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                                                                              ABSTRACT
 The study has the objectives of examining the impact of sub- national debts on economic development. The study covered the period of 1996 to 2018 and data were sourced from Central Bank of Nigeria and Debt Management Office. The study adopted the Fully Modified Ordinary Least Squares and Granger Causality. The Fully Modified OLS was used to investigate the both long run and short run relationships while the Granger Causality was used for direction of causality. The result showed that state government has a statistically significant positive relationship with the growth rate of GDP while Local government debt (LDEBT) and exchange rate had a significant inverse relationship with the growth of GDP. The Interest rate (INT) has positive sign but not significant. The paper recommended that the Federal Government of Nigeria should ensure that   fiscal discipline should be enshrined to curtail diversion of loans received to unproductive channels
Keywords: Sub national debt, Federalism, Economic development and Sub national governments.
1.0 INTRODUCTION
Recent momentous discourse of subnational insolvency in the global space reinforces the continuing validity of subnational debt management principles and its relevance to contemporary issues and problems of economic development. Subnational debt is conterminous to a ‘’ Knife Edge’’ innovative fiscal financing mechanism capable of invigorating social welfare benefits when employed for productive investment while triggering a chaotic macroeconomic environment when raised beyond certain permissible optimal threshold. The tripartite challenge for debt management experts and policy analyst becomes the implementation of polices that guarantees the congenial achievement of subnational borrowing autonomy while preserving subnational fiscal sustainability and assuring cohesion in national development. 
       
Proponents of subnational debt argue that decentralization of borrowing contribute to enhancing expenditure efficiency (Sow and Razafimahefa, 2015, Fretes Cibils and Ter-Minassian, 2015).Evidence from developed economies shows that this seems to be particularly the case in social sectors such as education and health (Ahmad et al, 2008). Accordingly, Steiner (2007) posited that National development and poverty alleviation often hinges on subnational growth and service delivery. Subnational borrowing is incurred to undertake varied infrastructure investment needs required to achieve a quantum leap in developmental strides and meet needs at the local level, including utilities, transportation, health, education and environmental protection. Furthermore, rapid urbanization in developing countries is requiring large-scale infrastructure financing to help absorb influxes of rural populations (Canuto, O and L. Liu, 2017).
 Cynics affirm that subnational borrowing is capable of exacerbating macroeconomic disturbance consequently constraining the ability of subnational units/governments to meet their financial obligations and there could be serious shortcomings that policymakers should be aware of in designing decentralization policies (Breton 2002; Crook, 2003).  Government accountability and allocative efficiency may not be achieved with decentralization when the scarcity of public sector administrative, financial and managerial capacity is more problematic at the lower levels of government (Crook, 2003; Collier, 2008). Furthermore, the prevailing budgetary stringency, inimical sub national debt control frameworks, porous institutional capacity, mismanagement of Subnational debt, the history of subnational government defaults, give central governments substantial raison d’être to antagonize subnational government debt autonomy. Decentralization may impose constraints to the implementation of national policies and the creation of coordination channels across regions (Guldner, 1995). Endemic poverty, compounded in many developing countries by an onerous sub national debt burden, is today a major destabiliser of national developmental policies.    
           That Notwithstanding, granting borrowing autonomy to subnational units is a defining leitmotif of federalism with each State possessing the right and responsibility of sourcing finance for developmental purpose despite  receiving allocation from the central government .This assertion is a truism in the Nigerian context following increased responsibilities to subnational government enshrined in Nigeria’s 1999 Constitution reflecting changing paradigm in fiscal relation in intergovernmental finance (Imandojemu, 2017). Nigeria is structured with three tiers of government (federal, state, and local), with 36 states and 774 local    governments.  States control 50 percent of government resources and have primary responsibility for education and certain aspects of the health system. State governance capacity, however, varies widely (World Bank/DFID 2005). Taken together-the growing decentralization of developmental efforts, divergence between states’ increased responsibilities and available resources makes sub national borrowing inevitable, since it provides ample opportunity to ameliorate development financing problematique on the spot rather than waiting for central government allocation. 

    Critical investment in local, sub national and regional infrastructure and encouraging industrial value chains integration are some of the targets of SDG 9. We often point to the deplorable state of most roads; archaic rail lines and limited coverage; the intractable bottlenecks of power supply; and poor physical conditions of our educational and medical institutions as evidences of the low level of infrastructure supply in Nigeria (Roberts, 2016). Subnational borrowings for delivering sound infrastructural investment on the basis of local needs and the achievement of SDG targets is capable of engendering equity in the distributional mechanism of growth process, achieving sustainable development and reducing the sprout of poverty. 
           However, there is the somber contrast between sub national debt and economic development in Nigeria. Since the 1980s, subnational borrowings in Nigeria as a whole increased fivefold. Total debt profile of the states in 2015 and 2016 was N3.03tn and N3.89tn respectively. Average growth rate of states’ debt between 2012 and 2016 remains elevated at 22.16%, while average growth rate of internally generated revenue is 9.04%. Clearly, the sustainable part for states is to rein in debt uptake and focus more on improving internally generated revenue (Budgit, 2017). Despite receiving about half the national revenue – a sum of N2.7 trillion in 2014 (US$13.5 billion at current official exchange rate) – state governments fail to provide the services that could materially improve the lives of tens of millions of Nigerians (Adams, 2016). Most states generate minimal revenue outside their monthly allocation of Nigeria’s anaemic oil income. They depend almost exclusively on monthly allocations of federal revenues, which have declined sharply in line with global crude oil price (Page, 2016). The current accretion in oil revenue dampened allocation from the central government. At present, however, the ability of the States to provide essential services to their citizenry is at risk and several are in a challenging financial position. Since 2011, total State government revenues have declined by 8 per cent a year, while expenditures have increased by 4 per cent a year. At the end of 2015, State expenditures exceeded revenues by approximately N1 trillion (Ministry of Budget & National planning, 2017). Nigeria’s States are facing a significantly dire fiscal cycle; most are struggling to meet core obligations, including the payment of civil servant salaries and/or pensions, the servicing of overhanging debt and seeing to the day-to-day running of government, with concomitant negative impact on individual well-being and general economic activity. The first clear indicator that Nigeria’s States were teetering into financial ruin came when at least two-thirds of all 36 governors demanded a federal government relief package, due to their inability to pay salaries and benefits to civil servants for months, and in some cases, over a year. State governments therefore currently have very limited space to maneuver, as most are neck-deep in debt which was accumulated under the baseless assumption that crude oil prices would remain above the $80/barrel mark (BudgiT, 2017). 
 The backward state of economic development despite mounting subnational debts raises serious oxymora for policy analyst and experts in debt management. Quite surprisingly, country specific examination of the permissible subnational debt threshold remains in its infancy. Available literature reviews are usually on the empirical validation of the nexus between sub national debt and economic development. To the best of the researcher’s knowledge none has examined the permissible threshold of subnational debt to economic growth level which is a sin-qua-non for effective debt management. This identified gap in the dearth of available literature review is a motivating factor for conducting this research. Against this framework, the objective of the research work is to examine the permissible subnational debt threshold and economic development in Nigeria. The remaining sections of the paper are as follows: section two presents a brief review of empirical literature; stylized facts on subnational debt is presented in three; the details of data and methodology used in this paper are presented in section four; the analysis of empirical findings  are discussed in section five; and section six concludes with some policy recommendations.

2.1   Empirical Review
Two fundamental propositions about the effect of subnational borrowings on the economy predate the emergence of subnational debt as a recognized discipline of study. The first is that increase in the quantum of subnational debt is not associated with corresponding increases in real output premised on the debt overhang argumentum which posits that subnational debt beyond certain threshold is inimical to economic progress coupled with the intergenerational transfer of debt burden debacle, and the second is that subnational debt can increase the volume of economic activity given that such debt is employed for productive investments. A considerable literature has emerged, attempting to give credence or discordance to these propositions. Nonetheless, enormous emphasis is usually on the empirical verification of the impact of subnational debt on economic growth. Recent studies on sub-national debt threshold and economic growth remains scanty since subnational debt is relatively new in public finance management. Nonetheless, this area is receiving enormous attention in recent times.
              Asit and Bibhuti (2016) examined the impact of public debt on economic growth by taking other control variables like institutional credit and commercial electricity consumption. They used panel data of 14 major (non-special category) States in India for the period 1980-81 to 2013-14. They established long-run relationship among the variables; panel long-run estimates were drawn using both DOLS and FMOLS methods.  Their results from both the methods suggested positive and statistically significant impact of all the variables on economic growth. To test causal relationships among the variables, they employed the Dumitrescu-Hurlin pairwise causality test. Their results indicated the existence of bi-directional causality between public debt and economic growth. Their result showed one way causality from economic growth to electricity consumption and from economic growth to credit. They recommended that, the sub-national governments in India should not think public debt as a burden but expand it for productive spending to reap higher economic growth.

          Sánchez-Juárez and García-Almada (2016) examined public debt, public investment and economic growth in Mexico. The primary objective of this article is to answer the following two research questions: has the growing public debt of state governments promoted increased public investment? If the answer is yes, then does any increase in public investment lead to more growth in the Mexican states? Dynamic Models of panel data and the Generalized Method of Moments, with information for 32 states from 1993 to 2012, were used for this purpose. The econometric results confirmed that public debt is positively correlated with public investment and that this in turn generates economic growth. This does not mean that a good economic policy strategy has been followed, since the marginal positive impact of public investment, and therefore the public debt on the production per person, is reduced (1% increase in the interaction between public investment and public debt variable causes a 0.0005% increase in economic growth). This suggests deviations from the debt contracted for purposes other than production, which could lead to a situation of unsustainability of state public finances in the medium term. 
Volovic (2011) investigated the effectiveness of sub-national borrowing regulations in maintaining fiscal sustainability. He tested the hypothesis that if sub-national borrowing is restricted to financing capital investments (the “golden rule”), and if the subnational governments are provided with some measure of revenue autonomy, then the subnational borrowing should not endanger fiscal sustainability. He analysed the sub-national government panel data for 57 countries between 1990 and 2008 and applying the system GMM estimator and the survival analysis, this dissertation provides support for this hypothesis. His results suggested that the “golden rule” is effective in maintaining fiscal sustainability at both general and sub-national government level. Sub-national tax autonomy, however, seems to have positive but very small marginal effect on fiscal sustainability. His results also emphasize the risk of the soft budget constraint and the moral hazard. Significant central government financing may give encouraging signs to the sub-national governments to over borrow and to expect being bailed out by the central government. His results in this dissertation imply following policy recommendations. First, sub-national government borrowing does not have to endanger fiscal sustainability if the borrowing regulation framework is well designed and according to specific country circumstances. Second, reducing fiscal dependence on central government financing reduces the risk of moral hazard and improves the effectiveness of borrowing control in maintaining fiscal balance at the sustainable level.
Martinez- Vazquez and Vulovic (2016)  reviewed the different types of ex-ante and ex-post subnational borrowing regulations used in the international experience based on a large panel of developed and developing countries. They found that the presence of subnational tax autonomy contributes to an increase in the general government primary balance but not significantly for subnational primary balances. They also found out that the history of subnational bailouts is associated with lower primary balances, on average, at all levels. Their result also showed that the “golden rule” and limits on debt and borrowing appear effective at all levels of government. They concluded that none of the broad types of subnational borrowing regulations seem to have a distinct significant direct effect on the narrow definition of fiscal sustainability at the subnational level.
  Kappeler, Solé-Ollé, Stephan, and Välilä, (2012) analysed the effect of revenue decentralization on the provision of infrastructure at the sub-national level. They estimated the effects of revenue decentralization and earmarked grant financing on the level of sub-national infrastructure investment in 20 European countries over the period 1990-2009. Their results are interpreted in light of the predictions of the theory on fiscal federalism. They found that it is sub-national infrastructure investment that increases after revenue decentralization and not investment in redistribution. They also found out that the effect of revenue decentralization is lower the higher the use of earmarked grants to fund infrastructure investment.  
         Imandojemu (2017) analyzed the relationship between subnational debt, socioeconomic condition and infrastructural development in Nigeria using the fully modified ordinary least square   technique for the period from 1981 to 2016.  To estimate the relationship between the dependent and explanatory variables, a modified version of Vulovic (2011) model was adopted on the variables of interest. The study conducted a unit root test to ascertain the stationary status of the data series, as theory has proved the non-stationarity of some economic data in level state. While some series were stationary at levels, others were found to contain unit roots thereby necessitating the incorporation of the differencing mechanism at first order integration. The study found existence of a co-integrating relationship among the variables in the model. The results show that the relationship between sub national debt and Infrastructural Development in Nigeria was positive and significant while the relationship between State government Components of subnational debt and socioeconomic condition in Nigeria proxied by the quality of life index was negative and significant. The relationship between Local government Components of subnational debt and socioeconomic condition in Nigeria was positive and significant.

           Ogboru (2014) investigated the impact of debts and corruption on economic growth in Nigeria. The study affirmed that  a critical examination of the several loans acquired by States in the Nigeria provide no evidence of verifiable utilization as capital infrastructures have remained in a dilapidated state despite the huge debt borrowed for supposed infrastructural development. These loans along with huge revenues that accrue to the States from budgetary allocation and other sources have served as conduit pipe to embezzle the collective patrimony of the Nation.
          Ekpo (2015) opined that debt and debt service payments were serious impediments to infrastructural development and national economic growth and recovery as a large volume of the current resources was being deployed to servicing debts accumulated in the past with little left for fresh investments. The above review indicates the existence of various studies on the linkage between subnational debt and economic growth in various countries of the world - developed and developing economies.
3.2
MODEL SPECIFICATION


In order to empirically investigate the impact of excise tax on economic growth in Nigeria, the researcher adopted the model of Martinez- Vazquez and Vulovic (2016) with slight modification.
The functional form of Martinez- Vazquez and Vulovic (2016) model is: 
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(12)

Hence, the operational estimated form of the model is as shown in equation 13.
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The author modified Martinez- Vazquez and Vulovic model by adding exchange (EXC) and interest rate (INTR). Thus Equation (13) with the additional variables give Equation (14).
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The author converted all variables in monetary values to logarithm and this produces Equation 15.
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Where GDPGR = GDP growth rate, SDEBT = State debt, LDEBT = Local debt, EXC= exchange rate, INTR = interest rate and β0 – β4 = parameters to be estimated.
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 are considered  either positive or negative because theoretically an increase in debt(borrowing) by the state and local authorities could increase deficit and crowd out future investment by the limited government revenue required to service debt. However, State and local government debt when used judiciously for investment in developmental project can revamp the economy. Subsequently, an increase debt by the current government will decrease future investment by successive government for led to economic growth decline. [image: image12.png]B.andp,



 are both negative because higher exchange and interest rates discourages foreign trade and domestic investment component in the aggregate national income respectively. 

In this study, the author employed Augmented Dickey Fuller (ADF) test. This test operates under the hypothesis of series has unit root and Akaike criterion is used to decide optimal lag length. The ADF test has the following model:
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In equation 16, [image: image15.png]


 is the difference operator, X is the natural logarithm of the series, T is a trend variable, λ and [image: image17.png]


 are the parameters to be estimated and [image: image19.png]


 is the error term, which is independently and identically distributed with zero mean and constant variance. The stationarity test provides a ground to determine the order of integration of the variables employed in the model. One point to note is that if the variables are integrated of different orders, then there is need to look for co- integration. The author employed Johansen’s approach to measure this long- run equilibrium relationship among the variables. It is made up of estimating a vector autoregressive (VAR) models, which includes difference as well as the levels of the non- stationary variables. The model for estimating cointegration is specified as follows:
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and π are the matrices of parameters estimated using OLS, and [image: image28.png]


 is the Gaussian random variable. The rank, π determines the long- run equilibrium relationship amongst the variables and is sometimes represented by r. The component [image: image30.png]nZ,



 produces different linear combinations of the levels of the time series, [image: image32.png]


. The model shows that if the rank of the coefficient matrix π is 1, or greater than 1, there exist one or more cointegrating vectors; hence, there is long- run relationship among the series of the model. 


Equation 13 is transformed into ECM equation; it is therefore specified as follows:
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The hypothesis of non- causality can be test at levels form of the variables using equation 19 and 22. Thus, we used the pair wise Granger Causality test which is stated as follows given two variables.

Granger Causality Equation of Gross Domestic Product on Growth Rate (GRGDP) and State debt (lnSDEBT)
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Granger Causality Equation of Gross Domestic Product on Growth rate (GDPGR) and Local debt (lnLDEBT)
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Granger Causality Equation of Gross Domestic Product on Growth rate (GDPGR) and Interest Rate (InINTR)
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Granger Causality Equation of Gross Domestic Product on Growth Rate (GDPGR) and Exchange Rate (EXC)
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Where the non- causality is determined by the significance of α and β

4.0
INTRODUCTION

This chapter examines, presents and analyses the data. We began by presenting the descriptive statistics of the data used. We later carried out the pre-diagnostic test:- unit root test and co integration test. We concluded by estimating both short-run relationship with the Fully Modified Ordinary Least Squares Techniques.
4.1
Descriptive Statistics

We considered important statistics of each series in Table 4.1 and provided explanations on the statistics. 

Table 4.1: Descriptive Statistics

	STATISTICS
	GDPGR
	                       lnSDEBT
	            EXC
	        LnINTR 
	          lnLDEBT

	 Mean
	 5.6801
	 7.2100
	 117.2150
	 4.8570
	 4.3712

	 Median
	 4.8873
	 7.8693
	 129.0000
	 6.9153
	 4.5663

	 Maximum
	 33.7358
	 8.9162
	 253.0925
	 8.6695
	 6.1601

	 Minimum
	-1.6000
	 3.7674
	 21.8860
	-7.7101
	 1.6146

	 Std. Dev.
	 6.7490
	 1.4976
	 60.2009
	 5.4511
	 1.4327

	 Skewness
	 3.2147
	-0.7939
	-0.2284
	-1.5449
	-0.4577

	 Kurtosis
	 14.3315
	 2.4639
	 2.8930
	 3.7355
	 1.9669

	 Jarque-Bera
	 162.6691
	 2.6919
	 0.2109
	 9.6680
	 1.8260

	 Probability
	 0.0000
	 0.2602
	 0.899880
	 0.0079
	 0.4013

	 Obs
	 23
	 23
	 23
	 23
	 23


Source: Author’s Computation

The mean shows the measure of central tendency and it can reveal the presence of outliers in data. In Table 4.1, all the values of the mean are to the left of the median except GDPGR. This may indicate the presence of outliers in those series. The values obtained for standard deviations showed that there is no evidence of extreme values in the series except for exchange rate. All the values are small in size (See Table 4.1). The Skewness has negative values except GDPGR. They are leftly skewed. It is only GDPGR and Interest rate (NINTR) that have value higher than 3 for Kurtosis. There is evidence of normal distribution in these series. Other series are less than 3. The GDPGR and INT are not normally distributed in terms of values obtained from Jarque Bera Statistics. Their p- values are less than the 0.05 level of significance. Other series are greater than 5% level of significance.  Since the skewness value of GDPGR is greater than zero, it can be concluded that the GDPGR is normally distributed also. Since all these series are normally distributed, there is evidence for reliability in the estimation to be carried out and therefore the result can be trusted.

4.3 
UNIT ROOT TEST

Prior to testing for cointegration, a unit root rest must be carried out to determine the stationarity of the series. The presence of a unit root in a series implies that if there were any disturbance in the trend of such series, it will not be able to recover back to its original M trend pattern.  The null hypothesis for the test is that the series has unit root. This study makes use of ADF Unit Root test because it is among the common test for unit root.
Table 4.2: Test of Unit Root with ADF

	Variables 
	Level/Difference
	Critical Value

(ADF) 
	ADF
	ORDER

	GDPGR
	Level


	-3.0048


	-3.7789


	1(0)

	lnSDEBT
	Level

First Diff.
	-3.0207

-3.0123
	-1.1791

-7.3332
	1(1)

	lnLDEBT
	Level
	-3.0048
	--3.0811
	1(0)

	lnINTR
	Level

First Diff.
	-3.0048

-3.0123
	-2.6780

-7.8442
	1(1)

	EXC* 
	Level

First Diff.
	-1.9572

-1.9581
	 2.2036

-2.0190
	 1(0)




Source: Author’s Computation

Table 4.2 shows the results of the unit root test estimation on the series using Augmented Dickey-Fuller.  All the series are stationary at first difference 5% significant level except lnLDEBT. Log of LDEBT (lnLDEBT) is stationary at level (See Appendix Three).
4.4
Cointegration Test
The researcher proceeds to cointegration test after confirming the stationarity of each series. The result was given in Table 4.3. Johansen Cointegration technique is employed to check for the existence of the long run relationship among the series.
Table 4.3: Trace Test Results of Cointegration Test 

	Null Hypothesis
	Alternative Hypothesis
	Statistics 
	Critical Values
	P- Values

	Model I; SERIES: GDPGR, lnSDEBT, lnLDEBT, lnINTR, EXC

	r = 0
	r ≥ 1
	 115.9998
	 69.81889
	 0.0000

	r ≤1
	r ≥ 2
	 72.19208
	 47.85613
	 0.0001

	r ≤2
	r ≥ 3
	 37.97949
	 29.79707
	 0.0046

	r ≤3
	r ≥ 4
	 18.06931
	 15.49471
	 0.0200

	r ≤4
	r ≥ 5
	 6.294447
	 3.841466
	 0.0121


Source: Author’s Computation

Table 4.3 shows that there are five co-integrating equations for Trace test. This result shows that the series in each of the models are co-integrated and therefore they have an error correction representation.
4.5 
ERROR CORRECTION MECHANISM
Table 4.4: Error Correction Mechanism
	Dependent Variable: D(GDPGR)
	
	

	Method: Fully Modified Least Squares (FMOLS)
	

	Date: 12/17/17   Time: 07:01
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	
	t-Statistic
	           Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LNSDEBT)
	3.4826
	
	2.4930
	0.0258

	D(LNINTR)
	0.1671
	
	0.9891
	0.3394

	D(LNLDEBT)
	-0.9640
	
	-1.0861
	0.2958

	D(EXC)
	-0.0250
	
	-0.5132
	0.6158

	ECM(-1)
	-1.0728
	
	-6.4864
	0.0000

	C
	4.7660
	
	1.0954
	0.2918

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.6229
	
	

	Adjusted R-squared
	0.4882
	
	

	S.E. of regression
	6.5821
	
	

	Long-run variance
	19.0468
	
	
	

	
	
	
	
	

	Source: Author’s Computation


	
	
	
	


The coefficient of ECM is –1.0729 with a prob value of 0.0000. The ECM coefficient has the correct negative sign and it indicates a speed of adjustment of 107.29% which is statistically significant at the 0.05 level. This means that any disequilibrium in the system can be restored at a speed of adjustment of 107.29% which is considered to be very fast.

The result of the Error Correction Model indicates that the selected explanatory variables jointly have a significant relationship with Growth Rate of Gross Domestic Product in the short-run. The Coefficient of determination (R2) shows that the explanatory variables explained 62.79% of the total variation in Gross Domestic Product Growth Rate. The Fully Modified OLS do not report F-statistic and the Durbin Watson statistic 


The estimate of the constant is 4.7660 implying that if all the independent variables are zero, Gross Domestic Product Growth Rate will approximately be 4.77%.  The short run coefficient for the State government debt (SDEBT) is 3.4827. This implies that both SDEBT has a direct relationship the Growth rate of Gross Domestic Product (GDPGR). This relationship is statistically significant at the 0.05 level, as the pro value has shown. The Local government debt (LDEBT) on the other hand, is -0.9640%. The sign of the coefficient implies that LDEBT has an indirect relationship the Growth rate of Gross Domestic Product (GDPGR) in the short run. The relationship is not statistically significant at the 0.05 level, as the pro value has shown. 

Exchange rate (EXC) has a coefficient of -0.0250 indicating an indirect relationship between Exchange rate and GDPGR in the short run. This conforms to a’priori expectation and not statistically significant as indicated by the prob value of 0.6158%. Interest Rate also has a direct relationship with the GDPGR with a coefficient of 0.1671%. This relationship does not agrees with a’priori expectation and not significant as indicated by the prob value.

The researcher proceeds to over- parameterisation ECM. The result is reported in Appendix Five. The result showed that none of the variables and their lags is significant. The researcher therefore carried out parsimonious ECM and the result is reported as Table 4.5.

Table 4.5: Parsimonious ECM

	Dependent Variable: D(GDPGR)
	
	

	Method: Fully Modified Least Squares (FMOLS)
	

	Date: 12/17/17   Time: 07:08
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	        Coefficient
	
	              t-Statistic
	                 Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LNSDEBT)
	4.0415
	
	2.6272
	0.0177

	ECM(-1)
	-1.0135
	
	-5.4495
	0.0000

	C
	0.1718
	
	0.1494
	0.8830

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.5935
	
	

	Adjusted R-squared
	0.5457
	
	

	S.E. of regression
	6.2016
	
	

	Long-run variance
	25.8592
	
	
	

	
	
	
	
	

	
	
	
	
	


Source: Author’s Computation

The coefficient of ECM is -1.035 with a prob value of 0.0000. The ECM coefficient has the correct negative sign and it indicates a speed of adjustment of 103.5% which is statistically significant at the 0.05 level. This means that any disequilibrium in the system can be restored at a speed of adjustment of 103.5% which is considered to be very fast. The parsimonious ECM estimates shows that State government debt (SDEBT) able to explain 59.35% of the total variation in the Growth Rate of Gross Domestic Product. 

The result shows that in the parsimonious ECM, State government debt (SDEBT) has a positive relationship with the Growth Rate of Gross Domestic Product D(GDPGR), with a coefficient of 4.041. This relationship does not conform to a’priori expectation though it was also found to be statistically significant at the 0.05 level of significance. This finding shows that State government debt promotes economic growth in the short run. A 1% change in State government debt leads to 4.04% increase in GDP growth rate.

4.6
 GRANGER CAUSALITY TEST

In order to investigate the causal relationship among the variables, Granger causality test was employed to ascertain the direction of causality between 
State government debt and Gross Domestic Product in Nigeria.

Table 4.6: Granger Causality Test for State government debt(lnSDEBT) and GDPGR 

	Date: 12/17/17   Time: 21:49

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 LNSDEBT does not Granger Cause GDPGR
	 21
	 1.3041
	0.2988

	 GDPGR does not Granger Cause LNSDEBT
	 0.2123
	0.8109

	
	
	
	

	
	
	
	


Source: Author’s Computation

From table 4.6, the null hypothesis that State government debt (lnSDEBT) does not granger cause GDPGR has an F-statistic of 1.3041 and a pro value of 0.2988. Since the pro value is greater than 0.05, it indicates that the F-statistics is not statistically significant hence, the null hypothesis that lnSDEBT does not granger cause GDPGR is accepted. 

 Secondly, the null hypothesis that GDPGR does not granger cause lnSDEBT has a F-statistic of 0.2123 with a pro value of 0.8109. Since the pro value is greater than 0.05, it indicates that the F-statistic is not statistically significant. Hence, the null hypothesis can be accepted which implies that GDPGR does not granger cause lnSDEBT. Hence, there is no causality between GDPGR and lnSDEBT.

Table 4.7: Granger Causality Test for Local government debt (LDEBT) and GDPGR 
	Sample: 1994 2016
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	 Prob. 

	
	
	
	

	
	
	
	

	 LNLDEBT does not Granger Cause GDPGR
	 21
	 0.0086
	0.9914

	 GDPGR does not Granger Cause LNLDEBT
	 1.6248
	0.2278

	
	
	
	

	
	
	
	


Source: Author’s Computation

The result in Table 4.7 showed that lnLDEBT does not granger cause GDPGR in Nigeria. The pro- value (0.9914) is greater than the 0.05 level of significance. While the GDPGR does not granger cause LDEBT. The pro- value (0.2278) is greater than the 0.05 level of significance. The researcher therefore concludes that there is no causality between lnLDEBT and GDPGR.
Table 4.8: Granger Causality Test for Interest Rate (INTR) and GDPGR 
	Sample: 1994 2016
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	 Prob. 

	
	
	
	

	
	
	
	

	 LNINT does not Granger Cause GDPGR
	 21
	 0.65525
	0.5327

	 GDPGR does not Granger Cause LNINT
	 0.31050
	0.7374

	
	
	
	

	
	
	
	

	

	
	
	


Source: Author’s Computation

The result above showed that there is no causality between lnINTR and the GDPGR. The pro- value is 0.0202 and is less than the 0.05 level of significance. We can therefore say that lnINTR granger causes GDPGR. On the other hand, the result further showed that the GDPGR does not granger cause lnINT Rin Nigeria. The pro- value is 0.7923 and is greater than the 0.05 level of significance. There is therefore no causality between GDPGR and lnINTR.

Table 4.9: Granger Causality Test for Exchange Rate (EXC) and GDPGR
	Pairwise Granger Causality Tests

	Sample: 1994 2016
	

	Lags: 2
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 EXC does not Granger Cause GDPGR
	 21
	 0.1463
	0.8651

	 GDPGR does not Granger Cause EXC
	 0.3635
	0.7008

	
	
	
	

	
	
	
	


Source: Author’s Computation

From table 4.9, the null hypothesis that Exchange Rate (EXC) does not granger cause GDPGR has an F-statistic of 0.1463 and a pro value of 0.8651. Since the pro value is greater than 0.05, it indicates that the F-statistics and not statistically significant hence, the null hypothesis that EXC does not granger cause GDPGR is accepted. 

Secondly, the null hypothesis that GDPGR does not granger cause EXC has a F-statistic of 0.3635 with a pro value of 0.7008. Since the pro value is greater than 0.05, it indicates that the F-statistic is not statistically significant. Hence, the null hypothesis can be accepted which implies that GDPGR does not granger cause EXC. Hence, there is no causality between GDPGR and EXC.
5.1
Summary
In both developed and developing economies around the world, subnational debt has served as one of the relatively new public finance innovative mechanism and a significant source of government revenue. This is due to the numerous advantages that are associated with subnational debt such as the fact that it provide ample opportunity for government to embark on developmental project immediately rather than postponing projects due to paucity of funds. Against this backdrop, this study examines the effect of subnational debt on the economic growth of Nigeria.  In line with the objectives of this study, relevant theoretical and empirical literatures were reviewed. The empirical model of Akhor and Ekundayo (2016) was adopted and remodified to fit the objective of this study. For the purpose of the empirical analysis of this study, annual time series data were collected from the Central Bank of Nigeria Statistical Bulletin (various editions). The data were tested for stationarity with the ADF unit root test. The result of the test reveals that the series collected are stationary at first difference except local government debt that is stationary at level.  In order to determine the long run relationship between state government debt and economic growth, the Johansen cointegration test was employed. The cointegration result indicated the presence of four cointegrating equations. 

An Error Correction Model was specified and estimated in order to determine the short run relationship between state government debt and the growth of the Nigerian economy. The coefficient of the error correction term is, implying a speed of adjustment of 107.28%. This is a high speed of adjustment. The result obtained showed that state government has a positive relationship with the growth rate of GDP. The relationship was also found to be statistically significant at the 0.05 level of significance. In the same vein, Local government debt (LDEBT) also had a significant inverse relationship with the growth of GDP but not significant. The Interest rate (INTR) has positive sign and not significant at 5% level of the significance. Though the exchange rate has the expected sign but it is not significant at 5% level of significance. 

The Granger causality test carried out indicated no causality between state government debt and GDPGR. Based on the result, state government debt does not granger cause growth rate of GDP. 

5.2
Conclusion 
The study has the objective of investigating the impact of sub- national debts on economic development in Nigeria. The findings of the study have shown that economic development is promoted through debts received from the state government and local government both in the short run and long run periods The study therefore concludes that there is need for the Federal Government to moderate the debts received by both the state government and local government and not to put embargo on their applications for loans.

5.3
Recommendations
The following recommendations were proffered for the study based on the findings:

i.       Local government should not be sanctioned from applying for loans either locally or from abroad. The Federal Government should only put in place effective policies to moderate loans applied for and make sure that they are used for the purpose they are borrowed for;

ii.       State government should direct the loans received to developmental projects. They have the capacities to enhance economic development in the country;

iii.      There is need to ensure the stability of naira because exchange rate weakened the purchasing power of debts received by state and local governments;

iv.      The Federal Government should  not over- restrict both local government and state government from applying for loans because these loans serve as complement to internally generated revenue;

v. Fiscal discipline is needed to curtail diversion of loans received to unproductive channels;

vi. Local governments should be empowered with sufficient funds because they can promote economic development at grassroots.
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APPENDIX 
                                                         DESCRIPTIVE STATISTICS

	STATISTICS
	GDPGR
	       InSDEBT    
	          EXC
	     lnLDEBT
	                 INTR 

	 Mean
	 5.6801
	 2688.139
	 117.2150
	 2119.912
	 161.3409

	 Median
	 4.8873
	 2615.740
	 129.0000
	 1007.651
	 96.1956

	 Maximum
	 33.7358
	 7452.097
	 253.0925
	 5822.589
	 473.4640

	 Minimum
	-1.6000
	 43.2700
	 21.8860
	 0.000448
	 5.0260

	 Std. Dev.
	 6.7490
	 2267.763
	 60.2009
	 2096.849
	 154.4452

	 Skewness
	 3.2147
	 0.3456
	-0.2284
	 0.372208
	 0.6345

	 Kurtosis
	 14.3315
	 1.9099
	 2.8930
	 1.508374
	 1.9152

	 Jarque-Bera
	 162.6691
	 1.5966
	 0.2109
	 2.6633
	 2.6709

	 Probability
	 0.0000
	 0.4500
	 0.899880
	 0.2640
	 0.2630

	 Sum
	 130.6438
	 61827.19
	 2695.944
	 48757.98
	 3710.841

	 Sum Sq. Dev.
	 1002.092
	 1.13E+08
	 79731.29
	 96729061
	 524772.9

	 Obs
	 23
	 23
	 23
	 23
	 23



UNIT ROOT TESTS
                                                    TEST ON GDPGR AT LEVEL

	Null Hypothesis: GDPGR has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.778855
	 0.0098

	Test critical values:
	1% level
	
	-3.769597
	

	
	5% level
	
	-3.004861
	

	
	10% level
	
	-2.642242
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	


                           TEST ON GDPGR AT FIRST DIFFERENCE

	Null Hypothesis: D(GDPGR) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-7.028939
	 0.0000

	Test critical values:
	1% level
	
	-3.788030
	

	
	5% level
	
	-3.012363
	

	
	10% level
	
	-2.646119
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	


	TEST ON SDEBT AT LEVEL

Null Hypothesis: LNSDEBT has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-1.179086
	 0.6621

	Test critical values:
	1% level
	
	-3.808546
	

	
	5% level
	
	-3.020686
	

	
	10% level
	
	-2.650413
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	



TEST ON SDEBT AT FIRST DIFFERENCE

	Null Hypothesis: D(LNSDEBT) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-7.333157
	 0.0000

	Test critical values:
	1% level
	
	-3.808546
	

	
	5% level
	
	-3.020686
	

	
	10% level
	
	-2.650413
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	


	TEST ON LDEBT AT LEVEL

Null Hypothesis: LNLDEBT has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.081101
	 0.0429

	Test critical values:
	1% level
	
	-3.769597
	

	
	5% level
	
	-3.004861
	

	
	10% level
	
	-2.642242
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	


	TEST ON INTR AT LEVEL

Null Hypothesis: LNINTR has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.678035
	 0.0936

	Test critical values:
	1% level
	
	-3.769597
	

	
	5% level
	
	-3.004861
	

	
	10% level
	
	-2.642242
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	



TEST ON NINTR AT FIRST DIFFERENCE

	Null Hypothesis: D(LNINTR) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-7.844204
	 0.0000

	Test critical values:
	1% level
	
	-3.788030
	

	
	5% level
	
	-3.012363
	

	
	10% level
	
	-2.646119
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	


	TEST ON EXC AT LEVEL

Null Hypothesis: EXC has a unit root
	

	Exogenous: None
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	 2.203615
	 0.9909

	Test critical values:
	1% level
	
	-2.674290
	

	
	5% level
	
	-1.957204
	

	
	10% level
	
	-1.608175
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	


TEST ON EXC AT FIRST DIFFERENCE

	Null Hypothesis: D(EXC) has a unit root
	

	Exogenous: None
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=4)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.019009
	 0.0440

	Test critical values:
	1% level
	
	-2.679735
	

	
	5% level
	
	-1.958088
	

	
	10% level
	
	-1.607830
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	


COINTEGRATION TEST

	Date: 1/1/19   Time: 06:47
	
	
	

	Sample (adjusted): 1996 2018
	
	
	

	Included observations: 21 after adjustments
	
	

	Trend assumption: Linear deterministic trend
	
	

	Series: GDPGR LNSDEBT  LNINTR LNLDEBT  EXC 
	
	
	

	Lags interval (in first differences): 1 to 1
	
	

	
	
	
	
	
	

	Unrestricted Cointegration Rank Test (Trace)
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Hypothesized
	
	Trace
	0.05
	
	

	No. of CE(s)
	Eigenvalue
	Statistic
	Critical Value
	Prob.**
	

	
	
	
	
	
	

	
	
	
	
	
	

	None *
	 0.875827
	 115.9998
	 69.81889
	 0.0000
	

	At most 1 *
	 0.803908
	 72.19208
	 47.85613
	 0.0001
	

	At most 2 *
	 0.612525
	 37.97949
	 29.79707
	 0.0046
	

	At most 3 *
	 0.429195
	 18.06931
	 15.49471
	 0.0200
	

	At most 4 *
	 0.258986
	 6.294447
	 3.841466
	 0.0121
	

	
	
	
	
	
	

	
	
	
	
	
	

	 Trace test indicates 5 cointegrating eqn(s) at the 0.05 level
	

	 * denotes rejection of the hypothesis at the 0.05 level
	

	 **MacKinnon-Haug-Michelis (1999) p-values
	
	

	
	
	
	
	
	

	Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
	

	
	
	
	
	
	

	
	
	
	
	
	

	Hypothesized
	
	Max-Eigen
	0.05
	
	

	No. of CE(s)
	Eigenvalue
	Statistic
	Critical Value
	Prob.**
	

	
	
	
	
	
	

	
	
	
	
	
	

	None *
	 0.875827
	 43.80772
	 33.87687
	 0.0024
	

	At most 1 *
	 0.803908
	 34.21259
	 27.58434
	 0.0061
	

	At most 2
	 0.612525
	 19.91018
	 21.13162
	 0.0734
	

	At most 3
	 0.429195
	 11.77486
	 14.26460
	 0.1194
	

	At most 4 *
	 0.258986
	 6.294447
	 3.841466
	 0.0121
	

	
	
	
	
	
	

	
	
	
	
	
	

	 Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
	

	 * denotes rejection of the hypothesis at the 0.05 level
	

	 **MacKinnon-Haug-Michelis (1999) p-values
	
	

	
	
	
	
	
	

	 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I): 
	

	
	
	
	
	
	

	
	
	
	
	
	

	GDPGR
	LNCED
	LNNEXP
	LNVAT
	EXC
	

	 0.120434
	-0.718397
	-0.505778
	 2.968306
	-0.038697
	

	 0.055328
	-2.825732
	 0.236365
	 2.891044
	-0.002735
	

	-0.166060
	-0.355837
	-0.150766
	-0.402926
	 0.019741
	

	 0.096984
	-0.454177
	-0.104751
	 1.840599
	-0.057556
	

	-0.122023
	-0.073198
	-0.048766
	 2.050132
	-0.037127
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	 Unrestricted Adjustment Coefficients (alpha): 
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	D(GDPGR)
	-2.918853
	 2.398678
	 4.303574
	-1.108462
	 1.299240

	DLNSDEBT
	-0.065421
	 0.508090
	 0.135161
	 0.159637
	-0.191772

	D(LNINTR)
	 1.251967
	 1.781465
	 1.401845
	-1.274600
	-1.468523

	DLNLDEBT)
	     -0.033457
	 0.011279
	 0.083919
	 0.022128
	-0.022084

	D(EXC)
	 7.461438
	 1.525207
	 2.330835
	 6.163670
	 2.155764

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	1 Cointegrating Equation(s): 
	Log likelihood
	-191.4682
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Normalized cointegrating coefficients (standard error in parentheses)
	

	GDPGR
	LNSDEBT
	LNINTR
	LNLDEBT
	EXC
	

	 1.000000
	-5.965086
	-4.199647
	 24.64683
	-0.321315
	

	
	 (2.38532)
	 (0.48526)
	 (3.84158)
	 (0.06130)
	

	
	
	
	
	
	

	Adjustment coefficients (standard error in parentheses)
	
	

	D(GDPGR)
	-0.351528
	
	
	
	

	
	 (0.22296)
	
	
	
	

	D(LNSDEBT
	-0.007879
	
	
	
	

	
	 (0.02393)
	
	
	
	

	D(LNINTR)
	 0.150779
	
	
	
	

	
	 (0.14210)
	
	
	
	

	DLNLDEBT)
	-0.004029
	
	
	
	

	
	 (0.00392)
	
	
	
	

	D(EXC)
	 0.898608
	
	
	
	

	
	 (0.36147)
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	2 Cointegrating Equation(s): 
	Log likelihood
	-174.3620
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Normalized cointegrating coefficients (standard error in parentheses)
	

	GDPGR
	LNSDEBT
	LNINTR
	LNLDEBT
	EXC
	

	 1.000000
	 0.000000
	-5.319959
	 20.99614
	-0.357270
	

	
	
	 (0.57056)
	 (3.15311)
	 (0.07248)
	

	 0.000000
	 1.000000
	-0.187812
	-0.612010
	-0.006027
	

	
	
	 (0.03206)
	 (0.17718)
	 (0.00407)
	

	
	
	
	
	
	

	Adjustment coefficients (standard error in parentheses)
	
	

	D(GDPGR)
	-0.218815
	-4.681127
	
	
	

	
	 (0.23018)
	 (5.06374)
	
	
	

	DLNSDEBT)
	 0.020233
	-1.388728
	
	
	

	
	 (0.01923)
	 (0.42307)
	
	
	

	D(LNINTR)
	 0.249343
	-5.933352
	
	
	

	
	 (0.14308)
	 (3.14764)
	
	
	

	DLNLDEBT)
	-0.003405
	-0.007836
	
	
	

	
	 (0.00430)
	 (0.09451)
	
	
	

	D(EXC)
	 0.982994
	-9.670098
	
	
	

	
	 (0.39410)
	 (8.66985)
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	3 Cointegrating Equation(s): 
	Log likelihood
	-164.4069
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Normalized cointegrating coefficients (standard error in parentheses)
	

	GDPGR
	LNSDEBT
	LNINTR
	LNLDEBT
	EXC
	

	 1.000000
	 0.000000
	 0.000000
	 7.148586
	-0.155628
	

	
	
	
	 (2.48414)
	 (0.06493)
	

	 0.000000
	 1.000000
	 0.000000
	-1.100873
	 0.001091
	

	
	
	
	 (0.13231)
	 (0.00346)
	

	 0.000000
	 0.000000
	 1.000000
	-2.602944
	 0.037903
	

	
	
	
	 (0.60270)
	 (0.01575)
	

	
	
	
	
	
	

	Adjustment coefficients (standard error in parentheses)
	
	

	D(GDPGR)
	-0.933466
	-6.212499
	 1.394421
	
	

	
	 (0.27648)
	 (3.82230)
	 (0.75253)
	
	

	DLNSDEBT)
	-0.002212
	-1.436823
	 0.132805
	
	

	
	 (0.02986)
	 (0.41279)
	 (0.08127)
	
	

	D(LNINTR)
	 0.016553
	-6.432181
	-0.423494
	
	

	
	 (0.21512)
	 (2.97392)
	 (0.58550)
	
	

	DLNLDEBT)
	-0.017341
	-0.037698
	 0.006935
	
	

	
	 (0.00497)
	 (0.06874)
	 (0.01353)
	
	

	D(EXC)
	 0.595935
	-10.49950
	-3.764741
	
	

	
	 (0.61776)
	 (8.54037)
	 (1.68142)
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	4 Cointegrating Equation(s): 
	Log likelihood
	-158.5194
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Normalized cointegrating coefficients (standard error in parentheses)
	

	GDPGR
	LNSDEBT
	LNINTR
	LNLDEBT
	EXC
	

	 1.000000
	 0.000000
	 0.000000
	 0.000000
	 0.569381
	

	
	
	
	
	 (0.16923)
	

	 0.000000
	 1.000000
	 0.000000
	 0.000000
	-0.110559
	

	
	
	
	
	 (0.02474)
	

	 0.000000
	 0.000000
	 1.000000
	 0.000000
	-0.226088
	

	
	
	
	
	 (0.05839)
	

	 0.000000
	 0.000000
	 0.000000
	 1.000000
	-0.101420
	

	
	
	
	
	 (0.02254)
	

	
	
	
	
	
	

	Adjustment coefficients (standard error in parentheses)
	
	

	D(GDPGR)
	-1.040969
	-5.709060
	 1.510534
	-5.503625
	

	
	 (0.29595)
	 (3.76617)
	 (0.74469)
	 (5.76783)
	

	DLNSDEBT)
	 0.013270
	-1.509326
	 0.116083
	 1.514088
	

	
	 (0.03127)
	 (0.39799)
	 (0.07869)
	 (0.60951)
	

	D(LNINTR)
	-0.107063
	-5.853286
	-0.289978
	 5.955647
	

	
	 (0.22268)
	 (2.83382)
	 (0.56034)
	 (4.33996)
	

	DLNLDEBT)
	-0.015195
	-0.047748
	 0.004618
	-0.059786
	

	
	 (0.00529)
	 (0.06730)
	 (0.01331)
	 (0.10308)
	

	D(EXC)
	 1.193710
	-13.29890
	-4.410392
	 36.96297
	

	
	 (0.55958)
	 (7.12112)
	 (1.40808)
	 (10.9059)
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX FVE

FULLY MODIFIED OLS

	Dependent Variable: GDPGR
	
	

	Method: Fully Modified Least Squares (FMOLS)
	

	Date: 1/1/19  Time: 06:59
	
	

	Sample (adjusted): 1997 2016
	
	

	Included observations: 22 after adjustments
	

	Cointegrating equation deterministics: C
	

	Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

	        = 3.0000)
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNSDEBT
	2.422514
	2.326939
	1.041073
	0.3124

	LNINTR
	0.402473
	0.311795
	1.290826
	0.2140

	LNLDEBT
	-4.234909
	3.490817
	-1.213157
	0.2417

	EXC
	0.075818
	0.063535
	1.193326
	0.2491

	C
	-4.307656
	9.438312
	-0.456401
	0.6539

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.101925
	    Mean dependent var
	5.897004

	Adjusted R-squared
	-0.109387
	    S.D. dependent var
	6.825375

	S.E. of regression
	7.188993
	    Sum squared resid
	878.5875

	Long-run variance
	40.15032
	
	
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: D(GDPGR)
	
	

	Method: Fully Modified Least Squares (FMOLS)
	

	Date: 1/1/19   Time: 07:01
	
	

	Sample (adjusted): 1999 2018
	
	

	Included observations: 20 after adjustments
	

	Cointegrating equation deterministics: C
	

	Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

	        = 3.0000)
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LNSDEBT)
	3.482664
	1.396963
	2.493026
	0.0258

	D(LNINTR)
	0.167180
	0.169007
	0.989188
	0.3394

	LNLDEBT
	-0.964017
	0.887579
	-1.086119
	0.2958

	D(EXC)
	-0.025016
	0.048744
	-0.513221
	0.6158

	ECM(-1)
	-1.072890
	0.165405
	-6.486457
	0.0000

	C
	4.766005
	4.350579
	1.095488
	0.2918

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.622934
	    Mean dependent var
	-0.329685

	Adjusted R-squared
	0.488267
	    S.D. dependent var
	9.201187

	S.E. of regression
	6.582117
	    Sum squared resid
	606.5397

	Long-run variance
	19.04689
	
	
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: D(GDPGR)
	
	

	Method: Fully Modified Least Squares (FMOLS)
	

	Date: 1/1/19   Time: 07:03
	
	

	Sample (adjusted): 1999 2018
	
	

	Included observations: 20 after adjustments
	

	Cointegrating equation deterministics: C
	

	Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

	        = 3.0000)
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LNSDEBT)
	2.509170
	1.892494
	1.325854
	0.2144

	D(LNINTR)
	-0.205725
	0.277790
	-0.740577
	0.4760

	LNLDEBT
	27.65003
	16.03447
	1.724412
	0.1153

	D(EXC)
	-0.047463
	0.081363
	-0.583352
	0.5726

	D(LNSDEBT(-1))
	0.022685
	1.802669
	0.012584
	0.9902

	D(LNINT(-1))
	-0.071636
	0.261008
	-0.274461
	0.7893

	LNLDEBT(-1)
	-27.32498
	15.18686
	-1.799251
	0.1022

	D(EXC(-1))
	-0.007869
	0.081130
	-0.096990
	0.9247

	ECM(-1)
	-0.800968
	0.262606
	-3.050077
	0.0123

	C
	-6.431069
	8.416149
	-0.764134
	0.4624

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.718145
	    Mean dependent var
	-0.329685

	Adjusted R-squared
	0.464475
	    S.D. dependent var
	9.201187

	S.E. of regression
	6.733387
	    Sum squared resid
	453.3850

	Long-run variance
	21.59226
	
	
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: D(GDPGR)
	
	

	Method: Fully Modified Least Squares (FMOLS)
	

	Date: 1/1/19   Time: 07:08
	
	

	Sample (adjusted): 1999 2018
	
	

	Included observations: 20 after adjustments
	

	Cointegrating equation deterministics: C
	

	Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

	        = 3.0000)
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LNSDEBT)
	4.041597
	1.538332
	2.627260
	0.0177

	ECM(-1)
	-1.013589
	0.185996
	-5.449512
	0.0000

	C
	0.171813
	1.149606
	0.149454
	0.8830

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.593532
	    Mean dependent var
	-0.329685

	Adjusted R-squared
	0.545712
	    S.D. dependent var
	9.201187

	S.E. of regression
	6.201679
	    Sum squared resid
	653.8340

	Long-run variance
	25.85927
	
	
	

	
	
	
	
	

	
	
	
	
	


	Pairwise Granger Causality Tests

	Date: 1/1/19  Time: 21:43

	Sample: 1998 2018
	

	Lags: 2
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 LNSDEBT does not Granger Cause GDPGR
	 21
	 1.30410
	0.2988

	 GDPGR does not Granger Cause LNSDEBT
	 0.21233
	0.8109

	
	
	
	

	
	
	
	

	 LNINTRdoes not Granger Cause GDPGR
	 21
	 0.65525
	0.5327

	 GDPGR does not Granger Cause LNINTR
	 0.31050
	0.7374

	
	
	
	

	
	
	
	

	 LNLDEBT does not Granger Cause GDPGR
	 21
	 0.00869
	0.9914

	 GDPGR does not Granger Cause LNLDEBT
	 1.62489
	0.2278

	
	
	
	

	
	
	
	

	 EXC does not Granger Cause GDPGR
	 21
	 0.14625
	0.8651

	 GDPGR does not Granger Cause EXC
	 0.36354
	0.7008

	
	
	
	

	
	
	
	

	 LNINTR does not Granger Cause LNSDEBT 
	     21
	 0.45211
	0.6442

	 LNSDEBT does not Granger Cause LNINTR
	 0.22206
	0.8033

	
	
	
	

	
	
	
	

	 LNLDEBT does not Granger Cause LNSDEBT
	 21
	 5.39515
	0.0162

	 LNSDEBT does not Granger Cause LNLDEBT
	 0.42387
	0.6616

	
	
	
	

	
	
	
	

	 EXC does not Granger Cause LNSDEBT
	 21
	 2.81086
	0.0899

	 LNSDEBT does not Granger Cause EXC
	 5.93950
	0.0118

	
	
	
	

	
	
	
	

	 LNLDEBTdoes not Granger Cause LNINTR
	 21
	 0.70169
	0.5104

	 LNINTR does not Granger Cause LNLDEBT
	 0.50183
	0.6146

	
	
	
	

	
	
	
	

	 EXC does not Granger Cause LNINTR
	 21
	 2.30881
	0.1315

	 LNINTR does not Granger Cause EXC
	 5.02863
	0.0202

	
	
	
	

	
	
	
	

	 EXC does not Granger Cause LNLDEBT
	 21
	 0.37965
	0.6901

	 LNLDEBT does not Granger Cause EXC
	 2.45712
	0.1173
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