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Abstract: Sustainable debt is the level of debt which all@vdebtor country to meet its current and futuret deb
services obligations in full, without recourse twther debt relief or rescheduling, avoiding acclation of arrears,
while allowing an acceptable level of economic gitowr without compromising growth. IMF debt sustdility
threshold is seen as a measure of a countriesrsmlvthat is, a countries ability to ensure thatumeulated debts
are serviced without defaulting and if countries able to sustain their debt servicing overtime ézalty, the study
examines the country’s borrowing space under thernational Monetary Fund (IMF) debt sustainabittiyeshold
of 45% for Nigeria and other low-middle income ctiigs. To achieve the stated objectives, two variain
optimization algorithms namely The Gauss, BerndgllHHall and Hausman, and Marquardt algorithms,
respectively were used as estimators. The GaugsdBeHall, Hall and Hausman commonly referred $otlae
Gauss-Newton/BHHH is specifically designed for maxim likelihood problems, while Marquardt algorithm
modifies the Gauss-Newton algorithm by adding aexmtion matrix to the Hessian approximation. Tvariant
models namely the Least Square (LS) and the Maximilalihood-Autoregressive Conditional Hetersocesitity
(ML-ARCH) were used to cross-match the Generalizedar Model (GLM) which is the primary model fdnet
study. The data used covers a period of 48 ye&85(2013). It was collected from the online databes the
Central Bank of Nigeria (CBN); National Accountslhives of National Bureau of Statistics, and humesources
data of Food and Agricultural Organization statisti From the findings, the study showed that IMdEommended
sustainability threshold is not growth augmenting Will act as a hindrance to economic growth igétia. The
debt sustainability threshold of 45% for Nigerianist growth supportive. Our estimate showed thaintaming
such threshold drives output to a negative growth(-09.5%) and (-27.9%), respectively. In all, tetudy
established that sustainability is definable witthie country’s growth objective in contrast withbtisustainability
analysis which is traditionally based on solvernythis contest, the study generated an alternaléfimition of debt
sustainability as that threshold which generatesirmam debt-output ratio and ensures a steady atedtenaximum
attainable growth in an economy, that is, threshblt ensures a zero growth deficit. It was reconded that
sustainability threshold of debt acquisition shoolat be defined in a vacuum. It should be sacrdsaiitb the
country’s sustainable economic growth objectiveatTii debt acquisition that is not only serviceabl# ensures a
maximum attainable growth.

Keywords: External Debt Sustainability Threshold, Growth Aenting, IMF, Nigeria, Optimization Approach.
Introduction

he IMF debt sustainability threshold is seen aseasure of a countries solvency, that is, a camubility

to ensure that accumulated debts are serviced wtithefaulting and if countries are able to susthair debt

servicing overtime (Akyuz 2007). It therefore ingdithat the economy is well-off and debt contractaubt
detrimental to growth. The country can thereforetaxt more loans. Different debt sustainabilityeghold for low
income countries, lower middle income countriesgldté income countries and high income countries been
specified by IMF. Developing countries who fall kiit the categories of low income, lower middle imeand
middle income countries have tried to maintain thieshold or even contract below this threshol@érsure that
they do not default in debt servicing. But in reicimes, it has been observed that these courdreeexperiencing
worse economic crisis; low growth rate, large numidfecitizens living in poverty, high unemploymerste, and
incessant strike action by labour as governmenb@ameet with some of their demands. A large nunabéhese
countries growth objectives are far from being actd.
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Nwankwo (2014) noted that in Nigeria and other di@vieg countries, fiscal deficits are mainly driven the need
for huge capital requirement, which are not usuallailable through current receipts, to financeticai

infrastructure projects necessary to drive andtipssthe country for growth and development. He tfenther to
state that the goal of fiscal deficits and by iroation, public debt in Nigeria is the pursuit opicaieconomic growth
towards improving the living standard of the popelaThis implies that the goal of public debt (Ewxt# debt
or/and Domestic debt) in Nigeria is to ensure ad@ent of its growth objectives and improve thénlivstandard
of its populace through infrastructure projectsveai this background, the question now is; has Nageitness or
achieve any tremendous growth rate, given thetfet in recent times, Nigeria has tried to maintilow debt
sustainability threshold that would ensure non-diéfa servicing its debt obligation, and help gimsi it for growth

and development?

Below is chart showing the relationship betweentC&istainability and Economic Growth in Nigeria.
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Figure 1: Nigeria’s Debt Sustainability ThreshofdldEconomic Growth Rate
Source: Author using data from CBN and, DMO

From figure 1 above, it can be observed that inetity years of foreign debt contraction (1963/1864981/1985)
debt sustainability threshold was very low, but trafghese years recorded a negative growth rate ag low as -
15.7% in 1967 and -13% in 1981, with debt sustalitalthreshold of 4.8% and 4.9% respectively. Witbbt relief
in 2006, one would have expected the growth ratéseosince the stock of debt left to service tekiced and debt
serving which is seen to retard growth or be detrital to growth has also reduce, rather low groratle was
recorded.

Since debt sustainability and economic growth arekmown to have a pattern of relationship givea Migerian
experience, it therefore implies that the IMF u$edebt sustainability as a measure of ensuring dedt is not
detrimental to growth is questionable. The questiow is, the IMF debt sustainability threshold Hemark of 40%
45% for low and low-middle income countries, regpety growth-supportive as in the case of Nigeria?

This study therefore tries to ascertain if the daisttainability threshold of 40% and 45% benchntke IMF for

Nigeria is growth augmenting. This will be done dyploying the Gauss-Newton Berndt, Hall, Hall, Haaa

optimization algorithm alongside Marquardt algamithin determining the critical levels of external bte
sustainability threshold that is consistent wittg&fia’'s growth objective. This will act as a stepre-defining

Nigeria’s debt sustainability threshold that wié bonsistent with growth objectives.
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Conceptual Issues of External Debt Sustainability

Sustainable debt is the level of debt which allawdebtor country to meet its current and futuret delovices
obligations in full, without recourse to furtherlbdeelief or rescheduling, avoiding accumulationaofears, while
allowing an acceptable level of economic growttwithout compromising growth. Akytiz (2007) definedernal
debt sustainability as the ability of a countrynteet the current and future external obligationbath private and
public sectors without running into arrears, reseuto debt-rescheduling and eventually a drastianbe-of-
payment adjustment. Debt is sustainable if govemingenerates an adequate level of primary surplsnwhe
actual debt ratio exceeds the target ratio (Aky@i2z72 Croce and Juan-Ramoén 2003; IMF 2003)

External Debt Sustainability in Nigeria

After the debt relief in 2006, Nigeria governmeitned at ensuring that the country does not relagsedebt
unsustainability. This initiative led to the commement of the conduct of annual National Debt Suakéity
Analysis (DSA), using the debt sustainability framoek developed by the IMF. The purpose of this eigeris to
assess or analyse the Nigeria's ability/capacityng®t its current and future debt obligation, itdiqy goals, and
service the ensuing debt without unduly large adjests, which could otherwise compromise growth and
development (DMO 2013, Nwankwo 2014). The governnaglopted the Fiscal Responsibility Act of 3%, tisat
accumulation of external debt at 3% debt sustalityabhreshold. Overtime, Nigeria has serviceddtbt without
defaulting, thereby making IMF to rank the courdsya low-middle income country, which implies ttie country
can borrow from external source above 40% debamaility threshold.

External debt sustainability analysis is generalbnducted in the context of medium-term scenaridsese
scenarios are numerical evaluations that take ataufithe expectations of the behavior of econowigables and
other factors to determine the conditions underctvitiebt and other indicators would stabilize asoaable levels,
the major risks to the economy and the need andesémr policy adjustment. There are various indicatfor
determining a sustainable level of external deliesE indicators measures the country’s ‘solvencythat they
consider the stock of debt at certain time in fefato the country’s ability to generate resourtesepay the
outstanding balance. They include; Debt/GDP rdliebt/Export ratio and Debt/Government ratio. Anotbet of
indicators focuses of the short term liquidity regments of the country with respect to its delvise obligation.
Below is a table showing the various indicators.

Table 1: External Debt Indicators

Medium-Term Indicator Sustainability Short-Term Indicators Sustainability
‘Solvency’ Threshold (%) (Liquidity) Threshold(%)
Debt to GDP ratio 40 and 45 Foreign Debt Servicexport ratio 20
Foreign Debt to Exports ratip 150 Government Debwige to 20

Current Fiscal Revenue ratio

Government Debt to Current 250
Fiscal Revenue ratio

Source: Debt Management Office, 2013 and 2014

From table 1, the indicator, debt-GDP ratio of 43%he debt sustainability threshold recommendedMiy for
Nigeria. This is one of the main indicators usedassessing how solvent (solvency) the countrydstaeir ability
to service their debt without default. 150% susthility was recommended for foreign debt to expatio while
250% recommendation was made for Government Défistdal revenue ratio.

Theoretical framework

This study adopted the classical theory of optitdra which centered on the traditional calculus rapph
involving the minima and maxima. The application tdditional calculus to optimization problem anchon
weiestrass’s theorem, which states that every fomathich is continuous within a closed range Rrafiables (x,

X2y wenns Xn) possesses a largest and smallest value witleirdomain of the function (Ekanem and lyoha, 2000).
The calculus approach however, is restricted tatfans that are continuous and differentiable. ©héhe great
advantage of the calculus approach is that it alag/to obtain not only the optimal condition inme of minimum

or maximum of the mathematical function, but alse value of the independent variables that caweséutiction to

be optimized (Ekanem and lyoha, 2000)
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One of the principal applications of derivativesristhe determination of relative extrema in a fime. For the
purpose of this study, constrained exterma was gsem® an optimization problem becomes useful winetget
constraint is introduced to accompany the objecfivection to be maximized. Lancaster (1969) notkdt t
‘optimizations subject to constraints has been idened by many as defining the essential naturecohomics’.
The constraint establishes a relationship amongitidecision variables. It is designed to invoke dertemiting

factors inherent in the optimization problem. Givefunction of one variable y £(X) , the first order condition for
the existence of an extremum is th#it"(X) = 0. The second order condition is th#t"(X) < O to establish
sufficient condition for a maximum of "(X) > 0 for a minimum.

Methodological Framework

In order to ascertain if the debt sustainabilityetihold is growth augmenting, the study used a ratiadhill-
climbing technique of external debt. The hill-climp technique is particularly useful when modelsyniee
estimated using second derivative method — of wihingh debt sustainability threshold evaluation rezgii The
critical levels of external debt here mean an arhofiexternal debt accumulation that potentiallgcbmes either a
hindrance or economic growth-augmenting.

Conceptually, the definition of debt sustainabilttyeshold in the current study is predicated oretiver debt
acquisition is growth-augmenting or binding-conistraThus, a debt sustainability threshold in thentext will
occur at that point where debt acquisition stoméperowth-augmenting. This differs significantlypfn the use of
DSA (debt sustainability analysis) by the Interaatil Monetary Fund (IMF) which merely uses debt-Giato as
measure of countries’ solvency or the ability af #tonomy to repay every one unit of debt obligetie of which
the central focus is a guide against default ieetipely of whether the obligation supports growtmot.

In essence, our approach is not only interestedistainable debt (solvency) or impact analysis {hbwt also, and
more importantly too, interested in sustainableeffgyment — debt for sustainable growth, a toolufiederstanding
debt-motivated economic crises.

The model
Let (g) be growth rate of real gross domestic product REDdx) is external debt stock-GDP ratio; whif s a

constant. To model the growth-augmenting; growtidlsig constraint; and growth-stabilizing impetusNiferia’s
external debt stock, we evaluate the critical ledfeNigeria’s external debt by estimating the qasidrfunction in

case (1) below. Wheret(, and f3,) are coefficients. The general form of the modajiven as:
fldx) = Bydx* + apdx + A, (1)
From case (1), the critical value of debt acquisitior Nigeria (dx) occurs at the point where:

dx = f(——= )
28,

The primary objective of estimating equation (2jdsdetermine if Nigeria’s external debt obligatibas a critical
point and at what point it occurs. That is, to bbsh if the country’s debt obligation has a minimer a maximum
level since either of this outcomes has varyinglicagions for the economy. For example, if exterthabt stock has
a maximum, it means that growth in debt stock wilhtinue to augment growth up to a point whereeitdmes a
constraint, while the minimum level will mean thigbt at the early stage it retards growth up topthiat where it
infinitely augments growth. Case (2) thereforerisraportant element of this study because it jiestibur argument
that non-guided acquisition of debt is as detriraktd the economy as non-acquisition of debt —aagertion that
debt is a necessary evil in every economy, butsieebte optimized.
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Growth-maximising external debt

For external debt to maximise economic growth,ribeessary condition for the external debt functiomase (1)
requires that the linear growth-augmenting extedwdit elasticity/parametef55) be less than zero as in case (3)
below.

if B, < 0,then the maximum limit of (external debt) dx = f(—-—2) ()

-
=

If the coefficient of the non-linear external delgquisition ]S'D) is negative, then external debt accumulationehas
maximum within which it is growth-augmenting. Econetrically, this is obtained by taking the marginhange in
growth rate of domestic outpui{ resulting from one unit change in the accumulatibexternal debt stockd(x)

as shown in case (4). The condition for growth-aeigtimg external debt accumulation is that a unit
increase/decrease in external debt brings a piiopate increase/decrease in domestic output, WweHimit being
the point where the diminishing return to debt acualation sets in, ceteris paribus.

dg
Aidxn2) =0 (4)
Debt as growth-binding constraint

For external debt to retard economic growth, thecfion in case (1) requires that the external debt
elasticity/parametera(y) be less than zero as in case (5).

ifa, < 0,then the minimum limit of external debt (dx) is = f(——%) (5)

Again, the condition for debt-growth-binding corméit is that a unit increase/decrease in extereht trings a
proportionate decrease/increase in domestic outyith, the limit factors being the point where thienthishing
return to debt accumulation sets in, ceteris pardmishown in case (6).

To
28,

8
E“:riiz]' =0 (6)

Debt at Optimal Level

Optimal level of debt is both the necessary arfficgent (second-order condition) condition for deb either be
augmenting or constraining economic growth. At thainht the marginal return on debt to the domesticnomy is
zero. The economy maintains a stable equilibriuchsihat any addition or subtraction to debt staskves the
economy worse-off. Addition to external debt acclatian leads to negative growth and in the extréeaels to
debt-induced economic repression; equivalently ralyiction in debt will lead to economic growth-biakking —
positive growth. This is estimated as the secomi@&oderivative of the function in case (1) as shawecase (7).

g _
8(dx?) ()

where @2] is the second-order partial derivative of realregnic growth ff) with respect to (w.r.t) external debt
stock @x %), while (@) is the partial derivative of external debt stodk])

To determine the optimal debt (dx) level of Nig&riexternal debt that is consistent with the coyistobjective, we
evaluated the second-orded<() approximation of the quadratic function in caselY8This ensures that the
parameters are stable over time as to deliver eawad stable equilibrium condition in economicwgtto.

d(Ing, 2) = [a;(dln(dx)) + ﬁ1(ain[dx2jj] + A+ (8)
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To determine the growth level that is optimal amehsistent with steady growth, the equation in d@s8) was
evaluated at the point where:

8% (g —
aldx)

(8.1)

Estimation technique

The estimation used two variant of optimization caidhms namely Gauss-Newton/BHHH, and Marquardt
algorithms, respectively. The Gauss, Berndt, HEI§ll and Hausman commonly referred to as the Gauss-
Newton/BHHH is specifically designed for maximurkdiihood problems, while Marquardt algorithm moelfithe
Gauss-Newton algorithm by adding a correction mawr ridge factor) to the Hessian approximatioheTidge
correction handles numerical problems when therquteduct is near singular and may improve the eogence
rate.

These were estimated using the Generalized LineateM(GLM) in E-views 8.1 platform. The generalrfoof the
model is shown in equation (8.2). In addition, wess-matched the GLM with Least square and ML-ARCH
estimators to see if we can trace any significéfeér@nce between them and our benchmark estinj&toM).

dIn(g) = [ao (aln(dx)) + 4, (a In( d%)ﬂ + Ao+ (8.2)
The Data

The data used covers a period of 48 years (1968)20lwas collected from the online database ef @entral
Bank of Nigeria (CBN); National Accounts archiveatiddnal Bureau of Statistics, 1965-2000; and hunesources
data of Food and Agricultural Organization statisti

Presentation of Research findings

Table 2: Summary of growth-augmenting and growth-constraint of external debt accumulation

Eq Name: EQO1 EQO02 EQO03
Method: GLM LS ML-ARCH
Dep. Var: A(LOG(G)) A(LOG(G)) A(LOG(G))
C 0.049703 0.049703 0.080151
(0.0456) (0.0456) (0.0335)*
[1.0910] [1.0910] [2.3904]*
A(LOG(DX)) 0.869555 0.869555 1.428495
(0.3292)** (0.3292)* (0.1871)*
[2.6415]** [2.6415]* [7.6348]**
A(LOG(DX)"2) -0.029987 -0.029987 -0.050772
(0.0136)* (0.0136)* (0.0073)**
[-2.2079]* [-2.2079]* [-6.9373]**
R-squared: NA 0.1482 0.0463
F-statistic: NA 4.2632 NA

Discussion of findings

The objective is evaluated and analysed from tabkeor proper conceptualisation of growth-augmenthreshold,
we evaluated equations (2) and (4) and obtain thémmam or maximum value of external debt required f
sustainable growth by substituting the parametétsear and non-linear debt, respectively froml¢éab. Growth-
augmenting external debt threshold is evaluated as:
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a8, 0.87 _
_ = _ = . 10
(28,) (2#(—0.030) 14.5 (10)

The attainable growth associated with the 14.5%re=l debt composition of the country is obtaingdbstituting
the value in case 10 into case 1 as shown below.

f(14.5) = —0.03.(14.5)? + 0.87.(14.5) + 0 = 6.3% (11)

Combining the result in table 4.0.1 with the estedagrowth-augmenting threshold in case (10) shibvat at the
early stage of debt acquisition, its contributian dutput growth is rising, but at a decreasing,ratnce the
alternating signs between the linear (positive) mmd-linear (negative) debt coefficients. Thatis time progresses
a negative non-linear impact of debt stock on ghoistexperienced showing that there is a poor egtin of loan
such that the earlier benefit derived is gradualigded. This is consistent with the findings by #dy& Ayadi
2008) that after the initial condition that ledltmn acquisition the subsequent indiscriminate dwimgs and its
cumulative impact takes effect when debt stockiBgantly depressed output growth.

Furthermore, case (11) shows that the maximumnaibée growth rate when external debt compositiorthef
economy approaches a maximum limit of 14.5% is 6.B&yond this point the aforementioned depressegudu
growth rate is set in motion by any addition oruetibn in external debt.

Debt becomes a binding constraint when debt adoprighushes growth to exceed its optimal level bew growth
backtracking shown in cases (13) and (14). Caspsli®ws that an increase in debt-GDP ratio beybedoptimal
(29.0%) pushes the economy to a minimum negatioetr of about -0.4%, amounting to debt-growth cgita.

£(29.5) = —0.03.(29.5)% + 0.87.(29.5) + 0 = —0.4 (13)
£(13.0) = —0.03.(13.0)2 + 0.87.(13.0) + 0 = 6.2 (14)

The implication of the foregoing is that externabt accumulation has maximum limit that is consisteith
Nigeria’s economic growth which is estimated toibethe neighborhood of about 14.5% of the gross ekiim
output. It is also worthy of note that the estieteimnaximum threshold converges around 14% to 158$pective
of the chosen estimation techniques as shown la fab

The conclusion reached under growth-augmenting gmoavth-constraint debt accumulation is nonethelass
preliminary conclusion. Therefore there is needdmecond order or sufficient condition to be ableshow that
debt has reached its maximum limit as to have etelébus effect on growth. This is shown in cags).(1

f(29) = —0.03.(29)*+0.87.(29)+0=10 (15)

At the optimal level as shown in case (15), theapuater/coefficient of the non-linear debt acquasitstatistically
(see table 2) equals zero. To evaluate this attiemsa(8) and (8.1) reveals that when the growtke of external
debt stock approaches 29% the economy reachegumuth rate.

Evaluation of Nigeria’s debt sustainability

Two important questions are addressed under tlisssation: the sustainability of Nigeria’s currelgbt and the
IMF benchmarked debt sustainability threshold fage¥ia and other low and lower-middle income coiestr

The current Nigeria’'s external debt position whithnds at about 3% of the total GDP has an atti@mabl growth
rate of 2.3% which that it is growth-augmenting bedving a growth deficit of (-4.0%) — the gap beémn the
actualized and the optimal growth rate (see Tahléd@wever the country is under borrowing, thattie current
external debt position is not Pareto optimal gitleat a gradual increase in the country’s exteroaldwing space is
capable of generating higher output growth.



88 Kidochukwu / OIDA International Journal of Sustble Development 08:11 (2015)

On the other hand, the IMF recommended debt swudidity threshold of about 40% and 45% for Nigeaia other
low and low-middlé income countries, respectively, are not growthpsuiive. Our estimate shows that maintaining
such threshold drives output to a negative groihl®.5%) and (-27.9%), respectively (See table 3)

Table 3: Critical levels of external debt (Sustdility Threshold) and the Maximum attainable outgrawth rate

Attainable Attainable Attainable
External Real External Real External Real
(éegg economic Gg;vgth (ée[l)ag economic Gg;\’\r;th gegg economic G;]%\gth
ratio % growth ratio % growth ratio % growth
rate rate rate
05 0.4 5.9 305 1.4 7.7
1.0 0.8 -5.5 16.0 6.2 -0.1 31.0 -1.9 -8.2
1.5 1.2 -5.1 16.5 6.2 -0.1 31.5 2.4 -8.7
17.0 6.1 -0.2 32.0 -2.9 -9.2
17.5 6.0 -0.3 325 -3.4 -9.7
18.0 5.9 -0.4 33.0 -4.0 -10.3
18.5 5.8 -0.5 33.5 -4.5 -10.8
19.0 5.7 -0.6 34.0 5.1 -11.4
19.5 5.6 -0.7 34.5 -5.7 -12.0
20.0 5.4 -0.9 35.0 -6.3 -12.6
20.5 5.2 -1.1 35.5 -6.9 -13.2
21.0 5.0 -1.3 36.0 -7.6 -13.9
21.5 4.8 -1.5 36.5 -8.2 -14.5
22.0 4.6 -1.7 37.0 -8.9 -15.p
225 4.4 -1.9 37.5 -9.6 -15.9
23.0 4.1 -2.2 38.0 -10.3 -16.6
23.5 3.9 -2.4 38.5 -11.0 -17.3
24.0 3.6 -2.7 39.0 -11.7 -18.0
. . 24.5 3.3 -3.0 39.5 -12.4 -18.7
10.0 5.7 -0.6 25.0 3.0 -3.3| 40.0 -13.2 -19.5
10.5 5.8 -0.5 25.5 2.7 -3.6 40.5 -14.0 -20J3
11.0 5.9 -0.4 26.0 2.3 -4.0 41.0 -14.8 -2141
11.5 6.0 -0.3 26.5 2.0 -4.3 41.5 -15.6 -21/9
12.0 6.1 -0.2 27.0 1.6 -4.7 42.0 -16.4 =227
12.5 6.2 -0.1 27.5 1.2 -5.1 42.5 -17.2 -23/5
13.0 6.2 -0.1 28.0 0.8 -5.5 43.0 -18.1 -244
28.5 0.4 -5.9 435 -18.9 -25.2
29.0 0.0 -6.3 44.0 -19.8 -26.1
29.5 -0.4 -6.7 445 -20.7 -27.(
30.0 -0.9 -7.2 45.0 -21.6 -27.9

/*/ shows the critical levels of external debt tiggherates steady state growth rate of 6.3%

! Nigeria formally exited the low income to low-middstatus in 2013. The implication of that is ttret country now have a larger borrowing

space or debt sustainability threshold of about #@¥h 45% for the low income countries.
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Source: Author based on regression estimates

Debt Sustainability Threshold and Attainable Real Growth Rate.
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Figure 2: Real output growth rate and external tdelstainability threshold
Source: Author’s simulation based on the economestimation of Nigeria's optimal and critical debt

4.4 Re-defining Nigeria’s debt sustainability threbold

The Nigeria's borrowing space is strictly definemhtestically and internationally by the fiscal resgibility act of
2007 and the International Monetary Fund debt smebdity threshold of 45% for low-middle income wries,
respectively. The threshold for under the fiscapmnsibility act is 3%, while the IMF thresholdi5%.

Table 2 and figure 1 showed that the IMF debt swatde threshold of 45% for Nigeria has an attaieakeal
growth rate of -26.1%, therefore not growth augnmgnbut acts as a binding constraint to growth, ahith also
leaves the economy with a growth gap of (-27.9%).

Given this technical flaws, we re-defined a susthility threshold in relation to sustainable deystent. Thus,
debt sustainability threshold is the maximum daltpat ratio that ensures a steady state and maxiattaimable
growth in an economy which also ensures a zero tyraleficit. In the case of Nigeria, the sustaingbiihreshold
occurs at the 14.5% which corresponds with thedsgland optimal growth rate of 6.3%. Summarily stanable
debt is achieved when the growth deficit (the dédfece between highest attainable growth rate ahdalagrowth
rate) in an economy is zero.

Summary and Conclusion

Generally, the study examines the country’s borngwépace under the International Monetary Fund §liébt
sustainability threshold of 45% for Nigeria andetlow-middle income countries. To achieve theestatbjectives,
two variant of optimization algorithms namely TheauSs, Berndt, Hall, Hall and Hausman, and Marquardt
algorithms, respectively were used as estimatdrs. Gauss, Berndt, Hall, Hall and Hausman commaefsrred to

as the Gauss-Newton/BHHH is specifically desigradhiaximum likelihood problems, while Marquardt @ighm
modifies the Gauss-Newton algorithm by adding aemtion matrix to the Hessian approximation. Tvaviant
models namely the Least Square (LS) and the Maxirilkglihood-Autoregressive Conditional Hetersocesidity
(ML-ARCH) were used to cross-match the Generalizedar Model (GLM) which is the primary model fdnet
study.
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From the findings, the study showed that the IMEbremended debt sustainability threshold of aboét 40d 45%
for Nigeria is not growth supportive. Our estimateowed that maintaining such threshold drives dutpua
negative growth of (-19.5%) and (-27.9%), respetyiv

In all, the study established that sustainabikiydefinable within the country’s growth objective ¢ontrast with
debt sustainability analysis which is traditionaltased on solvency. In this contest, the study rg¢ed an
alternative definition of debt sustainability asttthreshold which generates maximum debt-outpig aad ensures
a steady state and maximum attainable growth iecanomy, that is, threshold that ensures a zenotgrdeficit.

Therefore the IMF sustainability threshold of 458ba binding constraint to economic growth as wsllinan-
optimal.

Recommendation

Based on the research findings above, the studyme®nds that
1. Sustainability threshold of debt acquisition shootd be defined in a vacuum. It should be sacrdsaitle
the country’s sustainable economic growth objectMeat is debt acquisition that is not only sersizie,
but ensures a maximum attainable growth.

2. Countries should ensure that borrowed funds arelystove in other to service their debts without
defaulting and achieve their growth objectives.
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