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Abstract:	 A growing body of scholarly research has explored the non-linearity of the Phillips curve, 
but empirical evidence from an African perspective, particularly within the ECOWAS 
sub-regional context, remains underexplored. This study aims to address this gap by offer-
ing a fresh perspective on the asymmetric Phillips curve for West African countries through 
a comparative country-specific analysis and a panel framework utilizing the nonlinear 
autoregressive distributed lag (NARDL) model for the period 1986–2020. The empirical 
outcomes demonstrate that the asymmetric response of inflation to both positive and neg-
ative unemployment differs across the countries of Benin, Burkina Faso, Ghana, Guinea, 
Cote d’Ivoire, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone, and Togo. Specifically, 
the study finds that inflation declines when unemployment rises and surges when unem-
ployment declines in both short- and long-term dynamics. These findings highlight that 
low unemployment during economic expansion leads to wage-price spirals, while high un-
employment results in low inflationary pressure during economic downturns in the analyz-
ed countries. The empirical outcomes are robust and consistent for both country-specific 
and panel analyses, but the extent of the inflation response to unemployment is more pro-
nounced in the WAMZ subregion. This study provides valuable insights for policymakers 
regarding the formulation of sound regional monetary policy.
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Introduction

Achieving price stability remains a major concern for global monetary policymakers. 
The emergence of the COVID-19 pandemic, coupled with the ongoing global eco-
nomic crisis, has positioned economic policymakers to grapple with the dual chal-
lenges of maintaining price stability and achieving sustainable employment. Over the 
past few decades, understanding the two policy variables—inflation and unemploy-
ment—has become a critical policy consideration for central bankers pursuing infla-
tion-targeting policies, particularly since the resurgence of the Phillips curve in 1958. 
The Phillips curve remains a useful tool for medium-term inflation forecasting and 
significantly influences monetary policy. For instance, Barnichon and Mesters (2020) 
emphasize the importance of the inflation-unemployment trade-off in monetary pol-
icy, as central banks utilize this trade-off to convert unemployment into inflation (or 
vice versa) through an interest rate policy. They further argue that a central bank’s 
ability to control inflation is contingent upon the magnitude of this trade-off, or more 
colloquially, the “unemployment cost” of lowering inflation.

Recently, concerns about combating rising inflation and unemployment have led 
to a debate on whether inflation responds differently to changes in unemployment. 
This argument was sparked by the observed failure of inflation to change when there 
was ostensibly high or low unemployment during the Great Depression and the glob-
al financial crisis of 2008. Consequently, scholars have speculated that the Phillips 
curve could be non-linear and convex and that inflation may respond asymmetrically 
to unemployment declines above and below natural levels. For example, Forbes et al. 
(2021) argue that upward pressure on prices is greater when there is a decline in un-
employment than when there is downward pressure, and that changes in slack (unem-
ployment) have little effect on inflation when there is spare capacity in the economy. 
This finding suggests the possibility of an asymmetric nexus between unemployment 
and inflation. However, empirical consideration of this central question has remained 
equivocal among economic policymakers and scholars since the pathbreaking study 
of Phillip (1958). Hence, this present study aims to reinvestigate the asymmetric 
trade-off nexus between unemployment and inflation, with a focus on the Economic 
Community of West African States (ECOWAS). The choice of the ECOWAS sub-re-
gion is based on three crucial factors. First, investigating the existence of the Phillips 
curve in the West African region is essential because of the impact of various socio-
economic backgrounds, macroeconomic policy implementations, and labour market 
reforms on the relationship between unemployment and inflation in each country. 
Second, unemployment is a pressing economic issue in this region, coupled with the 
outbreak of the COVID-19 pandemic, which exacerbates this menace. According to 
the International Labour Organization’s (2020) report, the unemployment rate in Af-
rica is the highest at 6.8%, followed by Europe and Central Asia (6.6%), the Americas 
(6.6%), and the Asia-Pacific region, with the lowest unemployment rate of 4.4%. The 
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report also indicated that southern African countries have the highest youth unem-
ployment rate in Africa, which was 53% in 2019, followed by North African countries 
(30%), West Africa (10%), Central Africa (9%), and East African countries (6%). 
Finally, understanding the dynamics of the unemployment and inflation nexus in the 
subregion is critical for policymakers and scholars, as the apparent disparity between 
the two series in the selected region could undermine the success of the proposed 
long-standing single monetary zone. Inflation is a key variable of interest because it 
is an essential convergence indicator for the successful implementation of monetary 
integration in the region. Therefore, this study would provide valuable insights nec-
essary for the successful implementation of convergence criteria.

This study makes an important contribution to the extant literature on the Phillip 
curve in three folds. First, our study is the first to offer empirical evidence on the asym-
metric Phillips curve for West African countries through a comparative country-specif-
ic analysis and panel framework. The results of this investigation offer fundamental in-
sights into predicting inflation rates and addressing the persistent unemployment issue 
in the region. Second, this study not only examines long-run dynamics but also delves 
into the short-run relationship between the variables. We employ the recent nonlinear 
autoregressive distributed lag (NARDL) and panel non-linear autoregressive distribut-
ed lag (PNARDL) techniques developed by Shin et al. (2014) for country-specific and 
panel studies, respectively. Third, most existing panel-based studies failed to consider 
subregional heterogeneity by grouping entire economies as a single entity. We extend 
the extant literature by dividing the sub-region into two blocs1, WAEMU and WAMZ, 
as highlighted by Folawewo and Adeboje (2017), as the different economic and political 
systems in these blocs warrant such disaggregation.

The rest of the paper is organized as follows. The next section provides a brief 
literature review. This third section presents the data sources and methodology. The 
fourth section is devoted to the empirical results and discussion, and section five pro-
vides the concluding remarks.

Brief Literature Review

The observed failure of inflation to change when unemployment rose and declined 
during the Great Depression witnessed in 1929 has generated intense debate among 
scholars and policymakers. The significant explanation for the “missing deflation puz-
zle” when there is ostensibly high unemployment globally is the downward nominal 
rigidity. This phenomenon underscores that the Phillips curve could perform poorly 
when the asymmetric nexus between inflation and unemployment is less understood 
(Ball and Mazumder, 2011). Over the past few years, a new strand of research has 
explored the asymmetry of the Phillips curve, but the empirical outcomes remain 
divergent across different economies. For instance, Debelle and Laxton (1997) in-
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vestigated the non-linearity of the Phillips curve in a cross-country setting using 
the Kalmer filter and maximum likelihood estimation (MLE) approaches spanning 
1971Q1–1995Q2 and uncovered the existence of an asymmetric trade-off between 
unemployment and inflation. Similarly, Stiglitz (1997) conducted the same investiga-
tion and found that the cyclical trade-off between the two variables becomes moder-
ate on the margin in the United States. Filardo (1998) explored the non-linearity of 
the Phillip curve in the U.S.A. and discovered that the Phillip curve is asymmetric 
when the output is rising and becomes linear as the output gap is declining. Similarly, 
Laxton et al. (1999) assessed the asymmetric linkages between unemployment and 
inflation in the U.S.A. spanning 1972Q1–1997Q1 by deploying a regime-switching 
procedure. The authors discovered that rising unemployment leads to low prices, 
whereas declining unemployment contributes to rising prices.

Eliasson (2001) investigated the asymmetry of the Phillips curve in Australia, 
Sweden, and the USA using a smooth transition regression approach and found ev-
idence of asymmetry in Australia and Sweden, but no evidence of asymmetry was 
reported in the USA. Furthermore, Barnes and Olivei (2003) explored the same in-
vestigation in the case of the USA using a threshold regression method spanning 
1961–2002 and documented that inflation responds differently to unemployment de-
pending on unemployment gaps. Using the New Keynesian Phillips Curve (NKPC) 
model, Huh and Jang (2007) examined the asymmetric Phillips curve in the UK 
and the USA, respectively. The authors discovered that the existence of a nonlinear 
nexus between unemployment and inflation hinges on the peculiarity of the econ-
omy, the magnitude of the intended inflation change, and whether central bankers 
aim to disinflate or prevent inflation from increasing. Similarly, Musso et al. (2007) 
analyzed the asymmetric Phillips curve for the case of euro-area economies and 
found no nonlinear Phillips curve. Onder (2009) investigated the same inquiry using 
the Markov-switching regime approach and documented evidence of an asymmetric 
trade-off between unemployment and inflation. The same conclusion was established 
by Ormerod et al. (2009), who deployed the fuzzy clustering technique and found that 
unemployment and inflation regimes are subject to persistent fluctuations over time.

Additionally, Hassonov et al. (2010) examined the asymmetric Phillip curve in 
Turkey over the period 1980–2008 and found that labour market tightening leads 
to a significant rise in inflation, while labour market slack causes a weak increase 
in inflation. The same conclusion was established by Peach et al. (2011). In a related 
study, Chortareas et al. (2011) discovered that prices respond asymmetrically to both 
decreasing and increasing unemployment in different quantiles in Euro area econo-
mies. Arabaci and Eryigit (2012) furthered the same inquiry using data from Turkey 
and documented that an asymmetric Phillips curve exists between unemployment 
and inflation. Using a USA state-level dataset, Kumar and Orrenius (2015) analyzed 
the asymmetry of the Phillips curve and documented that a fall in unemployment is 
more responsive to higher wages compared to a rise in unemployment above the his-
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torical average. Xu et al. (2015) also explored the same investigation in the USA using 
the asymmetric quantile regression technique and found that rising unemployment 
exerts a low increase in prices while declining unemployment causes a significant in-
crease in inflation. Similarly, Bildirici and Ozaksoy (2015), deploying the asymmet-
ric ARDL and Granger causality techniques in Canada, documented the existence of 
an asymmetric trade-off between the variables.

Furthermore, Gatt (2016) examined the asymmetric nexus between unemploy-
ment and inflation in the Maltese economy and found that inflation varies little with 
unemployment during recessions but responds to it during expansions. The same 
investigation was conducted by Nalewaik (2016) using the Markov-switching regime 
technique, which found that inflation increases as labour markets tighten beyond a 
certain point. Furthermore, Doser et al. (2017) also adopted threshold regression to 
investigate their study and discovered that, when the labour market tightens, there 
is a strong negative relationship between the variables but weak negative nexuses as 
the labour market loosens. The same conclusion was established by Kobb and Gab-
si (2017), who utilized the logistic smooth-transition regression method in Tunisia. 
Detmeister and Babb (2017) reported similar findings using national- and state-level 
data, but they found relatively little asymmetry. Murphy (2017) and Albuquerque and 
Baumann (2017) arrived at similar conclusions in their investigations.

Furthermore, N’Guessan (2018) explored the non-linear Phillips curve in Cote 
d’Ivoire by employing threshold cointegration methods and found that positive shocks 
to unemployment respond more rapidly than negative shocks. Bildirici and Ozaksoy 
(2018) revisited the same inquiry in the cases of Turkey, the USA, France, and Japan, 
and the authors discovered a weak trade-off between the variables during increasing 
unemployment, but it became stronger when the labour market was tightened. Con-
versely, Bryne and Zekaite (2019) discovered that wage inflation is unresponsive to 
unemployment when the labour market is tight in Euro-area economies. Using the fre-
quency domain approach, Mallick (2019) investigated the Phillips curve in Australia 
and discovered that the asymmetric Phillips curve is induced by numerous monetary 
policy regimes and changes in labour markets. Fu (2019), also using numerous mea-
sures of inflation and unemployment, uncovered that the Phillips curve changes over 
time. In a related study, Mutascu (2019) analyzed the asymmetric Phillips curve in 
the USA spanning 1945Q1–2017Q4 based on wavelet analysis techniques and found 
that the nexus between the variables is not stable during an economic downturn but 
becomes stable during economic expansion. In the same direction, Hooper et al. (2019) 
examined the same inquiry and discovered that the existence of an asymmetric Phillips 
curve in the USA is hinged on the nature of monetary policy implementation.

More recently, Abreu and Lopes (2020) estimated a nonlinear version of the New 
Keynesian Wage Phillips Curve (NKWPC) for the United States using the three-re-
gime threshold regression technique. The results reveal that wage rates increase sig-
nificantly when unemployment is low, and the rate of change in wages becomes con-
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stant at high unemployment levels. Bishop and Greenland (2021) found similar results 
when examining the Australian economy. Furthermore, Cristini and Ferri (2021) stud-
ied the various forms and levels of nonlinearity in the price Phillips curve in the United 
States over the period 1961Q1–2019Q4 by employing both pairwise and threshold tech-
niques. The empirical outcomes indicated that, at a specific threshold, the relationship 
between the variables weakens during periods of rising unemployment but becomes 
stronger as the labour market strengthens. Similarly, Onatunji et al. (2023) investigated 
the asymmetric Phillips curve in Nigeria spanning 1980–2020 using the non-linear 
ARDL procedure. The authors discovered that declining unemployment spurs rising 
inflation, while increasing unemployment leads to low inflation in the country.

The extensive review of prior studies (Table 1) has identified crucial research ar-
eas that require attention in order to fill existing gaps in the literature. Notably, the 
review has revealed an expanding body of scholarly documents on the non-linearity 
Phillips curve, but the empirical evidence on this discourse from an African perspec-
tive, particularly within the ECOWAS sub-regional context, has been underexplored. 
This necessitates the current study to examine the non-linearity Phillips curve in the 
ECOWAS member countries from the perspective of comparative country-specific 
and panel framework employing the most recent econometric strategy, the nonlinear 
autoregressive distributed lag (NARDL) technique.

Data and methodology

Data

To analyze the asymmetric relationship between unemployment and inflation, we 
employ an annual dataset for all fifteen ECOWAS countries spanning over the period 
1986–2020. The countries included were Benin, Burkina Faso, Cape Verde, Guin-
ea, Guinea-Bissau, the Ivory Coast, Ghana, Liberia, Nigeria, Senegal, Niger, Mali, 
Sierra Leone, Togo, and Gambia. The choice of the sample period was primarily 
informed by the availability of data and marked the period in which different eco-
nomic stabilization reforms, macroeconomic frameworks, and ongoing convergence 
programmes were witnessed in these economies. The inflation rate is measured using 
the consumer price index and the unemployment rate as proxies for the total unem-
ployment rate (as a percentage of the total labour force, a national estimate). Data on 
both the inflation rate (INF) and the unemployment rate (UNE) were drawn from the 
World Development Indicators database. The variables are transformed into natural 
logarithms to obviate the problem of non-normality and heteroskedasticity. Table 2 
presents the summary statistics of the variables used in this empirical investigation 
for both the country and sub-regional studies. The statistics indicate significant vari-
ability between the series in all countries considered, which confirms the heterogeneity 
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across countries. Specifically, Cape Verde and Niger had the highest and lowest levels 
of unemployment, with values of 11.179 and 1.203, respectively. Similarly, Nigeria and 
Benin have been reported to have the highest and lowest inflation rates, respectively, 
during the analyzed period. Interestingly, standard deviation statistics show evidence 
of homogeneity across countries with respect to the inflation rate. The inflation rate is 
the most and least volatile in Ghana (79.4896) and Liberia (8.154), respectively. Sim-
ilarly, Nigeria (4.649) and Guinea (0.097) reported the highest and lowest variations, 
respectively, in unemployment. Jarque-Bera statistics indicate that neither series, par-
ticularly inflation, follows a normal distribution in all countries. At the group level, the 
average unemployment rate is higher in WAEMU countries than in WAMZ countries. 
Conversely, the inflation rate is higher in WAMZ countries than in WAEMU countries, 
with an average and standard deviation values of 48.928 and 56.835, respectively.

Table 2: Descriptive statistics
Country Variables Mean Median Maximum Minimum Std. Dev Jarque-Bera

Burkina Faso UNE 4.133 3.635 3.6.479 2.440 1.535 3.719
INF 77.377 81.685 11.979 3.230 3.386 8.872

Benin UNE 1.565 1.316 2.677 0.690 0.765 4.044
INF 5.299 2.519 4.342 0.710 10.171 5.150

Cape Verde UNE 11.179 10.679 14.000 10.239 0.923 4.192
INF 79.002 82.704 10.801 0.610 30.972 2.061

Guinea Bissau UNE 2.648 2.658 3.210 2.406 0.176 3.943
INF 58.189 76.041 10.579 0.250 40.773 3.519

Gambia UNE 9.318 9.378 9.642 8.959 0.164 2.115
INF 57.646 29.181 18.579 0.250 40.773 3.519

Ghana UNE 6.077 5.570 10.360 4.157 1.705 5.978
INF 73.492 43.400 28.360 2.550 79.496 6.924

Guinea UNE 4.422 4.460 4.554 4.193 0.097 3.530
INF 12.039 8.234 10.626 0.432 17.856 4.611

Cote d’Ivore UNE 4.740 4.515 7.223 2.599 1.305 2.034
INF 77.119 83.592 12.856 0.810 32.567 5.776

Liberia UNE 2.391 2.266 3.300 2.073 0.337 9.154
INF 7.704 7.588 26.970 3.734 8.154 1.566

Mali UNE 6.662 7.167 11.710 3.210 2.401 0.742
INF 79.078 83.847 11.559 2.890 31.396 2.219

Niger UNE 1.203 1.307 3.100 0.317 0.719 3.082
INF 78.142 82.689 12.115 2.520 31.216 6.982

Nigeria UNE 6.636 3.805 25.890 3.539 4.649 8.334
INF 82.538 28.822 27.511 6.405 71.644 5.825

Senegal UNE 7.189 6.645 10.360 5.440 1.755 4.083
INF 80.259 85.433 19.251 1.029 30.160 7.495

Sierra Leone UNE 3.876 3.526 4.678 3.268 0.538 4.493
INF 20.913 13.442 12.761 3.916 26.680 6.308

Togo UNE 3.559 4.229 4.927 1.982 1.083 4.409
INF 79.257 79.783 13.296 1.803 30.260 6.096

WAMZ UNE 3.978 3.295 11.710 0.317 2.468 4.047
INF 66.941 79.041 13.296 3.230 38.847 2.970

WAEMU UNE 6.372 4.562 25.890 2.073 3.496 4.476
INF 48.928 23.559 28.360 3.916 56.835 6.412
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Econometric Methodology

Our study applies the nonlinear autoregressive distributed lag (NARDL) model de-
veloped by Shin et al. (2014), which is an asymmetric extension to the linear autore-
gressive distributed lag (ARDL) model developed by Pesaran et al. (2001). NARDL is 
unique among existing cointegration techniques due to the following features: First, 
this technique allows the quantification of the respective responses of the regressor 
to positive and negative shocks originating from the asymmetric dynamic multipli-
ers (Arize et al., 2017; Onatunji, 2019). Second, NARDL is a one-step estimation of 
asymmetry between variables for both short- and long-run dynamics. Third, the tech-
nique can also be applied to varying integration orders of variables, such as I(0), I(1), 
or a mix of both, and it is more efficient in small sample sizes. The NARDL method 
also enables one to distinguish between three different possible cases of cointegra-
tion: linear, non-linear, and no cointegration. Thus, the unrestricted error correction 
form of the linear ARDL is first specified as follows:

(1)

In this case, Δ represents the first difference operator, πt is the inflation rate as 
a proxy for the consumer price index and UNEt signifies the unemployment rate. 
mi is the optimal lag length chosen using the Schwartz information criterion (SIC) 
and Akaike information criterion (AIC) and εt denotes the error term. The long run 
coefficient is denoted by βi and the short run coefficients are represented by θi and 
ϕi respectively. The determination of a long-run relationship between the variables is 
confirmed by examining the null hypothesis that there is no cointegration (β1 = β2 = 
0), using a non-standard F-test developed by Pesaran et al. (2001).

Equ (1) is a linear estimate of the ARDL approach. Using the NARDL method, 
unemployment is broken down into two partial sum processes with positive (UNEt

+) 
and negative (UNEt

-) components to examine the asymmetric relationship between 
inflation and unemployment, as depicted below:

(2)

By integrating the two partial sum processes of positive and negative components 
in Equ. (2) the linear ARDL model in Eq. (1), the error-correction model of the 
NARDL approach is formulated as follows:

(3)

The NARDL technique is empirically analyzed in the same process as the linear 
ARDL model. An asymmetric long-run relationship between the variables is also es-
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techniques due to the following features: First, this technique allows the quantification of the 
respective responses of the regressor to positive and negative shocks originating from the 
asymmetric dynamic multipliers (Arize et al., 2017; Onatunji, 2019). Second, NARDL is a one-
step estimation of asymmetry between variables for both short- and long-run dynamics. Third, the 
technique can also be applied to varying integration orders of variables, such as I(0), I(1), or a mix 
of both, and it is more efficient in small sample sizes. The NARDL method also enables one to 
distinguish between three different possible cases of cointegration: linear, non-linear, and no 
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tablished by testing the null hypothesis of no cointegration using the Bound test (FPSS) 
(proposed by Pesaran et al. (2001) or the t-statistic (tBDM) developed by Banerjee et 
al. (1998). To ascertain the presence of long run and short run asymmetries between 
the variables, Wald tests are employed to accomplish this purpose. The long run 
asymmetry impact of unemployment on inflation is verified under the null hypothe-
sis of 

model developed by Pesaran et al. (2001). NARDL is unique among existing cointegration 
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responsive to unemployment. As such, the asymmetric cumulative dynamic multiplier detects the 
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 Additionally, the asymmetric cumulative 
dynamic multiplier effect of a unit change in unemployment is computed to observe 
how inflation is responsive to unemployment. As such, the asymmetric cumulative 
dynamic multiplier detects the adjustment path of inflation from the initial equilibri-
um to a new equilibrium, following positive and negative shocks to unemployment, 
as follows:
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The preliminary estimation of the analysis begins with an examination of the time series properties 
of the series using the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests2 . 
The results of the unit root test show a mixed order of integration between the series in the countries 
considered; in particular, inflation contains a unit root at level in most countries. However, both 
series were found to be stationary at the first difference in all countries, with no presence of the 
I(2)  process. Perron (1989) pointed out that the conventional unit root test may exhibit low power 
and size distortions when there is existence of structural breaks in the series. To circumvent this 
problem, we employed Zivot and Andrew (1992) unit root test which permit one endogenous 
structural break.  The results reveal that only inflation is stationary at level in some countries, but 
both series become stationary at the first difference in all countries.   

Having established that the series are of different orders of integration, we proceed further 
to determine whether a long-run cointegration nexus exists between the series in the countries 
considered, employing linear and nonlinear ARDL bound tests. The results of the linear ARDL 
bound tests (𝐹𝐹%&&) in Table 3 indicate that the null hypothesis of no linear cointegration is rejected 
in eight out of the fifteen countries, namely Benin (6.895), Burkina Faso (4.923), Ghana (6.548), 
Guinea (9.813), Liberia (6.406), Mali (5.766), Niger (5.940), and Sierra Leone (8.357), 
respectively. This finding suggests a linear co-integration relationship between the variables in 
these countries. Conversely, the non-existence of a linear cointegration relationship between the 
variables is reported in Cape Verde (2.145), Cote d’Ivoire (1.887), Gambia (1.147), Guinea-Bissau 
(2.191), Nigeria (2.895), Senegal (1.792), and Togo (2.094). This can be attributed to the presence 
of asymmetric characteristics between the variables in these countries. However, the results of the 
nonlinear ARDL bound test in Table 4 demonstrate evidence of asymmetric cointegration 
relationships between the variables in all countries under investigation. Because some countries 
exhibit a linear long-run relationship between the series, an empirical investigation of the long- 
and short-run relationships was conducted using the ARDL technique. Table 3 presents the results 
of the long- and short-run estimations of the linear Phillips curve for country-level analysis. This 
finding shows that unemployment has a negative effect on inflation, but the relationship is 
statistically insignificant in ten countries: Benin, Cape Verde, Gambia, Ghana, Guinea-Bissau, 
Guinea, Liberia, Mali, Nigeria, and Sierra Leone. The findings from the linear ARDL technique 
indicate that the Phillips curve is invalid in these countries because the coefficients are 
insignificant. Additionally, the effect of unemployment on inflation was positive and statistically 
insignificant in Burkina Faso, Cote d’Ivoire, Niger, Senegal, and Togo. Overall, the results of the 
linear ARDL techniques show an insignificant relationship between unemployment and inflation, 
despite the expected signs of the coefficients aligned with theoretical arguments that an increase 
in unemployment leads to a decline in inflation.  The outcomes, however, lack economic 
significance or implications, suggesting that modelling the nexus between the series in a linear 
framework might lead to incorrect inferences and implications when there is potential asymmetry 
between the series.
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contains a unit root at level in most countries. However, both series were found to 
be stationary at the first difference in all countries, with no presence of the I(2)  pro-
cess. Perron (1989) pointed out that the conventional unit root test may exhibit low 
power and size distortions when there is existence of structural breaks in the series. 
To circumvent this problem, we employed Zivot and Andrew (1992) unit root test 
which permit one endogenous structural break.  The results reveal that only inflation 
is stationary at level in some countries, but both series become stationary at the first 
difference in all countries. 	

Having established that the series are of different orders of integration, we pro-
ceed further to determine whether a long-run cointegration nexus exists between 
the series in the countries considered, employing linear and nonlinear ARDL bound 
tests. The results of the linear ARDL bound tests () in Table 3 indicate that the null 
hypothesis of no linear cointegration is rejected in eight out of the fifteen countries, 

model developed by Pesaran et al. (2001). NARDL is unique among existing cointegration 
techniques due to the following features: First, this technique allows the quantification of the 
respective responses of the regressor to positive and negative shocks originating from the 
asymmetric dynamic multipliers (Arize et al., 2017; Onatunji, 2019). Second, NARDL is a one-
step estimation of asymmetry between variables for both short- and long-run dynamics. Third, the 
technique can also be applied to varying integration orders of variables, such as I(0), I(1), or a mix 
of both, and it is more efficient in small sample sizes. The NARDL method also enables one to 
distinguish between three different possible cases of cointegration: linear, non-linear, and no 
cointegration. Thus, the unrestricted error correction form of the linear ARDL is first specified as 
follows: 

 

In this case, ∆ represents the first difference operator , 𝜋𝜋! is the inflation rate as a proxy for the 
consumer price index and 𝑈𝑈𝑁𝑁𝑁𝑁! signifies the unemployment rate. 𝑚𝑚" is the optimal lag length 
chosen using the Schwartz information criterion (SIC) and Akaike information criterion (AIC) and 
𝜀𝜀! denotes the error term. The long run coefficient is denoted by 𝛽𝛽" and the short run coefficients 
are represented by 𝜃𝜃" and 𝜑𝜑" respectively. The determination of a long-run relationship between 
the variables is confirmed by examining the null hypothesis that there is no cointegration (𝛽𝛽# =
𝛽𝛽$ = 0), using a non-standard F-test developed by Pesaran et al. (2001). 
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components to examine the asymmetric relationship between inflation and unemployment, as 
depicted below: 
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linear ARDL model in Eq. (1), the error-correction model of the NARDL approach is formulated 
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namely Benin (6.895), Burkina Faso (4.923), Ghana (6.548), Guinea (9.813), Liberia 
(6.406), Mali (5.766), Niger (5.940), and Sierra Leone (8.357), respectively. This find-
ing suggests a linear co-integration relationship between the variables in these coun-
tries. Conversely, the non-existence of a linear cointegration relationship between the 
variables is reported in Cape Verde (2.145), Cote d’Ivoire (1.887), Gambia (1.147), 
Guinea-Bissau (2.191), Nigeria (2.895), Senegal (1.792), and Togo (2.094). This can 
be attributed to the presence of asymmetric characteristics between the variables in 
these countries. However, the results of the nonlinear ARDL bound test in Table 4 
demonstrate evidence of asymmetric cointegration relationships between the vari-
ables in all countries under investigation. Because some countries exhibit a linear 
long-run relationship between the series, an empirical investigation of the long- and 
short-run relationships was conducted using the ARDL technique. Table 3 presents 
the results of the long- and short-run estimations of the linear Phillips curve for coun-
try-level analysis. This finding shows that unemployment has a negative effect on in-
flation, but the relationship is statistically insignificant in ten countries: Benin, Cape 
Verde, Gambia, Ghana, Guinea-Bissau, Guinea, Liberia, Mali, Nigeria, and Sierra 
Leone. The findings from the linear ARDL technique indicate that the Phillips curve 
is invalid in these countries because the coefficients are insignificant. Additionally, 
the effect of unemployment on inflation was positive and statistically insignificant 
in Burkina Faso, Cote d’Ivoire, Niger, Senegal, and Togo. Overall, the results of the 
linear ARDL techniques show an insignificant relationship between unemployment 
and inflation, despite the expected signs of the coefficients aligned with theoretical 
arguments that an increase in unemployment leads to a decline in inflation.  The 
outcomes, however, lack economic significance or implications, suggesting that mod-
elling the nexus between the series in a linear framework might lead to incorrect 
inferences and implications when there is potential asymmetry between the series.
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Accordingly, we extend the empirical analysis by investigating the asymmetric 
nexus between unemployment and inflation using the NARDLL technique, follow-
ing the confirmation of a nonlinear cointegration relationship between the variables. 
Table 4 shows the outcomes of the long- and short-run NARDL approaches. The 
long-run results reveal that the positive (rising) and negative (declining) shocks to un-
employment have a negative and statistically significant effect on inflation in Benin, 
Burkina Faso, Ghana, Guinea, Cote d’Ivoire, Liberia, Mali, Niger, Nigeria, Senegal, 
Sierra Leone, and Togo. Specifically, a 1% rise (decline) in unemployment reduces 
(surges) inflation by 0.1844 (0.015), 0.2888 (0.328), 1.613 (0.409), 2.322 (1.229), 0.378 
(0.569), 0.797 (0.713), 1.489 (0.121), 1.821 (0.408), 1.209 (0.016), 0.909 (0.761), 1.249 
(0.702), and 2.272 (0.648), respectively. This finding suggests that during low un-
employment rates, ECOWAS countries face rising inflationary pressure and witness 
low prices when there is an ostensibly high unemployment rate in these economies. 
This outcome points out that pursuing accommodative monetary-fiscal policies to 
create a conducive labour market atmosphere could result in a wage-price spiral in 
the ECOWAS sub-region if monetary policymakers do not adequately implement 
inflationary targeting policies. Additionally, the results suggest that restrictive unem-
ployment policies that keep unemployment below the natural level lead to astronom-
ical increases in inflation, whereas surges in unemployment above the natural level 
cause a decline in inflation in these West African economies. This outcome there-
fore validates the existence of asymmetry in the Phillips curve in the sub-region, as 
the estimated coefficients of positive (rising) and negative (declining) unemployment 
have a differential impact on inflation, but the effect is more pronounced for the posi-
tive impact. This finding further highlights that during an economic downturn, rising 
unemployment causes low inflationary pressure, while low unemployment results in 
a wage-price spiral in the analyzed countries during economic expansion. The policy 
implication of this outcome is that policymakers must weigh the real costs of these 
policy variables before formulating macroeconomic policies in these economies to 
avoid undesirable consequences. This finding validates Phillip’s (1958) theoretical ar-
gument that inflation increases steeply when unemployment is low, and the change in 
inflation becomes flat at a high unemployment rate. This outcome is congruent with 
the findings of Kumar and Orrenius (2015), Nalewaik (2016), Albuquerque and Bau-
mann (2017), Bryne and Zekaite (2017), Bishop and Greenland (2021), and Onatunji 
et al. (2023), who discovered similar findings in their investigations. Additionally, 
the results show that positive (rising) unemployment has a significant negative effect 
on inflation, while negative (declining) unemployment has an insignificant negative 
impact on inflation in Cape Verde, Gambia, and Guinea-Bissau. 

This study expands the empirical analysis by dividing the entire ECOWAS 
sub-region into two sub-regions, WAEMU and WAMZ, to account for sub-regional 
heterogeneity. The results of the subregional analysis reveal that inflation responds 
asymmetrically to both positive and negative unemployment shocks in both subre-
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gions. Specifically, the inflation response to changes in unemployment is greater in 
the WAMZ subregion than in the WAEMU subregion. The estimated coefficients 
indicate that a 1% increase (decrease) in unemployment leads to a 1.197% (0.172%) 
decrease (increase) in inflation, respectively, in the WAEMU sub-region, while in 
the WAMZ sub-region, a 1% increase (decrease) in unemployment leads to a 1.805% 
(1.618%) increase (decrease) in inflation, respectively. This finding further supports 
the notion that the observed effect of unemployment on inflation is more pronounced 
in WAMZ countries, which have a higher unemployment rate than the WAEMU 
sub-region, which has a track record of relatively low unemployment due to its cur-
rency stability and fiscal relaxation. The policy implication of this finding is that 
ECOWAS policymakers should focus on achieving sustainable low unemployment, 
as an increase in unemployment has a negligible effect on inflation compared to the 
effect of low unemployment on inflation. Therefore, monetary policymakers should 
exercise caution when implementing policies to achieve low inflation in a sub-region 
to prevent a significant rise in unemployment. 

The short-run outcomes show that the negative and positive changes in unem-
ployment exert a negative and significant effect on inflation in nine countries but 
are insignificant in Liberia, Cape Verde, and Togo. While the negative shock to un-
employment is positively significant in Nigeria, insignificant findings have been re-
ported in Mali and Burkina Faso. The evidence of the positive findings suggests the 
existence of Phillips curve instability in the short run, which could be attributed 
to the inefficient implementation of macroeconomic policies. Additionally, the esti-
mated coefficients of the error correction term (ECT) are negative and statistically 
significant in all the countries under consideration, suggesting that short-run disequi-
librium converges to long-run equilibrium in each country at different magnitudes. 
The reliability of the estimated NARDL techniques was validated using different 
diagnostic tests, including the Durbin-Watson test, Breusch-Godfrey LM (BG-LM) 
test, Ramsey RESET test, and Breusch-Pagan-Godfrey (BPG) test. The lower panel 
of Table 4 shows evidence of no serial correlation, heteroscedasticity, autocorrelation, 
and model misspecification in the considered model. Furthermore, the validity of 
the existence of long-and short-run asymmetries was corroborated by the Wald test. 
The Wald test results shows that the null hypothesis of both short-run and long-run 
symmetry is rejected in Benin, Cote d’Iviore, Ghana, Guinea, Niger, Senegal and Si-
erra Leone. The long-run asymmetry is confirmed in only 12 countries, while short-
run asymmetry is established in only nine countries. The Wald test results validate 
the existence of an asymmetric nexus between unemployment and inflation in the 
analyzed countries. Finally, the cumulative dynamic multiplier is derived to depict 
the path of adjustment of inflation to its long- and short-run equilibrium following a 
positive or negative shock in unemployment. The figures show an asymmetric rela-
tionship between unemployment and inflation in the analyzed countries, as the upper 
and lower bands are located within the zero line.
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Concluding Remarks

A growing body of scholarly research has explored the non-linearity of the Phil-
lips curve, but empirical evidence from an African perspective, particularly within 
the ECOWAS sub-regional context, remains underexplored. This study aims to ad-
dress this gap by offering a fresh perspective on the asymmetric Phillips curve for 
West African countries through a comparative country-specific analysis and a panel 
framework utilizing the nonlinear autoregressive distributed lag (NARDL) model 
for 1986–2020. The empirical outcomes demonstrate that the asymmetric response 
of inflation to both positive and negative unemployment differs across the countries 
of Benin, Burkina Faso, Ghana, Guinea, Cote d’Ivoire, Liberia, Mali, Niger, Nigeria, 
Senegal, Sierra Leone, and Togo. Specifically, the study finds that inflation declines 
when unemployment rises and surges when unemployment declines in both short- 
and long-term dynamics. These findings highlight that low unemployment during 
economic expansion leads to wage-price spirals, while high unemployment results 
in low inflationary pressure during economic downturns in the analyzed countries. 
The empirical outcomes are robust and consistent for both country-specific and pan-
el analyses, but the extent of the inflation response to unemployment is more pro-
nounced in the WAMZ subregion. 

Our empirical findings offer important implications for effective management of 
persistent chronic unemployment and rising inflation across West African econo-
mies. First, the results point out the existence of an asymmetric Phillips curve in most 
West African countries, which suggests that ignoring the significance of nonlinearity 
might result in incorrect policy recommendations and forecasting for these econo-
mies. The present study stresses that understanding the nonlinearity of the Phillip 
curve framework is central to policymakers’ effective formulation of viable and sig-
nificant macroeconomic policies. Policymakers need to pursue the dual objectives 
of achieving stable prices and sustainable employment for the sub-region given the 
ongoing rising inflation and unemployment rates experienced in the region. Addi-
tionally, based on the outcome of the findings, it is critical to consider the unemploy-
ment cost of pursuing low inflation, particularly in countries experiencing a growing 
labour force. This is because pursuing a policy that prioritizes only low inflation is 
likely to lead to chronic unemployment across West African economies when there 
are no adequate monetary and fiscal stimulus measures and employability programs. 
Thus, monetary policy must be efficiently combined with other macroeconomic pol-
icies to stimulate employment in periods in which contractionary monetary policy is 
pursued.
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NOTES

1 The WAEMU countries comprises of Benin, Burkina Faso, Cote d’Ivoire, Mali, Senegal, Togo, Niger, and Guinea 
Bissau while WAMZ countries consists of Nigeria, Ghana, Gambia, Guinea, Sierra Leone, and Liberia.
2 For the sub-regional level, panel unit root tests such as Levin, Lin, and Chu (2002) and Im, Pesaran, and Shin 
(2003) are employed. The findings of the unit root tests are not reported but available from the authors upon request.
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