


AN ASSESSMENT OF INFLATION, EXCHANGE RATE, AND POVERTY IN SELECTED WEST AFRICAN COUNTRIES


Abstract
This study examines the impact of inflation, exchange rate, and selected macroeconomic variables on poverty in Nigeria, Ghana, Côte d’Ivoire, Senegal, and Liberia over the period 2000–2023. Poverty is proxied by GDP per capita, while the explanatory variables include inflation, exchange rate, government expenditure on social services, money supply, and net exports. To capture both cross-country and country-specific dynamics, the study employs panel data analysis using a fixed effects (Panel Least Squares) model alongside country-specific Ordinary Least Squares (OLS) regressions. The results reveal that inflation and money supply exert a significant negative impact on poverty reduction across the five countries, with particularly strong effects observed in Côte d’Ivoire and Ghana. Government expenditure on social services exhibits a mixed influence, significant in Nigeria and Côte d’Ivoire but insignificant in the remaining countries. These findings revealed the critical role of price stability and sound monetary management in poverty alleviation. The study contributes to the literature by providing updated multi-country evidence on the macroeconomic determinants of poverty in West Africa. It recommends that policymakers prioritize inflation-targeting frameworks, improve the efficiency of social spending, and strengthen macroeconomic stability to achieve sustainable poverty reduction.
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INTRODUCTION
West African countries, known for their cultural diversity and abundance of natural resources, have faced economic difficulties that hinder their development. Key issues, such as inflation, fluctuating exchange rates, and poverty levels, significantly impact the region's social and economic landscape. To promote sustainable growth and development, policymakers, economists, and stakeholders must understand how these factors interact. 
Inflation, exchange rate volatility, and poverty are key economic issues that significantly influence the development of many West African countries. With economies varying in their openness and dependence on global trade, the region has consistently faced challenges in achieving sustained economic growth. Inflation and exchange rate fluctuations, in particular, have been linked to rising poverty by impacting household incomes, spending patterns, and the overall cost of living (World Bank, 2022).
In many West African economies, inflation is mainly fueled by external factors such as global commodity price variations and exchange rate fluctuations. This is especially true in countries like Nigeria and Ghana, where oil and mineral exports are crucial to their economies (IMF, 2023). For example, Nigeria, one of Africa's largest oil producers, has repeatedly experienced inflationary pressures, especially during times of sharp declines in global oil prices, which have destabilized the exchange rate. The devaluation of the Nigerian Naira from 2015 to 2017, for instance, led to a spike in inflation and worsened poverty, with low-income households suffering the most (Central Bank of Nigeria, 2020).
Likewise, Ghana and Côte d'Ivoire, both heavily dependent on agricultural exports such as cocoa, have faced inflationary pressures due to currency depreciation. Exchange rate instability drives up the cost of imports, fueling inflation and reducing the purchasing power of the population, particularly affecting the poor and increasing poverty levels (OECD, 2022). The recurring pattern of inflation and exchange rate fluctuations in these countries highlights the urgent need for strong economic policies to stabilize macroeconomic conditions.
	Economic conditions in selected countries provide a unique perspective on how these factors interrelate and influence socio-economic outcomes in developing nations. For example, Nigeria, the largest economy in Africa, has experienced significant economic growth alongside persistent inflation and exchange rate volatility. The country’s economic performance is often affected by fluctuations in oil prices, which greatly influence inflation and the exchange rate (Central Bank of Nigeria, 2022). Despite its economic potential, Nigeria faces high poverty levels, with nearly 40% of its population living below the poverty line (World Bank, 2023).
Conversely, poverty remains a major challenge in the region, with some countries like Liberia and Senegal experiencing poverty rates as high as 40% (World Bank, 2021). Although global poverty rates have declined in recent decades, West Africa still faces high levels of poverty due to ongoing structural problems, including political instability, corruption, and lack of infrastructure, which worsen economic struggles (UNDP, 2022).
Despite the crucial role of inflation and exchange rates in shaping socioeconomic conditions, there is a significant lack of empirical research on their combined effects on poverty across multiple West African countries. While existing studies, such as those by Adom and Amakye (2021) and Oyejide (2020), have documented the negative impacts of inflation and currency depreciation on purchasing power, especially among poorer populations, comprehensive research that incorporates these variables and their interactions within West African economies remains limited. This gap in the literature highlights the need for targeted analysis of how inflation and exchange rate movements collectively influence poverty levels in selected West African countries, offering insights for more effective economic policies and poverty reduction strategies.
This research aims to examine the relationship between inflation, exchange rate fluctuations, and poverty in select West African nations, namely Nigeria, Ghana, Senegal, Côte d'Ivoire, and Liberia. By analyzing these macroeconomic factors, the study seeks to determine how inflation and exchange rate changes affect poverty levels and identify effective policy measures to address these challenges. Using recent empirical data from international organizations and country-specific economic reports, the study aims to provide recommendations for stabilizing inflation, managing exchange rate volatility, and ultimately reducing poverty in the region.  The rest of the paper is structured as follows. Section 2 covers the conceptual framework, as well as the theoretical and empirical literature on inflation, exchange rates, and poverty. Section 3 discusses the methodology, Section 4 presents the results and discussion, and finally, Section 5 concludes with recommendation.
LITERATURE REVIEW
Theoretical Framework
The theoretical framework for analyzing the relationship between inflation, exchange rates, and poverty in West African countries is grounded in several key economic theories. In this section, we analyze various theories on inflation, the exchange rate, and poverty. These theories provide a foundation for understanding how these variables interact and influence each other. 
The Mundell-Fleming Model (Small Open Economy)
The Mundell- Flemming theory states that an economy cannot simultaneously maintain a fixed exchange rate, free capital movement and an independent monetary policy. The theory as propounded by Robert Mundel in 1962, and modified by Marcus Fleming in 1962 in a flexible exchange rate regime, implies that the behaviour of an economy depends on an exchange rate system that further prompts its movements (fluctuations). The Mundell Flemming theory is an extension of the IS-LM model. However, unlike the traditional IS-LM model which uses interest rate as the determining factor in the interactions of monetary and fiscal policy and their effect on output, the Mundell Flemming model uses the exchange rate as the determinant of output level following the interactions of the goods and money market. The M-F (Mundell Flemming) equations examine the short run fluctuations in a small open economy. It has the equation, 
Y= C(y-t) + I(r) + G + Xn(e)……  ………………………………………..……….……….(1)
Where, Y is aggregate income; C is the sum of consumption after tax; I is investment as determined by interest rate, G is the level of government expenditure and Xn is the export. The Net exports (Xn) depend negatively on exchange rate (e) that is, (Xn (e) < 0).
	Empirical Literature Review
The relationship between inflation, exchange rates, and poverty in West Africa has been a topic of both economic debate and policy concern. Empirically, this study examined some of the research work in correspond to the direction of our study. Categorized as; country specific and others on selected West African countries. For Nigeria, Onuoha (2014) examined the impact of exchange rate variation and inflation on the economic growth of Nigeria. Ordinary Least Square method was adopted to analyze the time series properties of the variables under consideration so as to determine the trend of the variations using annual data set on real GDP and inflation rate spanning from 1980–2010. The empirical analysis revealed that export and import showed a positive relationship but not statistically significant. The coefficient of exchange rate showed a positive relationship and statistically significant with inflation. This is because an increase in the volatility of exchange rate will lead to increase in inflation. Only economic growth recorded a negative relationship. The study contends that while high rate of inflation and inconsistent exchange rates is detrimental to economic growth, moderate and stable inflation rate supplements returns to savers, enhances investment and therefore economic growth of a country. Base their findings, the researcher suggested that macroeconomic policies aimed at enhancing sustainable economic development should not over concentrate at fighting inflation but should on other area of economic development such as factor input productivity and human capital development.
Likewise, Ayanwale and Bamiduro (2016) investigated the effects of inflation and exchange rates on poverty levels in Nigeria using an autoregressive distributed lag (ARDL) approach for data from 1990 to 2015. The findings revealed that both inflation and exchange rates have significant positive impacts on poverty levels, with high inflation exacerbating poverty conditions. The authors suggest that stabilization policies are crucial in addressing poverty through managing inflation. Another study by Akinbobola & Omoju (2018) investigated the effects of exchange rate fluctuations and inflation on poverty in Nigeria from 1981 to 2016 using the Vector Error Correction Model (VECM). The findings suggested that volatility in exchange rates and inflation significantly impacted poverty levels, necessitating a review of monetary policies.
In a similar study carried out by Akpan (2024) to examine the effect of government expenditure and poverty reduction in Nigeria using secondary data sourced from the publication of the Central Bank of Nigeria Statistical Bulletin and World Development Indicators from 1981 to 2022. The study employed the Auto-regressive Distributive Lag Model (ARDL) to achieve its objectives. The results of the findings revealed that government spending in building and construction, health have a positive and significant effect on per capita income hence the welfare of Nigeria’s populace. Hence the study recommended that government should prioritize investment in infrastructure projects such as roads, bridges, energy facilities, and public transportation systems as it aids in poverty reduction.

Subsequently, Akpan and Udo (2022) conducted a study to investigate how private sector credit affects selected macro-economic variables in Nigeria using annual data from 1981- 2019. The study which was examined in the light of the endogenous growth theory, made used of Vector Autoregressive (VAR) model to model the relationship among variables. The findings of the study revealed that private sector credit had a positive and significant relationship with inflation. Which implies that when credit to private sector increases, aggregate expenditure also increases, leading to a rise in general prices. Based on the findings, the study recommended that government should intervene in the financial market to ensure adequate private sector financing. Though special funding programs in form of business grants and low interest loans
Another work by Ariyo & Oyejide (2015) investigated the relationship between inflation, exchange rates, and poverty in Nigeria using panel data from 1980 to 2013. Their findings revealed that inflation significantly contributes to poverty, and they recommended that the government should adopt appropriate monetary policies to control inflation.
Similarly, Akpan & Paul (2020) investigated the effect of exchange rate on Nigeria economic growth over the period of 1988-2018. Using the Ordinary Least Square (OLS) statistical technique to analyzed the time series data gotten from Central Bank of Nigeria statistical bulletin, the findings revealed that the findings revealed that economic growth is directly related to exchange rate and negatively related to inflation rate and it is also statistically significant at 5% level. Although, there is a positive relationship between exchange rate and a negative relationship between inflation and economic growth. The negative relationship between inflation and economic growth was statistically insignificant. Based on the findings the study recommends that the Central Bank of Nigeria should put in place a strict foreign exchange policy control to ensure that the value of Naira against other currency is properly determine to aid in citizens welfare.
In the same vein, Essien, Udo, & Abang (2015) analyzed the relationship between inflation and poverty in Ghana from 1990 to 2014 using panel data regression analysis. The study found that rising inflation rates significantly increased poverty levels, underscoring the need for effective inflation-targeting policies to mitigate poverty. Also, Mensah (2017) assessed the impact of inflation on poverty in Ghana from 1992 to 2015. Using a mixed-methods approach, the study revealed that inflation has a direct negative impact on poverty levels. It was recommended that fiscal policies should focus on maintaining price stability.
However, for country specific to West African countries, Ndou (2020) conducted a study on the effect of inflation on poverty levels in Senegal from 2000 to 2018 using Ordinary Least Squares and found a strong positive relationship between inflation and poverty. The results indicated that policymakers should focus on controlling inflation to alleviate poverty. Similarly, Dramani (2018) analyzed the influence of inflation and exchange rates on poverty in Senegal using panel data from 1995 to 2016. The results showed that inflation and exchange rates significantly affect poverty levels, and the author recommended the implementation of robust economic policies to stabilize prices.
A work by Bongo (2017) assessed the impact of inflation and exchange rates on poverty levels in Côte d'Ivoire over the period of 2000–2016. The study employed a fixed-effects model, revealing that both inflation and exchange rates significantly contributed to increased poverty levels. The researcher emphasized the importance of macroeconomic stability in poverty reduction strategies. With the use of regression analysis, Kouadio and N'Guessan (2022) conducted a study on the impact of inflation and exchange rates on poverty in Côte d'Ivoire from 2000 to 2020. The results indicated a significant positive correlation between inflation and poverty, prompting recommendations for inflation control measures to mitigate poverty levels.
Also, Sossou et al. (2019) explored the link between inflation, economic growth, and poverty in Liberia using data from 2002 to 2017. The study employed a dynamic panel data analysis and found that while inflation negatively impacts economic growth, it also has a direct positive effect on poverty levels. For the same country, Kouassi (2019) investigated how inflation affects poverty in Liberia using data from 2005 to 2017. The study found that inflation has a significant positive correlation with poverty levels, suggesting the need for tighter fiscal controls and inflation management strategies.
Studies on selected West African done by Fadeyibi (2021), examined the impacts of inflation and exchange rates on poverty in Ghana and Nigeria using a comparative analysis for the period 2000-2018. The study found that inflation had a more pronounced effect on poverty in Nigeria than in Ghana, emphasizing the need for tailored policies to address inflation's adverse effects on poverty in both countries. Obi et al. (2020) explored the relationship between inflation, exchange rates, and poverty levels in West African countries, including Nigeria, Ghana, and Senegal. The panel data analysis from 2000 to 2018 showed that inflation significantly affects poverty, emphasizing the importance of macroeconomic stability in poverty alleviation strategies.
Mensah and Kpessa (2021) assessed the interrelationship between inflation, exchange rates, and poverty in Côte d'Ivoire, Ghana, and Liberia from 2000 to 2019. Their findings indicated that inflation has a detrimental impact on poverty levels, and they advocated for sound economic policies aimed at mitigating inflation's adverse effects. These empirical studies highlight the intricate relationships between inflation, exchange rates, and poverty across various West African nations and provide valuable insights for policymakers.
In the review of existing literature, it was noticed that most of the existing research often addresses these economic factors in isolation or focuses on specific countries without a comprehensive regional analysis. Also, the analysis periods of some of the studies may not account for more recent developments in inflation, exchange rate and poverty in selected West Africa countries. Thus, this study seeks to fill these gaps by providing a holistic examination of how inflation and exchange rate dynamics affect poverty specifically in Nigeria, Ghana, Cote D’Ivore, Senegal and Liberia from 2000 to 2023
             
METHODOLOGY

	Research design
To analyze the impact of inflation and exchange rate fluctuations on poverty in selected West African countries, the ordinary Least Square (OLS) regression technique will be adopted for country-specific analysis while the fixed effect model for panel data analysis that allows for the exploration of within-country variations, controlling for unobserved heterogeneity across regions or time periods will be utilized for the panel study. The secondary data covering the period of 2000 to 2023 will be used.
      Model Specification
This study is primarily based on the Mundell Fleming theory. The Mundell-Fleming model extends the IS-LM framework to a small open economy, showing how exchange rates and capital flows interact with monetary and fiscal policy under different exchange rate regimes (Mundell, 1963; Fleming, 1962). According to this model, in a small open economy with flexible exchange rates, monetary policy is effective in influencing output and prices, while fiscal policy is less effective. For countries in West Africa with floating or managed exchange rates, this model can help explain the impact of monetary policy on inflation and exchange rate stability, which in turn affects poverty levels.
Thus, based on the postulations of this theory, with some structural modification of other macroeconomic variables that are influential to the, theory and empirical works on exchange rate, inflation and poverty.  Therefore, the Panel regression model for our study is specified below: 
POVit = α+β1INFit+β2EXRit+β3GEXit+β4MSit+βNXit+μi+λt+ϵit----------------- (1)
Where
POV = Poverty level in country i at time t.
INF = Inflation rate in country i at time t.
EXR = Exchange rate in country i at time t.
GEX = Government expenditure on social services in country i at time t.
MS = Money supply in country i at time t.
NX = Net exports in country i at time t.
Ui = Country specific effects (captures the unique characteristics of each country that don’t change over time).
Λt = Time-specific effects (Captures effects that are common across all countries at a given time, like global economic crises).
 to  are the coefficients to be estimated using the panel-estimated generalized least square method (Panel EGLS)
A priori Expectation
•	INF: Positive relationship with poverty (+)
•	EXR: Ambiguous relationship with poverty (+/–)
•	GEX: Negative relationship with poverty (–)
•	MS: Ambiguous relationship with poverty (+/–)
[bookmark: _Toc142568417]•	NX: Negative relationship with poverty (–)
Description of variables 
[bookmark: _Toc142396749]Dependent variables 
Poverty (POV):  Measured by GDP per capital
Independent Variables:
Inflation rate (INF): measured as the annual percentage change in the consumer price index, CPI
Exchange rate (EXR): Nominal exchange rate, measured as the local currency per US dollar
Government expenditure on social services (GEX): total or targeted social spending, typically as a percentage of GDP 
Money supply (MS): Often M2 or M3, which includes currency in circulation and other liquid assets)
Net exports (NX): Calculated as the difference between exports and imports, expressed in percentage of GDP or as a monetary value
[bookmark: _Toc142568418]3.3 Data Sources
All data for this study were sourced from the World Bank World Development Indicators (WDI) and Central bank statistical bulletin for these variables will span 24 years (2000-2023) for the five countries.
[bookmark: _Toc142568420] Estimation Technique
This study adopts the fixed effect panel-estimated generalized least square (Panel EGLS) and ordinary least squares (OLS) method. The justification for this choice is that fixed effect models can control the observed heterogeneity (Hegde & Mishra, 2019) and it also allows for heteroscedasticity and serial correlation to be addressed by the standard errors (Driscoll & Kraay, 1998). The advantage of using a fixed effect model over other panel models (random effect and pooled effect panel models) lies in its ability to control for unobserved time-invariant heterogeneity among individual entities in the panel dataset. Fixed effect models capture entity-specific characteristics that remain constant over time, allowing them to control for factors that might otherwise bias the estimates. This is particularly important when dealing with panel data, where entities (such as countries) have unique attributes (for example availability of natural resources like crude oil or gold) that could influence the relationship being studied. In contrast, random effect models assume that the unobserved heterogeneity is uncorrelated with the observed variables, which might not hold true in many real-world scenarios. Pooled effect models treat all entities as if they are identical, neglecting potential variations across entities. Therefore, fixed effect models are preferred when you want to account for and control the impact of unobserved heterogeneity, resulting in more accurate and reliable parameter estimates
[bookmark: _Toc142568434]	 EMPIRICAL ANALYSIS
	Descriptive Statistics 
Trend Analysis of Poverty for Nigeria, Ghana, Côte d’Ivoire, Senegal, and Liberia
Figure 1 below represents the trend of GDP per capita from 2000 to 2023 for five West African countries namely, Nigeria, Ghana, Cote d’Ivoire, Senegal, and Liberia. GDP per capita is often used as a proxy for poverty levels, with higher values indicating higher income per individual and lower poverty rates. From the graph, Nigeria starts with a relatively low GDP per capita in 2000, followed by a sharp increase between 2001 and 2002. Nigeria experienced significant economic growth largely driven by high oil prices, with GDP per capita rising steadily. This period saw fiscal discipline, oil-driven export growth, and increased investment. The National Economic Empowerment and Development Strategy (NEEDS) was implemented, aimed at reducing poverty and stabilizing the economy. From the year 2002-2014 there was a consistent upward trend during this period, reflecting improvements in the Nigerian economy, likely driven by oil exports. However, the global financial crisis in 2008 affected Nigeria's economy, leading to slower GDP per capita growth. The Central Bank of Nigeria (CBN) implemented monetary tightening policies to control inflation.
From 2015-2018 there was fluctuation in the value of GDP per capita,  as observed it dips around 2015, corresponding to the oil price crash and economic recession in Nigeria, after which it stabilizes but grows at a slower pace. The Nigerian government responded with expansionary fiscal policies, such as the economic recovery and growth plan (ERGP), and monetary policies such as exchange rate devaluation and interest rate hikes by the CBN to stabilize the currency and curb inflation. A moderate recovery occurs from (2018-2023), Nigeria experiences a gradual recovery after 2018, but was hit hard again during the 2020 pandemic. The CBN introduced monetary stimulus packages and fiscal stimulus (through increased government expenditure) to mitigate the effects of the pandemic though the growth remains moderate.
Ghana's GDP per capita grew steadily from 2000 to 2014 due to macroeconomic reforms, including fiscal discipline, and efforts to control inflation through tight monetary policies by the Bank of Ghana. The country benefited from debt relief under the Heavily Indebted Poor Countries (HIPC) initiative and investments in sectors like mining and agriculture. By 2014-2015, Ghana was facing fiscal challenges due to high public debt and a widening budget deficit. The country entered an IMF Extended Credit Facility program in 2015, which led to a series of fiscal consolidation policies aimed at stabilizing the economy. In recent years, particularly during the pandemic, the Bank of Ghana implemented monetary tightening to manage inflation and stabilize the currency, supporting recovery in GDP per capita growth.
Cote d’Ivoire’s volatile GDP per capita trend from 2000 to 2010 reflects the effects of civil conflict and political instability, which led to a significant contraction in economic growth. Fiscal and monetary policies during this period were largely ineffective in stabilizing the economy. After the resolution of the civil war, Cote d’Ivoire experienced robust economic growth due to political stability, structural reforms, and IMF-backed fiscal reforms aimed at attracting foreign direct investment and improving infrastructure. As a member of the West African Economic and Monetary Union (WAEMU), Cote d’Ivoire benefited from a stable monetary policy under the CFA franc, which is pegged to the Euro, helping to curb inflation and provide a stable exchange rate environment for growth
Senegal exhibited consistent GDP per capita growth throughout the period from 2000 to 2023, reflecting political stability and sustainable economic policies. The government implemented fiscal consolidation efforts, supported by structural reforms under the Plan for an Emerging Senegal (PES), focusing on infrastructure and public investments. Like Cote d’Ivoire, Senegal benefited from the stability provided by WAEMU's monetary policy, with low inflation and stable exchange rates due to the CFA franc peg. Senegal's growth, while not as sharp as Cote d’Ivoire or Ghana, reflects sustainable development and poverty reduction efforts. Senegal responded to the pandemic with fiscal stimulus packages aimed at supporting businesses and households, helping maintain steady GDP per capita growth.
Liberia’s GDP per capita remained low throughout the period from 2000-2010 reflecting the devastating effects of its civil war. Fiscal and monetary policies during this period were primarily focused on stabilization and reconstruction, with significant reliance on foreign aid and debt relief under the HIPC initiative. The post-conflict recovery of Liberia has been slower compared to other countries. The Ebola crisis (2014-2016) further hindered economic growth, leading to a stagnation in GDP per capita. In recent years, Liberia has implemented monetary tightening policies to manage inflation, but growth remains sluggish due to weak institutional frameworks and limited fiscal space. In 2019, Liberia secured an IMF loan under the extended credit facility (ECF) program, which aimed at fiscal and monetary reforms to address macroeconomic imbalances, but the impact on GDP per capita has been limited

[bookmark: _Toc142382823]Figure 1: Poverty (GDP per capita) for Nigeria, Ghana, Cote d’ivoire, Senegal and Liberia
Source: World Bank (2023)


Table 1: Correlation Matrix
[image: ]
Source: Authors Computation (Eviews12)
Table 1 shows the findings of the panel correlation matrix, which measures the strength of relationships among variables. Correlation analysis helps us understand how changes in one variable relate to changes in another, providing valuable insights for prediction purposes. The correlation results reveal that Poverty has weak to moderate positive correlations with exchange rates, government expenditure, and money supply, suggesting that these factors might contribute to higher poverty levels. Inflation and exchange rates show a strong negative relationship, indicating that inflation often coincides with currency depreciation. Government expenditure shows a moderate positive correlation with poverty, which could indicate inefficiencies in the spending that do not directly alleviate poverty. Net exports have very weak correlations with most variables, suggesting that trade balance may not be a major factor influencing poverty in this dataset. These relationships provide an insights into potential drivers of poverty and their interactions in this study.
[bookmark: _Hlk82961031][bookmark: _Hlk82955929][bookmark: _Hlk96862468]Table 2 Levin, Lin & Chu Unit Root Result
	Variable
	t* statistic
	Prob (**)
	Order of integration

	POV
	-5.46884
	 0.0000
	I(1)

	INF
	-7.58257
	 0.0000
	I(1)

	EXR
	-5.52201
	 0.0000
	I(0)

	GEX
	-2.49019
	 0.0064
	I(1)

	MS
	-5.91621
	 0.0000
	I(1)

	NX
	-6.96616
	 0.0000
	I(1)


[bookmark: _Hlk70266217]Source: Authors’ computation using EViews 12
[bookmark: _Hlk83125742]
[bookmark: _Hlk83125715]Table 3 ADF Unit Root Result
	Variable
	ADF stat
	Prob (**)
	Order of integration

	POV
	38.0897
	 0.0000
	I(1)

	INF
	70.8763
	  0.0000
	I(1)

	EXR
	43.6217
	 0.0000
	I(0)

	GEX
	29.5043
	 0.0010
	I(1)

	MS
	52.3010
	 0.0000
	I(1)

	NX
	53.8456
	 0.0000
	I(1)


Source: Authors’ computation using EViews 12

Table 3 establishes the order of integration of the variables included in this study. The unit-root test is performed under the null hypothesis that all panels have unit-roots. The results of the Levin, Lin, and Chu test for unit-root are shown in Table 3, which indicates that while all the variables are stationary at their first difference only EXR was stationary at level. Thus, these variables are integrated of a mixture order zero, i.e. I (0) and order one i.e. I(1). In order to check the robustness of the Levin, Lin & Chu test, we carried out the Augmented Dickey-Fuller test. The Augmented Dickey-Fuller (ADF) test also confirms the Levin, Lin & Chu test that the panel data-set is stationary at a mixture of level and first difference.
[bookmark: _Toc142568435][bookmark: _Toc142384164]     Empirical Results
The findings from the ordinary least square (OLS) analysis revealed interesting insights into the relationships between poverty, inflation, exchange rate and other variables in Nigeria, Ghana, Cote D’Ivore, Senegal and Liberia as presented in Table 4

Table 4: OLS Regression Estimation
	
	Nigeria

	Ghana
	Cote D’Ivoire
	 Senegal
	Liberia

	Variable
	Coefficient & 
Probability
	Coefficient & 
Probability
	Coefficient & 
Probability
	Coefficient & 
Probability 
	Coefficient & 
Probability

	INF
	(-18.23703)
0.5317
	(-30.30884)
0.0041
	(-55.97607)
0.1304
	(-4.914079)
0.7022
	(4.377991)
0.7357

	EXR
	(-3.749197)
0.2529
	(433.0033)
0.0000
	(4.093460)
0.0006
	(0.729450)
0.0374
	(0.254455)
0.8777

	GEX
	(1.488953)
0.0393
	(2.533206)
0.9556
	(-73.11338)
0.5554
	(-13.05384)
0.5143
	(-4.494581)
0.6840

	MS
	(73.72219)
0.00240
	(0-4.73696)
0.1067
	(80.00438)
0.0000
	(31.53048)
0.0000
	(0.977413)
0.9364

	NX
	(-5.76E-09)
0.5049
	(-9.50E-08)
0.2400
	(-1.13E-07)
0.2029
	(-4.00E-08)
0.0000
	(-1.06E-07)
0.5033

	Constant
	(3623,764)
0.0000
	(5279.192)
0.0000
	(1772.254)
0.1213
	(2244.015)
0.0000
	(1450.329)
0.040812

	Observation
	24
	24
	24
	24
	24

	R-Squared
	0.7686
	0.915496
	0.916234
	0.958149
	0.040812

	Adjusted  R-Squared
	0.7043
	0.892023
	0.892966
	0.946524
	-0.225629

	F-statistics
	11.96005
	39.00173
	39.37688
	82.42000
	0.153174

	Prob(F-statistics)
	0.000033
	0.000000
	0.000000
	0.000000
	0.976363


Note: 𝑝<0.05 means significant at 5% level of significance. 
Source: Authors’ computation using EViews 12

In the Ghana context, the Ordinary Least Squares (OLS) findings reveal a negative coefficient between inflation and poverty (-30.30884) and it is statistically significant (p = 0.0041), implying that inflation has a significant adverse effect on poverty. Higher inflation erodes purchasing power, disproportionately affecting the poor. However the empirical results for Nigeria, Cote D’Ivoire and Senegal reveals a negative and insignificant relationship between inflation and poverty in the individual country while the OLS result for Liberia shows a positive and insignificant effect on poverty.
For Nigeria, the coefficient for inflation is negative (-18.23703), but the p-value (0.5317) is above the 0.05 threshold, indicating the relationship is statistically insignificant. Although inflation tends to exacerbate poverty by eroding real income, this finding suggests that in the Nigerian context, inflation alone may not have a direct and significant impact on poverty. For Cote D’Ivoire, although the coefficient is negative (-55.97607), the p-value (0.1304) renders the relationship insignificant. Inflation’s effect on poverty might be mitigated by other stabilizing factors within the economy. The coefficient of inflation for Senegal is negative (-4.914079), but the p-value (0.7022) indicates an insignificant relationship. Despite inflation's theoretical connection to poverty, its direct influence is not evident here. While, correlation between inflation and poverty in Liberia is positive (4.377991) with a high p-value (0.7357) indicates no significant impact on poverty.
Exchange rate (EXR) plays a significant role in poverty, particularly in developing countries through its impact on goods and services, its effect on inflation and balance of trade. The highly positive coefficient (433.0033) with a p-value of 0.0000 of the relationship between poverty and exchange rate in Ghana suggests that depreciation of the exchange rate significantly increases poverty in Ghana. This might occur due to the country's dependency on imports, which become more expensive with depreciation, driving up inflation and exacerbating poverty. Likewise, a small positive coefficient (0.729450) and a p-value of 0.0374 between poverty and exchange rate in Senegal reveals a statistically significant relationship. Depreciation increases poverty, likely by increasing the price of imports. Also, the coefficient of Exchange rate in Cote D’Ivoire  is (4.093460) with p-value of 0.0006 indicate a significant positive relationship between exchange rate depreciation and poverty, suggesting that as the currency depreciates, poverty rises due to increased import costs and inflationary pressures.
However, in Nigeria, The exchange rate coefficient is negative (-3.749197), but with a p value of 0.2529, it is statistically insignificant. The exchange rate's indirect effect on poverty through prices and economic stability isn't observed as significant, although depreciation could worsen poverty by making imports more expensive and increasing inflation. As well as for Liberia with a positive coefficient (0.254455) but statistically insignificant (p = 0.8777), showing no direct relationship between exchange rate changes and poverty.
The role government expenditures play a crucial role in poverty reduction cannot be overemphasize, particularly when directed toward social services such as education, healthcare, housing, and social protection programs. Government Expenditure on Social Services (GEX) in Nigeria has a positive coefficient (1.488953) and p-value (0.0393) indicate a significant positive relationship between government spending and poverty reduction in Nigeria. Increased social service expenditure, such as on health and education, can help alleviate poverty by providing public services to the vulnerable. For Ghana, the coefficient is positive but insignificant (2.533206; p = 0.9556), indicating that social spending in Ghana does not have a notable effect on reducing poverty in this estimation. In contrast Government expenditure for Cote D’Ivoire, Senegal and Liberia as a negative coefficient and statistically insignificant with poverty, implying that government spending does not have a noticeable impact on poverty reduction in Côte d'Ivoire. Senegal and Liberia.
Another variable “money supply” was found to have a positive relationship with poverty in Nigeria, Cote D’Ivoire, Senegal and Liberia. However this positive relationship was statistical significant in the three countries expect Liberia. This implies that a larger money supply, often associated with expansionary policies, might stimulate economic activities, but unchecked expansion could drive inflation, indirectly affecting poverty. Only in Ghana, money supply showed a negative coefficient of -4.73696 but insignificant relationship with poverty suggesting no direct relationship between money supply and poverty in this case
Finally, the variable "net export" (NX) was found to have a negative relationship with poverty in the five countries. However, net export was both negative and statistically significant in Senegal suggesting that higher net exports reduce poverty, by increasing income and create jobs through trade. 
Examining the adjusted R-squared coefficients derived from our country-specific regression models reveals the important role played by the selected independent variables in explaining the variations in poverty. Specifically, for Nigeria, approximately 70% of the fluctuations in poverty can be ascribed to the independent variables under consideration. Likewise, in Ghana, an impressive 91% of the variability in poverty is explained by our chosen independent variables. Similarly, our independent variable in Cote D’Ivoire and Senegal demonstrates substantial explanatory power, accounting for roughly 89% and 94% respectively of the total variability in poverty. However the independent variables for Liberia showed a contrast result. 
Furthermore, to gain a comprehensive understanding of the overall significance of our regression models, we employed the F-test statistics. In Nigeria, the F-statistics value 11.96, along with a probability value of 0.0000, indicates that our F-statistics is highly significant at the 5% level of significance, thus highlighting the overall significance of our model for Nigeria. Similarly, for Ghana, the F-statistic value of 39.00, coupled with a probability value of 0.0000, demonstrates the strong statistical significance of our overall model in this context. Likewise, Cote D’Ivoire and Senegal, our overall regression model also exhibits statistical significance, as evidenced by the F-statistic of 39.37 and 82.42 respectively with a probability value of 0.0000. The F-statistic for Liberia was not statistical significant. However, the F-test results confirm the robustness and reliability of our regression models in capturing the relationships between the independent variables and poverty across four countries.

Diagnostic Test
[bookmark: _Toc142384165]Table 5: Normality and Heteroscedasticity Test
	
	Nigeria

	Ghana
	 Cote D’Ivoire
	Senegal
	Liberia

	Normality Test
	
	
	
	
	

	Jarque-Bera
	0.414360
	2.950873
	0.732039
	1.070240
	0.568819

	Probability
	0.812073
	0.228679
	0.693489
	0.585599
	0.752458

	Heteroskedasticity
	
	
	
	
	

	Prob. F(2,22)
	6.376694
	2.244224
	3.251283
	1.910008
	21.95429

	Prob. Chi-Square(5)
	0.2713
	0.8144
	0.6613
	0.8615
	0.1697


Source: Authors Computation (Eviews12)

From Table 5, the probability f-statistic and probability chi-square for Nigeria, Ghana, Cote D’Ivoire, Senegal and Liberia were found to be statistically insignificant (>0.05), hence we fail to reject the null hypothesis of no heteroskedasticity and conclude that there is no heteroskedasticity in the models. 
In other to examine the combined effect of Inflation, exchange rate and our specified variables on poverty in Nigeria, Ghana, Cote D’Ivoire, Senegal and Liberia, the study employed the fixed effect panel regression, Table 6. 
Table 6: OLS Panel regression estimation
[image: ]
Results from our panel regression in Table 6 reveal that inflation has a negative and significant impact on poverty. This suggests that inflationary pressures, when well-controlled, could have a mitigating effect on poverty in these countries. This finding supports the Mundell-Fleming model, which suggests that under certain conditions, monetary policy can have a stabilizing effect on prices and poverty in open economies, particularly when inflation rates are kept low. Empirical studies in West Africa, such as the work by Fosu (2017), have shown that inflation control contributes to poverty reduction by maintaining the purchasing power of consumers and stabilizing the cost of living. However, hyperinflation can lead to economic instability, eroding real incomes and pushing more people into poverty. 
The exchange rate has a negative but statistically insignificant impact on poverty. The negative coefficient indicates that exchange rate appreciation (strengthening of the currency) slightly reduces poverty, but the lack of significance means the relationship is not strong enough to draw firm conclusions. According to the Mundell-Fleming model for small open economies, exchange rate fluctuations can affect poverty through trade channels and inflation. In theory, a stronger currency makes imports cheaper, reducing the cost of goods and potentially alleviating poverty. However, the insignificant effect in the regression suggests that exchange rate policies may not be directly impactful on poverty in these countries. Many West African countries have experienced significant currency depreciations in recent years, particularly in Nigeria. The instability in exchange rates often worsens poverty by increasing the cost of imports (e.g., food and fuel), which hurts the lower-income population more severely.
Government expenditure has a positive and marginally significant impact on poverty. This counterintuitive finding could suggest inefficiencies in how government funds are allocated, with spending not being directed toward poverty alleviation programs. Studies, including those by Alesina et al. (2002), have found that in many developing countries, government expenditure is often poorly targeted, leading to increased inequality and poverty. This may occur due to corruption, mismanagement, or spending on non-productive sectors. In West Africa, government expenditures often focus on infrastructure projects, defense, and recurrent costs, leaving little for social safety nets or programs directly benefiting the poor. This inefficiency is reflected in the positive relationship between government spending and poverty.
Money supply has a negative and significant effect on poverty. This suggests that monetary expansion, when done prudently, can stimulate economic activity and reduce poverty. The Quantity Theory of Money suggests that increasing the money supply in a growing economy can promote economic activity, leading to higher employment and lower poverty levels. However, excessive money supply can lead to inflation, which can counteract these benefits. Studies by Adeola and Evans (2019) show that controlled monetary expansion in developing economies has a poverty-reducing effect, as it boosts aggregate demand, employment, and income. In contrast, hyperinflation caused by excessive money supply can have the opposite effect.
Net exports have a positive but marginally significant impact on poverty. This indicate that trade surpluses in these economies do not necessarily translate into poverty reduction, potentially due to unequal distribution of the gains from trade. Studies in developing countries, such as by Deaton (2003), show that while trade can boost economic growth, the benefits often fail to trickle down to the poorest segments of the population. Instead, wealth is concentrated among those already better off, contributing to increased inequality.
The constant term represents the base level of poverty when all other factors are held constant. The high significance of 5439.777 indicates that even without the influence of the independent variables, poverty in these countries is considerably high. The R-squared (0.920901) indicates that approximately 92% of the variation in poverty can be explained by the independent variables (INF, EXR, GEX, MS, NX), making it a very strong model. This is supported by the adjusted R-squared (0.891807) it accounts for the number of predictors and suggests that the model is still very good, explaining about 89.2% of the variation. The F-statistic (31.65264, p-value = 0.0000) implies that the model is overall statistically significant at the 1% level. Durbin-Watson stat (0.252952) Indicates potential autocorrelation in the residuals, which will be addressed in further diagnostic tests.
Economic Implication of the result
Inflation control plays a critical role in reducing poverty, especially in these West African countries where price stability is key to preserving the purchasing power of low-income households. Government expenditure is less effective in alleviating poverty and may need restructuring to focus on poverty-alleviation programs rather than non-productive expenditures. Money supply management has a significant positive role in reducing poverty, as long as it does not trigger high inflation. The relationship between exchange rates and poverty remains complex, suggesting that further exploration is needed, especially considering the depreciating currencies in this region. Net exports are only marginally related to poverty, reflecting that the gains from trade are not equitably distributed in these countries. These findings shows that policymakers should focus on inflation control, efficient government spending, and prudent monetary policies to reduce poverty across West Africa.
Diagnostic test 
To ensure the accuracy and credibility of our fixed effect panel regression estimates, we conducted a set of post-diagnostic tests. These tests were meticulously performed to verify that our panel regression results adhere to the fundamental assumptions of Normality of Errors.
[image: ]

[bookmark: _Toc142382824]Figure 2: Jarque-Bera normality test
Source: Authors’ Computed Result from EViews12
In linear regression analysis, the classical assumption posits that the error terms follow a normal distribution. To assess the adherence of the estimated errors to this assumption, we employ the Jarque-Bera normality test in our study. The null hypothesis assumes that the model exhibits a normal distribution. Our criterion for rejecting the null hypothesis involves observing a bell-shaped pattern in the histogram and obtaining a statistically significant p-value associated with the Jarque-Bera statistics at the 5% level of significance. Our findings, depicted in Figure 2, present a histogram that does not display a bell-shaped pattern and a Jarque-Bera probability value of 0.533, which is above the 0.05 threshold. Consequently, we fail to reject the null hypothesis and conclude that the errors do conform to a normal distribution.



[bookmark: _Toc142384168]Table 7: Panel Granger Causality
	Panel Granger Causality
	
	
	

	Null Hypothesis:
	Obs
	F-Statistic
	Prob.

	INF does not Granger Cause POV
	115
	 0.07395
	0.7862

	POV does not Granger Cause INF
	
	 0.81407
	0.3689

	EXR does not Granger Cause POV
	
	4.21845
	0.0423

	POV does not Granger Cause EXR
	
	1.34468
	0.2487

	Granger Causality-Nigeria
	
	
	

	Null Hypothesis:
	Obs
	F-Statistic
	Prob.

	INF does not Granger Cause POV
	22
	 0.90311
	0.4239

	POV does not Granger Cause INF
	
	 0.41601
	0.6662

	EXR does not Granger Cause POV
	
	0.35507
	0.7062

	POV does not Granger Cause EXR
	
	2.39965
	0.1208

	Granger Causality- Ghana
	
	
	

	Null Hypothesis:
	Obs
	F-Statistic
	Prob.

	INF does not Granger Cause POV
	22
	 0.33098
	0.7227

	POV does not Granger Cause INF
	
	 0.61588
	0.5518

	EXR does not Granger Cause POV
	
	0.85521
	0.4427

	POV does not Granger Cause EXR
	
	0.61933
	0.5500

	Granger Causality-Cote D’Ivoire
	
	
	

	Null Hypothesis:
	Obs
	F-Statistic
	Prob.

	INF does not Granger Cause POV
	22
	0.22649
	0.7997

	POV does not Granger Cause INF
	
	 0.22883
	0.7979

	EXR does not Granger Cause POV
	
	2.99132
	0.0771

	POV does not Granger Cause EXR
	
	3.08133
	0.0721

	Granger Causality- Senegal
	
	
	

	Null Hypothesis:
	Obs
	F-Statistic
	Prob.

	INF does not Granger Cause POV
	22
	 0.74968
	0.4875

	POV does not Granger Cause INF
	
	 0.79652
	0.4670

	EXR does not Granger Cause POV
	
	0.51979
	0.6038

	POV does not Granger Cause EXR
	
	4.89674
	0.0209

	Granger Causality- Liberia
	
	
	

	Null Hypothesis:
	Obs
	F-Statistic
	Prob.

	INF does not Granger Cause POV
	22
	 0.53885
	0.5931

	POV does not Granger Cause INF
	
	 0.19699
	0.8230

	EXR does not Granger Cause POV
	
	0.56985
	0.5760

	POV does not Granger Cause EXR
	
	0.53507
	0.5952


Source: Authors Computation (Eviews12)
The Granger causality test helps to identify whether one variable can predict another variable in time series data. In this case, the test is used to determine whether Inflation (INF) and Exchange Rate (EXR) Granger-cause Poverty (POV) or vice versa, at both 5% and 10% significance levels. We conducted a Granger Causality test. More precisely, we employed a panel Granger Causality test to evaluate the collective causal influence of inflation and exchange rate on Poverty within the purview of the five nations under consideration. This methodological approach enabled a comprehensive examination of the interplay between inflation, exchange rate and poverty across the selected countries.
The analysis of the results, presented in Table 7, reveals that we do not have sufficient evidence to reject the null hypothesis that INF does not Granger Cause POV, as the probability value of 0.7862 exceeds the significance level of 5% and 10%. Therefore, we fail to reject the null hypothesis, meaning Inflation does not Granger causes Poverty for the panel of countries combined. However, it is important to note that we do reject the null hypothesis that EXR does not Granger Cause POV. The probability value of 0.0423 is significant at 5% level, we conclude that Exchange Rate Granger causes Poverty in the combined panel. This implies that there is a unidirectional causal relationship, flowing from exchange to poverty, In other words, changes in exchange rate are causing variations in Poverty while the reverse causal relationship is not supported.
Further investigation into the specific causal relationships between INF, EXR and POV within each individual country reveals distinct patterns. In the case of Nigeria, there is no evidence of a causal relationship inflation, exchange rate and poverty. Likewise, there is no significant Granger causality between these variables in Ghana and Liberia. However there is evidence of a bidirectional causal relationship between exchange rate and poverty in Cote D’Ivoire that is EXR granger causes POV and POV granger causes EXR. Also there is evidence of a unidirectional causal relationship, running from poverty (POV) to exchange rate (EXR), with no return mechanism in Senegal.
[bookmark: _Toc142568439]
SUMMARY, CONCLUSION, AND RECOMMENDATION
[bookmark: _Toc142568440] Summary
The study examined the relationship between inflation, exchange rate fluctuations, and poverty in select West African nations, namely Nigeria, Ghana, Senegal, Côte d'Ivoire, and Liberia. The objective was to determine how inflation and exchange rate changes impact poverty levels within these countries during the period spanning from 2000 to 2023. Specifically, the research examines the distinct effects of inflation, exchange rate and other variables on poverty in each nation, explores the aggregate influence of inflation, exchange rate and other variables on poverty across the five countries, and investigates the causal relationship between inflation, exchange rate and poverty within the selected contexts.
A fixed effect panel-estimated generalized least square (Panel EGLS) and ordinary least squares (OLS) method was employed as the statistical technique for analyzing the model which comprises of a dependent variable (POV), and independent variables (inflation, exchange rate, government expenditure on social services, money supply and net export). The Granger causality test was also employed to analyze the causal relationship between INF, EXR and POV. Data analysis and discussion of findings were presented in section four, while section five summarizes and concludes the study. 
[bookmark: _Toc142568441]Conclusion
The findings from the panel data regression highlight the complex relationship between inflation, exchange rates, government expenditure, money supply, and poverty in the West African countries of Nigeria, Ghana, Côte d'Ivoire, Senegal, and Liberia. Inflation (INF) has a negative and significant impact on poverty, suggesting that in these countries, moderate inflation may reduce poverty by potentially spurring economic activity. This aligns with the Phillips Curve theory, which suggests that in the short term, inflation may reduce unemployment and increase incomes, ultimately alleviating poverty. Money Supply (MS) also has a negative and significant impact on poverty in the region. This indicates that increased liquidity in the economy contributes to poverty reduction by stimulating investment and consumption, consistent with the Keynesian economic theory. It emphasizes the role of money supply as a tool to enhance economic growth and improve welfare. The Exchange Rate (EXR), while not statistically significant overall, shows a negative coefficient, implying that exchange rate depreciation could increase poverty in certain countries like Ghana and Côte d'Ivoire. Exchange rate stability remains a key determinant of poverty outcomes in these nations, as exchange rate fluctuations tend to impact the cost of imports and the purchasing power of citizens. Government Expenditure (GEX), though not significant in all countries, showed a mixed impact on poverty. In Nigeria, for example, it had a negative impact, indicating that fiscal inefficiencies might limit the effectiveness of public spending in reducing poverty. This reflects structural issues, such as corruption or misallocation of resources, which hinder the positive effects of government spending. Net Export (NX) demonstrated inconsistent effects on poverty. In countries like Senegal, trade openness and export performance showed a positive impact, supporting the notion that expanding exports can improve economic outcomes and reduce poverty when managed properly.
At the country-specific level Ghana shows a strong negative relationship between inflation and poverty, supporting the idea that inflation can be harnessed to stimulate economic growth under certain conditions. Côte d'Ivoire and Senegal show that exchange rate stability plays a crucial role in managing poverty levels, with exchange rate volatility contributing to increased poverty. In Nigeria, the role of money supply is paramount, as it significantly reduces poverty, further validating the Keynesian approach in the Nigerian context.
The high R-squared value of 92% and the statistically significant F-statistic (p-value of 0.0000) indicate that the model is robust and explains a significant portion of the variation in poverty across the countries. The panel model effectively accounts for the different macroeconomic factors affecting poverty in these nations.
The Granger causality tests conducted provide insights into the directional relationships between the independent variables and poverty. In countries like Senegal, a bidirectional relationship was found between exchange rate and poverty, exchange rate was found to Granger cause poverty reduction and vice versa, while in Côte d'Ivoire, was a unidirectional relationship between exchange rate and poverty, exchange rate volatility was a significant factor in determining poverty levels. This explains the context-specific nature of macroeconomic policies.
Recommendations
Based on the study's findings, the following recommendations are made for policymakers in Nigeria, Ghana, Côte d'Ivoire, Senegal, and Liberia:
· Governments should seek to maintain moderate levels of inflation that encourage economic growth without eroding purchasing power, particularly in Ghana where inflation's role in poverty reduction is most evident. This can be achieved by adopting inflation-targeting policies and closely monitoring inflationary trends.
· In countries where exchange rate volatility worsen poverty (e.g., Côte d'Ivoire and Senegal), it is crucial for central banks to implement exchange rate management policies. These may include stabilizing the local currency through foreign exchange reserves or implementing monetary policies to mitigate excessive fluctuations.
· In Nigeria, where government expenditure is ineffective in reducing poverty, there is a need for a more efficient allocation of public funds. Policymakers should focus on infrastructure development and social spending targeted at low-income households to ensure that fiscal policies directly address poverty alleviation.
· While increasing money supply has shown a positive effect on poverty reduction, particularly in Nigeria and Senegal, this approach should be managed carefully to avoid hyperinflation. Central banks should aim for a balanced monetary policy that ensures sufficient liquidity to stimulate economic growth without triggering excessive inflation.
· Given the mixed effects of net exports on poverty, particularly in trade-dependent countries like Senegal, governments should implement strategies to diversify their export base. This could include promoting sectors beyond traditional commodities and encouraging value-added industries that create jobs and reduce poverty.
By addressing these macroeconomic challenges and implementing targeted poverty reduction strategies, these West African nations can work toward achieving sustainable economic growth and poverty alleviation in line with their national development goals and international commitments, such as the Sustainable Development Goals (SDGs).
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Series: Standardized Residuals

Sample 2000 2023

Observations 120

Mean        1.36e-13

Median    10.51608

Maximum   1005.218

Minimum  -1284.146

Std. Dev.    449.4560

Skewness   -0.241937

Kurtosis    2.867637

Jarque-Bera 1.258267

Probability

 0.533054
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Covariance Analysis: Ordinary

Date: 09/26/24   Time: 15:08

Sample: 2000 2023

Included observations: 120

Covariance

Correlation POV  INF  EXR  GEX  MS  NX 

POV  2532608.

1.000000

INF  -141.5132 67.73935

-0.010804 1.000000

EXR  77709.03 -1309.458 59251.52

0.200603 -0.653614 1.000000

GEX  211095.8 664.9931 -1133.469 127169.8

0.371966 0.226571 -0.013058 1.000000

MS  5883.991 -4.692047 581.8229 -29.49592 78.55417

0.417161 -0.064322 0.269685 -0.009332 1.000000

NX  -1.26E+11 -2.24E+09 -1.71E+11 -7.07E+11 -1.75E+10 6.05E+19

-0.010168 -0.035027 -0.090195 -0.254770 -0.253708 1.000000
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Dependent Variable: POV

Method: Panel Least Squares

Date: 09/26/24   Time: 14:36

Sample: 2000 2023

Periods included: 24

Cross-sections included: 5

Total panel (balanced) observations: 120

Variable Coefficient Std. Error t-Statistic Prob.  

INF -33.03871 10.92537 -3.024036 0.0033

EXR -1.792032 1.223348 -1.464858 0.1466

GEX 0.750004 0.395696 1.895404 0.0614

MS -25.02833 10.99268 -2.276817 0.0253

NX 1.77E-08 9.82E-09 1.807290 0.0742

C 5439.777 447.8168 12.14733 0.0000

Effects Specification

Cross-section fixed (dummy variables)

Period fixed (dummy variables)

R-squared 0.920901    Mean dependent var 4116.658

Adjusted R-squared 0.891807    S.D. dependent var 1598.090

S.E. of regression 525.6553    Akaike info criterion 15.59558

Sum squared resid 24039273    Schwarz criterion 16.36214

Log likelihood -902.7351    Hannan-Quinn criter. 15.90689

F-statistic 31.65264    Durbin-Watson stat 0.252952

Prob(F-statistic) 0.000000


