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Abstract:

Economic theory establishes that high fiscal deficit is one of the causes of macroeconomic instability. Empirical findings,
however, do not prodigiously support this assertion as results from various studies are mixed and inconclusive across
countries These inconsistent results have underscored the expediency of time series data for country specific studies to
address the problem. This paper investigates the threshold level of Budget deficit that is favourable for growth in Liberia.
The threshold level of budget deficit conducive for economic growth was identified at 6.0 percent. The findings of this
paper provide sufficient evidence in support of the proposition that budget deficit beyond certain threshold is
inauspicious to growth. This suggests that the Liberian authorities should endeavour to implement policy measures
aimed at reducing Budget deficits to levels not exceeding 6.0 per cent (levels consistent with economic growth).
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1. Introduction

Drawing inspirations from the European Union convergence Criterion, that prescribed low budget deficit/GDP ratio of
not more than 3.0 per cent, most of the studies on the advanced economies have advocated that reducing the budget deficits
can enhance economic growth. Stumpy level of budget deficits can decrease the government borrowing, thereby exerting
downward pressure on interest rate in the economy.

Drawing inspirations from the European Union convergence Criterion, that prescribed low budget deficit/GDP ratio of
not more than 3.0 per cent, most of the studies on the advanced economies have advocated that reducing the budget deficits
can enhance economic growth. Stumpy level of budget deficits can decrease the government borrowing, thereby exerting
downward pressure on interest rate in the economy. Furthermore, higher private investment can be induced by the low level
of interest rates that would induce the economic growth. Moreover, declining deficits signal the private sector to cut its
estimates of current and future tax liabilities, thus, providing an extra boost to investment and consumption. Lastly, higher
investment can also ease supply constraints on growth. However, the applicability of these assertions to the developing
countries has been called to question (see Clements, Gupta and Inchauste, 2003; Onwioduokit, 2012).

Fiscal deficit is essentially the difference between government revenue and expenditure (including government

expenditure and investment). The accrued value of the deficit over time represents the gross national debt. The primary
concern underpinning the overall deficits is that, except the deficit is limited, the private sector would be crowded out;
government debt would build up to a point where it will become unsustainable resulting in payments arrears, and eventually
weakening the economy by causing inflation, as well as reduction in output growth.
The theoretical debate regarding the prudency and the prospect of governments persistently operating an unrestricted budget
deficit is inconclusive. However, in real life the long-run government expenditures and taxes are endogenously determined to
avoid a catastrophe. If the current deficits are not sustainable, eventually the government will be forced to repudiate its debt,
either explicitly or through inflationary depreciation. In a growing economy, the government deficit may be regarded as
sustainable if the deficit grows at a rate slower than the growth rate of the economy. If the real interest rate is less than the
economic growth rate, deficits could continue forever without an increase in the ratio of debt to GDP. In such a case, the deficit
need not be zero ultimately.

In the light of the controversy regarding the impact of deficit financing on economic growth, it is apropos to
empirically ascertain the level of budget deficit that is beneficial to economic growth in that country. The assumption is that
there is a level of budget deficit beyond which economic growth could be retarded. Thus, the key objective of this paper is to
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estimate the threshold level of budget deficit that is beneficial for economic growth in Liberia. Determining appropriate
threshold for this significant indicator is essential in the overall economic management as it would apprise policy in Liberia.
The remaining part of the paper is organized as follows: Part Il reviews theoretical and empirical literature while part Il
contains analytical framework. The results are presented in Part IV. Part V contains summary and some concluding remarks.

2. Review of Literature

2.1. Theoretical Literature

Generally, theoretical conclusions regarding the relationship between budget deficit and economic growth are
contentious. While the Keynesians opine a positive relationship between deficit and output growth, the neo classicals argued
the opposite. Meanwhile, the Ricardian equivalence hypothesis claimed that there is a neutral relationship between budget
deficit and economic growth. Briotti (2005) observed that the variances in terms of opinions and analyses are mainly due to
various factors including time dimension, the level of economic development of the countries, forms of government
administration and method of analysis as well as the level of budget deficit.

Brender and Drazen (2008) noted that budget deficit can also reduce the economic growth of a country based on the
perspective of politics and election process. They opined that high budget deficits recorded by a country will give negative
signals to the citizens as an indication of the inability of the government to perform well in managing the resources of a
country. As a result, there is a probability of re-election process to be conducted to replace the authorities. Indirectly, the
authorities who did not perform well may not be able to bring the country to the upper level. Hence, it will not contribute to
high economic growth due to lack of confidence among citizens, investors, and other bordering countries.

Benos (2009), in line with the Ricardian equivalence hypothesis, argued that the budget surplus that is currently
recorded by the government will be used to finance future deficits. Therefore, an increase in the budget deficit will not impact
the economic growth since it is financed through previous surplus. Bivens, and Irons (2010), asserted that by and large, the
government must borrow money internally or externally to finance budget deficit. An increase in the demand of the loanable
funds by the government will distort the level of private investment due to an increase in the interest rate. The decline in the
private investment will reduce the level of economic growth.

2.2. Empirical Literature

Aschauer (1989), applied annual data for the US over the period 1953-1986 to examine the effect of government
deficit on private investment and the rate of return to private capital. He found that an increase in public investment arising
from deficit may be expected to reduce private investment nearly one-to-one as the private sector utilizes the public capital for
its required purposes rather than expand private capacity. At a deeper level, a distinctive feature of deficit used to provide
public infrastructure is that it complements private capital in the production and distribution of private goods and services.
Hence, public investment is expected to raise private investment as the former raises the profitability of private capital stock.
The empirical results indicated that while both channels appear to be operating paripasau, the later comes to dominate, so the
net effect of a rise in deficit financed public investment had a positive effect on private investment. This means that
government deficit financed investment had a positive effect on private investment and caused crowding-in rather than
crowding-out.

Glannaros and Kolluri (1989) applied the OLS technique on different models, including fisher equations and the 1S-LM
general equilibrium models by using data set of five industrial countries from (1965-1985). The analysis yielded three
different results; firstly, there is a negative relation between interest rate and inflation. secondly, there is an indirect
significant effect of budget deficit on interest rate, thirdly, the study did not find any clear relation between variables with the
help of other exogenous variables.

Easterly et al (1993) reported a consistently negative relationship between growth and budget deficits. Fischer
(1993) findings supported Easterly et al (1992) results that concluded that large Budget deficits and growth are negatively
related. Anusic (1993) investigated the relationship between budget deficit and economic growth in the Republic of Croatia
using data from (1991-1992), he found that deficit is a priori harmful for the proper and smooth economic system, the
increase in budget deficit will cause an increase in real interest rate, this increase will cause decrease in real investment. He
concluded that the impact of budget deficit on overall economy is though harmful, irrespective on the internal condition and
way of financing.

Jenkins (1997), stirred by the persistent deficits in Zimbabwe, studied public sector deficits and macroeconomic
stability in Zimbabwe. The author identified an intense debt problem, drought, and terms of trade shocks as well as the
government’s unwillingness to engage in fiscal adjustment as fundamental macroeconomic setbacks in Zimbabwe. Findings of
the study showed that uncertainty caused by the growing public-sector debt reduced private investment and further resulted
in a decline in growth. The macroeconomic model explored by the author showed that the variable with greatest influence on
overall growth was agricultural output. However, the budget deficit had an unambiguously negative impact on exports. It also
reduced private welfare, worsened income distribution and reduced employment. The author concluded that the growth of
government resulted in a drain on the economy, rather than facilitate economic growth and development.
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Anyanwu (1998) deviated manifestly from past studies that focused more on the effects of deficits and concentrated on the
impact of deficits financing. He applied regression analysis to pooled cross-section and time series data for Nigeria, Ghana, and
the Liberia. The results did not reveal a significant positive association between overall Budget deficits (and its foreign
financing) and domestic nominal deposit interest rates. Nevertheless, the author reported a significant positive relation
between domestic financing of the budget deficits and domestic nominal deposit rates. He concluded that the concern of
economists in the Sub-region should shift from the deficits itself to the manner of financing the deficit.

Hugume and Obwona (1998), concerned about the role of Budget deficits in the reform programme in Uganda,
investigated public sector deficits and macroeconomic performance in Uganda. The study set out to provide a more systematic
modelling framework to explain the interrelationships between Budget deficits, current account deficits and real exchange
rate depreciation. The study also engrossed the research was to analyse the behaviour of important aggregate variables such
as price level, current account balance, external sector and money stock as influenced directly and indirectly by changes in
Budget deficits. A miniature macroeconomic model that captured the interactions between exports, import, real exchange rate,
government expenditure, price, and money supply was specified. The empirical strategy attempted to build an integrated
model linking the public sector with the financial market and then generate implications for the conduct of fiscal policy. A
distinct finding of the estimations was the observed interaction of the public sector and monetary sector.

Bahmani (1999) applied the Johansen Juselius co-integration technique to investigate the relationship between the
budget deficit and investment using quarterly data for the period of 1947-1992 for the U.S.A. The author reported a crowding
in influence of the budget deficit on the real investment, which is a validation of the arguments of Keynesian regarding the
expansionary effect of the budget deficit on the investment.

Guseh (2000) investigated the relationship between government size and economic growth in Liberia from 1960-
1986. The study found that growth in the size of government has been associated with a slowdown in economic growth in
Liberia over the period. Thus, the author recommended a lesser role of government in economic activity as the best route
towards economic growth and development in the country.

Ahmed and Miller (2000) in a cross-sectional study of thirty-nine states utilizing data for period of 1975-1984, while
using Ordinary Least Squares model (OLS), fixed effect and random effect methods apprised that government spending can be
segregated into two parts. First is the spending on social security and welfare of its people and due to which it reduces the
investment. Secondly, the spending on communication sector, including transport, increases investment by the private sector
less developed countries (LDCs). He suggested that reduction in investment leads to less revenue generation hence causing
deficit, and vice-versa when spending in transport and communication.

Adams and Bevan (2002) assessed the relation between budget deficits and growth in a panel of forty-five (45)
developing countries. An overlapping generation’s model in the tradition of Diamond (1965) that incorporated high-powered
money in addition to debt and taxes was specified. The estimation strategy involved a standard fixed effect panel data
estimation and bi-variate linear regression of growth on the budget deficits using pooled data. An important contribution of
the empirical analysis is the existence of a statistically significant non-linearity in the impact of budget deficit on growth.
However, this non-linearity the authors argued reflected the underlying composition of deficit financing. In effect, Adams and
Bevan posited that for a given level of government spending, a shift from a balanced budget to a (small) deficit may
temporarily reduce distortions especially if the distortions impact growth rather than output.

Based on a consistent treatment of the government budget, the authors found evidence of a threshold effect at a level
of the deficit around 1.5 percent of GDP. While there appeared to be a growth payoff to reducing deficits to level, this effect
disappeared or reversed itself for further fiscal contraction. The magnitude of this payoff, but not its general character,
necessarily depended on how changes in the deficit were financed (through changes in borrowing or seigniorage) and on how
the change in the deficit was accommodated elsewhere in the budget. The authors also found evidence of the interaction
effects between deficits and debt stock, with high debt stocks exacerbating the adverse consequences of high deficits.

3. Research Methodology

3.1. Analytical Framework Methodology

The analytical framework adopted for this study follows essentially the Keynesian framework and borrowed heavily
from Onwioduokit (2012). Recall that in a simple Keynesian framework, desired aggregate demand relationship is specified in
the goods market as:
Y=C+Il+G+(X-M) 1)
With the following behavioural equations:
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C=a+hbY?%, b>0

Yi=Y-T
Il =0+y1, y<0
G=G

X =Ss+o¢e, o>0

M=m+g¢Y?, ¢>0
Where Y is output; C, consumption; I, investment; G, government spending which is assumed to be exogenous; X,

exports; M, imports; Yd, disposable income; T, tax revenue; i, interest rate; e, exchange rate.
In equilibrium (after substituting behavioural equations into the desired aggregate demand equation (1)), output will be given

by
\7:§+%(7/i+ae+G—(b—¢)T) @)

Whered =1-b+¢, A=a+d+s-m

From equation (2), increasing taxes will reduce output, while increasing government spending will increase output.
But Budget deficit (FD) is given by

FD=G-T~G-(b—¢)T 3)

Budget deficit is the excess of government expenditure over its revenue. If the government derives its total revenue
from tax sources (which is quite realistic), G-T gives the deficit position of the government. Since individuals do not spend all
their income, the total revenue that could be generated from consumption expenditure is (b —¢)T . Thus, subtracting this
from government expenditure will give approximate position of the fiscal balance.

Putting (3) into (2) gives

Y :§+%(7/i+ae+ FD) 4)

Given that Liberia is essentially a small-open economy (without ability to influence international price developments)
and for holistic treatment of the economy, the model is extended to incorporate the money sector as well as the external
sector. The money market in an open economy can be represented by the following equations:

D
Money Demand Function: = kY + Ai, k>0, A<0 (5)

s B
Money Supply Function: 5 = mlE-i- m, i, m,m, >0 (6)
Equilibrium Condition: MP = M?® )
where P = isthegeneral price level, B = international reserves held by the central bank and m,, M, are coefficients.
From the above money market model, the LM schedule! can be specified as

. B

LM Schedule: I = V/E+¢Y, v <0, >0 (8)

Given the importance of the external sector in Liberia, the influence of the sector is incorporated through the balance
of payments schedule. The balance of payments schedule is given as

BP Schedule: B = A, —6,Y +0e +0,i, 6,,6,,6,>0 9)

where A2 is the aggregate of exogenous components in the net export function and 00, 01, 02 are coefficients.
Putting equation (8) into (3) gives

Y:A1+ﬁlg+ﬁ2Y+ae+FD (10)
vy oy
p="r  B=TC
where ' 0 and ? 0

1 The LM curve is used to determined equilibrium in the money market. The L stands for liquidity and M for Money.
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Putting equation (9) into (10) produces

Y:A1+%(A2—90Y +0e +0,i)+B,Y +oe+FD (11)

Isolating like terms and re-arranging equation (11) gives

Y =C+%(ale+a2i)+a3e+a4FD (12)

where 1+ 86, -5, =¢, C =M, a, =@, a, = pio, A =2 a, 1
¢ ¢ ¢ ¢ ¢

Recasting the second term on the right-hand side of equation (12) in logarithmic generic term gives
Y =C+le+a,i—7m+oa,FD
(12b)
where 7 = the rate of inflationand A =y, +a.
In equation (12B), equilibrium output is positively related to Budget deficit.

Within a time series context, output is influenced by its own past level (output dynamics) which is consistent with accelerator
principle. Equation (12b) can be restated as

Y, =C+aY,_, +a,l +1e +o,FD, -7 (13)
Recasting (13) gives
Y, =C+0,i, + 0,8, +0,FD, + 6,7 (14)

where Y, =Y, —Y,; which captures the change in GDP (growth rate of GDP) and ,,9, <0. Equation (14) is essentially an

output (GDP) growth model which gives the long-run relationship between output growth (change in output) and Budget
deficit. This relationship is positive; implying that widening of Budget deficit will improve growth. However, some empirical
studies document the negative relationship between growth and Budget deficit, while some others establish a positive
relationship as given by the simple Keynesian framework. This ambiguity of the relationship between growth and Budget
deficit suggests a threshold effect of Budget deficit on growth. This will inform the empirical modelling of growth-deficit
relationship in this study.

From the supply-side of the economy, output is a function of capital stock and labour. A simple Cob-Douglas production
function generates a growth model of the form

y=w,+oAINK+a,AlnL (15)

where K refers to capital stock, L refers to labour force growth, A is a change notation and @,, @,, @, are coefficients.

3.2. Model Specification

In specifying the empirical model, the study relies on the theoretical framework. From both the demand and supply
sides of the economy, variables such as interest rate, exchange rate, inflation, Budget deficit, investment (change in capital
stock) and labour are identified as the key variables explaining growth. However, it is appropriate to include in the empirical
model those reform variables that also influence economic growth. In Liberia, financial sector reforms have been undertaken,
while trade liberalization policies have also been implemented. Hence, it is appropriate to include financial reforms variable
and trade openness variable in the empirical model. The key variables in the empirical model are defined as follows:
Dependent variable

Yit = GDPG = Growth rate of real GDP

Independent variables

INV, = Gross fixed capital formation as a ratio of GDP as a proxy for growth in capital stock.

Lab = Secondary school enrolment as a proxy for labour force.

Def, = FD/GDP = Budget deficit/GDP, excluding grants

Inf; = Inflation rate

Int, = Interest Rate = Lending Rate

M,GDP; = M/GDP ratio — measuring financial depth

Dep, =Exchange Rate expressed as a given amount of local currency per US dollar (Depreciation/ appreciation)
OPN, = Degree of openness of the economy, measured as [(Imports + Exports)/GDP]

Besides investment, labour force and Budget deficit; other control variables included in the model are, namely,
interest rate (int), exchange rate depreciation/ appreciation (dep), inflation (inf), financial deepening M2/GDP and openness
index (OPN). Interest rate has an important role in economic growth. Higher interest rates reduce the growth of consumer
spending and economic growth. This is because more incentive to save in a bank rather than spend, more expensive to borrow,
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therefore less spending on credit and less investment; increase cost of mortgage repayments, therefore, reduce disposable
income and therefore consumer spending. Consequently, an inverse relationship is expected between interest rate and
economic growth.

Exchange rate development impacts on the economic growth process. On balance, we expect a positive relationship
between depreciation and economic growth. Inflation is another significant variable influencing output growth rate. This
variable is especially significant in Liberia, where food price and other exogenous factors including high imports of food and
intermediate products play very important role. In general, very high levels of inflation may undermine economic growth.
However, if the inflation rate is low, stable, and sustainable, it may be interpreted as an indicator of macroeconomic stability
that would enhance growth. And if the economy is at equilibrium higher inflation should impact adversely on growth. Hence,
we expect to get inverse relationship with output growth.

Financial deepening measured by the ratio of M, to GDP essentially seek to capture the role of the financial sector
development in economic growth. The conventional theory predicts a positive correlation between the level of financial
deepening and economic growth. In modern economic theory, the role of the financial sector is seen to be catalytic to the
growth of the economy. Also, the index of openness proxy by the ratio of the sum of imports plus export over GDP is expected
to positively influence growth, all things being equal, the more open the economy the more access to foreign capital that is
expected to increase investment and economic growth. Thus, the level of openness of the economy is expected to positively
impact on economic growth.

Budget deficit is another significant variable influencing output growth rate. This variable is especially significant for
most developing countries including the Liberia, where fiscal discipline plays very important role. In general, very high levels
of Budget deficit may undermine economic growth. However, if the budget deficit is low, stable, and sustainable, it may be
interpreted as an increased demand for goods and services. And if the economy is below its equilibrium on Keynesian cross,
higher Budget deficit, that is increased government expenditures, should stimulate growth. Consequently, we expect to get
positive relationship with output growth.

Based on the general framework provided and the foregoing variables identified, the linear growth equation is
explicitly specified as follows:

GDPG; = ay + a,INV, + a,Def, + azinf; + a,int, + acM2GDP;, + agDept + a,0PN, + agLabt + U,.... 16
Where, ay, a, as, ag, a;, a5 >0 and a; a,<0.

3.3. Specification of Threshold Autoregressive (TAR) Model

The TAR model specifies that individual observations can fall into discrete classes based on the value of an observed
threshold variable (Lee and Wong, 2005). Following the framework of Li (2005), we specify the threshold model for the
Liberia as follows:
GDPG, = ag + a,GDP,_; + a,Def,[DM,(Def, < K*)] + azDef,[DM,(Def, > K*)] + a,INV, + asinf, + agint, + a,M2GDP, +
agDep; + agOPN, + a;,Labt + U, ... 17
Where DM, = Dummy variable with values 1 if Def, >K*or 0 otherwise.

Def,  =Annual Budget deficit - GDP ratio.

K* = The threshold level of Budget deficit/GDP which is to be calculated.
a, = The effect of Budget deficit below the threshold level.
as = The effect of Budget deficit above the threshold level.

Other variables are as previously defined.
All the variables are as defined above. From the above equation, a priori expectations of a threshold effect of deficit on growth
are that a, > 0,a; <O0. If threshold effect holds then the turning point can be calculated using the relation2.. InDef; =

2“72 .Taking the antilog of this will give optimal level of Budget deficit that will maximize real GDP growth.
3

3.4. Data Sources and Estimation Methodology

GDP growth data, gross capital formation as well as secondary school enrolment data were obtained from the World
Bank’s World Development Indicators; Budget deficit data were obtained from the Ministries of Finance of Liberia. Imports,
Exports, Interest rates, exchange rate, and broad money growth data were sourced from the central banks of Liberia, while
inflation rates were obtained from the Bureau of Statics of Liberia. All variables are measured either in growth rate terms or as
ratios.

Different models specified are estimated using different appropriate econometric techniques. For the linear growth
model, the study employs the Classical Ordinary Least Squares Technique (OLS) as suggested by Li (2005). For the non-linear
model, the study uses the non-Linear Least Square (NLLS) method as suggested by Khan et al. (2001). As explained by Khan et

2 0GDP ay ay
=a, + 2a;Def =0; Def =—=—,whena, >0,a;<0
aDef 2 sDef » Def 2a;  2a3’ 2 143
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al. (2001), the method involves the following procedures: for any K*, the model is estimated by OLS, yielding the Residual Sum
of Squares (RSS) as a function of K*. The least square estimate is found by selecting the value of K* that minimizes the sum of
squared residuals. However, for completeness, we specify an alternative threshold model in the spirit of Pollin and Zhu (2006).
An extensive and systematic analysis of the data was carried out to ensure conformity with basic properties of the OLS
estimate.

3.5. Diagnostic Tests for Optimal Level of Deficit

After identifying the threshold level for deficit, it is important to determine whether the threshold effect is statistically
significant. In this regard, this study conducted Normality Test (J-Qtest); Serial Correlation (LM test); Heteroscedasticity
(ARCH) and Stability (Cusum square).

4. Analysis of Results

4.1. Descriptive Statistics for all Variables

The distribution properties of the variables for the model indicate that most of the variables matched theoretical
expectation (see Table 1). Budget deficit for example has a mean value of -9.01, median of -8.0, and small standard deviation
(3.8735). The probability of 0.21 for the deficit indicates that it is somewhat normally distributed. Real GDP was normally
distributed with a mean of 1.52, a median of 3.45 and standard deviation of 9.04. Deficit and real GDP are negatively skewed
with values of 0.79 and 0.88, respectively.

DEF DEP INF INV LENDR M2GDP OPEN RGDPG

Mean - 20.66370 | 38.90533 | 8.095667 | 27.00300 | 13.70367 | 43.71633 | 1.516000
9.013333

Median - 13.20778 | 23.78500 | 8.005000 | 23.85000 | 13.40500 | 44.57500 | 3.445000
8.000000

Maximum - 68.36544 | 178.7000 | 14.05000 | 62.83000 | 23.50000 | 62.42000 | 18.19000
2.700000

Minimum 4.380000 | 11.00000 | 6.730000 | 20.08000

18.50000 | 5.335951 | 3.290000 24.79000
Std. Dev. 3.873494 | 20.83866 | 40.43692 | 2.278876 | 12.48440 | 4.494868 | 12.19699 | 9.040446

Skewness 0.768122 | 1.688768 | 0.662532 | 1.592458 | 0.224004

0.790402 0.361102 | 0.882788
Kurtosis 2969751 | 2.394349 | 5940851 | 3.240352 | 4.777601 | 2.301027 | 2.233823 | 4.444223

Jarque-Bera | 3.124818 | 3.408577 | 25.07044 | 2.266957 | 16.62944 | 0.861594 | 1.385757 | 6.503799
Probability | 0.209630 | 0.181902 | 0.000004 | 0.321912 | 0.000245 | 0.649991 | 0.500134 | 0.038701

Sum - 619.9110 | 1167.160 | 242.8700 | 810.0900 | 411.1100 | 1311.490 | 45.48000
270.4000
Sum Sq. Dev. | 435.1147 | 12593.25 | 47419.19 | 150.6049 | 4519.945 | 585.9113 | 4314.230 | 2370.160
Observations 30 30 30 30 30 30 30 30

Table 1: Liberia Descriptive Statistics of Variables
Source: Computed by the Author

4.2. Correlation Matrix

Table 2 contains the correlation matrix of the variables applied in this study for Liberia. The highest correlation
(0.82) is between depreciation (DEP) and inflation (INF) followed by (0.53) between depreciation (DEP) and openness
(OPEN). The correlation coefficient of (-0.32) was registered between our variable of interest; Budget deficit (DEF) and real
GDP growth (RGDPG). The weakest correlation (0.05) is between Lending rate (LENDR) and Openness (OPEN).
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DEF DEP INF INV LENDR M2GDP OPEN RGDPG
DEF 1.000000
DEP 0.280094 | 1.000000
INF 0.046791 | 0.816095 | 1.000000
INV - 0.082253 | 0.129272 | 1.000000
0.045454
LENDR | 0.365897 | 0.363788 | 0.354014 - 1.000000
0.106119
M2GDP - - - 0.185878 - 1.000000
0.199544 | 0.189971 | 0.154222 0.541999
OPEN - - - - 0.055316 | 0.145558 | 1.000000
0.100664 | 0.527376 | 0.611965 | 0.014122
RGDPG - - - 0.088485 - 0.483112 | 0.303409 | 1.000000
0.317035 | 0.222309 | 0.172233 0.348338

Table 2: Liberia Correlation Matrix

Source: Computed by the Author

4.3. Unit Root Test Results
“Essentially, we implemented both the Augmented Dickey-Fuller (ADF) and the Phillip-Perron (PP) tests for

stationarity of the variables used in this study. The results are presented below.

Variable ADF-Statistic ADF-Statistic Conclusion
at Level at 1st Difference

DEF -2.967767** - 1(0)
DEP -3.5680623** - 1(0)
INF -3.574244** - 1(0)
INV -4.309824* - 1(0)
LENDR -3.679322 -3.689194*** 1(1)
M2GDP -4.309824 -4,323979*** 1(1)
OPEN -3.612199** - 1(0)
RGDPG -1.952910** - 1(0)

Table 3: Liberia ADF Unit Root Test Results

Source: Author’s Computation
*** Significant at 1%, ** Significant at 5%, Significant at 10%

The results of the unit root tests (ADF) show that all the variables except for (lending rate and broad money) passed
the unit root test at conventional 10.0 percent level of significance in their levels. The two variables, however, passed the test
for stationarity at 1st difference. The results obtained when the test for unit root was conducted using variables in their first

difference form are also reported in Table 3.

Variable PP-Statistic PP-Statistic Conclusion
at Level at 1st Difference

DEF -2.967767** - 1(0)
DEP -3.574244** - 1(0)
INF -3.574244** - 1(0)
INV -4.309824* - 1(0)
LENDR -3.679322 -3.689194*** 1(1)
M2GDP -4.309824 -4,323979*** 1(1)
OPEN -3.574244** - 1(0)
RGDPG -3.679322 -3.689194*** 1(1)

Table 4: Liberia Phillip Perron Unit Root Test Results

Source: Author’s Computation
*** Significant at 1%, ** Significant at 5%,* Significant at 10%

Investment, deficit, depreciation, inflation, real GDP growth rate and openness variables were stationary at levels,
while lending rate and broad money as a ratio of GDP were stationary at first difference. Similar results were recorded when
we applied the Phillip Person (PP) to test for the existence of unit roots in the variables (see Table 4)
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4.4. Analysis of Estimation Results for the Threshold Model

The estimation results, based on repeated estimation of the threshold model for the different values of expected
threshold (K), are reported in Table 5. The first column labeled K, gives the range over which the search for the threshold is
conducted. The dummy variable D1 represents the effect of deficit below the chosen threshold (K) value while G represents
the effect of deficit above the threshold. Only the explanatory variables that are statistically significant are reported along
with the deficit dummies to conserve space.

K Variable Coefficient Std. Error t-Statistic Prob. RSS R2
3% D3*DEF -0.602047 0.428548 1.404854 0.1854 344.43 0.672
G3*DEF 5.292883 3.274741 -1.616275 0.1320
RGDPG(-1) 0.708356 0.169988 4,167100 0.0013
DEF(-1) -1.203191 0411766 -2.922025 0.0128
INF(-1) -0.322624 0.094549 -3.412230 0.0052
DEP(-2) 0.415429 0.140323 2.960518 0.0119
4% D4*DEF -0.751969 0.582630 1.290646 0.2211 441,58 0.58
G4*DEF 1.097843 2.762660 0.397386 0.6981
RGDPG(-1) 0.760777 0.189887 4,006468 0.0017
DEF(-1) -1.109921 0.482898 -2.298459 0.0403
INF(-1) -0.296972 0.113235 -2.622618 0.0223
DEP(-2) 0.280969 0.136948 2.051640 0.0627
5% D5*DEF -0.792895 0.543775 1.458131 0.1705 43541 0.59
G5*DEF 0.802732 1.397114 0.574565 0.5762
RGDPG(-1) 0.764401 0.188750 4,049803 0.0016
DEF(-1) -1.095727 0.454929 -2.408564 0.0330
INF(-1) -0.299040 0.107284 -2.787373 0.0164
DEP(-2) 0.300060 0.140444 2.136508 0.0539
6% D6*DEF -0.767288 0.554049 1.384873 0.1913 18.44 0.97
G6*DEF 1.011968 1.432758 0.706308 0.4935
DEF(-1) -1.084967 0.460726 -2.354909 0.0364
INF(-1) -0.298864 0.110744 -2.698685 0.0194
DEP(-2) 0.288530 0.138696 2.080310 0.0596
7% D7*DEF -0.659884 0.147213 4482513 0.0020 241.34 0.79
G7*DEF 1.297777 0.368463 3522136 0.0078
RGDPG(-1) 0.488093 0.062911 7.758452 0.0001
RGDPG(-2) -0.498793 0.045134 -11.05142 0.0000
M2GDP 0.626480 0.302256 2.072681 0.0719
OPEN 0.529421 0.077886 6.797400 0.0001
DEF(-1) -1.403013 0.092920 -15.09911 0.0000
DEP(-1) 0.325677 0.038391 8.483156 0.0000
LENDR(-1) -0.555736 0.101483 -5.476157 0.0006
M2GDP(-1) 1.026591 0.343141 2991743 0.0173
DEP(-2) 0.366352 0.024897 14.71447 0.0000
INV(-2) 1524335 0.298344 5.109313 0.0009
LENDR(-2) 0.620096 0.078804 7.868791 0.0000
OPEN(-2) -0.397831 0.060889 -6.533745 0.0002
8% D8*DEF -1.035420 0431111 2401746 0.0334 31257 0.70
G8*DEF -2.350726 0.841315 2.794109 0.0162
RGDPG(-1) 0.651814 0.166927 3.904793 0.0021
RGDPG(-2) -0.378206 0.183597 -2.059983 0.0618
DEF(-1) -0.846547 0.402757 -2.101882 0.0574
INF(-1) -0.214100 0.095030 -2.252973 0.0438
DEP(-2) 0.286232 0.114812 2493037 0.0283
9% D9*DEF -0.955809 0.526315 1.816040 0.0944 408.22 0.61
G9*DEF -1.464029 0.888367 1.648000 0.1253
RGDPG(-1) 0.680385 0.199144 3416552 0.0051
DEF(-1) -1.127354 0.444850 -2.534235 0.0262
INF(-1) -0.283542 0.101495 -2.793652 0.0162
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K Variable Coefficient Std. Error t-Statistic Prob. RSS R2
DEP(-2) 0.313785 0.134829 2.327279 0.0383
10% D10*DEF 0.550323 0.396097 1.389364 0.1900 44899 0.57

G10*DEF 0.682364 0.649899 1.049954 0.3144

RGDPG(-1) 0.765364 0.197301 3.879178 0.0022

DEF(-1) -1.014176 0.450761 -2.249922 0.0440

INF(-1) -0.264260 0.101757 -2.596980 0.0234

DEP(-2) 0.242626 0.124311 1951772 0.0747

Table 5: Liberia Threshold Model Results3
Source: Computed by the Researcher

As shown in Table 5 the minimization of RSS occurs at the threshold point of 6.0 percent, where the RSS records the
lowest value of 18.44. To further confirm the threshold effect, the adjusted Rz from the estimation at 7.0 percent yields the
highest value of 97.0 percent. A passing perusal of the Table 5 shows that the coefficient of deficit dummy at the threshold
(G2y, carries positive sign indicating that above 6.0 percent, the effect of deficit on growth may be positive. Conversely, the
coefficient of deficit dummy D, representing effect of deficit below the threshold level possess negative sign, suggesting that,
deficit level below 6.0 percent is detrimental to growth. Thus the threshold level of deficit for the Liberia is identified at 6.0
percent. It should be noted that the two parameters are statistically significant at 1.0 percent.

Table 6 presents another fascinating finding of this study. The effects of deficit, précised by the signs of the
coefficients of the deficit dummies are generally positive. The coefficients of the deficit dummy G, maintain positive values
between 3 and 7.0 percent, indicating that deficit impacts positively on growth within the deficit range of 3 to 6.0 percent. The
policy implication is that running a deficit beyond -6.0 percent will be detrimental to growth. Thus, the range 3.0 and 6.0
percent provides the arena for a menu of policy preferences on deficit levels that would be consistent with economic growth in
Liberia.

D, = Effect of Deficit below K Gzt = Effect of Deficit above K
K Coefficient Effect Coefficient Effect
3% -0.602047 Negative 5.292883 Positive
4% -0.751969 Negative 1.097843 Positive
5% -0.792895 Negative 0.802732 Positive
6% -0.767288 Negative 1.011968 Positive
7% -0.659884 Negative -1.297777 Negative
8% -1.035420 Negative -2.35 Negative
9% -0.955809 Negative -1.464029 Negative
10% -0.550323 Negative -0.682364 Negative

Table 6: Liberia Range of Budget Deficit Conducive for Growth
Source: Computed by the Researcher

4.5. Diagnostic Tests Results

Diagnostic tests were carried out for the 6 percent threshold model. Diagnostic results for the optimal level of deficit
is depicted in Table 7.

Test Type Statistic Value Probability Remarks
Normality Jarque Bera 3.722841 0.155452 Normally distributed residuals
Serial Correlation (LM) F-statistic 3.163727 0.1235 No serial correlation
Heterescedasticity F-statistic 0.675159 0.4190 No heteroscedasticity
(ARCH)
Stability Cusum Squares Within Bands Stable

Table 7: Liberia Diagnostic Test Results at 7 Percent Threshold
Source: Computed by the Researcher

The residuals for all the estimated equation was found to be normally distributed and stable. No serial correlation
and heteroscedasticity were observed in the equation, implying that the estimates are reliable and accordingly, can be relied
on for policy indication.

3 Due to the data generating process for Liberia, the threshold dummy for the Budget deficit at 1.0 and 2.0 percent yielded identical matrix thus Git were zero.
Hence 1.0 and 2.0 percentages level were excluded
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5. Summary, Conclusions, and Recommendations

This paper sought to identify the budget deficit threshold that is consistent with economic growth in Liberia. It is

evident from the analysis that the threshold level of Budget deficit conducive for economic growth for Liberia was identified at
6.0 percent. Consequently, the level of Budget deficit beyond 6.0 percent is averse to economic growth in Liberia.

On the policy front, this paper has provided ample evidence in support of the proposition that Budget deficit beyond certain
threshold is detrimental to growth. This suggests that the Liberian authorities should endeavour to reduce Budget deficits to
6.0 per cent (levels consistent with economic growth)
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