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ABSTRACT KEYWORDS

This study examined the symmetry and asymmetry of the exchange NSE; ARDL; NARDL;
rate-stock price nexus for 54 firms listed on the Nigerian Stock asymmetry; exchange rate;
Exchange (NSE). We employed asymmetric Auto Regressive stock prices
Distributed Lag (ARDL) model proposed for time series, using daily

data for the period from December 12, 2001 to December 8, 2017 .

For comparative purposes, we also estimated the symmetric version.

In the linear model, we found insignificant relationship between

exchange rate and stock prices in most of the firms. Similarly, in

the NARDL estimations, we observed that exchange rate movements

do not have asymmetric impacts on stock prices in almost all the

firms. In line with these findings, we recommend that financiers

cannot make informed investment decisions using information

obtained from the exchange rate market. In addition, the monetary

authorities may need to reconsider the strict use of exchange rate as

a policy tool to attract foreign portfolio investment.

1. Introduction

Foreign exchange rate is an important macroeconomic variable that significantly affects the
stock market in open economies. Movements in exchange rate affect stock prices because of
their influences on the cash flow and international competitiveness of firms. Another channel
of influence of the exchange rate on the stock market is through capital flows in and out of
a country. Specifically, currency depreciation can affect share prices in either direction.
Apparently, firms that are involved in international trade, which gain international competi-
tiveness and thus export more, are expected to earn more profit and enjoy an increase in their
share prices. In contrast, domestic firms that are not export oriented will face an increase in
costs of imported inputs and perhaps experience a decline in their profit margins. Hence, these
firms’ share prices are expected to be negatively impacted. Therefore, the stock market or the
index that summarizes the movement in the market can move in either a positive or a negative
direction. The literature on the association between exchange rates and stock prices has
evolved over time and includes a large number of studies that investigate this linkage for

CONTACT Terver Kumeka @ terverkumeka@yahoo.com @ Terver Kumeka, Department of Economics, Faculty of
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different countries. While some have investigated causality between stock prices and exchange
rates, others have tried to distinguish between long-run and short-run effects by attempting to
establish cointegration between the two variables. Recently, the review by Bahmani-Oskooee
and Saha (2015) has revealed that most studies have found important short-run effects but no
long-run relationship. Most of these studies share a common feature that when the exchange
rate is included in a stock price determination model, it is assumed that it has symmetric
effects on stock prices. In other words, if currency depreciation induces an increase in stock
prices, appreciation conversely decreases stock prices.

This study is governed by the theoretical relationship between the foreign exchange
market and stock market, developed by Dornbusch and Fischer (1980). This theory presents
a flow-oriented model of exchange rates, which is linked to the current account balance or
trade balance of a country. It is posited, however, that changes in the exchange rate affect the
international competitiveness and profitability of firms, which in turn affects stock prices. For
example, when a nation’s currency depreciates, this will make locally produced goods cheaper
in comparison to foreign goods, thereby enhancing exports. As a result of higher expected
future cash flows, there would be increases in the stock prices of export-oriented firms and
vice versa for import-oriented firms. In contrast, when the domestic currency appreciates, the
resultant effect is that locally produced goods would be more expensive relative to foreign
goods and therefore reduce foreign demand leading to a fall in stock prices. The outcome is,
however, contrary for import-oriented firms. The flow-oriented model therefore proposed
a positive relationship between exchange rates and stock prices.

Further, different companies in different sectors may react differently to exchange
rate changes in setting their prices and adjusting their sales. Default risk, ie. the
inability or unwillingness of a foreign client to keep to their agreement, is also said to
be another factor causing non-linearity or asymmetry if it is associated with foreign
exchange rate risk. If a home currency depreciates, which results in an increase in costs
of transactions in foreign currency, this may in turn cause a domestic client to default.
This does not happen when domestic currency appreciates.

Therefore, the aim in this paper is to examine the extent to which listed Nigerian
stock prices respond to exchange rate fluctuations. Unlike the works of Bahmani-
Oskooee and Saha (2016b) among others, we examined the effect of the exchange
rate fluctuations on the firms’ stock prices at the individual firm level (disaggregate
level). Beyond this, to the best of our knowledge, few studies have considered the
symmetric and asymmetric effects of variations in exchange rates on stock prices at
the firm level for Nigeria. As an important emerging market that is primarily
dominated by unsophisticated retail investors, coupled with the recent semi-
floating exchange rate regime, the Nigerian stock market provides an interesting
setting to analyze whether there is symmetric or asymmetric exchange rate effects on
individual firms’ stock prices.

Following this section, we structure the rest of the paper as follows. Section 2
provides a review of the related literature while Section 3 outlines the methodology
used in the analysis, which includes the baseline model, linear and non-linear
ARDL specifications. In Section 4, we describe the data used for estimation and
provide some preliminary analyses while the discussion of empirical results of both
linear and non-linear estimations are offered in Section 5. Section 6 concludes the

paper.
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2. Literature review

This section provides a review of symmetric and asymmetric effects of exchange rate on
stock returns in financial markets, supporting the hypothesis in this study that varia-
tions in exchange rates may affect the stock market in either direction. Numerous
studies have explored the relationship between exchange rate and stock returns (see
Hau & Rey, 2006; Chou & Tseng, 2015; Bahmani-Oskooee & Saha, 2015, 2016a, 2016b;
Aggarwal, 1981; Ajayi & Mougoue, 1996; Alsalman, 2016; Amare & Mohsin, 2000 ;
Tsen, 2017; Stavarek, 2004; Taufeeq et al., 2017; Sensoy and Tabak, 2016; Muhammad
and Rasheed, 2002; Kutty, 2010; Lim and Sek, 2014; Kodongo and Ojah, 2012;
Bahmani-Oskooee and Ilker, 1997; Bahmani-Oskooee and Tanku, 2008 among others).

There are different strands or directions of studies in the literature, while some
examine causality between exchange rates and stock prices; others attempt to differ-
entiate the long-run relationship from short-run impacts by establishing cointegration
between the variables. A large number of the studies reviewed found short-run effects
but no long-run relationships (see Bahmani-Oskooee & Saha, 2015; Grammig et al.,
2001; Heimonen et al., 2017; Huang et al., 2016; Jain and Biswal, 2016; ). They noted
that a common conjecture guiding all of these studies is the linear (symmetry) effects of
exchange rate movements on stock prices, i.e. currency depreciation (appreciation)
raises (decreases) the demand for a nation’s exports and improves (deteriorates) its
trade balance and thereby enhances (depresses) stock prices (Pan et al., 2007; Lin, 2017;
Mitra, 2017).

There are conflicting results among numerous studies in the literature, for example
Boonyanam (2014), Caporale, Hunter, and Ali (2014), Moore and Wang (2014), Yang,
Tu, and Zeng (2014), Balcilar et al. (2015), Demirhan (2009), and Du and Hu (2012)
find no long-run cointegrating relationship between stock prices and the exchange rate.
Groenewold and Paterson (2013), Unlu (2013), Tuncer and Turaboglu (2014), Mitra
(2017) and Al-Shboul and Anwar (2014) however find a long-run relationship between
the two variables. These mixed results could be ascribed to differences in sampling size
and period, methodology employed by different authors, and the level of development
of the country investigated. Al-Shboul and Anwar (2014) aimed to extend the existing
literature on foreign exchange rate risk pricing. Unlike the existing studies on Canada,
they use six alternative bilateral and one multilateral exchange rate proxies.
Furthermore, using both a two-factor and a three-factor capital asset pricing model
(CAPM), they test for the presence of a long-run relationship in exchange rate risk
pricing, herding behavior, term structure and interest rate. The estimated results based
on both the ordinary least squares (OLS) and generalized least squares (GLS) estimation
techniques confirmed that exchange rate risk in the Canadian equity market is priced
and that the pricing of this risk is time varying. This result holds for all seven exchange
rate proxies. Their empirical analysis also suggested the presence of a long-run relation-
ship among the key variables. This relationship is found to be insensitive to variations
in the world market return.

In addition, there is a growing body of literature particularly in finance suggesting
that there is an asymmetric relationship between exchange rate and stock prices (see for
example, Bahmani-Oskooee & Fariditavana, 2014; Walid, Chaker, Masood, & Fry, 2011;
Chkili Nguyen, 2014; Bahmani-Oskooee & Saha, 2016a, 2016b ; Azher & Igbal, 2016
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among others). Miller and Reuer (1998) argued in favor of asymmetric hedging. They
postulated that if firms use real options to hedge against exchange rate changes,
exposure coefficients are expected to be different for periods of exchange rate apprecia-
tion compared to periods of depreciation. The same, they claim, will be true if one
follows research related to firms’ pricing decisions in international markets. They
generally find some support for asymmetric exposure using the Canadian dollar,
Japanese yen and Mexican peso and stock returns in these three countries. Apergis
and Rezitis (2001) used a measure of exchange rate volatility instead of exchange rate
itself to extend the same analysis and show that volatility spillovers from foreign
exchange markets to equity markets are asymmetric. Furthermore, given that asymme-
try is typically linked with non-linearity, Bartram (2004) argues that non-linear foreign
exchange rate exposures result if corporate cash flows are a non-linear function of
exchange rates. This non-linearity could be due to uncertainty associated with future
cash flows.

Koutmos and Martin (2003) further supported asymmetric exchange rate exposure
empirically by decomposing exchange rate changes into their depreciations and appre-
ciations using the partial sum concept and estimated exchange rate exposure models
using standard methods. Considering a few sectors from Germany, Japan, UK, and the
US, they find that in 40% of the country-sector models there is significant asymmetric
exchange rate exposure. The asymmetric exposure is relatively more pronounced in the
financial sector and consumer goods sectors. In their view, this could be attributed to
asymmetric hedging in the former sector and pricing-to-market conditions in the latter
sector. Also, Hsu, Yau, and Wu (2009) consider stock price indices of 33 industries in
Japan to foreign exchange exposure; they do not find much support for asymmetric
effects. Using correlation approach and correlation coefficient between positive move-
ments and negative movements, they find that only pharmaceutical, real estate and air
transportation industries exhibit asymmetric correlations, hence asymmetric exposure.

Nevertheless, current studies have tried to distinguish short-run exposure from long-
run exposure by adopting the most recent method of Shin, Yu, and Greenwood-Nimmo
(2014). Shin et al. (2014) introduced asymmetric cointegration and error-correction
modeling which relies upon Pesaran, Shin, and Smith (2001) bounds testing approach
under which variables in a given model could be a combination of stationary or I(0)
and integrated of order one, I(1). Cuestas and Tang (2015) used monthly data from
each of the 31 Chinese industries and with the Nonlinear Autoregressive Distributed
Lag (NARDL) approach of Shin et al. (2014) found that some of the non-exporting
industries are exposed to foreign exchange risk, which could be due to their dependence
on imported inputs. Furthermore, industry returns are subject to lagged exposure
effects but such effects quickly disappear and make swift adjustment to a new equili-
brium around five months. This makes the long-run exposure to be symmetric or very
small.

Bahmani-Oskooee and Saha (2016a) affirmed that exchange rate changes could affect
different firms differently depending on whether they are export oriented or are heavily
dependent on imported inputs. Therefore, the overall effects of exchange rate changes
on an aggregate stock price index could be in either direction. After introducing non-
linearity into the adjustment process and after using a non-linear ARDL approach to
cointegration and error-correction modeling combined with monthly data from Brazil,
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Canada, Chile, Indonesia, Japan, Korea, Malaysia, Mexico, and the UK, they show that
exchange rate changes have asymmetric effects on stock prices, though the effects are
mainly in the short run. In addition, Bahmani-Oskooee and Saha (2016b) investigated
the asymmetric effects of exchange rate movements on stock price indices of 11
different sectors in the US. They employed an asymmetric cointegration and NARDL
approach, and found that the changes in the nominal effective exchange rate of the
dollar have significant asymmetric effects in the short run in ten sectors. Six of the 11
sectors have an asymmetric exchange rate long-run effect. Also, while depreciation in
the dollar has a positive impact on the share prices in five of the six sectors, apprecia-
tion in dollar does not.

From the related literature reviewed, studies have considered the symmetric and
asymmetric effects of variations in exchange rates on stock prices at the aggregate and
sectoral levels but none has considered the effects at the firms’ level using individual
firm data particularly on Nigeria. As an important emerging economy, the Nigerian
stock market provides an interesting setting to analyze whether there are symmetric or
asymmetric exchange rate effects on individual firms’ stock prices. Hence, the study
employs the ARDL and NARDL frameworks to investigate short-run and long-run
asymmetric effects of exchange rate on individual firms’ stock prices. This is thought to
be appropriate since aggregation at the economy-wide and sectoral levels may mask the
impact of exchange rate movements on firms’ stock prices.

3. Model and methodology’

Bahmani-Oskooee and Saha (2015) recently reviewed the entire literature on the
relationship between exchange rate and stock prices and pointed out that these studies
are commonly grouped into two categories on the basis of the methodological orienta-
tion. On the one hand is the group of studies that rely upon a bivariate model between
exchange rate and stock prices. Such studies fail to incorporate other variables that
might likely influence the linkage between the two variables. In the other group are
studies that considered multivariate models that incorporate additional variables, which
might influence the association. Based on the existing literature, the original model for
this study is given below:

SP, =y + 9EX, +u, (1)

Where SP and EX denote the logarithm of stock price and exchange rate, respectively.
yis the intercept term and ¢ is the parameter of the model to be estimated.

In order to estimate the asymmetric effects of exchange rate on stock prices, we
partitioned the exchange rate variable into positive and negative using the partial sum
process. The asymmetric version of equation 1 is specified as:

SPi =y + ‘PEX;L +@EX, +u, ()

'We wish to express thanks to the anonymous reviewers for their suggestions which have helped to improve the
methodology section.
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Where the exchange rate variable EX is decomposed into EX,” and EX, signifying
positive changes (depreciation) in exchange rate and negative changes (appreciation)
in exchange rate, respectively.

Hence, the study employed the linear (symmetric) and non-linear (asymmetric)
Autoregressive Distributed Lag Model developed by Pesaran et al. (2001) and Shin
et al. (2014), respectively. The Autoregressive Distributed Lag (ARDL) model has
several advantages among which are: its procedure is flexible and is applied to series
that are integrated of different orders (i.e. I(0) or I(1) but not I(2) (Raza, Shahzad,
Tiwari, & Shahbaz, 2016). In addition, its specification is proper in resolving the
problems of endogeneity and residual serial correlation simultaneously (Pesaran et al.,
1997).

3.1. The symmetric ARDL (z, y)

The analysis for this study begins with the assumption of a linear (symmetric) response
of stock price to changes in exchange rate and subsequently we would allow for positive
and negative changes in exchange rate by relaxing this assumption. Accordingly, the
symmetric version of the ARDL is given as:

z )

AlnSP, =y, + Z ¢, AlnSP,_, + Z ¢,AInEX, ,+y, InSP, | + v, InEX, ,
a=1 b=0

+ &t (3)

Where A in Equation 1 is the difference operator, while y,, ¢, and ¢ are parameters and
¢ is the white noise disturbance. Also, In SP is the log of stock price for each firm over

a period of time t;In EXdenotes the log of exchange rate benchmark at period t. The

_¥
¥

assumed that AInSP;_, = 0 and Aln EX;_;, = 0. Therefore, the short run estimate for
exchange rate is obtained as ¢,. Eq. (1) can be re-specified to include an error

long run slope (elasticity) coefficient is computed as since in the long run, it is

correction term as follows:

z J
AlnSP, = 8,1+ Y 9, AInSP o+ ¢,AInEX, y+y, InSP,
b=0

a=1

+v,InEX; | + & (4)

where v,y =InSP,_; —y, — y,InEX;_, is the linear error correction term; the
parameter §; is the error-correcting speed of adjustment for each unit which is

also equivalent to y,. The parameters y, and y, are computed as —% and —%
1 1

respectively.

3.2. The non-linear (asymmetric) ARDL (z, y)

The NARDL bounds testing approach developed by Shin et al. (2014) is applied to
estimate short- and long-run dynamics. The bound testing approach provides robust
empirical results even for small sample sizes (Salisu and Isah, 2017; Salisu and Mobolaji,
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2013; Ghatak and Siddiki, 2001; Narayan and Narayan, 2005; Pesaran et al., 2001) and
can be applied regardless of the order of integration with the exception that the series is
integrated with the maximum order of one. The order of integration can be verified
using unit root tests. Further, when the time series are noted to have cointegration
using their positive and negative components (Granger & Yoon, 2002), the case of non-
linear cointegration is implied. Some possible reasons of non-linearity include, inter
alia, noise traders, non-linear transaction cost, asymmetric adjustment process and/or
extreme volatility. The latter becomes highly plausible when the sample includes major
shocks such as the influence of the global financial crisis of 2007-08.

The NARDL framework allows modeling asymmetric cointegration using positive
and negative partial sum decompositions and detecting the asymmetric effects both in
the short run and long run. It also allows the joint analysis of the issues of non-
stationarity and non-linearity in the context of an unrestricted error correction model.
The non-linear cointegrating regression version of Equation 1 is specified as:

z )
AlnSP =y, + Y ¢, AInSP,+ Y (¢, AInEX], + ¢, AlnEX, ,) -
a=1 b=0

+y,InSP +yy InEX[" ) + vy, InEX ", + &

where InEX;" and InEX; denote the positive and negative exchange rate series,
respectively. The long run (elasticity) coefficients for In EX," and In EX; are calculated
. -
as — Y2 and — ¥,
1 1 . o . .
These shocks are respectively constructed as positive and negative partial sum
decompositions of exchange rate changes defined as:

t t
InEX; = ZAln EX; = Zmax(AlnEX;ﬁ 0)
k=1 k=1

(6)

t t
InEX; =) AInEX; =) min(AlnEX;,0) 7)
k=1 k=1
The error correction version of Equation3 yields the following:

z J
AlnSP, =1, 1+ » ¢, AlnSP o+ > (¢ AINEX], + ¢, AInEX, ,) )
a=1 b=0

+ vy, InSP_; + y; InEX," | + v, InEX, | + &

The error-correction term (¥;_;) captures the long-run equilibrium in the asymmetric
ARDL specified in Equation 6, while its associated parameter 7, is the speed of
adjustment term that measures how long it takes the system to converge to its long-
run equilibrium following a shock.

In the non-linear framework, the first two steps to ascertain cointegration between the
variables are the same as for the linear ARDL bounds testing procedure, i.e. estimating
Equation 6 using OLS and conducting the joint null (y5 =y, = 0) hypothesis test.
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However, in NARDL, the Wald-test is used to examine the longrun (y; = y;) and short-
run (¢) = ¢,) asymmetries in the relationship. Finally, the asymmetric cumulative
dynamic multiplier effect of a unit change in In EX;" and InEX; on InSP; is examined
respectively as follows:

=y T p—0,1,2,......

Z 8111 SPt+b _ h aln SPt+b
onEX; £~ 9InEX;

where as h — oo, the m;| — y and m;, — y~. Since y*and y~are the asymmetric

long-run coefficients they can be calculated as ‘/’2+/1/,1 and V2 /‘/’1’ respectively.

4. Data and preliminary analysis

The dataset used comprised of daily exchange rate of Naira to US Dollar (NGN/USD)
and stock prices of 54 firms” listed on the Nigerian Stock Exchange (NSE). The firms
are grouped into six sectors for ease of analysis (see the Appendix for details). The data
covers from December 12, 2001 to December 8, 2017. The official Exchange rate data
was obtained from the Central Bank of Nigeria (CBN) website, while the stock prices
are from NSE and Cash Craft Assets Management. In preparing the data for prelimin-
ary analysis and model estimations, we encountered the challenge of non-synchronous
trading days. To deal with this problem, we painstakingly traced and removed the
discrepancies in days using the exchange rate series as a yardstick. At the end of this
exercise, we ended up with 3,856 daily observations.

The descriptive statistics are presented in Table 1. Starting with the mean statistic,
for group 1 (industrial and construction), all the series are positive on average with
WAPCO having the highest mean and FIRSTALUM having the lowest mean. The Table
also indicated high standard deviations for the series with WAPCO and FIRSTALUM
having highest and lowest levels of deviations, respectively. Considering group 2 (con-
sumer goods) in the same Table 1, NESTLE has the highest value on average and
highest standard deviation while PREMBREW has the lowest mean value and lowest
standard deviation. Again, all the series in this group have positive average values.

Moreover, for group 3 (conglomerates and ICT), daily averages for AGLEVENT,
JOHNHOLT, UACN, NCR and TRIPPLG are all positive, with the highest value being
for UACN and the lowest for AGLEVENT. The standard deviation follows the same
pattern with UACN and AGLEVENT having the highest and lowest deviations, respec-
tively. Furthermore, group 4 (Financial services), showed the descriptive statistics for
the firms in the banking, insurance and other financial institutions. The mean values for
all the firms are positive where FBNH has the highest followed by GTB, while
GUINEAINS and LASACO both have low average values. Standard deviations are
also high for FBNH, GTB, and low for GUINEAINS and LASACO, respectively. For
the Oil & Gas sector in group 5, the mean values are relatively high for all the firms
except for BOCGAS with an average value of 6.78 while TOTAL has the highest mean
of 173.47. In the Healthcare Pharmaceuticals and Agricultural Production sector in

2See Appendix for list of firms.
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group 6, the average values and deviations do not follow the same pattern as the other
groups described earlier. While OKOMUOIL is with the highest mean value and
LIVESTOCK with the lowest average value, GLAXOSMITH has the highest deviation
from the mean, while LIVESTOCK has the lowest standard deviation. Finally, exchange
rate has a positive average value of 157.79 and a standard deviation of 49.74.

As conventional for time-series analysis, we subjected the relevant variables to unit
root tests. Pesaran et al. (2001) specified some requirements in order to estimate ARDL
models, which includes that variables could be I(0) or I(1) or mixed but not I(2). As
a preliminary exercise, we apply both the Augmented Dickey-Fuller (ADF) and Philip-
Perron (PP) tests to the level as well as the first differenced variables and report the
results in Table 2. Evidently, Table 2 exhibits that there is no I(2) variable in the series
employed in this study. Therefore, we can proceed to estimate all the models. Following
the literature, we initially impose a maximum of four lags on each variable in both
models 1 and 2. Eventually, we use Schwartz Information Criterion (SIC) to select an
optimal lag for all our specifications.

5. Empirical results
5.1. Symmetric stock-exchange rate relationship

The linear estimations of our symmetry models are presented in Table 3. Again, as
stated above, for ease of analysis the firms are arranged into six groups based on their
sectoral classification. In each of the six groups, we report the short-run coefficients,
long-run coefficients and the error correction terms.

Given the fact of the mixed order of integration shown by the series under investiga-
tion, we then proceed to determine the long-run and short-run responses of stock
prices to changes in exchange rate. For group 1 (Industrial and Construction), the
estimated coefficients in Table 3 show that the response of stock prices to exchange rate
changes differs from one firm to the other. We find that in the short run, a change in
exchange rate will result in a negative change in the stock prices of five of the firms®
considered and a positive relationship in the other five firms. Considering the lagged
values of exchange rate, the results exhibit that exchange rate has a positive impact on
stock prices of five firms while the relationship is negative in the remaining firms.
However, in the long run it appears that exchange rate positively influences the stock
prices of four firms but the remaining six firms respond negatively to exchange rate
fluctuations. Nevertheless, we must establish cointegration for the long-run estimates to
be valid. The results of the F-test applied for significance of lagged level variables reveal
that our calculated F-statistic of all the series except one firm are much less than the
lower and upper bound critical values of (4.94 and 5.73), implying no cointegration.
The F-statistic of 12.95 in JBERGER indicates cointegration between exchange rate and
its stock prices. However, if we depend on a different test, we find evidence of
cointegration. The alternative test is based upon the speed of adjustment or error
correction concept. This is consistent with the findings of Bahmani-Oskooee and
Saha (2016). The coefficient estimates from the EC are derived from Equation 4 to

3See Appendix for the complete listing of firms.
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Table 2. Unit Root Test Results.

Dickey-Fuller Phillip-Perron
Level First Difference Level First Difference

Variables 1(0) 1(1) 1(0) 1(1)
Exchange rate —-0.867 —45.680%** —-0.869 —45.769%**
ASHAKACEM 4.285%** - —2.949 —86.246***
BERGER -1.975 —39.669*** —2.205 —39.938***
BETAGLAS —3.582%* - —3.583** -
CCNN —2.347 —40.617%** -2.512 —40.667***
CAP —1.040 —36.003*** -1.217 —36.208***
FIRSTALUM —1.056 —53.468*** -1.150 —52.179***
WAPCO -1.731 —43.738*** —1.843 —43.718***
CUTIX -1.911 —35.804*** —2.049 —36.102%**
JBERGER —4.605%** - -3.162* -
UAC-PROP —0.859 —45.048*** —0.925 —45,032%**
7UP —2.007 —43.132%** —2.007 —43.095***
CHAMPION -1.129 —68.913*** —0.989 —64.768***
NESTLE —2.580 —43.494*** -2.611 —43.474***
CADBURY -1.018 —38.247*%* -1.294 —38.280***
FLOURMILL —1.005 —38.874*** —1.148 —38.793***
NASCON -1.983 —43.790*** -2.079 —43,790%**
DUNLOP —1.238 —41.133*** —1.442 —41.3171%**
VITAFOAM -3.291* - —3.263* -
GUINNESS -2.509 —30.775%** -2.611 —31.134***
INTERBREW -1.691 —42.752%** -1.794 —42.847*%*
NB -3.171* - —3.183* -
PREMBREW -1.999 —48.752%** —1.982 —48.710%**
Pz —1.483 —42.181%** —1.604 —42.125%**
UNILEVER -1.236 —39.011%** -1.573 —38.966***
AGLEVENT —1.343 —57.716*** -1.165 —57.191***
JOHNHOLT -0.417 —38.064*** —0.660 —38.307***
UACN -0.576 —43.098*** —0.593 —43.070***
OKOMUOIL -2.070 —52.561*** -2.126 —52.584***
LIVESTOCK 0.053 —35.320%** —0.461 —35.527***
AllCO -2.327 —50.682*** -2.520 —49.791***
GUINEAINS —3.632%* - —3.140% -
LASACO -1.375 —32.823%** —-1.764 —32.847%**
LAWUNION —0.687 —56.922%** -0.411 —56.490***
NEM —1.439 —36.896*** -1.679 —36.819***
NIGERINS —1.953 —36.027*** -2.197 —36.371***
WAPIC —1.427 —38.041*** —1.654 —38.1271***
ROYALEX —1.646 —38.156*** -1.910 —38.005***
FBNH -1.678 —33.818*** -1.790 —33.375%%*
WEMABANK -1.768 —38.754*** -1.899 —38.837***
UBN —-1.985 —26.567*** —-1.895 —27.370%**
UBA -0.761 —39.193*** —0.987 —30.147***
GUARANTY —2.557 —40.194*** —-2.580 —40.007***
ACCESS —2.352 —44.350%** —2.438 —44.258***
OANDO -2.072 —33.177%** -2.173 —33.022%**
CONOIL —1.896 —55.895%** -0.126 —55.524***
FO —0.935 —30.373*** -1.154 —39.512%**
MOBIL -2.499 —54.561*** -2.158 —54.848***
TOTAL —1.987 —43,984*** -1.973 —43.908***
BOCGAS —2.548 —40.592*** —2.536 —40.675%**
GLAXOSMITH —1.840 —39.708*** -1.937 —39.632%**
MORISON 0.357 —52.246*** 0.343 —51.520***
PHARMDEKO —2.247 —25.759%** -2.123 —23.377%%*
NCR —0.661 —38.041%** —0.934 —38.627***
TRIPPLEG —0.728 —36.523%** —0.937 —36.814***

Notes. All the variables stated here are in their natural logs, while ***, **, * indicate statistical significance
at 1%, 5% and 10% respectively.
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generate the error correction term (ECT) labeled. Asignificant negative coefficient
obtained for ECT supports cointegration, which in this study is the case for all the
firms in group 1.

Furthermore, considering the magnitudes of the elasticity coefficients, we find that
the elasticity coeflicients (both in the long run and short run) for all the firms are higher
in the long run than in the short run. In the long run, the stock market is exchange rate
elastic for six firms while it is inelastic for the other four firms. Although, in the short
run all the firms are inelastic.

Considering Group 2 (Consumer Goods) on Table 3, among the 14 firms investi-
gated, there is a negative relationship between nominal exchange rate and stock prices
of 7 firms while the remaining 7 firms and exchange rate have positive relationship in
the long run. However, these results are statistically significant only in three firms.
Conversely, in the short run the coefficient of exchange rate is negatively related to 11
firms but has a positive relationship with the other 3 firms. Again, as seen in group 1
above, there seems to be no cointegration when considering the F test, but the alter-
native test results prove the existence of cointegration as indicated by the speed of
adjustment term (v;_;). In addition, a significant negative coefficient obtained for v;_,
indicates evidence of cointegration, where in the case of group 2, all the coefficients are
negative, less than zero but significant only in 6 out of 14 firms. In terms of the
magnitude of elasticity of coefficients, we also find that the elasticity coeflicients are
higher in the long run than in the short run for all the firms. In the short run, the stock
market exhibits exchange rate inelasticity for all the series. On the other hand, in the
long run, the stock prices are exchange rate elastic for six firms while being inelastic for
eight firms. However, most of the coeflicient estimates are statistically insignificant,
except for three firms, which are significant at 1%, 1% and 5%, respectively, in the short
run, and other three firms at 10%, 5% and 10%, respectively, in the long run.

Results for group 3 (Conglomerates and ICT IT Services) are also reported in
Table 3. The coeflicient estimates show that there is a positive response of an instant
change in the nominal exchange rate on all the firms considered except for
AGLEVENT, which has a negative association in the short run. However, a one
period lagged dynamics of exchange rate has a negative effect on stock price of one
firm and positive influence on the stock prices of the other four firms. In contrast,
in the long run, it appears that the exchange rate-stock market relationship is
negative for all the firms under consideration in group 3. When considering the
magnitude of the coefficients, we find that all the firms are exchange rate elastic in
the long run. In the short run, however, they are inelastic with very low magnitude.
In addition to all these results, there appears to be no cointegration judging from
the F-statistic test results. However, considering an alternative test of the error
correction model, the results seem to have cointegration given the values for ECT.

Turning to the linear relationship between nominal exchange rate and stock prices in
group 4 (Financial services), it can be clearly seen that changes in nominal exchange
rate have effects only on stock prices of one firm at 5% in the short run. Nevertheless, in
the long run it appears that nominal effective exchange rate has significant effects on
four financial firms; since corresponding coefficients are significant at either 5%, 1%,
10% or 5%. In terms of the degrees of the elasticity coefficients, the results indicate that
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they are also higher in the long run than the short run for all the firms. In the long run,
of all the 14 firms investigated, the stock prices of 11 firms are exchange rate elastic,
while the remaining 3 are exchange rate inelastic. In contrast, in the short run the stock
market is exchange rate inelastic for all the firms under investigation. Observing the
relationship between nominal effective exchange rate and the firms’ stock prices, the
results are mixed. Specifically, in the short run we find a negative relationship between
nominal effective exchange rate and nine firms, which is significant only in one firm
and insignificant positive for five firms. The link in the long run is also significantly
negative for three firms, but negative and not significant for six financial firms.
However, it is positive but insignificant for four financial firms, except one that is
significant at 5%. Again, as emphasised above, our results in this group 4 of the F-test
applied for joint significant level variables show that the F-statistic calculated as shown
in Table 3 is less than the upper bound critical value of 5.73, which implies no
cointegration. However, if we continue to rely upon the alternative test based on the
error correction model, generated as v;_; in Eqn. 4, a negative, less than zero and
significant coefficient derived from v;_; supports cointegration, which is the case in
group 4 for Financial services.

Next, we examine the results for Group 5 (Oil & Gas). Taking into account the
exchange rate-stock market nexus, we find that there is a positive relationship between
nominal effective exchange rate and stock prices of five firms, but negative relationship
with two firms in the short run. The effect of a change in nominal effective exchange
rate is however significant at 5% in BOCGAS while it is almost zero in CONOIL. In the
long run, on the other hand, a change in exchange rate has no statistical significance in
any of the firms, but the relationship is negative for two firms. It is however positive for
the other four firms. For the magnitude of the elasticity coefficients, the results show
that the elasticity coefficients are again higher in the long run than the short run for all
the firms, except for OANDO. In the long run, the stock prices of two firms are
exchange rate elastic, while they are inelastic for four firms. In the short run, however,
the stock prices of all the firms are exchange rate inelastic, with the effect almost zero
for one firm.

Furthermore, we must ascertain cointegration for our long-run estimates to be
validated. Going by the F-test applied for joint significance of lagged level variables,
the results reveal that our calculated F-statistic series in Table 3 are far less than the
upper bound critical value of 5.73, which means no cointegration. Here also we depend
on an alternative test that shows evidence of cointegration. This alternative test is based
upon error correction method. We generate the error term from Equation 4 labeled
v¢_1. A negative significant coefficient obtained for v;_; supports cointegration which is
the case in the results for group 5 (Oil & Gas).

Finally, in the linear case, we present results for group 6 (healthcare, pharmaceuticals
and agricultural production). We also proceed to determine the long-run and short-run
dynamics of the influence of exchange rate changes on stock prices. Particularly in the
short run, we find negative but insignificant relationships between nominal effective
exchange rate and stock prices of four firms out of the firms investigated. The relation-
ship is however positive and significant between nominal effective exchange rate and
the other remaining one firm. The results in the long run exhibit positive and
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insignificant relationship between nominal effective exchange rate and stock prices of
three firms, while the link is negative for MORISON and PHARMDEKO, but at 10%
significance level for PHARMDEKO. Referring to the magnitude of the coeflicients of
elasticity, we observe that the coefficients are higher in the long run than in the short
run. Precisely in the short run, the stock prices of all the firms are exchange rate
inelastic. Conversely, in the long run, all firms in group 6 are exchange rate elastic,
except for one. Once again, we rely on our error correction concept to determine long-
run cointegration since our F calculated for all the series is much less than the upper
bound of critical value of 5.73. Since our error correction term obtained for v;_; is
negative and significant, it signifies there is long-run cointegration.

As the results in Table 3 show, we observed that the estimated standard errors are
very small and almost all the coefficients are statistically insignificant, except for three
firms in group one; four firms in group two. The results further established statistical
significance in four firms in the financial sector; only one in the Oil & Gas sector; two in
Pharmaceuticals and Agriculture sectors. These findings happen to be consistent with
the studies by Phylaktis and Ravazzolo (2005); Rahman and Uddin (2009); Bahmani-
Oskooee and Saha (2016); among others.

5.2. Asymmetric stock-exchange rate relationship

The results for group 1 (Industrial and Construction) in Table 4, show that in the long
run, both positive and negative exchange rate changes tend to affect stock prices of the
firms differently. A positive change of exchange rate, for instance, negatively affects the
stock prices of six out of ten firms in group 1. The effect is statistically significant and
negative for three firms. Still in the long run, a negative shock of nominal effective
exchange rate has a positive influence on five firms, which is also significant only in one
firm. A negative change in exchange rate is also negative and significant in three firms,
although the magnitude is higher for negative than positive. The results also indicate
that stock prices are exchange rate elastic in the long run in only three firms both for
positive and negative changes, in WAPCO for negative changes only, while the price is
exchange rate inelastic for the remaining firms.

In the short run, on the other hand, the stock prices reactions to both positive and
negative shocks are somewhat similar. For the positive change, five firms respond
negatively and the remaining five respond positively. For a negative change in exchange
rate, six firms react positively while the remaining four have negative response. In
addition, in the short run, all the firms are exchange rate inelastic for both positive and
negative shocks. Once again, in order to validate our long-run assessment, we must
establish cointegration through either the F-test or ECM (¥;_;). Judging from the
E-Statistic, there is non-existence of long-run relationship between nominal exchange
rate and stock prices for all the firms in this group. However, if the alternative method
of ECM is adopted, we establish long-run cointegration as all the error correction terms
are negative and significant.

The results for group 2 (Consumer Goods), shows that while currency appreciation
(Positive change in nominal exchange rate) has negative long-run effects in 11 out of 14
firms, depreciation has negative effects in 7 firms. The positive change in exchange rate
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has negative and significant effects for three firms, while a negative change in exchange
rate is negative and statistically significant in seven firms. For the elasticity coefficients
of exchange rate, two firms’ stock prices are exchange rate elastic for currency deprecia-
tion while another two firms are exchange rate elastic for both currency appreciation
and depreciation, but the impact is more from depreciation than appreciation; however,
all other firms in this group 1 are exchange rate inelastic for both negative and positive
shocks. Conversely, in the short run, positive and negative shocks appear to exert equal
effect on all the firms’ stock prices under consideration. A positive shock has significant
negative short-run effect on two firms’ stock prices, but positive and significant in only
one; while a negative shock in the short run is positive and significant in another two
firms. Again, to determine long-run cointegration, we rely on either the error correc-
tion model or the F-Statistic. Using the F-Statistic, we establish cointegration in one
firm with a calculated F-statistic of 6.515, that is above the upper bound critical value of
4.85; the results are inconclusive in one other firm since its F-Statistic calculated (3.884)
is between lower bound (3.79) and upper bound (4.85) critical values. Nevertheless,
using the ECM, we can observe that there is long-run relationship between nominal
exchange rate and the stock prices of all firms in the Consumer Goods sector.

Considering the results for group 3 (conglomerates and ICT), in the long run the
results indicate that a positive change in nominal exchange rate leads to a positive
response in three firms, while the effect is negative and significant in the remaining two
firms. A negative change in exchange rate, however, has a positive impact in two firms,
but it has a significant negative effect on three firms. In terms of the degree of elasticity
coefficients, two firms are exchange rate elastic both for positive and for negative
movements in exchange rate in the long run, while the other firms are exchange rate
inelastic, regardless of whether the change is positive or negative. In the short run, on
the other hand, the results are rather mixed. There is a negative response from one firm
to both negative and positive exchange rate movements; two firms’ stock prices respond
positively to the negative and positive movements in exchange rate: a positive and
negative change in exchange rate has a negative and positive effect on one. The results
for one other show that stock price responds positively to positive change in exchange
rate while a negative movement in exchange rate has a negative effect on stock prices. In
terms of the scale of elasticity coefficients, all the stock prices are exchange rate inelastic
in the short run. In order for our long-run assessment to be valid, cointegration must be
established and either the F-statistic or ECM establishes it. Using the former, cointe-
gration can be established in only one firm. Again relying on the ECM, we can see that
there is cointegration in all the cases.

The results for group 4 (Financial Services), show that in the long run, an apprecia-
tion of the local currency has negative influence on stock prices of 6 out of 14 firms but
positive influence on the remaining firms, although currency depreciation affects stock
prices of 5 firms positively, while the effect is negative for the other 9 firms. For this
group, in the short run, stock prices is exchange rate inelastic except for one firm.
However, these effects are statistically significant only for five firms and insignificant for
the others. In addition, in the short run a positive change in exchange rate is negative
and significant for two firms, while a negative change is positive and significant for
three firms. In terms of the magnitude of the elasticity coefficients, two firms are
exchange rate elastic when there is currency depreciation in the short run, while all
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the other stock prices are exchange rate inelastic whether there is an appreciation or
depreciation. To ascertain cointegration, we again employed the F-statistics and the
error correction terms. Given the results for F-statistics, we can clearly see that out of
the 14 firms considered under the financial services sector, long run cointegration is
established only in 1 firm. The results are inconclusive in two firms. However, we
observed that long-run cointegration is established when the alternative method of
ECM is employed for all the firms.

Furthermore, group 5 (Oil & Gas sector) results show that in the short run, four out
of six firms respond positively to positive movement in nominal exchange rate while the
remaining two firms react negatively when there is currency appreciation. When there
is depreciation in currency, however, three firms respond positively while there is
negative responce in the stock prices of the other three firms. Similarly, in the long
run, currency appreciation continue to persist on the same path as in the short run as
the stock prices of the same four firms continue to respond positively and the other two
firms continue to respond negatively to positive exchange rate shocks. For a negative
shock in nominal exchange rate in the long run, the response is positive and insignif-
icant for two firms, and also not significant but negative for the remaining four firms. In
terms of the degree of the elasticity coefficients, all stock prices in the Oil & Gas sector
are exchange rate inelastic both in the long run and short run, and for both positive and
negative shocks. Once again our F-statistics did not establish cointegration but the
ECM did.

The last results are for group 6 (Pharmaceuticals and Agriculture). In the long
run, both negative and positive nominal exchange rate changes have a propensity to
exert negative impact on stock prices in three out of five firms, although the
magnitude is higher for negative than positive in just one of the firms. Among the
five firms, four are exchange rate inelastic except for one, which is exchange rate
elastic in the long run regardless of whether the exchange rate shock is negative or
positive. In the short run though, stock prices for all the firms responded more to
positive exchange rate shocks than negative shocks and their response follows the
same negative direction as in the long run. The magnitudes of the elasticity coefhi-
cients, however, are exchange rate inelastic for both positive and negative shock
asymmetries in all cases, with long-run cointegration established given the error
correction terms.

Similar to the symmetry case, the asymmetric dynamic model also shows that
exchange rate does not have significant impact on the stock prices in most of the
firms. The results in Table 4 indicate that the non-linear modeling did not improve the
goodness of fit of the models. The adjusted-R*> (R-squares) are still very small as
demonstrated in the table, and negative for two firms. The majority of the parameters
are statistically insignificant under the 1%, 5% and 10% conventional levels. As shown
in Table 4, the ECM (vJ;_;) are statistically not significant in most cases. This signifies
that there is no long-run relationship between exchange rate and stock prices of most
firms. This further conclusion of no long-term equilibrium between stock prices and
exchange rates is consistent with the findings of Nieh and Lee (2001), Bahmani-
Oskooee and Sohrabian (1992).
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6. Conclusion

In this study, we investigated the exchange rate-stock price relationship at firm level in
Nigeria for the period from December 12, 2001 to December 8, 2017. More pointedly,
we examined whether the stock prices of the individual firms responded asymmetrically
to changes in exchange rate. Several studies have been carried out on the relationship
between exchange rate and stock prices particularly at the country and industry levels;
this study emerges to rigorously investigate non-linearities in exchange rate-stock price
relationship using firm-level data. We follow Bahmani-Oskooee and Saha‘s (2016)
recommendation and approach and determine whether exchange rate changes have
symmetric or asymmetric effects on stock prices in 54 firms in Nigeria. We adopted
Shin et al. (2014) asymmetric ARDL model. To perform reasonable comparative
analyses, the symmetric version was also estimated.

Considering the linear model, we found the relationship between exchange rate and
stock prices to be insignificant in most firms. A plausible reason could be the role
played by the government and monetary authorities (CBN) in managing the exchange
rate. These facts are observed in both the short run and long run for all the six groups.
Similarly, for the NARDL approach, we found that exchange rate changes do not have
asymmetric effects on stock prices for almost all the firms.

What this indicates is that the semi-floating exchange rate policy being managed by
the authorities certainly facilitates the shielding of the Nigerian stock market from the
effects of exchange rate fluctuations. In terms of investment tactics, financiers could
make short-term investments in the Nigerian stock market without taking into con-
sideration the exchange rate exposure. However, for long-term investments, the asym-
metric exchange rate exposure should be cautiously monitored. Nevertheless, the recent
semi-floating exchange rate policy regime might also accelerate the speed of the
Nigerian currency becoming more flexible and tradable in the foreign exchange market.
Moreover, the monetary authorities may need to reconsider the strict use of exchange
rate as a policy tool to attract foreign portfolio investment. Instead, other tools such as
interest rates may be complementarily deployed with a view to producing a favourable
investment environment. Added to these is the fact that an increasing number of
Nigerian enterprises are expanding their businesses overseas. Hence, the potential
asymmetric exchange rate exposure could become very effective and, for this reason,
Nigerian firms need to contemplate workable mechanisms for hedging against currency
exposures.
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Table A1. List of Firms Arranged in Groups.

Group Three: Conglomerates and

Group One: Industrial and Construction Group Two: Consumer Goods ICT IT Services
ASHAKACEM VITAFOAM AGLEVENT
BERGER CHAMPION JOHNHOLT
BETAGLAS NESTLE UACN
CCNN CADBURY NCR
CAP FLOURMILL TRIPPLEG
FIRSTALUM NASCON
WAPCO GUINNESS
CUTIX INTERBREW
JBERGER DUNLOP
UAC-PROP PREMBREW
Pz
UNILEVER
7UP
NB
Group Four: Financial Services: Banks, Group Five: Oil & Gas: Services and Group Six: Healthcare
Insurances and other financial petroleum products distribution Pharmaceuticals and
institutions Agricultural Production
AllCO OANDO GLAXOSMITH
GUINEAINS CONOIL MORISON
LASACO FO PHARMDEKO
LAWUNION MOBIL OKOMUOIL
NEM TOTAL LIVESTOCK
NIGERINS BOCGAS
WAPIC
ROYALEX
FBNH
WEMABNK
UBN
ACCESS
GTB
UBA

Source. Authors’ compilation
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