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 Abstract. This study aimed to ascertain the validity of the Phillips Curve in six 
countries of Gambia, Ghana, Guinea, Liberia, Nigeria, and Sierra Leone within the 
West African Monetary Zone (WAMZ). The study utilised panel data from these 
countries varying from 2000 to 2021, which were obtained from the World Bank 
database. The data were analysed using the Panel unit root test, Johansen Fisher 
Panel (JFP) co-integration test, Pairwise Dumitrescu Hurlin Panel (PDHP) Causality 
Tests, and the Panel Autoregressive Distributed Lag (ARDL) approach. The PDHP 
Causality Test revealed a one-way causality from unemployment to inflation; hence, 
unemployment causes inflation. The JFP co-integration test conducted since the 
variables were not all stationary at levels revealed that the two variables are 
cointegrated, which portrayed some degree of long-run relationship. The significant 
findings of this study, as presented by the panel ARDL result, indicated that the 
inverse relationship between inflation and unemployment is only valid in the short 
run within the WAMZ. This finding supports the argument that there is no trade-off 
between inflation and unemployment in the long run and the Phillips Curve is a 
vertical line at the natural unemployment rate. 

Keywords: Phillips Curve; Natural Rate of Unemployment; Inflation; Monetary Policy; 
Labour Market. 

 

 

INTRODUCTION 

Government macroeconomic policies of any 
country are aimed at achieving economic stabil-
ity. Among the objectives of such policies are the 
promotion of economic growth and the reduction 
of inflation and unemployment. Both inflation 
and unemployment rates should be maintained 
to a minimum, making financial management a 
top priority. However, trade-offs inevitably exist, 
particularly in the short run, making it impossi-
ble to simultaneously achieve targets to decrease 
inflation and unemployment rates [32]. The 
short-run link between unemployment and infla-
tion is inverse, i.e., if unemployment is high, infla-
tion will be low, and vice versa [32]. 

The two most significant issues facing many na-
tions currently are inflation and unemployment 
[49]. These factors affect economic activities, in-
cluding saving, investment, export, poverty, eco-
nomic development, and so on [9, 50]. Such fac-
tors as persistently high inflation rates reduce 
people's living standards. In contrast, low infla-

tion may result in lower economic growth rates, 
increasing poverty, reducing employment oppor-
tunities, and eventually leading to recession. If 
appropriately managed, inflation has been shown 
to benefit GDP, as noted by [9]. On the other 
hand, high unemployment rates have a ripple 
impact in many areas of society and the econo-
my, including slowing growth, increased crime, 
and so on [49]. 

Historically, unemployment has been a problem 
throughout West Africa [39], particularly in the 
West African Monetary Zone (WAMZ). The West 
African Monetary Zone (WAMZ) is a group of six 
ECOWAS member countries founded in 2000. 
The Gambia, Ghana, Guinea, Liberia, Nigeria, and 
Sierra Leone are all members. The organisation 
intended to launch a unified currency, the Eco, by 
2015. Nigeria dominates the WAMZ, reflecting its 
role as Africa's largest oil producer and most 
populated country. Except for Guinea, all of the 
group's members are English-speaking. Since the 
early 2000, unemployment has reached crisis 
proportions, with millions of non-disabled peo-
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ple unable to get work while being ready to ac-
cept salary rates at or below the market average 
[16] in the WAMZ. As argued by [39], policymak-
ers in the West African bloc have long recognised 
unemployment as a significant threat to the re-
gion's economic growth. West Africa's monetary 
zone has seen serious inflation problems [19]. In 
most countries of the WAMZ, rising inflation has 
become more common than any other macroe-
conomic concept [16]. Low-income families la-
ment the depreciation of their income since they 
cannot purchase as much as they formerly did.  

Unemployment and inflation in the West Africa 
Monetary Zone (WAMZ) have risen to new 
heights due to the 2019 coronavirus pandemic 
[16] and the current Russia-Ukraine war that has 
disrupted global supply chains. As a result, 
achieving a middle ground between unemploy-
ment and inflation is a primary economic objec-
tive for all nations in the WAMZ. Authors [32] 
pointed out that all economics would benefit 
more from achieving price stability and full em-
ployment. Without peace, economic growth will 
be meaningless. According to [30], inflation and 
unemployment are essential economic growth 
and development drivers. 

Although unavoidable in a market economy, in-
flation and unemployment have socioeconomic 
effects on the people who live in the nations 
where these processes occur. However, the pri-
mary issue is, "Does inflation cause unemploy-
ment, or are they unrelated?" This subject is be-
coming essential due to the observed pattern in 
inflation and unemployment movements among 
countries in the West African monetary zones, 
such as Nigeria, Gambia and Ghana. 

Recent empirical researches have, in one way or 
another, refuted Phillips's posited trade-off be-
tween inflation and unemployment. For example, 
authors [29, 32, 49] discovered a positive rela-
tionship between inflation and unemployment in 
Indonesia. In contrast, authors [18, 26] found a 
significant negative relationship between infla-
tion and unemployment rates in Nigeria. High 
inflation and high unemployment rates have 
been shown to coexist, particularly among coun-
tries in the WAMZ (such as Nigeria, Gambia, Gha-
na etc.), indicating a condition known as stagfla-
tion. Stagflation is the co-existence of low 
productivity or decreasing GDP with inflation. In 
other words, the economy is in a slump, yet infla-
tion is on the rise. 

In most countries in the WAMZ, unemployment 
has continued to rise at an alarming pace. The 
increase in the unemployment rate has paral-
leled the rise in inflation rates. For example, in 
2019, the inflation rate in Nigeria climbed to 
11.40%, with the unemployment rate increasing 
to 8.53%. In the Gambia, inflation went from 
5.93% in 2020 to 7.12% in 2021, with the unem-
ployment rate rising from 11.08% to 11.21%.  

In Ghana, inflation rose from 7.14% in 2019 to 
9.97% in 2021, while the unemployment rate 
rose from 4,32% in 2019 to 4.7% in 2021 [47], 
invalidating Philip's argument of the existence of 
a trade-off between inflation and unemployment. 
According to [16], like other WAMZ nations, the 
Nigerian economy is dealing with threatening 
inflation and a sluggish growth rate, with an as-
tronomical unemployment rate. Authors [] con-
cluded that the Nigerian economy is at a cross-
roads. Nonetheless, there are countervailing 
viewpoints presented by researchers such as [5], 
whose study validated the presence of Philip's 
Curve in Nigeria. The inconsistency between the 
conclusions of empirical research has prompted 
the need for more research on the topic. 

It, therefore, becomes pertinent to explore the 
behaviour of the rate of inflation and the rate of 
unemployment in countries within the West Afri-
can Monetary Zone (WAMZ). This behaviour is 
captured in Figure 1. 

It can be observed from Figure 1 that the Gambia 
maintained a somewhat stable rate of unem-
ployment up to 2018 before a slight upsurge set 
in. Meanwhile, the country's inflation rate has 
been a bit volatile over the years. Ghana exhibits 
a similar trend in inflation and unemployment as 
the country has been recording a continuous de-
cline over the years, with some form of inflation 
rate oscillating. For Guinea, the inflation rate has 
been highly volatile, while the country experi-
enced a stable unemployment rate below 8% 
over the years. Liberia has been experiencing a 
rising trend in the rate of inflation in recent 
years, going above 20%, while the rate of unem-
ployment maintained a stable trend over the 
years. Although Nigeria's inflation rate has been 
highly volatile, the unemployment rate has been 
challenging up to 2017 before maintaining an 
upward trend. Finally, Sierra Leone experienced 
a steady rise in unemployment over the years, 
holding a single digit. The inflation rate in the 
country declined steadily up to 2014 before tak-
ing a sharply rising trend of double-digit and 
reaching its peak in 2017 before a deterioration 
set in. 
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Figure 1 – Trend of Inflation and Unemployment for Countries within the WAMZ 

 

Given the dynamics of inflation and unemploy-
ment within the WAMZ, could it be that a rela-
tionship exists between the two variables? In this 
regard, this study seeks to validate/invalidate the 
Phillips Curve postulations within the WAMZ. 
The study aims to ascertain an inverse relation-
ship between the inflation rate and unemploy-
ment within the West African Monetary Zone. 
The study will explore whether the Phillips Curve 
is valid within the WAMZ in the short and long 
run. The paper utilises panel data of the six coun-
tries (Gambia, Ghana, Guinea, Liberia, Nigeria, 
and Sierra Leone) for the period 2000 to 2021, 

which is analysed using the causality test, co-
integration test, and the panel autoregressive dis-
tributed lag (PARL) approach of estimation. 

 

Literature review 

Theoretical Framework. As mentioned earlier, 
there are three dominant ideas on the causes of 
inflation proposed by three different schools of 
thought; the classical (Keynesian), the monetarist 
and the neoclassical. 

The Philips Curve (The Keynesian / Classical Ap-
proach). The Phillips Curve, as propounded by 
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[41] in 1958, is the early or traditional incarna-
tion of inflation theories constructed by plotting 
the United Kingdom's inflation rate against the 
unemployment rate from 1861-1957. Phillips 
discovered an inverse relationship (trade-off) 
between inflation and unemployment, i.e., when 
inflation is low, it automatically implies a high 
unemployment rate and vice versa. According to 
Solow and Samuelson, this relationship between 
inflation and unemployment is known as the 
Phillips Curve after carrying out the same exper-
iment in the United States. The Phillips Curve 
quickly became an essential tool in macroeco-
nomics and for policymakers as the curve illus-
trates that countries could choose between dif-
ferent combinations of unemployment and infla-
tion that they find desirable on the Phillips 
Curve [1]. This implies that a country can achieve 
low inflation if it's willing to accept higher levels 
of unemployment and vice versa and is strictly 
static. 

 

 

Figure 2 – Phillips Curve Showing the Trade-off 
between Inflation and Unemployment 

 

However, the Phillips Curve met its shortcoming 
in the 1970 as the inflation-unemployment rela-
tionship broke down, and a new situation known 
as stagflation emerged when the United States 
and other countries experienced a simultaneous 
increase in inflation and unemployment, clearly 
contradicting the traditional Phillips Curve. Dur-
ing the 1970, "the inverse relationship between 
inflation and unemployment, however, broke 
apart, and most of the OECD member states ob-
served stagflation which means high inflation as 
well as high unemployment" [39]. But although 
the Phillips Curve could not elucidate stagflation, 
a new relation between unemployment and infla-
tion was revealed, viz. "the inverse relation of 
unemployment and changes in inflation" [39]. 

This bond was the basis for the modified Phillips 
Curve and is still binding and relevant for nu-
merous developed countries. 

The Monetarist Theory of Inflation. Milton 
Freidman and Edmund Phelps engendered the 
monetarist theory of inflation as a criticism of the 
classical approach. The authors believed that the 
classical system was based on static expectations 
of inflation among individuals; in reality, people's 
expectations are not fixed but rather dynamic as 
people tend to change their expectations about 
inflation over time. They named this dynamic 
behaviour of people's expectations 'the expecta-
tions-augmented Phillips Curve' and further in-
troduced the concept of the natural rate of un-
employment [1]. According to Edmund and 
Friedman, the natural rate of unemployment is 
the unemployment rate at which the actual infla-
tion rate is equal to the expected inflation rate. It 
is the rate of unemployment required to keep the 
inflation rate constant. This is why the natural 
rate is also called the Non-Accelerating Inflation 
Rate of Unemployment (NAIRU) [1]. 

The Neo-Classical Theory. The Neo-classical theo-
ry introduced the term rational expectation to 
criticise the augmented-expectations idea of the 
monetarist school. They assert that inflation oc-
curs due to people's reasonable expectations 
based on the information they have concerning 
the price of goods and services in the present and 
future [43]. For instance, if people expect the 
prices of commodities to increase in the future, 
they will opt to buy more items in the present, 
leading to their expectations becoming evident. 

Empirical Review. Inflation and unemployment 
were two issues that [12] investigated in Ghana. 
The study's secondary objective was to use the 
updated Keynesian Philips Curve model to look 
for evidence of the Philips curve in annual time 
series data from Ghana, covering the years 1970 
through 2013. To determine whether or not the 
Economic Recovery Programme affected the cor-
relation between inflation and unemployment, 
the researcher split the data into two groups 
covering different periods (1970–1982 and 
1983–2013). The data was analysed using OLS. 
According to the empirical estimate, there is no 
relationship between unemployment and infla-
tion in either subsample time. The research also 
debunks the existence of a Philips curve in Gha-
na. 

To determine whether the original Phillips Curve 
argument holds for Nigeria, authors [39] ana-
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lysed the correlation between inflation and un-
employment in the country. Using information 
collected from 1970 to 2011, the researchers 
used an ordinary least squares regression model. 
The findings show that unemployment is a signif-
icant factor in determining the inflation rate in 
Nigeria and that there is a positive correlation 
between the two variables. This study disproves 
the Phillips Curve hypothesis's fundamental 
premise in Nigeria. Therefore, the research sug-
gests that Nigeria's government and monetary 
authorities diversify the economy and implement 
suitable measures to lower the threat of inflation 
and unemployment and alleviate the stagflation 
situation in Nigeria. 

Authors [26] studied the relationship between 
inflation and unemployment in Nigeria between 
1980 and 2015. The causality test, VECM and Jo-
hansen co-integration tests were used to analyse 
the time series data set. The study's findings indi-
cate that inflation significantly impacted unem-
ployment in Nigeria in the short and long run. 
The results further revealed that fiscal policy, like 
increasing government expenditure, reduces un-
employment by creating employment and stabi-
lising inflation. 

Authors [29] investigated the Nigerian econo-
my's asymmetry between unemployment and 
price expectation (Phillips Curve). The study 
found a positive relationship between unem-
ployment and inflation, thus rejecting the pres-
ence of a Phillips Curve in the Nigerian economy. 

Using the Generalised Method of Moments 
(GMM) technique to analyse the range from the 
first quarter of 1990 to the fourth quarter of 
2012, the author [44] estimated a New Keynes-
ian Phillips Curve model for the Nigerian econo-
my. The study shows a negative relationship be-
tween inflation and unemployment, thus validat-
ing that the Phillips Curve holds in Nigeria. 

Authors [13] looked at inflation and unemploy-
ment in Nigeria using the ARDL model approach. 
In their analysis, the study used annual time se-
ries data covering the period between 1977 and 
2011. The result of the co-integration develop-
ment indicates that there is a long-run relation-
ship between the variables of inflation and un-
employment in Nigeria. Their finding supports 
the applicability of the Philips curve hypothesis 
in Nigeria and, as such, contradicts the popular 
idea of the co-existence of unemployment and 
inflation in the country. 

Also, the study of [17] empirically investigated 
the Non-Accelerating Inflation Rate of Unem-
ployment (NAIRU) in Nigeria by using annual 
time series data from 1972-2015 and Ordinary 
Least Square (OLS) method for data analysis to 
ascertain if Phillips Curve postulates held in Ni-
geria. The study's findings discovered a negative 
but insignificant relationship between inflation 
and unemployment in the short run and the long 
run in Nigeria. 

From 1980 to 2016, authors [28] investigated the 
presence and validity of the Phillips Curve in Ni-
geria. The study employed the Vector Auto-
regression model and Impulse Response Func-
tion on inflation and unemployment data. The 
results showed an inverse relationship between 
the variables in the period under investigation, 
thus validating the presence of the Phillips Curve 
in Nigeria. 

Authors [45] examined Nigeria's relationship be-
tween unemployment and inflation from 1961-
2015. The ARDL-bound testing approach was 
used to capture the study's short- and long-run 
relationship between inflation and unemploy-
ment. The result of the study reported a positive 
relationship between inflation and unemploy-
ment, thereby refuting the Phillips Curve propo-
sition of an inflation-unemployment trade-off in 
Nigeria. 

Furthermore, using quarterly data from the 
1986-2016 period and adopting the Autoregres-
sive Distribution Lag Model (ARDL), the study [8] 
showed a negative relationship between the var-
iables both in the long and short -run. 

Authors [24] investigated the nexus between un-
employment, inflation, and economic growth in 
Nigeria using the OLS technique and the Johan-
sen co-integration and the Granger causality tests 
to establish the long-run relationship and direc-
tion of causality. Empirical results refuted the 
presence of a Phillips Curve in Nigeria's data 
from 1986 to 2015. 

Employing the Ordinary Least Square technique 
(OLS), the author [20] tested for the validation of 
the presence of the Phillips Curve in Nigeria us-
ing annual data for the 1986-2014 period. The 
study showed a significant negative relationship 
between inflation and unemployment, implying 
that the Phillips Curve holds in Nigeria. 

The author [3] examined the inflation and unem-
ployment trade-off (Phillips Curve) and its stabil-
ity from 1980 to 2016 in Nigeria. The following 
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techniques were used for the study: The Auto-
regressive Distributed Lag (ARDL) bounds test-
ing approach, Canonical Cointegrating Regres-
sion (CCR), Dynamic Ordinary Least Squares 
(DOLS), Fully Modified Ordinary Least Squares 
(FMOLS) and the Static Ordinary Least Squares 
(OLS). The study's findings showed a long-run 
relationship between inflation and unemploy-
ment and that the Phillips Curve hypothesis is 
fully validated. 

Authors [31] explored Nigeria's trade-off amid 
inflation and unemployment using data from 
1980 to 2018 by employing the OLS and ARDL 
approaches. The OLS and ARDL bounds testing 
results reported no trade-off between inflation 
and unemployment. However, the ARDL short-
run and long-run effects validated the existence 
of a negative bond between inflation and unem-
ployment, but such a bond was insignificant. 

The works of [21] looked at the relationship be-
tween inflation and unemployment in Nigeria 
using data from 1981 to 2017 and the Fully Mod-
ified Least Square Regression (FMOLS) for ana-
lysing data. Empirical findings of the study 
showed that the Phillips Curve is applicable in 
the Nigerian case since a 1 % reduction in unem-
ployment will be achieved if the economy sacri-
fices a 49 % increase in inflation and vice versa. 

The author [2] examined the Phillips Curve hy-
pothesis (inflation and unemployment trade-off) 
and its stability in Nigeria from 1980 to 2016 us-
ing the Autoregressive Distributed Lag (ARDL) 
bounds testing approach. Other estimation tech-
niques, including the Fully Modified Ordinary 
Least Squares (FMOLS), Dynamic Ordinary Least 
Squares (DOLS), Static Ordinary Least Squares 
(OLS), and Canonical Cointegrating Regression 
(CCR), was employed to ascertain the consisten-
cy and robustness of the results that were gener-
ated using the ARDL bounds testing method. The 
results of the co-integration test revealed the ex-
istence of a long-run relationship between infla-
tion and unemployment. The results of the ARDL 
bounds testing, FMOLS, DOLS, static OLS and CCR 
estimations indicate a trade-off relationship be-
tween the variables, and higher unemployment 
leads to lower inflation in the long run. The plots 
of the cumulative sum of squares of recursive re-
siduals (CUSUMQ) conform to the stability of the 
long-run parameters. The causality test results 
using the standard Granger causality test and the 
Toda and Yamamoto approach demonstrate uni-

directional causality from inflation to unem-
ployment. 

Authors [18] examined Nigeria's validity of the 
Phillips Curve hypothesis. The study was based 
on quarterly data, using the following: General-
ised Method of Moments (GMM), Canonical Coin-
tegrating Regression (CCR), and the KPSS 
(Kwiatkowski–Phillips–Schmidt–Shin) test as 
techniques for data analysis. The findings of the 
result confirm the existence of a long-run rela-
tionship between inflation and unemployment, 
thus validating the Phillips Curve hypothesis in 
Nigeria. 

The inflation and unemployment nexus in Indo-
nesia were studied by [32] in 2020. This research 
sought to re-evaluate whether or not the Phillips 
hypothesis, as it was first formulated, was held in 
Indonesia between 1988 and 2017. Data were 
evaluated using an error correction model (ECM) 
to determine the short-term and long-term link 
between inflation and unemployment. According 
to the results, Indonesia has no trade-off between 
unemployment and inflation in the short run. 
Unemployment positively influences inflation, 
but the effect is not statistically significant. But 
unemployment has a negative and considerable 
impact on inflation over the long term, so there is 
a trade-off between the two: if unemployment 
rises, it will have the effect of lowering the rate of 
inflation, and if it declines, it will have the effect 
of raising the rate of inflation. 

Authors [40] estimated Iran’s time-varying Non-
Accelerating Inflation Rate of Unemployment 
(NAIRU) over the period 1986–2018 for constant 
NAIRU (HP filter) and time-varying NAIRU (using 
Kalman filter). "Results show that the NAIRU has 
been raised during the period. According to the 
econometric results, there is a structural unem-
ployment gap in the long run, and the actual un-
employment rate is approaching full employ-
ment". It shows that the high unemployment rate 
is linked to structural elements and cannot be 
reduced by applying monetary policies in the 
long run. Nevertheless, what these policies do in 
the short term is reduce the unemployment rate 
temporarily and, in the long run, increase infla-
tion. 

Authors [16] studied the Inflation-
Unemployment Link and tested the Philips Curve 
Hypotheses using secondary data from the Cen-
tral Bank of Nigeria and the World Bank. The 
study made use of Vector Autoregressive and Er-
ror Correction techniques. According to the find-
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ings, inflation and unemployment in Nigeria 
were found to have no discernible link. 

Authors [42] explored the inflation-
unemployment dilemma for G7 countries. With 
the use of Granger, Granger-Wald and Johansen 
tests, the findings maintained the Phillips model 
in the short run, demonstrating an inverse link 
between the inflation rate and the unemploy-
ment rate in the G7 countries. Still, in the long 
run, the results indicated that a cointegrating re-
lationship between inflation and unemployment 
could coexist, which permits the study to agree 
with the monetarist theories. 

The literature examined for this study's purpose 
was explicitly based on the Nigerian economy. 
During the review, some studies revealed that 
the Phillips Curve hypothesis/theory holds in Ni-
geria [2, 8, 17, 18, 20, 21, 28, 3, 44, 13]. On the 
other hand, some studies' findings contradict the 
authors' studies listed above [24, 29, 45]. The 
present study will contribute to the existing 
works of literature in this domain by taking a 
deeper dive to test the Validity of the Inflation-
Unemployment Nexus within the West African 
Monetary Zone. Most empirical studies were 
country-specific, regional and cross-sectional 
studies, but none focused on the West African 
Monetary Zone (WAMZ) as a whole. This study 
seeks to fill this gap by exploring the WAMZ's 
short-run and long-run inflation-unemployment 
nexus. 

 

METHODOLOGY 

The Model. Going by the Phillips Curve, our model 
is specified by [42] to capture the relationship 
between the inflation rate and unemployment 
rate within the WAMZ. The model is specified as 
follows: 

 

𝐼𝑁𝐹𝑅𝑖,𝑡 = 𝑓(𝑈𝑁𝑀𝑅𝑖,𝑡)   (1) 

 

Equation (1) states that the rate of inflation 
(INFR) in country i at time t is a function of the 
rate of unemployment (UNMR) in country i at 
time t. In equation (1), INFR is the rate of infla-
tion (measured in percentages), UNMR is the un-
employment rate (measured in percentages), i is 
the country (i = 1, 2, …, 6) comprising the six 
countries of Gambia, Ghana, Guinea, Liberia, Ni-

geria, and Sierra Leone within the West African 
Monetary Zone (WAMZ), and t is the time. 

In a form conformable to estimation, equation (1) 
is transformed as follows: 

 

𝐼𝑁𝐹𝑅𝑖,𝑡 = 𝜉0 + 𝜉1𝑈𝑁𝑀𝑅𝑖,𝑡 + 𝜈𝑡  (2) 

 

In which the variables are as earlier defined, is 
the constant, which is expected to be non-zero 
(𝜉0 ≠ 0), is the slope coefficient of UNMR, which 
is expected to be negative (𝜉1 < 0) to align with 
the Phillips Curve postulation of an inverse rela-
tionship between the rate of inflation and the 

rate of unemployment (𝜕𝐼𝑁𝐹𝑅
𝜕𝑈𝑁𝑀𝑃⁄ < 0), 

and is the error term which is assumed to be 
normally distributed. 

Nature and Sources of Data. The data utilised in 
this study is a panel data set obtained from six 
cross-sections (Gambia, Ghana, Guinea, Liberia, 
Nigeria, Sierra Leone) spanning from 2000 
through 2021. The dependent variable is the rate 
of inflation (INFR), while the independent varia-
ble is the rate of unemployment (UNMR). These 
two variables were obtained from the [47] data-
base. The variables are both measured in per-
centages, with the unemployment rate being the 
consumer price index, and the unemployment 
rate is calculated based on the International La-
bour Organization (ILO) estimates. 

Technique of Analysis. The technique of analysis so 
employed in the study is sequential in order. 
First, we ascertain the variables' unit root prop-
erties using the individual unit root test devel-
oped by [27] and the typical unit root test devel-
oped by [33]. Further, our analysis proceeds to 
ascertain the causal relationship between the 
rate of inflation and unemployment using the 
Pairwise Dumitrescu Hurlin Panel Causality Test. 
The test for co-integration is conducted using the 
Johansen Fisher Panel Cointegration Test. At the 
same time, we estimate both the short-run and 
long-run effects of unemployment on inflation. 
We utilise the panel autoregressive distributed 
lag (PARDL) and error correction Models. This 
approach aids in the estimation of both the short-
run and long-run estimates of the model at the 
same time and with ease. 

Causality Test. The causality test is conducted us-
ing the Pairwise Dumitrescu Hurlin Panel Causal-
ity Test. The test captures the direction of the 
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causal relationship between the two variables of 
interest: inflation and unemployment. The test 
offers a comprehensive test designed to spot 

causality in panel data [34]. The test equation is 
specified as follows:  

 

{
𝐼𝑁𝐹𝑅𝑖,𝑡 = ∅1𝑖 + ∑ 𝛽𝑖,𝑘𝐼𝑁𝐹𝑅𝑖,𝑡−𝑘

𝑘
𝑘=1 + ∑ 𝛾𝑖,𝑘𝑈𝑁𝑀𝑅𝑖,𝑡−𝑘

𝑘
𝑘=1 + 𝜀1𝑡

𝑈𝑁𝑀𝑅𝑖,𝑡 = ∅2𝑖 + ∑ 𝛽𝑖,𝑗𝐼𝑁𝐹𝑅𝑖,𝑡−𝑗
𝑗
𝑗=1 + ∑ 𝛾𝑖,𝑗𝑈𝑁𝑀𝑅𝑖,𝑡−𝑗

𝑗
𝑗=1 + 𝜀2𝑡

        (4) 

 

The lag order, k and j, are assumed to be identical 
(k=j) for all individuals, and the panel must be 
balanced [34]. The null hypothesis is defined as: 

 

{
𝐻0: 𝛾𝑖,1 = 𝛾𝑖,2 = ⋯ = 𝛾𝑖,𝑘 = 0                ∀𝑖= 1, 2, … , 𝑁

𝐻0: 𝛾𝑖,1 = 𝛾𝑖,2 = ⋯ 𝛾𝑖,𝑗 = 0                    ∀𝑖= 1, 2, … , 𝑁
 

 

Which in reality posits the absence of causality. The alternative hypothesis is given as follows: 

{
𝐻𝑎: 𝛾𝑖,1 ≠ 𝛾𝑖,2 ≠ ⋯ ≠ 𝛾𝑖,𝑘 ≠ 0         ∀𝑖= 1, 2, … , 𝑁1

𝛾𝑖,1 ≠ 0 𝑜𝑟 … 𝑜𝑟 𝛾𝑖,𝑘 ≠ 0                      ∀𝑖= 𝑁1 + 1, … , 𝑁
 

 

And  

{
𝐻𝑎: 𝛾𝑖,1 ≠ 𝛾𝑖,2 ≠ ⋯ 𝛾𝑖,𝑗 ≠ 0                    ∀𝑖= 1, 2, … , 𝑁

𝛾𝑖,1 ≠ 0 𝑜𝑟 … 𝑜𝑟 𝛾𝑖,𝑗 ≠ 0                      ∀𝑖= 𝑁1 + 1, … , 𝑁
 

where 𝑁1 ∈ [0, 𝑁 − 1] is not known. If 𝑁1 = 0, causality exists for all individuals in the panel. 

 

Thus, INFR homogeneously causes UNMR (or 
UNMR homogenously causes INFR). It should be 
noted that 𝑁1 < N. Otherwise there is no causality 
for all individuals, and 𝐻𝑎 reduces to 𝐻0. Conse-
quently, INFR does not homogeneously cause 
UNMR (or UNMR does not homogeneously cause 
INFR). Thus, we can have a case of unidirectional 
causality, bidirectional causality, or no causality 
at all within the panel. In general, the test gener-

ates W-Statistic and Zbar-Statistic, of which the 
significance of these statistics at the 5% level sig-
nifies the presence of causality in the panel. 

Panel Unit Root Test. The panel unit root test for 
both the individual and common unit root is con-
ducted to detect the time series properties of the 
WAMZ's inflation rate and unemployment rate. 
The test equation is specified as follows: 

 

{
∆𝐼𝑁𝐹𝑅𝑖,𝑡 = 𝛼𝑖 + 𝛽𝑖𝐼𝑁𝐹𝑅𝑖,𝑡−1 + ∑ 𝛾𝑖𝑗∆𝐼𝑁𝐹𝑅𝑖,𝑡−𝑗

𝑘
𝑗=1 + 𝛿𝑖𝑡 + 𝜀1𝑡

∆𝑈𝑁𝑀𝑅𝑖,𝑡 = 𝛼𝑖 + 𝛽𝑖𝑈𝑁𝑀𝑅𝑖,𝑡−1 + ∑ 𝛾𝑖𝑗∆𝑈𝑁𝑀𝑅𝑖,𝑡−𝑗
𝑘
𝑗=1 + 𝛿𝑖𝑡 + 𝜀2𝑡

      (5) 

 

Equation (3) captures the model for the unit root 
test, with the upper segment capturing the test 
equation for the inflation rate and the lower 
segment capturing the test equation for the un-
employment rate. Where Δ is the first difference 
operator, 𝜀1𝑡 𝑎𝑛𝑑 𝜀2𝑡 are the disturbance term 
(which is assumed to be white-noise), i = 1, 2, 3, 
…, N indexes country, t = 1, 2, 3, …, T indexes 
time, and k is the number of lags which is often 

detected using the Akaike Information Criterion 
(AIC), Schwarz-Bayesian Criterion (SBIC) or 
Hannan and Quinn Information criteria (HQIC). 
The null hypothesis (H0) and alternative hypoth-
esis (Ha) for the stationarity of the panel data set 
from Equation (3) are given as: 

{
𝐻0: 𝛽𝑖 = 1
𝐻𝑎: 𝛽𝑖 < 1
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The decision rule is that for the null hypothesis to 
be rejected, the W-Statistic (for individual unit 
root test) and the t* Statistic (for the common 
unit root test) must be signed at the 5% level as 
reported by the p-values.  

Test for Co-integration. Since our interest also 
centres on determining a long-run relationship 
between the rate of inflation and unemployment, 
the test for co-integration is of paramount inter-
est. This is done using the Johansen Fisher Panel 
Co-integration test, which utilises the Trace and 
Max-Eigen Statistic. For co-integration to exist, 
the test result must report at least one co-

integrating equation in the Trace Statistic and 
Max-Eigen Statistic at the 5% level. 

Panel Autoregressive Distributed Lag Vector Error 
Correction Mechanism. Using the Panel Auto-
regressive Distributed Lag (PARDL) approach 
aids in estimating both the short-run dynamics 
and the long-run estimates. Also, it provides a 
medium through the error correction term 
where we can detect the speed of adjustment of 
the short-run distortions for equilibrium to be 
achieved in the long run. The model to be esti-
mated in this regard is specified as follows: 

 

∆𝐼𝑁𝐹𝑅𝑖,𝑡 = 𝜃𝑖,𝑗 + ∑ 𝛽𝑖∆𝐼𝑁𝐹𝑅𝑖,𝑡−𝑘
𝑛
𝑘=0 + ∑ 𝜎𝑗∆𝑈𝑁𝑀𝑅𝑖,𝑡−𝑗

𝑚
𝑗=0 + 𝐸𝐶𝑀𝑡−1 + 𝜖𝑖,𝑡    (6) 

 

Equation (6) is the specified ARDL error correc-
tion model, and the variables are as earlier de-
fined. The component ECM captures the Error 
Correction Mechanism, and  is the error correc-
tion term which captures the speed of adjust-
ment of the model to long-run equilibrium. For 
such correction to occur,  must be negative 
( < 0) and statistically significant at the 5% lev-
el.  

 

RESULTS AND DISCUSSION 

Descriptive Measures. The exploration of the de-
scriptive properties of the is portrayed in Table 1, 
where reflections are made on the inflation and 
unemployment rates. 

 

Table 1 – Descriptive Properties of Unemployment 
and Inflation Rate 

 
Inflation Rate 

(%) 
Unemployment Rate 

(%) 
Mean  11.6692  5.5628 
Median  10.3303  4.7730 
Maximum  41.5095  11.2120 
Minimum  0.8450  2.0800 
Standard 
Deviation 

 6.9178  2.4878 

Skewness  2.0100  0.5967 
Kurtosis  8.3760  2.1983 
Jarque-Bera  212.1647  9.7328 
Probability  0.0000  0.0077 
Observations  113  113 

 

It is clear from Table 1 that the rate of inflation 
within the WAMZ averaged 11.67% with a 

standard deviation of 6.92%. The distribution 
exhibits positive skewness given the skewness 
coefficient of +2.01, implying that the distribu-
tion has an elongated tail to the right. The distri-
bution is leptokurtic, given the coefficient of kur-
tosis of 8.376, which is greater than 3. The maxi-
mum inflation rate within the WAMZ was 
41.51%, while the minimum rate was 0.845%. 
The distribution is not normally distributed since 
the Jarque-Bera statistic of 212.1647 is statisti-
cally significant at the 1% level. In the same vein, 
unemployment within the region averaged 
5.56% with a standard deviation of 2.49%. The 
minimum and maximum values of the variables 
were 2.08% and 11.21%, respectively. The dis-
tribution is positively skewed given that the coef-
ficient of skewness is +0.5967 and is also platy-
kurtic as the coefficient of kurtosis (2.1983) is 
less than 3. Also, the distribution is not normally 
distributed given the significance of the Jarque-
Bera statistic at the 5% significance level.  

Correlation Analysis. The correlation result pre-
sented in Table 2 captures the nature of the co-
variability between the rate of inflation and the 
rate of unemployment within the WAMZ. 

 

Table 2 – Correlation Result  
No Country Correlation Coefficient 

1 The Gambia -0.0068 
2 Ghana 0.7968 
3 Guinea -0.3043 
4 Liberia 0.4619 
5 Nigeria 0.2084 
6 Sierra Leone 0.3287 
Overall WAMZ -0.0361 
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The correlation result obtained in Table 2 por-
trays that the correlation between unemploy-
ment and inflation is negative in Gambia and 
Guinea, implying that as unemployment increas-
es in these countries, the inflation rate declines. 
Meanwhile, such correlation is weak, as captured 
by their respective correlation coefficient of -
0.0068 and -0.3043. The correlation coefficients 
were negative for Ghana, Liberia, Nigeria, and 
Sierra Leone. However, only Ghana exhibited a 
strong positive correlation between inflation and 

unemployment, given the correlation coefficient 
of +0.7968. This implies that for these countries, 
the rate of inflation and unemployment were 
moving in the same direction. Overall, the corre-
lation between inflation and unemployment 
within the WAMZ is weak and damaging, as the 
correlation coefficient is reported to be -0.0361. 
This means that within the WAMZ, inflation and 
unemployment move in the opposite direction. 
Figure 3 captures the scatter plots for the six 
countries within the WAMZ. 
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Figure 3 –Scatter Diagram for the Unemployment-Inflation Relationship within the WAMZ 
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Granger Causality Test. The Granger Causality 
test unveils the causal relationship concerning 
the rate of inflation and unemployment within 
the WAMZ. Table 3 reflects on the empirical re-
sult obtained. 

 

Table 3 – Pairwise Dumitrescu Hurlin Panel Causality 
Tests Result  

Null Hypothesis: 
W-

Stat. 
Zbar-

Statistic 
Probability Decision 

UNMR does not 
Homogeneously 
cause INFR 

5.5903 2.4887 0.0128** Reject 

INFR does not 
Homogeneously 
cause UNMR 

1.0950 -1.0636 0.2875 Accept 

Notes: ** denotes significance at the 5% level 

 

With the W-statistic of 5.5903 and Zbar-Statistic 
of 2.4887, which are significant at the 5% level 
given the p-value of 0.0128, the null hypothesis 
that unemployment does not homogenously 
causes inflation is rejected. Consequently, unem-
ployment causes inflation and inflation do not 
cause unemployment, as reflected in the ac-
ceptance of the second null hypothesis. The im-
plication is that a unidirectional causality flows 
from unemployment to inflation within the 
WAMZ.  

Unit Root Test. To detect the time series proper-
ties of the data, Table 4 captures the variables' 
individual and standard unit root test results. 

 

Table 4 – Panel Unit Root Test Result  
 Individual Unit Root 

Test (Im, Pesaran and 
Shin) W-stat 

Common Unit Root 
Test (Levin, Lin & 
Chu) t* Statistic 

Variables I(0) I(1) I(0) I(1) 
UNMR -2.3528 

(0.0093)** 
 1.4166 

(0.9217) 
-4.7053 
(0.0000)*** 

INFR -0.5312 
(0.2976) 

-6.8156 
(0.0000)*** 

0.3213 
(0.6260) 

-6.8358 
(0.0000)*** 

Notes: ** and *** denotes significance at the 5% and 
1% respectively 

 

Table 4 reflects that while the unemployment 
rate is stationary at the level of the individual 
unit root test reported by [24] W-Statistic, the 
variable only becomes fixed at the first difference 
under the standard unit root test reported by 

[33] t* statistic. On the other hand, the inflation 
rate at both the individual and standard unit root 
tests is stationary at first. 

Co-integration Test. Because the variables are sta-
tionary at the level and first difference, it is perti-
nent to ascertain whether the variables exhibit 
any form of long-run relationship (co-
integration). The Johansen Fisher panel co-
integration test is conducted in that regard, and 
the result is presented in Table 5. 

 

Table 5 – Johansen Fisher Panel Co-integration Test 
Result 

Hypothesized 
No. of CE(s) 

Fisher 
Statistic 
(from 
Trace 
test) 

Probability 

Fisher 
Statistic 
(from 
Max-
Eigen 
test) 

Probability 

None 47.53 0.0000*** 42.33 0.0000*** 
At most 1 22.62 0.0311** 22.62 0.0311** 

Notes: ** and *** denote significance at 5% and 1%, 
respectively 

 

As can be observed in Table 5, both the Fisher 
Statistic (from Trace tests) and the Fisher Statis-
tic (from Max-Eigen test) are statistically signifi-
cant. The result, therefore, reports the existence 
of two co-integrating equations (CEs); hence, co-
integration exists, and a long-run relationship 
exists between inflation and unemployment 
within the WAMZ. 

Panel Autoregressive Distributed Lag Model 
Result. For the existence of co-integration, it is, 
therefore, imperative to estimate both the short-
run and long-run estimates of the model. Table 6 
captures the result, calculated using the panel 
autoregressive distributed lag (PARDL) approach 
following one lag. 

 

Table 6 – Short-Run and Long-Run Results 

Variable Coefficient 
Std. 
Error 

t-
Statistic Probability 

Long Run Equation 
UNMR 3.6482 0.6456 5.6508 0.0000*** 
Short Run Equation 
ECM(-1) -0.5997 0.1733 -3.4602 0.0008*** 
D(UNMR) -3.3975 1.0964 -3.0987 0.0026** 
C -3.7569 2.0874 -1.7998 0.0751* 

Notes: *, ** and *** denotes significance at 10%, 5% 
and 1% respectively 
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In the short run, it is observed that unemploy-
ment has a negative and significant effect on in-
flation, which validates the Phillips Curve argu-
ment of an inverse relationship between inflation 
and unemployment. It is clear from the short-run 
coefficient that a 1% change in unemployment 
will cause inflation to change in the opposite di-
rection by 3.3975% on average. This validity of 
the Phillips Curve aligns with the findings of [38, 
22, 14, 48, 36, 23, 37, 30, 15, 6, 20, 18, 42, 7]. The 
error correction term indicates that 59.97% of 
the short-run errors in inflation are corrected 
yearly to attain long-run equilibrium. It, there-
fore, requires about one year and seven months 
for equilibrium to be fully established in the long 
run. 

In the long run, the Phillips Curve argument does 
not hold since our result reveals that unemploy-
ment positively and significantly affects the infla-
tion rate. This aligns with the criticisms of the 
original Phillips Curve, where it has been assert-
ed that the trade-off between inflation and un-
employment is only valid in the short run. There 
is no trade-off between inflation and unemploy-
ment in the long run, and the Phillips Curve is 
perfectly inelastic at the natural unemployment 
rate. It, therefore, follows that any policy put 
forth to reduce unemployment will instead in-
crease the price level. Upon our result, a 1% in-
crease in unemployment will cause inflation to 
rise by 3.6482% within the WAMZ. This no 
trade-off between inflation and unemployment 
aligns with the findings [11, 39, 12, 29, 35, 32, 46, 
4]. 

Cross-Section Short-Run Coefficients. Going by the 
country level, Table 7 captures the validity of the 
Phillips Curve in the different countries within 
the WAMZ in the short run. 

 

Table 7 – Short-Run Country-Specific Estimates 
No Country Coefficient Probability 
1 The Gambia -2.8048 0.5009 
2 Ghana -4.2528 0.4515 
3 Guinea -2.7953 0.9457 
4 Liberia -3.9539 0.8200 
5 Nigeria 0.8514 0.7946 
6 Sierra Leone -7.4294 0.7140 

 

In the short run, it is noted that none of the coun-
tries within the WAMZ exhibited a significant ef-
fect of unemployment on inflation. Meanwhile, 
the coefficient sign, which captures the Phillips 

Curve's validity, is valid for some countries 
(Gambia, Ghana, Guinea, Liberia, and Sierra Leo-
ne) while not for Nigeria. This can be due to the 
rising trend of inflation and unemployment in 
Nigeria, as seen earlier in Figure 1. 

Long-Run Cross-Section Coefficients. We also ex-
plore the long-run estimates to capture the Phil-
lips Curve's validity in the WAMZ countries. Ta-
ble 8 captures the result so obtained. 

 

Table 8 – Long-Run Country-Specific Estimates 
No Country Coefficient R2 
1 The Gambia -0.4673 

(0.7949) 
0.0053 

2 Ghana 3.9059 
(0.0000)*** 

0.4818 

3 Guinea 5.2396 
(0.2984) 

0.0545 

4 Liberia 8.0827 
(0.0045)** 

0.2366 

5 Nigeria 0.2289 
(0.6706) 

0.0293 

6 Sierra Leone 6.45738 
(0.1473) 

0.1378 

Notes: ** and *** denotes significance at 5% and 1% 
respectively 

 

In the long run, our result revealed that the Phil-
lips Curve is still valid in the Gambia though such 
is not significant. This is portrayed by the weak 
explanatory power of the model given the R2 of 
0.0053, which implies that the unemployment 
rate account for only 0.53% of the total variation 
in the rate of inflation in the Gambia. For Ghana 
and Liberia, the Phillips Curve is no longer valid 
in the long run as the rate of unemployment put 
forth a positive and significant effect on the rate 
of inflation in the two countries. Consequently, a 
1% increase in unemployment leads to a 
3.9059% and 8.0827% increase in the rate of in-
flation in Ghana and Liberia, respectively. For 
Guinea, Nigeria and Sierra Leone, the Phillips 
Curve is not valid in the long run as the rate of 
unemployment put forth a positive but insignifi-
cant long-run effect on the inflation rate. 

 

CONCLUSIONS 

The notion of the Phillips Curve has been centred 
on the inverse relationship between inflation and 
unemployment. Criticisms of this argument in-
troduced the concept of the natural unemploy-
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ment rate to argue that there is no trade-off be-
tween inflation and unemployment in the long 
run and that the Phillips Curve is vertical at the 
natural unemployment rate. This framework ex-
plored the validity of the Phillips Curve within 
the West African Monetary Zone (WAMZ) com-
prising Gambia, Ghana, Guinea, Liberia, Nigeria, 
and Sierra Leone. The study utilised the panel 
ARDL approach, where we examined both the 
short-run and long-run effects of unemployment 
on inflation. The Johansen-Fisher panel co-
integration result revealed a long-run relation-
ship between inflation and unemployment. The 
ARDL result reported that the Phillips Curve is 
only valid in the short run within the WAMZ, 
which showed a negative and significant effect of 
unemployment on inflation in the short run. But 
unemployment and inflation have a positive and 
significant impact in the long run, pointing out 
that the Phillips Curve is not valid within the 
WAMZ.  

Considering a country-specific analysis, all the 
countries except Nigeria reported a negative ef-
fect of unemployment in the rate of inflation in 
the short run, which validates the Phillips Curve 
postulation. Meanwhile, such a damaging effect 
was reported to be insignificant. In the long run, 
only Gambia said a negative impact of unem-

ployment on inflation, pointing to the validity of 
the Phillips Curve in the country even in the long 
run. Other countries within the WAMZ (Ghana, 
Guinea, Liberia, and Sierra Leone) reported a 
positive effect of unemployment on inflation in 
the long run, therefore stating that the Phillips 
Curve argument is not valid in these countries' 
run.  

This paper, therefore, concludes that the Phillips 
Curve argument within the WAMZ is only valid in 
the short run. However, country-specific results 
may differ due to structural issues that may 
cause differences among countries in the zone. 
Consequently, an expansionary monetary policy 
aimed at reducing the zone's unemployment will 
likely result in a higher level of inflation due to 
the increase in the money supply. The policy ac-
tion that should be taken to reduce unemploy-
ment without increasing the rate of inflation 
could be related to the resting place of the money 
supply that may result from an easy monetary 
policy. Instead of boosting social assistance 
through unemployment insurance, that money 
may enhance labour market job prospects. While 
the former may increase unemployment and 
even its duration since people are unmotivated 
to seek work, the latter may strengthen the rate 
of employment. 
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