The asymetric effect of fiscal deficit on macroeconomic
Variables in sub saharan africa
Abstract 

In most African countries, the intervening fluctuations in sources of government revenue and the endearing corruption as well as mis-prioritisation of the needs of citizens have been noted as the basic reasons behind the high incidence of fiscal deficit over the years. Therefore, this study attempts to examine the asymmetric effect of fiscal deficit on macroeconomic variables in Sub-Saharan Africa using quarterly data between 1990 and 2020. The study employed Non-Linear ARDL model to estimate the asymmetric effect of fiscal deficit on macroeconomic variables in Sub-Saharan Africa. The long run asymmetric effect of fiscal deficit revealed that the influence of fiscal deficit on macroeconomic variables employed in the study was positive but insignificant before the global financial crisis and it means that the influence was asymmetric. However, after the global financial crisis, fiscal deficit exerted negative and significant effects on macroeconomic variables in the selected African countries. This shows symmetric effect. Furthermore, it was discovered that the impact of fiscal deficit on macroeconomic variables was significant with different magnitudes from different countries.  The study concluded that the effect of fiscal deficit on macroeconomic variables in Sub-Saharan Africa countries is symmetric and asymmetric respectively. Therefore, the government of the selected countries should formulate workable policies that will improve tax collection, particularly direct and indirect taxes, mostly importantly, by implementing reforms that would enhance the revenue through which growth and macroeconomic variables can be stabilized. Additionally, governments in the selected African countries should endeavour to jettison and reduce various activities that are eroding the revenue of the economy so that the resources available can be directed to economic sectors and important areas that can boost growth and enhance stability of macroeconomic variables in these sectors. 
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Introduction 

“Fiscal policy is one of the most effective instruments of macroeconomic policy objectives across nations. It complements other instruments such as monetary policy, income policy, trade or commercial policy and debt management policy to achieve macroeconomic stability” Iyoha (1999). Fiscal policy centers on the use of government expenditure and revenue to influence macroeconomic variables in order to put in place some pre-determined macroeconomic policy objectives. Fiscal deficit refers to a gap in government budget. It is a gap that occurs in any financial year when the expected government expenditure exceeds the expected government revenue. When this occurs, government needs to borrow to cover the gap. Fiscal deficit as a government financial statement is not necessarily bad for the economy Kundu and Sikdar (2019). Based on the position of some notable economists like Awe and Olalere (2012) and others, fiscal deficit is an integral component of fiscal policy and therefore inevitable especially in developing countries following Wagner’s law and peacock hypotheses.

Fiscal policy could be deficit or surplus. For instance, when the expected revenue exceeds the expected expenditure, this is known as surplus budget while deficit occurs when the expected expenditure exceeds expected revenue. For instance, when unemployment in an economy is high, government can stimulate the level of aggregate demand by using fiscal deficit which would increase government expenditure and thus by a multiplier process increases income by more than the initial increase in the budget deficit. However, if the aggregate demand is too high, the government can reduce it by decreasing the budget deficit Iyoha (1999).

Fiscal policy performs an important function in the process of economic growth sustenance and macroeconomic stability. The magnitude of government fiscal surplus or deficit is one of the most essential indicators of the government impact on the overall economy through fiscal policy. Budgetary system is considered to be a political process that has great influence on the overall welfare of the citizenry. It has two phases, namely, expenditure and revenue sides. The revenue aspect centers on what government should take as revenue (Taxes) from individuals or private sector in form of taxation while the expenditure takes cares of what government spends. 
The development of a fiscal deficit is often traced to the Keynesian inspired expenditure led growth theory of the 1970s. Since then, countries have been engaging this theory. However, “developed economies globally have mostly adopted this theory that says government needs to motivate the aggregate demand side of the economy in order to stimulate economic growth. This particular theory has vital consequences which cannot be under estimated particularly in developing nations” (Olomola & Olagunju, 2004). One of the major consequences is the structural inflation which occurs either from contractionary or expansionary fiscal or monetary policy. Fiscal deficit could be financed either from domestic or external sources. In the view of Garba (2023) under threshold of fiscal deficit, a moderate amount of budget deficit not exceeding 4% of GDP is not inimical to the process of economic growth in any country.

The asymmetric effect of fiscal policy centers on the premises that a reduction in government expenditure is accompanied by a reduction in the general price level, thereby providing stability in the market .In the literature, there are some reasons for asymmetric effect among which we have the fact that if wages and prices are sticky downward, a contractionary government expenditure shock increases its prices response more to an increase than a reduction in government expenditure(Saliu 2019). At the same time, when wage and prices are perfectly flexible and output equals full employment level, there will be an increase in government spending which reduces output. Also, “an increase in interest rate in the face of expansionary government expenditure shocks while there is no evidence of a decrease in interest rates would be different to the expansionary and contractionary shocks” as noted by Kandil (2001 cited by Hakan and Burak (2003). The economic outcome of asymmetric effect of fiscal deficit on key macroeconomic variables might be impacted and in variation from the perception and expectations of the public. If it is construed to be permanent by the public, the expansionary shock will increase aggregate demand but if it is perceived to be temporary by the public, then, the expansionary government expenditure shock will not have much effect on aggregate demand. Thus, if an increase in government expenditure is assumed to be permanent but the reduction in government expenditure is assumed to be transitory, the effect of contractionary and expansionary fiscal policy on overall macroeconomic management will be asymmetric.
The issue of the connection between fiscal deficit and macroeconomic variables has been a contentious discussion both in theoretical and empirical literature. On theoretical grounds, there are three basic schools of thought that produced contradictory theoretical stands on the issue. According to Keynesian school, fiscal deficit or deficit spending has positive multiple effects on national output. This is based on the fact that an increase in marginal propensity to consume as a result of an increase in government spending will stimulate investment in the economy. To neoclassical economists, fiscal deficit is the major factor behind macroeconomic instability as a result of fluctuations in government spending which comes from high cost of financing fiscal deficit. In the view of Ricandian School; there is no strong relationship between fiscal deficit and economic growth. However, these divergent views in theoretical literature are yet to be resolved.

Empirically, there has been no remarkable success in uncovering a strong statistical relationship among fiscal deficit, inflation and economic growth especially in African countries. For instance, Wallace (1981), in their various studies discovered strong positive and  statistically significant relationship between fiscal deficit and inflations while King and Plossers (1985), Sowa (1994), discovered insignificant relationship between budget deficit and inflation. Ekomabasi and Ekong (2015) and Ezeabasili, Tsegba, and Ezi-Herbert (2012) confirmed positive and statistically significant relationship among fiscal deficit, inflation and economic growth. But Mohanty (2014), Jorge and Avila (2011) found negative and statistically significant relationship between fiscal deficit, and macroeconomic variables. However, most of the previous studies cited above have some methodological deficiencies. For instance, majority of the pioneering studies employed Ordinary Least Square (OLS) which always exhibits spurious regressions. Besides, many of the studies were unable to compare the relationship between fiscal deficit and macroeconomic variables before and after the global financial crisis. If this is not done, symmetric or asymmetric relationship may not be well established.

The paper is organized into five sections. Following these introductory remarks is a section on the review of the empirical literature. This is followed by the research methods, the results and discussion in section three and four respectively. The study ends in section five with concluding remarks.

Literature Review

Fiscal Deficit 

The difference between revenue and expenditure could be deficit or surplus. However, when the expected government expenditure exceeds expected government revenue in a fiscal year, this is termed as fiscal deficit. Ross, Yan and Johnson (2015) sees fiscal deficit as a situation where government spends more than what it takes as revenue as a fiscal year. This imbalance is sometimes known as the current accounts deficit or budget deficit and this is not limited to developing countries but cuts across every nations. “Fiscal deficit, therefore, can be seen as a situation where government plans to spend more in a year than the revenue it expects to collect. In this case, the government experiences a budget deficit equal to the amount by which the expenditure exceeds the revenue. In other words, budget deficit is the amount of that extra expenditure the government wants to undertake above the expected revenue” (Austine et al., 2022). The World Bank (2005) described fiscal deficit as an excess of the public sector spending over its revenue. A fiscal deficit arises when government outlays exceed its revenue. While government revenue comprises tax and non-tax revenue, government outlays are made up of recurrent and capital expenditures. Recurrent expenditure is expenditure on wage payments, purchase of goods and services, interest payment on loans, transfer payments, etc. Capital expenditures, on the other hand, are expenditures on capital projects such as buildings of infrastructural facilities and some projects which are deemed beneficial and self-liquidating in the long run and will lead to expansion of the productive capacity of the economy (Ekpo et al., 2022). According to Krugman (2009), deficit financing is a normal economic condition. The high public investment in the economy makes a better economy among which fiscal stimulation leads to more investments and raises the future potentials of the economy. From the point of view of Chi-Chi and Nkwazema (2016), deficit financing in advanced countries is use to improve it capital ratios, while in underdeveloped countries it is use for increasing demand.
Macroeconomic Variables
Macroeconomic variables are defined as positive, negative or neutral depending on their impact on the economy. The examples of the macroeconomic variables that affect an economy are inflation, GDP growth rate and so on. However, the two important macroeconomic variables discussed in this study are inflation and economic growth

Inflation is one of the macroeconomics variables that occurs when money losses it value in an economy. It is also sees as when there are general raised in prices of commodities. It takes various foams. Runaway inflation creeping inflation and structural inflation. However, there are various theories of inflation demand-pull, cost-push, makeup monetarist, international transmitted and accelerated theories if inflation. 

Economic growth is taken to be the growth of the real output of an economy over time. This is physical ability of a nation to produce more goods and services in an economy. In the view of professor Simon Kuznets in his famous book, economic is a long term rise in capacity of a nation to supply quality goods to its population. The growing capacity is assumed to emanate from advanced technology and adjustment in institutional quality and ideological. 

Todaro and Smith (2005) conceptualised economic growth as a sustained increase in real income/output or real per capita income over time with improvement or increase in the standard of living of the citizens. “Economic growth is usually seen as a basic national objective and this is based on the fact that the fundamental reason for creating a nation/state is to improve the living conditions of the citizen of the state” Obadan, Fajingbesi and Uga (2003). 

According to Todaro and Smith (2005), “economic growth is said to have three core values, namely self-sustenance, self-esteem and self-freedom. Self-sustenance implies the ability to meet basic human needs of life such as food, sound health condition, shelter, sound education, clothing and protection. Self-esteem has to do with the need to be regarded as a person. It means a sense of worth and self-esteem of not being used as a tool by others to achieve their own selfish objectives. Freedom has to do with the right to make a choice”. It involves an expanded range of choice for society and their members as well as significant reduction of external constraints in the pursuit of some social goals Ajayi (2003).
2.2
Theoretical Framework

Theoretical Framework

The theoretical foundation for analyzing the asymmetric effect of fiscal deficit on macroeconomic variables in Sub-Saharan Africa draws from several economic theories that explain how government budgetary imbalances affect growth, inflation, investment, and external balances. These theories provide insights into the complex relationship between fiscal deficits and key macroeconomic indicators. However, the study adopt the Asymmetric Effects/Nonlinear Framework (NARDL Theory by Shin et al., 2014) as the main theoretical framework, while drawing on Debt Overhang and Endogenous Growth theories to explain the mechanisms behind the asymmetric outcomes in Sub-Saharan Africa. 
Nonlinear Autoregressive Distributed Lag (NARDL), a traditional linear models, propounded by Shin, Yu, and Greenwood-Nimmo (2014) assume symmetric responses of macroeconomic variables to fiscal shocks. However, recent theories highlight that fiscal deficits may exert asymmetric effects. For example, deficit expansions may fuel inflation more strongly than surplus reductions can mitigate it. Similarly, positive shocks may have different magnitudes and directions of impact compared to negative shocks. In Sub-Saharan Africa, the asymmetric perspective is critical because institutional weaknesses, debt sustainability concerns, and structural rigidities amplify negative effects of deficits more than they support growth benefits.
2.3 
Empirical Review
Javid, Arif, and Arif (2001) examined “the effects of fiscal policy on shocks to the government budget deficit between 1960 and 2007. The study employed VAR as an estimation technique. Findings from the study revealed that an expansionary fiscal policy shock improves the current account and depreciates the exchange rate”.

Fischer et al. (2002) investigated the relationship between budget deficit and inflation in some selected developed economies using panel co-integration as an estimation technique. Results from the study showed statistical long-run co-movement between inflation and budget deficit during the study period.

Ehinomen and Ugwu (2004) studied the connection among budget deficit, inflation and money supply in Nigeria between 1975 and 2012 using VECM as an estimation technique. Findings from this study revealed that budget deficit was inflationary in Nigeria during the study period.

Furthermore, Catao and Terrones (2005) employed dynamic panel co-integration to investigate the correlation between fiscal deficit and inflation in 107 developed countries. Empirical results from the study showed that there was a strong and positive connection between inflation and fiscal deficit.

Tan (2006) examined both “the short- and long-run relationships among fiscal deficit, inflation and economic growth in Malaysia. The study covered the period of 1966 and 2003. The study employed co-integration analysis and a vector error correction mechanism to capture the objectives of the study. The study found the absence of a long-run relationship among the variables and also revealed that fiscal deficit appeared to have either long- or short-run links with income”.

Jorge and Avila (2011) analysed “the relationship between fiscal deficit, macroeconomic uncertainty and growth of Argentina economy for the period of 1915 to 2006”. The study used co-integration and an error correction model as the estimation techniques. The findings of the study revealed that fiscal deficit has a negative relationship with the economic growth of Argentina.

Ekanayake (2011) investigated the link between fiscal deficit and inflation in developing countries using ARDL as an estimation technique. Findings from this study showed that the fiscal budget is stationary, as evidenced by a 1% point increase in the ratio of the fiscal deficit to narrow money, which brings about a 119% increase in inflation.

In the same line of study, VOM (2013) employed panel co-integration to investigate the effect of fiscal deficit on inflation in some selected industrialised nations between 1995 and 2011. Results from this study revealed that the effect of fiscal deficit on inflation was not statistically significant in the short run but produced statistically significant influence on inflation in the long run in those selected countries during the study period.

Ohwioduokit and Ekong (2015) examined “the nexus between budget deficit and economic growth in Sierra Leone. The study employed time series data for over 30 years – the OLS method was employed to estimate the relationship between deficit and growth in Sierra Leone. The study confirmed a positive relationship between budget deficit and economic growth”.

Myovella and Kisava (2016) employed VAR to estimate the connection between budget deficit and inflation in some selected developed economies between 1990 and 2014. Findings from this study showed a statistically significant connection between inflation and budget deficit during the study period.

Moronness (2016) employed GMM to investigate the dynamic interactions among inflation, oil price and economic growth in African oil-producing countries. Empirical results from the study revealed close connections among the variables.

Aboloyinjo and Mathew (2016) examined the relationship between budget deficit and interest rate in Nigeria between 1995 and 2014 using co-integration and error correction as estimation techniques. Results from the study revealed that there was no significant connection between oil price and interest rate in Nigeria during the study period.

Stephen and Gabriel (2018) investigated the connection between inflation, the fiscal deficit, and economic growth in Japan between 199 and 2010. The results showed that there were interactions among the variables selected for the study.

Also, Yusuf and Martina (2018) employed structural VAR to study the relationship between oil price instability and fiscal deficit in African oil-producing nations. Findings revealed that the relationship between oil price changes and fiscal deficit was positive but not significant during the study period.

Mohamed and Nurudeen (2018) studied the relationship between oil price fluctuation and budget deficit in five leading oil-producing countries in Africa (Nigeria, Angola, Algeria, Egypt and Libya) between 2000 and 2016 using structural VAR as an estimation technique. Besides Egypt, the response of inflation to the shock from oil prices was positive, direct and significant.

Omolade, Ngalawa and Kutu (2019) investigated the connection among oil price fluctuation, fiscal deficit, inflation and economic growth in African oil-producing countries between 1990 and 2017 using panel VAR as estimation techniques. Findings from the study showed that there are positive and significant reactions of fiscal deficit, inflation and economic growth to shocks which emanated from economic growth.

 Odugbemi and Adeniji (2020) employed panel ARDL to investigate the effect of oil price instability on inflation, budget deficit and economic growth in Nigeria between 1990 and 2018.  Empirical results revealed that oil price variations have much influence on inflation, budget deficit and economic growth during the study Periods.

Elaboudi and Sara (2021) examined the dynamic relationship among inflation, budget deficit and economic growth in Morocco between 1980 and 2014 using GMM as an estimation technique. Findings showed that inflation, economic growth and budget deficit are strongly connected during the study period. Wonderful (2018) investigated the relationship among fiscal deficit, economic growth and inflation in some selected advanced economies using panel structural VAR as an estimation technique. The study's findings indicated that the fiscal deficit influences both inflation and economic growth, but this influence is not statistically significant during the study period.

 3.0 Methodology

This study adopted the quantitative research method, due to the nature of datasets used in the study. Ex-post research design was also adopted to understand the cause and effect asymmetric effect of fiscal policy on macroeconomic variables in the selected Sub-Sahara Africa. Panel data from the selected countries are were sourced and analysed inferentially, while the insight from the analysis would help in decision making and policy recommendations
3.1 Model Specification 
This study investigates the asymmetric effect of fiscal deficit on macroeconomic variables in Sub –Saharan Africa countries. Non- Linear ARDL Co-integration Approach was used to capture the objective of the study and the model of this study follow the work of Godwin (2020) which took its roots from the theory of Keynesian Paradigm of fiscal deficit with modifications. Therefore, the model for this study is specified below:
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Where: FD  
= Fiscal Deficit, RGDP= Real Output Growth, MS 
= Broad money supply, INF 
= Inflation rate, EINF
= Expected inflation rate, RIR = Real Interest Rate, GEX= Government Expenditure, GFCF = Gross fixed Capital formation, REER 
= Real effective exchange rate.
In line with NARDL model specification, as modified by Shin et al., (2014),  the model is re-specify thus:
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ρ represents the coefficient of the lagged dependent variable [image: image4.png]FDe-y



. This is the speed of adjustment coefficient in the ECM.

[image: image6.png]


 The long-run coefficient for the positive partial sum of variable X, 
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  and the long-run coefficient for the negative partial sum of variable X, which is also applicable to all the explanatory variables. They both capture the asymmetric long-run impact of positive and negative changes in RGDP on the Fiscal Deficit. 
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 represent the short-run dynamics and are associated with the first-differenced variables.
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 represents the short-run coefficient on the lagged differenced dependent variable [image: image16.png]AFD.—y




A-priori expectation

In line with established theoretical framework and empirical evidence, this study posits that the effect of fiscal policy on key macroeconomic variables, specifically inflation and economic growth, would be heterogeneous across the selected economies. This a priori expectation is based on the hypothesis that the magnitude and direction of fiscal policy multipliers are significantly contingent upon country-specific institutional quality, including factors such as government effectiveness, political stability, and transparency in policy implementation
Sources and Method of Data Collection

This study employed panel data from the selected countries, sourced from World Bank Development Indicators and International monetary fund online data base.
Method of Analysis

The study employed non-linear auto-regressive distributed lag (NARDL) as the estimation method.
4.0 Analysis and Interpretations

Table 1: Panel Unit Root Test Results

	Variable
	LLC
	Breitang
	LLC
	Breitang
	IPS
	ADF-
	IPS
	ADF- Fisher

	GDPgr
	12.12
	4.52
	14.01
	-3.01***
	4.14
	75.04***
	-17.02**
	392.10***

	GFCF
	17.81
	13.61
	-4.43**
	1.61***
	15.16
	36.14
	-8,81**
	320.40**

	FD
	-4.02
	-0.18
	-9.14***
	-10.71***
	-3.13
	102.12
	-2.19***
	521.06***

	GEXP
	-2.62
	-3.01
	-19.01***
	16.16***
	-7.76
	94.15***
	-25.62
	611.14***

	INF
	-3.5
	-3.42
	-22.30**
	-21.01**
	-3.78
	125.14
	-28.45**
	780.04**

	EINF
	6.42
	3.46
	-20.06**
	-13.106**
	-0.92
	56.22
	-20.16**
	520.01**

	FEE
	-7.61
	-2.41
	-19.46**
	17.14**
	12.06
	23.36
	28.14**
	625.11**

	MS
	0.65
	13.12
	-9.42***
	19.12***
	-21.17
	120.41
	-12.32**
	274.50**

	REER
	-4.443
	-3.446
	14.332**
	16.462**
	6.441
	51.6231**
	11.412**
	241.113**


Note: Shows significant at 1%, IPS =IM, Pesaran& Shin, LLC=Levin, Lin & Chu.
It is evidence from the table 4.5 that the null hypothesis of the unit roots for the panel data for the variables of interest cannot be rejected. This is because, the variables of interest are integrated of difference orders 1(1) and 1(0). Since none of the variables of interest was 1(2), we can now proceed to test for Asymmetric ARDL both for short and long-run.

Asymmetric ARDL Bounds Test

Table 2 reveals result of asymmetric ARDL bound testing method. Bound testing approach is employed for the both short run and long run connection between and among variables of interest. The result was tested at 5% significance level. From the results on the table, the critical value of asymmetric bound testing method at 5% significance level 1(0) values was 3.19 and the 1(1) value was 4.15 respectively, while the critical F-value shows 15.2143 and 75.4321 for before and after global financial crisis. Summarily, the 1(1) result is higher than 1(0). This is an indication that there is asymmetric co-integration. This shows that there is asymmetric long-run co-movement among the variables of interest.

Table 2: Asymmetric ARDL Bounds test 
	 
	Before Global financial crisis  
	 
	After Global Financial Crisis

	Test statistic 
	Value 
	K
	Test statistics
	Value 
	K

	
	
	
	
	75.4321
	2

	F – statistic
	15.2143
	2
	F – statistics 
	 
	 


Critical Bounds Value 
	 
	Critical Value Bounds 
	 

	Significance 
	1(0)
	1(1)

	10%
	3.19
	4.15

	5%
	3.82
	4.78

	2.50%
	4.42
	5.56

	1%
	5.18
	6.41


Source: Author’s computation using Starter 13.0 software
Asymmetric ARDL Long Run

The table .3 indicates the results of asymmetric ARDL long-run coefficients. Fiscal deficits are used as dependent variable while all the macroeconomic variables in the model are employed as explanatory variables in the study. The examined results of asymmetric ARDL show that when fiscal deficit increases, it produces positive but insignificant influence on real output growth, inflation rate, expected inflation rate exchange rate and gross fixed capital formation but positive and significant effect on other variables in the model before global financial crisis. The examined result revealed that a 1% rise in fiscal deficit has 0.002% increase on key macroeconomic variables while it exerted positive significant influence on other variables. This shows that the impact of fiscal deficit on key macroeconomic variables in Sub-Saharan Africa countries before global financial crisis was asymmetric. However, the result obtained from the analysis from after global financial crisis indicate symmetric impact of fiscal deficit on key macroeconomic variables. That is fiscal deficit exerted negative and significant impact on key macroeconomic variables (real output growth, gross fixed capital formation, money supply, real interest rate, inflation rate expected inflation rate, exchange rate) in Sub-Saharan Africa countries during the study period. 

Table 3: Asymmetric ARDL Long Run Coefficient 

	Before Global financial Crisp
	After Global Financial Crisis

	Variable
	Coefficient 
	Std. Error 
	Prob
	Coefficient 
	Std Error
	Prob.

	RGDP
	0.5142
	0.162
	0.1312
	-3126
	0.0162
	0.0214

	INF 
	0.3262
	0.2611
	0.1621
	-1332
	0.0361
	0.0621

	EINF
	0.6214
	0.0162
	0.143
	-0.2621
	0.0412
	0.0312

	RIR
	0.2641
	0.0326
	0.1321
	-0.1621
	0.0211
	0.0403

	GFCF
	0.4611
	0.0611
	0.3121
	-0.2162
	0.0314
	0.0722

	Ms
	0.2143
	0.3121
	0.1314
	-0.6214
	0.0362
	0.0821

	REER
	0.4452
	0.0621
	0.1311
	-0.5731
	0.06211
	0.09341

	GEX
	0.1136
	0.0361
	0.2141
	-0.7132
	0.0341
	0.0521

	C
	0.0061
	0.0126
	0.6214
	1.01009
	0.0018
	0


Source: Author’s computation using Starter 13.0 software

Diagnostic statistic for Non-linear ARDL – long –run coefficient 

	Adjusted R square 
	AIC
	Durbin-Watson statistics
	F-statistics 

	0.7124
	-4.0727
	2.1262
	32.13414

	0.5421
	-5.2166
	1.9214
	76.8921(0.000)


Source: Author’s computation using Starter 13.0 software
Short-run Non-Linear ARDL Results

Table 4 indicates the results of short-run non-linear ARDL. The result revealed that  an increase in fiscal deficit has negative and significant impact on real output growth rate in Sub-Saharan Africa countries at 5% significance level in the short-run and that 1% increase in fiscal deficit leads to 0.46%, decrease in economic growth. This is an indication that fiscal deficit exerted negative and significant influence on real output growth and after global financial crisis. Examining the effect of fiscal deficit on other key macroeconomic variables in the model, fiscal deficit exerted positive and insignificant influence on some key macroeconomic variables before global financial crisis but exerted negative and significant effect on the key macroeconomic variables after global financial crisis. The table shows that the error correction modes that measure the speed of short run shock are well defined as they are negative and significant.

Table 4:  Non Linear ARDL short-run coefficient 

	Before Global Financial Crisis
	After Global Financial Crisis

	Variables
	Co-efficient
	Standard error
	Prob.
	Variables
	Coefficient
	Standard error
	Prob.

	D(GDP)
	-0.321
	0.321
	0.031
	D(GDP)
	-1.332
	0.631
	0.031

	D(GDP)(-1)
	
	0.456
	
	D(GDP)(-1)
	0.334
	1.311
	0.000

	D(GDP)(-2)
	0.0452
	0.522
	0.004
	D(GDP)(-2)
	-0.621
	0.456
	0.008

	D(IFR)
	-0.162
	0.614
	0.134
	D(IFR)
	0.034
	0.624
	

	D(IFR)(-)
	0.321
	0.633
	0.032
	D(IFR)(-)
	-0.144
	1.561
	0.003

	D(OFR)(-2)
	-4.311
	0.452
	0.014
	D(OFR)(-2)
	-6.314
	0.142
	0.062

	D(EIFR)
	-0.143
	0.113
	0.231
	D(EIFR)
	0.145
	0.162
	0.002

	D(EFR)(-1)
	-0.413
	0.631
	0.146
	D(EFR)(-1)
	-0.621
	0.561
	0.62

	D(EIFR)(-2)
	-0.6221
	0.157
	0.062
	D(EIFR)(-2)
	3.211
	0.111
	0.004

	D(REER)
	0.456
	0.621
	0.071
	D(REER)
	0.144
	0.245
	0.008

	D(REER)(-1)
	0.342
	0.452
	0.142
	D(REER)(-1)
	-0.923
	0.131
	0.512

	D(REER)(-2)
	-0.322
	0.344
	0.321
	D(REER)(-2)
	-3.241
	0.321
	0.614

	D(GFCF)
	0.231
	0.622
	0.081
	D(GFCF)
	2.456
	0.624
	0.003

	D(GFCF)(-1)
	0.345
	0.714
	0.142
	D(GFCF)(-1)
	9.414
	1.221
	0.014

	D(GFCF)(-2)
	-1.314
	0.431
	0.071
	D(GFCF)(-2)
	-0.334
	0.156
	0.143

	D(MS)
	-0.145
	0.533
	0.132
	D(MS)
	0.062
	0.167
	0.062

	D(MS)(-1)
	-0.322
	0.345
	0.031
	D(MS)(-1)
	0.094
	0.214
	0.214

	D(MS)(-2)
	2.143
	0.621
	0.056
	D(MS)(-2)
	-0.037
	0.142
	0.312

	D(RIR)
	1.631
	0.453
	0.116
	D(RIR)
	-0.017
	0.034
	0.062

	ECT(-1)
	0.045
	0.622
	0.071
	ECT(-1)
	-0.714
	0.331
	0.114


Source: Author’s computation using Starter 13.0 software
Result and Discussion 

The first step that required in this is to check for the stationarity properties of the panel data by means of unit root tests. In this regard, the study employed homogeneous panel unit root tests. That is, (Levin, Lin & Chu (LLC) and Breitung tests) (IM, Pesaran and Shin (IPS), and Augmented – dickey fuller test. on table 1. The result of the panel unit root tests revealed that the variables of interest are integrated of difference orders 1(1) and 1(0). Since none of the variables of interest was 1(2), we can now proceed to test for asymmetric ARDL both for short and long-run.

To establish the asymmetric effect of fiscal deficit on macroeconomic variables, the study divided the scope of the study into two, that is, before and after global financial crisis. Before the global financial crisis, fiscal deficit exerted positive but insignificant effect on the key macroeconomic variables selected (real output growth, interest rate inflation and exchange rate). This finding is in tandem with the findings of Barro (1991) Barro and Martin (1992),Hakan and Burak (2003),.Yung (2018) in a related study that established positive but insignificant effect of fiscal deficit on macroeconomic variables in some selected developing countries. This however says that the effect of fiscal deficit on macro-economic variables in sub-Saharan Africa countries before the global financial was asymmetric. Furthermore, the effect of fiscal deficit on the selected key macroeconomic variables produced negative and significant effect on the key macroeconomic variables after the global financial crisis. This finding in conformity with the findings of Fatima et al (2011) and Aboloyinjo and Mathew (2016)that established symmetric effect of fiscal deficit on key macroeconomic variables in Africa countries. 

Conclusion and Recommendations
This study investigated the asymmetric effects of fiscal deficit on macroeconomic variables in selected African countries using a quarterly datasets between 1990 and 2020. Data sourced was estimated by panel Non-linear Autoregressive Distributed Lag (ARDL). Results from long run nonlinear ARDL revealed that there was non-linear long-run co-movement among the variables of interest. 

As regards the asymmetric effect of fiscal deficit on macroeconomic variables in the model, the result is ambiguous (symmetric and asymmetric). Before the global financial crisis, the influence of fiscal deficit on macroeconomic variables employed in the study was positive but insignificant. It means that the influence was asymmetric. However, after the global financial crisis, fiscal deficit exerted negative and significant effects on macroeconomic variables in the selected African countries. This shows symmetric effect. Based on the findings that emanated from various estimations conducted in the study, the following conclusions are drawn the effect of fiscal deficit on macroeconomic variables in Sub-Saharan Africa countries is symmetric and asymmetric. From the results, it was discovered that the impact of fiscal deficit on macroeconomic variables was significant with different magnitudes. Therefore, the government of the selected countries should formulate workable policies that will improve tax collection particularly direct and indirect taxes. That is, the tax base of Sub Saharan Africa countries should be restructured.

From the findings, since fiscal deficit is an inevitable option in developing countries, it is suggested that the various governments in the selected African countries should endeavour to reduce their expenditure. This could be achieved by blocking unnecessary leakages in their economies.
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