
(CPI), Measure of nominal money supply (M2) and returns of 10 sectoral stock prices. These sectors
consist of Agriculture (AGR); Consumer goods (CGD); Conglomerate (CGL); Construction (CON);
Financial Services (FIN); Health (HLH); Industrial goods (IND); Natural resources (NTR); Oil and
Gas (OGS); Service (SVS). All variables are measured in logarithms. The period for study is from
January 2007 to December 2018. Data on the monthly sectoral stock prices is sourced from (http://
www.cashcraft.com/plistorder.php while data on Index of Industrial production (IPI), Consumer
price index (CPI), Measure of nominal money supply (M2), and Exchange rate (EXR) is obtained
from Central Bank of Nigeria statistical bulletin.

3.2. Methodology

This study rests on the portfolio balance theory that describes a negative correlation between stock
prices and exchange rates expressed in a direct quotation form where variations in the former
influence the latter’s movements via portfolio rebalancing (see, Cenedese et al.,, 2015 for details of
the theory). To analyze the short run and long run asymmetrical effects of exchange rate shocks on
sectoral stock returns in Nigeria and to observe the link among the variables in the model, the
nonlinear autoregressive distributed lag of Shin et al. (2014) is employed in this study. Indeed, the
NARDL model is employed to disentangle the hidden cointegration. In addition, the NARDL model has
the advantage of testing cointegration between data series with different orders of integration, in
that it allows combining 1(0) and I(1) data. Furthermore, it provides a nice framework to test for the
long- and short-run transmission of exchange rate to stock returns. However, since the NARDL model
imposes an exogenous zero threshold, the Quantile nonlinear autoregressive distributed lag
(QNARDL) may come handy to characterize the distributional asymmetry, both in the long and
short run according the position of the dependent variable within its own distribution. However, in
this present study, we depart completely from the distributional asymmetry of the variables since
asymmetries observed in the relationships between data series are not caused by the complex
systems and sudden events that may likely arise, have been captured by the structural dummies in
the models. Therefore, an econometric model is put forward as:

Lns, = a + BLNEXR; + ¢LnIPI; + OLnCPI; + ¢LnM2; + & (1)

Where: si = the sectoral stock returns (where i represent each of the sectors); EXR = the effective
exchange rate; IPI = an index of industrial production used as a measure of domestic economic
activity; CPI = Consumer Price Index as a measure of price level; M2; = nominal money supply; e =
White noise error term

Moreover, there emerge to be signs of some significant shifts in the time series; hence, this study
adjusts the Shin et al. (2014) model to take into account structural breaks. To show if positive
shock and negative shock affect the sectoral stock returns differently or similarly, four models are
brought forward. The study considers both linear and nonlinear autoregressive distributed lag with
or without structural breaks.

3.2.1. MODEL I: Linear autoregressive distributed lag without structural breaks
This can be specified as:

Asp = 99 + XYM aAlnsri .+ YP BALREXRe. + Y1 @ ALRIPL_, + Y 00.ALNCPL_, + Y'Y . ALNM2; .
+ l91LI’)Sle + YLnEXRy_ 1 + 93LnIPI; 1 + 94LnCPI;_y + 9sLnM2; 1 + &
(2)
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Where s’; denotes the of sectoral stock returns; EXR; denotes the real exchange rate; IPI; denotes
an index of industrial production used as a measure of domestic economic activity; CPI; denotes
Consumer Price Index as a measure of price level and M2; is a measure of nominal money supply,
—f, %, % % and — % are the long run coefficients for the
intercept and the slope, respectively; and a;, g, ¢;,6; ,and ¢; are the short run coefficients. m, p, q,
s, and u are the optimal lags on the first differenced variables. The linear method between
exchange rate and sectoral stock returns for the long run is centered on the Wald test (F statistics),
by having limitations on the long run estimated coefficients of one period lagged level of exchange
rate, sectoral stock returns, index of industrial production, consumer price index and nominal
money supply to be tantamount to zero. The error correction term 4 is put across in model (2) in

order for the rate of alteration to be attained.

&t is white noise error term;

Asy = 99 + YMiaAlnsri_, + P BALREXR. + Y9 @ ALnIPL_. + ¥°  6.ALnCPI, + Y p.ALAM2;,
+ Aecmyy + Ut (3)
3.2.2. MODEL II: Linear ARDL with structural breaks

We broaden the model in equations (1) and equations (2) to take account for endogenous
structural breaks. The model is stated below:

Asp = 9 + YMiaAlnsri .+ 3P BALAEXR., + Y9 @.ALRIPL_. + 3P 6ALNCPL . + YV p.ALNM2; .,

) (4)
+ Oilnsri_y + O,LnEXR_y + UsLAIPL_y + 04LnCPL_; + 0sLaM2iy + Y5 XDp + &

The addition of ZLX,D,T portrays the structural breaks, where Dy represents a dummy variable for
each of the structural breaks denoted as D = 1 for t ) Tp, if not Dy = 0. t represents the time;
structural breaks date are Tp where r = 1,2,3,4, ....x and X, is the constant of break dummy.
Furthermore, the results gotten are put side by side with those from equation (1) to attain if
taking account for structural breaks in the regression is vital. The Wald test is used to test for
mutual importance of structural breaks in equation (3) to be exact, we test ¥';_, X, = 0 counter to
> ,Xr # 0. Not accepting null hypothesis shows that structural breaks are essential and should
be added in the model therefore proposing the acceptance of equation (4).

3.2.3. MODEL III: NARDL without structural breaks

The co integrating NARDL is of great interest because we seek to study the role of asymmetries in
the model. This model employs the breakdown of the independent variable EXR; into its positive
exchange rate changes and negative exchange rate changes. This is due to the fact that economic
agents react differently to positive and negative changes in exchange rate. The broken-down
exchange rate partial sums for increases and decreases for example,

EXRe* = X[ AEXR" = ¥ max(AEXR;,0) (5a)

EXR™ = T ,AEXR™ = ¥ min(AEXR;,0) (5b)

Shin et al. (2014) put on view that linear autoregressive distributed lag model (1) can be adjusted
to account for asymmetries to generate the following nonlinear autoregressive distributed lag
model:

Asti = 9o + XM st + ¥P_ (BT ALNEXRT . + B,7 ALNEXR ;) + 33 pALRIPL_ . + Y2 o0ALNCPI,_,
+ YU opALNM2; , + D1Asri_; + U2 LREXRTt 1 + 97 LNEXR ¢ 1 + 93LnIPI; 1 + 04LNCPI 1 + 9sLnM2¢ 1 + & (5)

Equation can be modified to add in the error correction term as:
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Asti = 9o + XM aAsrti_ .+ FP_ (BT ALNEXRT . + B,” ALNEXR ;) + $3  @ALRIPL . + ¥°_o0ALNCPI,_,
+ XU opALAM2e_, + yecmi1 + py (6)

Where ecm;_q = sr{f1 — o LnEXR*¢_1 — @ LNEXR ~¢_1 is the non-linear error correction term;
the parameter § is the speed of adjustment, though the basic long-run parameters are explained
aswt = —% andw™ = ’% and related short-run adjustments to positive and negative shocks in
exchange rate are described by ," and .~ respectively.

The non-linear autoregressive distributed lag also includes bounds test that is F distribution.

However, in this case, null hypothesis of no cointegration put acrossasHy : 91 = 9,7 =9, =0
is tested «against the alternative hypothesis of cointegration represented as
Hy : 91 = 9,7 = 9,7 = 0. Moreover, we test for the long-run and short-run symmetry employing
Wald test. The relevant null hypothesis of no asymmetries is defined as Hy : 9,7 = 9,7 = 0

tested against the alternative (presence of asymmetries) Hy : 9," # 9, # 0 for long-run symme-
try. The short-run additive symmetry can also be tested with the null hypothesis (no asymmetries)
Ho : 37 8.7 = X968, = 0 which is tested against the alternative presence of asymme-
tries Hy : X9 8,7 # Y35, # 0.

3.2.4. MODEL IV: NARDL with structural breaks
Introducing structural breaks into the NARDL structure, we extend equation to add in the relevant
break dummies:

Astp = g + IT jaAsti_, + YP_ (BT ALREXRY . + B,” ALNEXR "¢_;) + 3 opALnIPL_, + ¥ o0ALNCPI,_,
+ ZL::O(/JALHMZFT + ’lﬂASl’Ll + U, " LNEXRT 1 + ¥ LNEXR ¢_1 + ¥3LnIPI;_1 + 94LnCPI;_1 + 9¥5sLnM2; 4
+ 25:1@’3" + &t (7)

The meaning of the parameters still adapts the order of previous models. Structural break test is
carried out to determine the importance of taking account of breaks in the nonlinear autoregres-
sive distributed lag model. To affirm the existence of long run relationship, F-distributed Bound test
is incorporated and to confirm the role of asymmetry in the existence of structural breaks.

4. Empirical analysis

4.1. Preliminary results

A statistical analysis of the returns and other variables is done in an attempt to reveal the
statistical properties of the returns and other variables. The Table 1 shows some statistical proper-
ties of the employed variables for this study over the period of 2007M01 to 2018M012. The
variables include the returns of the selected sectors in Nigeria, Effective Exchange Rate,
Consumer Price Index, Industrial Production Index and Nominal Money Supply. The descriptive
statistics include mean, minimum and maximum values of the observations along with the
measure of dispersion and distribution of the series.

The description statistics from the table makes known that all the sectors employed observe
negative stock returns in their average except natural resources and oil and gas. This is a sign that
natural resources, oil and gas, seem to bring forth compared to others. Losses in the remaining sectors
float between 0.13% and 6.88%. Furthermore, the average percentage of effective exchange rate,
consumer price index, industrial production index and nominal money supply is approximately 4.67%,
4.93%, 4.81% and 15.63%. On the other hand, there exist a high difference between the minimum and
maximum values of all sectoral stock returns, EEXR, CPI, IPI, and MS. The insinuation is that the sectoral
stock markets are expose to high level of alterations without certainty of stability over time. The
standard deviation values show the degree at which the observations are dispersed around the
corresponding means. Taking into account the skewness statistics whose threshold value for symmetry
(or normal distribution) is zero, it can be inferred that while MS, R_AGR, R_CON, R_FIN, R_HLH, and
R_IND are negatively skewed because their skewness is less than zero but EEXR, CPI, IPI, R_CGL, R_ CGD,
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R_NTR, R_OGS, R_SVS are positively skewed since their skewness is greater than zero. Furthermore, the
kurtosis value whose level is three points that all the sectoral stock returns and MS leptokurtic (greater
than 3) while EEXR, CPI, IPI are platykurtic (lowly peaked). However, Jarque-Bera merges the properties
of skewness and kurtosis as it presents more comprehensive information about the returns series. The
table highlights that all variables except IPI, and R_CGD are less than 5%, it therefore suggests that the
hypothesis of normal distribution is rejected for them. Hence, they are not normally distributed.
Furthermore, IPI, and R_CGD are normally distributed because their probability is greater than 5%.

Table 2 shows the ADF unit root test results on the employed sectoral returns and exchange rate,
consumer price index, industrial production index and money supply. The model follows the Schwartz
Information Criterion (SIC). All three conditions (with intercept, with intercept and trend and with
none) defined in ADF were evaluated to confirm a robust conclusion. From the ADF result, exchange
rate, consumer price index, industrial production index, R_CONS, R_IND, and R_OGS are stationary at
their first difference while money supply, R_AGR, R_CGD, R_FIN, R_HLH, R_NTR, and R_SVS are
stationary at their level form. The result conforms to the PP test result. Table 3 shows the unit root
test taking account of structural breaks and the result shows that all sectoral returns and exchange
rate are stationary at I (0) while the remaining variables are stationary at I (1).

4.2. Discussion of result

The study commences with the estimation of the symmetric ARDL. As a standard, the study performs
the analysis of the linear ARDL model employing linear measure of exchange rate, consumer price index,
industrial production index and money supply computed as the first difference of the logarithm of
exchange rate, consumer price index, industrial production index and money supply.

The initial stage in estimating the ARDL model is ascertaining the long run relationship between the
variables. This is achieved by testing the null hypothesis of no co integration against the alternative of
co integration using the F-test proposed by Pesaran et al (2001). The optimal number of lags on each
first differenced variable is chosen by Schwarz Criterion (SIC) assuming a maximum of 4 lags. The
results stated in Tables 4 and 5 providing short run dynamics and some diagnostic checks and
providing the long run estimates.

Furthermore, the diagnostic checks suggest the absence of serial correlation in all but R_FIN (asym-
metry), R_HLH (symmetry), R_IND (symmetry) and R_OGS (symmetry) and the presence of heterosce-
dasticity in all but R_AGR (symmetry), R_CONS (symmetry), R_FIN (symmetry), R_HLH (symmetry) and
R_OGS (symmetry).

The Bound test puts forward the evidence of co integration in all except construction, natural
resources and service sectoral returns indicating that construction, natural resources and service
sectors have no long run relationship. In the short run as shown in Table 4, there exist a positive
relationship between exchange rate and all sectoral returns except construction, agricultural and
service sectors. The result shows that past exchange rates events has a negative influence on the
service sector. Noticeably, it is significant at 5% in conglomerate sector that is a percentage change in
exchange rate will lead to 10.17% increase in conglomerate sector. There is the presence of
a negative relationship between consumer price index and sectoral returns except financial service
and natural resources sectors. However, consumer goods and industrial sectors are significant at 10%
while conglomerate is significant at 1%. Furthermore, the most significant is conglomerate showing
that a percentage change in consumer price index will result to 13.89% decrease in conglomerate.
This corroborates the findings of Ahmed (2020) for a study on the Egyptian stock market.

Furthermore, Industrial production index has a negative relationship with all sectoral returns
except for agricultural, financial and the oil and gas sectors. The result also shows that for every
one-percentage increase in Industrial production index lagged in one year, returns in service sector
in the current year decreases by 40.16%. Hence, there is a negative relationship between industrial
production index and returns on the service sector. Consumer goods, construction and health
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sectors are significant at 1% and industrial sector at 5%. However, the most significant reflects
that a percentage change in industrial production index will lead to a 95.69% decrease in
construction sector. Intuitively, this contradicts the theoretical expectation of a positive effect
and is averse to the findings in the literature (see for instance, Bahmani-Oskooee & Saha, 2018).

Money supply has a positive relationship with all the sectoral returns. The past influence returns
tend to be negative in the case of construction, industrial and oil and gas sectors. Interestingly, it is
significant at 1% in the service sector reflecting that a percentage change in money supply will
lead to 16.71% increase in service sector.

The negative and significant estimate of the error correction model in R_AGR, R_CGD, R_CGL, R_FIN
and R_ HLH reflects that there is the presence of a short run relationship. The Error Correction
Coefficient signifies the speed of adjustment from short run dynamics to long run equilibrium. The
negative sign indicates that there will be a convergence of disequilibrium towards long run equilibrium.

The long run results stated in Table 5, the study deduces a positive exchange rate influence in all
sectoral results except agricultural, industrial and oil and gas sectors. However, conglomerate
sector is significant at 1% showing that a percentage change in exchange rate will lead to
a 14.71% increase in conglomerate sector. Consumer price index has a negative effect on con-
sumer goods, conglomerate and health sectors. Moreover, it is consumer goods and conglomerate
sectors are significant at 1% showing that a percentage change in consumer price index will lead
to 20.09% decrease in conglomerate sector. There is the existence of a negative relationship
between Industrial production index and industrial sand oil and gas sectors. However, consumer
goods and health sectors are significant at 10% and conglomerate at 1% reflecting that
a percentage change in industrial production index will lead to a 22.83% increase in conglomerate
sector. While for money supply, there exist a negative relation between money supply and
financial, industrial and oil and gas sectors.

Interestingly, out of all the sectors, the financial sector reacts to changes in exchange rate shocks.
Hence, this study finds out that exchange rate asymmetry only counts for the returns on financial
service sector. This also corroborates the findings in the literature (see, Fowowe, 2015; Salisu & Ndako,
2018; Bahmani-Oskooee & Saha, 2018, Ahmed, 2020). It consists both long run and short run. To be
precise, positive and negative shocks of exchange rate are seen to be present in the short run and long
run for the financial service sector and this can be as a result of the events of global financial crisis that
negatively affected the financial service sector of Nigeria by creating scarcity of funds for the financial
service sector and also crashing the capital market. Not forgetting, the recession period of 2016, had
a negative impact on the financial service sector.

Part of the study and focal point is to test for asymmetry using the Wald test. In doing this, two
scenarios are conducted which are the role of structural breaks and the role without structural
breaks. Without structural breaks, only financial service sector reacts to differences in news either
positive or negative news.

The result suggests that we only consider the nonlinear ARDL for financial service sector while
symmetric ARDL for the other nine sectors. Interestingly, three out of these ten sectors show no long
run relationship. Hence, we only consider their short run estimate without the adjustment parameter,
which is the ECM parameter.

To implement the asymmetric ARDL model, the same procedures employed in the linear ARDL
model are followed. The initial procedure is to test for the existence of the nonlinear long run
relationship (cointegration) between the variables. The results presented in Tables 4, 5 and 6
shows that only the financial service sector is asymmetric because it responds to differences in
news be it positive or negative news. Hence, the nonlinear ARDL is employed for financial service
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sector. Positive and negative news of exchange rate affect the financial sector positively both in
the short and long periods without breaks.

The evaluation of the significance of structural breaks in the exchange rate, consumer price index,
industrial production index and money supply and sectoral stock returns relationship. The study initial
defines the break endogenously using Bai—Perron test then employs the break dummies as fixed
repressors in both the symmetric and asymmetric ARDL models and lastly incorporating Wald test to
jointly the statistical significance of the breaks. The Bai- Perron results are stated in Table 7 and at least
a break is recorded for each of the sectoral returns analyzed. The dates recognized coincide with the
2008 and 2009 series of global financial crisis, 2011 Arab springs and the emergence from recession in
Nigeria in 2017.

An advantage of employing Bai—Perron test is that it produces regression results for each of the
break ranges notable including the sign, size and statistical significance of the relevant variables. The
result in Tables 8 and 9 shows that positive relationship between all sectoral returns except agricul-
tural and health sectors and exchange rate. However, the relationship is positive and significant at 1%
on consumer goods and conglomerate sectors. Hence, a percentage change in exchange rate will
lead to a 13.10% increase in consumer goods sector. There is also the existence of a negative
relationship between consumer price index and all sectoral returns except natural resources sector.
There is a positive and significant relationship between consumer price index and consumer goods
and conglomerate sectors at 1% and construction at 10%. However, a percentage change in
consumer price index will lead to 33.14% decrease in consumer goods sector.

Industrial production index negatively influences all sectoral returns in all sectoral returns except
agricultural, oil and gas and natural resources sectors. However, the relationship is positive and sig-
nificant at 1% on construction, health and service sector. However, a percentage change in industrial
production index will lead to 109.95% decrease in construction, money supply is positive in all sectoral
returns except oil and gas sector and conglomerate is significant at 1% reflecting that a percentage
change in money supply will lead to 9.45% increase in conglomerate. Construction sector lagged in year
one, year two and year three has a negative effect on the current year of construction sector and is
significant at 1%. Health sector lagged in year one has a negative effect on the current year of health
sector, industrial sector lagged in year one and year two has a negative impact on the current year of
industrial sector and is significant at 1%, natural resources lagged in year one has a negative significance
on the current year of R_ natural resources and its significant at 1% and oil and gas sector lagged in year
one has a negative effect on the current year of oil and gas sector and its significant at 1%.

The break points are positive for R_ AGR, R_ CDG and significant at 1%, R_ CONS, R_HLH, R_ OGS
and significant at 1%, R_ SVS and significant at 1%, first break point of R_IND and second break
point for R_CGL. While the break points are negative for the second break point of R_IND, first
breakpoint of R_CGL and its negative and significant at 1% for R_NTR.

The F statistics (Bound test) reveals that there is a long run relationship in all sectoral stock returns
except construction, industrial and oil and gas sectors. For the long run, the result shows that positive
relationship between all sectoral returns except agricultural sector. Though there is a positive rela-
tionship between exchange rate and significant at 1% on consumer goods sector and conglomerate
sector. However, a percentage change in exchange rate will lead to 20.42% increase in consumer
goods. There is also the existence of a positive relationship between consumer price index and all
sectoral returns except natural resource sector. There is a positive and significant relationship
between consumer price index and consumer goods, conglomerate and service sectors at 1%.
However, an increase in consumer price index will result to 39.82 decreases in consumer goods
sector. Industrial production index positively influences all sectoral returns in all sectoral returns
except consumer goods and service sectors. However, the relationship is negative and significant at
1% on service sector and a percentage change in industrial production index will lead to 29.87%
decrease in service sector. Money supply is positive in all sectoral returns except service sector, it is
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Table 6. Asymmetry Wald test without structural breaks

. . -
Sectoral returns Wald Statistic Any Presence of Asymmetry?
Short run Wgg Long run W g Short run Long run
R_AGR 0.205 0.204 NO NO
(0.652) (0.652)
R_CGD 1.226 1.226 NO NO
(0.270) (0.270)
R_CGL 1.175 1.114 NO NO
(0.280) (0.293)
R_CONS 0.981 0.001 NO NO
(0.329) (0.973)
R_FIN 3.782** 3.782** YES YES
(0.054) (0.054)
R_HLH 0.364 0.364 NO NO
(0.548) (0.548)
R_IND 0.908 0.428 NO NO
(0.342) (0.514)
R_NTR 0.077 0.077 NO NO
(0.781) (0.782)
R_OGS 0.009 0.009 NO NO
(0.925) (0.926)
R_SVS 2.457 2.457 NO NO
(0.119) (0.119)

Note: ***, ** and * imply significance at 1%,5% and 10% respectively

negative and significant at 5%, and conglomerate sector is positive and significant at 10% reflecting
that a percentage change in money sector will lead to 12.68% increase in conglomerate.

However, the breakpoints are positive R_ AGR and significant at 5%, R_ CDG and significant at 1%
R_HLH and R_SVS and significant at 1% and the second breakpoint of R_ CGL and its negative for
the first breakpoint of R_ CGL, R_ NTR and significant at 1%.

This study also determines the behaviour of asymmetries in the existence of breaks for all selected
sectoral stock returns. Table 10 shows that, with the inclusion of breaks, asymmetry modelling of pass
through effect of exchange rate, consumer price index, industrial production index and money supply
are not valid for all sectoral stock returns because there is no presence of asymmetry in short run and
long run with breaks. Noticeably, it is only the financial sector that responds to exchange rate shock in
an asymmetry manner. Hence, asymmetry is relevant to ascertain the relationship between financial
sector and exchange rate shock.

4.3. Conclusion and implications for policy

This study evaluates exchange rate shock and sectoral returns in Nigeria, using a monthly data source
from Central Bank of Nigeria Statistical Bulletin and (http://www.cashcraft.com/plistorder.php) covering
the periods of 2007-2018. The variables on which the data were sourced include Effective exchange
rate, Consumer Price Index, Industrial Production Index, Money supply and prices of ten sectors in
Nigeria which are Agriculture, Consumer goods, Conglomerates, Construction, Finance, Health care,
Industrial goods, Natural resources, Oil and Gas and Services. This study incorporated the Augmented
Dickey- Fuller Test and Phillip Perron Test (PP) as well as unit root test with structural breaks to define the
stationary conditions of the variables used for the study. The test shows that the series are integrated of
order zero and one. Ten models were estimated using Autoregressive Distributed Lag Model. Moreover,
given the significance of structural breaks in behaviour of these series overtime in Nigeria, a multiple
structural break test to be exact Bai- Perron (2003) was adopted. This study analysis draws upon the
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Table 7. Bai- Perron (

Models Breaks Range Signs
r_agr = (leexr, Icpi, lipi, Ims) 2009MO04 2007M02-2009M03 -/-
2009M04-2018M12 -/-
r_cgd = (leexr, Icpi, lipi, Ims) 2009M03 2007M02-2009M02 -/-
2012M07 2009M03-2012M06 -/-
2012M07-2018M12 ++
r_cgl = (leexr, Icpi, lipi, Ims) 2008M11 2007M02-2008M10 -/-
2012M04 2008M11-2012M03 ++
2012M04-2018M12 +/+
r_cons = (leexr, lcpi , lipi, Ims) 2009M04 2007M02-2009M03 -/-
2017M04 2009M04-2017M03 -/-
2017M04-2018M12 +/+
r_fin = (leexr, Icpi, lipi, Ims) NO BREAKPOINTS
r_hlh = (leexr, Icpi, lipi, Ims) 2009M01 2007M02-2008M12 -/-
2013M07 2009M01-2013M06 -/-
2013M07-2018M12 +/+
rind = (leexr, Icpi , lipi, Ims 2009M03 2007M02-2009M02 +/+
2017M04 2009M03-2017M03 -/-
2017M04-2018M12 +/+
rntr = (leexr, Iepi, lipi, Ims 2008M11 2007M02-2008M10 -/-
2008M11-2018M12 +/+
r.ogs = (leexr, Icpi, lipi, Ims) 2009MO4 2007M02-2009M03 -/-
2016M11 2009M04-2016M10 +/+
2016M11-2018M12 -/-
rsvs = (leexr, Icpi, lipi, Ims] 2009M05 2007M02-2009M04 -/-
2011M10 2009M05-2011M09 +/+
2011M10-2018M12 +/+

Note: ***, ** and * imply significance at 1%,5% and 10% respectively

linear and Non Linear Autoregressive Distributed Lag (ARDL and NARDL) approach to evaluate these
relationships, which is found to be suitable with the use of mixed non-stationary nature of the data.

Cointegration analysis was employed and long run equilibrium occurred among of the sectoral
returns. Furthermore, this study checks the significance of these breaks in the symmetric and
asymmetric relationship that may be present between Exchange rate, Consumer Price Index,
Industrial Production Index, Money supply and returns of the selected sectors. The Wald test result
shows clear evidence of asymmetry between exchange rate and financial service sector without
breaks but with breaks, there is no asymmetry relationship between the returns and exchange rate.
Exchange rate has an impact on all the employed sectoral stock returns in Nigeria whether positively
or negatively and be it in the long or short run (with or without breaks). However, financial service
sector return is found to be asymmetric and is positively influenced by both negative and positive
exchange rate shock in the short run and long run without break. Therefore, this study concludes that
a single model cannot fit all the sectoral stock returns because all sectors respond differently to
exchange rate movements and the information about a particular sector cannot be used to forecast
other sectors.

Following the findings of this study, there are a number of implications for policy in Nigeria. First,
instability in exchange rate often causes investors to lose confidence in investing in the stock market,
which in turn reduces the level of investment. Importation of goods especially consumer goods makes
Nigeria dependent on other nation’s resources, economic and political power. Second, sectors apart
from financial service sector are insensitive to asymmetric trends in exchange rate fluctuations. This
enables investors that are risk averse to invest in those sectors although the consequence involved
consists of lesser returns from the sectors. This can also contribute to stock market experts in enabling
them to take account of risk inclination when predicting future activities of stock returns. In addition,
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Table 10. Asymmetry Wald test with structural breaks

Sectoral returns Wald Statistic Any Presence of Asymmetry?
ort run Wsg ong run Wz ort run ong run
Short w Long W Short Long

R_AGR 0.446 0.446 NO NO
(0.506) (0.506)

R_CGD 0.033 0.033 NO NO
(0.856) (0.856)

R_CGL 0.324 0.324 NO NO
(0.570) (0.570)

R_CONS 0.682 0.550 NO NO
(0.410) (0.460)

R_FIN NO BREAK POINT

R_HLH 0.247 0.247 NO NO
(0.620) (0.620)

R_IND 0.876 0.219 NO NO
(0.351) (0.641)

R_NTR 0.000 0.000 NO NO
(0.983) (0.983)

R_OGS 0.583 0.523 NO NO
(0.447) (0.471)

R_SVS 1.065 1.065 NO NO
(0.304) (0.304)

Source: Authors Computation
Note: ***, ** and * imply significance at 1%, 5% and 10% respectively

the investors must look into relevant currency hedging strategies to reduce depreciation risks and
protect investments expected rate of return that are dominated in foreign currency since the domestic
currency depreciation shows some inverse effects on the stock returns. In this regard, potential
investors are encouraged to lay hold on studies as this, which elicit the role of asymmetries on the
exchange rate-stock returns nexus. With the exposed asymmetric impact of exchange rate shocks on
the stock market returns, as well as the differing magnitude of impacts across periods and sectors, the
investors are presented with the choice of determining when and where to invest. This is because stock
returns’ response to currency changes varies in the short and long run and across different sectors.

From a policymaking perspective, market regulators could benefit from a better interpretation of
exchange rate-sector stocks dynamics. Due to the sizeable susceptibility of the sector stocks to
exchange rate shocks, portfolio managers should be attentive to the movements of the Nigerian
Naira exchange rates, in search of clues about the future course of equity prices. Nigeria adopts the
multiple exchange-rate regime to avoid an outright devaluation of the naira by keeping a stronger
pegged rate for official transactions and weaker exchange for non-government related transactions,
which has been criticized by International Monetary Fund (IMF). However, the purposive decision to
managed-float the Naira appears to have produced some of its aspiring goals, which include reducing
the activities of the parallel market, improving trade exports through reduction in trade deficits and
more importantly improving the confidence of investors. Despite these positive outcomes, the idea to
managed-float the local currency has come with its own side effects, as the spiral inflation with
a double-digit value has taken a heavy toll on the Nigerian economy. In essence, to attenuate
inflationary pressures, the relevant authorities must implement appropriate policy measures, such
as raising interest rates, stabilizing fiscal policies, and clearing out excess liquidity. Holistically, the
monetary authority could consider implementing a flexible inflation targeting monetary policy, which
is intended to both lower the actual inflation toward an announced target rate and to stabilize
economic growth. Additionally, fiscal stability can be achieved by simultaneously broadening govern-
ment revenues and consolidating public expenditures. As part of future research, rather than focusing
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on the effects of various macroeconomic fundamentals on stock returns, it would be interesting to
extend the diversification options and strategies of the sector stocks, particularly examining the
effects of policy uncertainties such as health-based crisis, political risks and economic policy uncer-

tainty will further enrich the extant literature.
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