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Abstract

In this study, the relationship between investment and Real Gross Domestic
Product (LRGDP) in Nigeria is investigated using Auto-regressive distributed
Lag (ARDL) and associated statistical methodologies in order to fit a model
capturing the dynamics in investment and economic growth over the time.
Annual data was collected from Nigeria Bureau of Statistics Central Bank of
Nigeria and other statistical agency in Nigeria for the period 1981 -2022. The
study revealed a statistically strong and positive relationship between LRGDP
and its lag 2, a negative but insignificant relationship between LRGDP and
LGFCF at 5% level in the short run. However, there exist a significant positive
relationship between current Real Gross Domestic Product (LRGDP) and
LGFCEF in the long run. This finding gives credence to the expectation that
economic growth is influenced by gross capital investment as demonstrated
in this study. These findings will enable policymakers, economists, and
stakeholders involved in economic planning to tune policies that will create
enabling environment for investment to have positive impact on the economy
in both short run and long run.

Keywords: Economic Growth, Investment, Auto Regressive
Distributed Lag, long run, Short run

Background of The Study
Gross Domestic Product (GDP) is an indicator of a country’s economic
growth reflecting the total value of all goods and services produced
within a specified period. It captures the total value of all goods and
services produced within its borders over a specified period.

Investment, on the other hand, represents the expenditure on capital
goods and physical assets aimed at enhancing production capacity
and generating future economic returns. The interplay between GDP
and investment is crucial, as investment contributes to economic growth
(Belloumi and Alshehry, 2018).

Gross fixed capital formation (GFCF), as a component of the
expenditure on gross domestic product (GDP) is a macroeconomic
concept which measures the value of acquisitions of new or existing
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fixed assets by the business sector, governments
and less disposals of fixed assets (Kanu and
Nwaimo (2015). According to Ajose and
Oyedokun (2018), GFCF can be classified as gross
private domestic investment and gross public
domestic investment. The gross public
investment includes investment by government and/
or public enterprises. Gross domestic investment
is equivalent to gross fixed capital formation plus
net changes in the level of inventories

There are several issues hindering economic
growth in Nigeria beginning from social issues such
as urban population, rural stagnation, inequality
(Tolu and Abe, 2017); economic decline
(Onyekwere, 2016); insecurity (Musa, 2021) that
have undermined the levels of investment, created
infrastructural deficits, and limited diversification
of the economy that have contributed to
unemployment and low per capita income and
unemployment.

Over the years, Nigeria has experienced
fluctuations in investment levels that are influenced
by various factors such as government policies,
political stability, infrastructure development,
security issues and global economic conditions that
have caused the government to implemented
several initiatives in order to attract both domestic
and foreign investment. For instance, Nigeria’s
GFCF was N18.2 billion in 1981 and from 1982 to
1987 it declined until 1988 when it assumed an
increasing trend. The GCFC was N40.1bn in 1990,
N141.9bnin 1995,N331.1bn in 2000, N804.4billion
in 2005 and N1546.5 billion in 2006. It came up to
N2053 billion in 2008, N4207.4 billion in 2011 (CBN,
2011) and N45,338.4b (www.indexmundi.com).in
2020. Although Nigeria’s GFCF appears to be
increasing over time, it is necessary to determine
its impact on the economic growth. This happens
when RGDP and GFCF are correctly measured
and the relationship between them is evaluated in
order to provide indicator to provide guide to policy
implementation for sustainable economic
development.

Thus, the relationship between GDP and
investment is understood, corresponding policies
and strategies for promoting economic growth and
sustainable development in Nigeria could be
achieved. This study is set to investigate the
relationship between real gross domestic product
(RGDP) and GFCF as proxy to investment, using
the autoregressive distributed lag model in order
to determine the long run relationship between
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investment on Nigeria’s economic growth, and also
establish short run dynamics existing between the
variables.

Literature Review

Savings is largely dependent on income generated
in a country and to some extent, the will-power of
the political leaders to invest for development
purposes. Jhingan (2009) noted that less developed
countries (LDC’s) consume more than half of their
produce as a result of industrial backwardness
which makes it difficult for such country to save
thereby lowering her capital formulation.

For growth and development in any economy,
savings, interest rate, population growth, and
foreign direct investment are key determinants.
Capital formation encompasses investments in
physical infrastructure, such as factories,
machinery, and transportation networks, as well
as investments in human capital through education,
skills training, and healthcare. These investments
contribute to the accumulation of productive
capacity, technological advancements, and
improved productivity, ultimately driving economic
growth thereby, stimulating employment,
enhancement of competitiveness of industries and
to promote diversification of the economy. Savings
arises when a portion of income is set in order to
invest for future productivity (Todaro and Smith,
2006) hence, savings increases as a result of
income per capital (Bakare, 2011a) while low level
of savings arises as a result of low capital stock.
Similarly, Harrod-Domar theory suggests thatif a
developing country wants to achieve economic
growth, the government in that country need to
encourage savings as it leads to investment which
eventually leads to capital formation (Domar,
1946).

Another school of thoughts is the Financial
Intermediation Theory which supposes that
mobilization of fund from surplus area to the area
of deficit for the purpose of investment. (Abina
and Lemea, 2019). By financial intermediation,
savings are pulled together by depository
institutions and lent out for productive use.
Schumpeter (1911) stated that financial
intermediaries render services like savings
mobilization, project evaluation, risk management
and transaction facilitation for economic
development while Schumpeter (1912) and Shaw
(1973) emphasized as the banking system help in
the allocation of savings and reduction in
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transactional cost which eventually improves
productivity, technical change and the rate of
economic growth

Empirical Review

In order to ascertain the relationship between
capital formation and economic development,
Jhingan (2006) asserted that capital formation could
not only lead to investment in capital equipment
which leads to increase in production but also, leads
to employment opportunities. Furthermore, capital
formation leads to technical progress which helps
achieve economies of large-scale production,
increased specialization provision of machines-
tools and equipment required by the labour force
for effective productivity.

Bakare (2011b) used the econometric method
of cointegration to ascertain the relationship
between capital formation and economic growth.
His study showed that capital formation has a direct
relationship with economic growth of Nigeria.
Similarly, Alfa and Garba (2012) see Investment
as the most important part of an open and effective
economic system which serves as a major factor
that facilitates economic growth and asserted that
there is a significant long run positive relationship
between domestic investment and economic
growth in Nigeria.

Gbenga and Adeleke (2013) examined the
causal relationship between savings, gross capital
formation and economic growth between the
period 1975-2008. Using the VAR causality test
among statistical tests, the results showed a strong
linkage between Capital formation and growth and
gross domestic product and gross fixed capital
formation all exhibit bi-directional causality.

Kanu and Ozurumba (2014) examined the
impact of capital formation on the economic growth
of Nigeria using multiple regressions technique.
They showed that in the short run, gross fixed
capital formation had no significant impact on
economic growth while in the long run; the VAR
model estimate indicates that gross fixed capital
formation, total exports and the Lagged values of
GDP had positive long run relationships with
economic growth in Nigeria.

Egbetunde and Fadeyibi (2015) in their study
on the relationship between investment and
economic growth in Nigeria used the data for the
period 1981-2012 and Vector Error Correction
Model (VECM) for modeling which showed that
investment is cointegrated with economic growth

in the country indicating that there is a long run
relationship between investment and economic
growth in Nigeria.

In Onyinye (2017), the relationship between
capital formation and economic growth in Nigeria
for the period 1984-2015 was investigated. The
study discovered that causality flows both ways,
that is a bi-directional causality flows from gross
fixed capital formation to gross domestic product
(GDP).

However, Ajose and Oyedokun (2018)
examined the impact of capital formation on
Nigeria economic growth for the period of 1980-
2016. The Granger causality test was used to
analyze the data with result showing that the causal
relationship flowed in one way; from real gross
domestic product to gross fixed capital formation
and also, a negative non-significant relationship
between economic growth and capital formation
in Nigeria.

Onwioduokit ez al. (2019) studied the impact
of capital formation on economic growth in
Nigeria. The study employed the ARDL regression
techniques for the period 1981 -2017. The results
revealed that gross fixed capital formation used
as a proxy for capital formation was positive in
both the long-run and short-run model but had no
significant impact, while Abina and Mogbeyiteren
(2021) on their study on the impact of capital
formulation on economic growth in Nigeria showed
that gross fixed capital formation has a negative
and significant relationship with gross domestic
product.

Methods

The data used for this study were obtained from
the National Bureau of Statistics Statistical Bulletin
2022 and the Central Bank of Nigeria Statistical
Bulletin 2022. The main variable of interest are
GDP and Investment. GDP represents the
aggregate output of an economy while investment
captures the expenditure on capital goods and
physical assets and other related variables.

Stationary Test (Augmented Dicker Fuller)
(ADF)

If the time series are non-stationary, there are
several tests in literature that can be used to
determine whether a series contain unit root or
not. Here, the Augmented Dickey Fuller (ADF)
test is used on the data set.

The ADF unit root test’s model is given as
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Aye1 =+ 8y 1 + X Bibyeg +ue (1)
Where 6§ = a — 1, a = coefficient of y,_1, Ay, _4

= First difference of y;.

The hypothesis of ADF is Hy: 6 = 0
(The series is non-stationary) vs. H;: 6 < 0
(The series is stationary).

If the null hypothesis is not rejected, the
series is non-stationary otherwise the series
is stationary.

Auto-Regressive Distributed Lag (ARDL)
Model

The general form of an autoregressive
distributed lag model is given as

L)y, =ap + 0(L)x; + & (2

Where o(L) is the order of polynomial of order p

such that must satisfy the unit roots condition.
Thus, for stability, the roots must lie outside the

. gi{L). .
unit circle. @ is a polynomial of order q.

The Autoregressive Distributed Lag (p,q) is
represented as

Ve =@+ @Y1t OV +0ox;+01x:_1+...

TOq Xt _gTU;

—— XtV 3)

o .
Where  and v, are respectively, the constant and
error term which is the ratio of two finite lag

polynomial, e is the dependent variable (GDP),

(GDP,)

Ye-1.cthe Lag 1 of the dependent variable - ,

*is the independent variables (GFCF), YeLis the

lag 1 of the independent variable (GFCF— ), pis

the optimal lag order associated with the dependent
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variable in years , 9 optimal Lag order associated

with the independent variable in years and ¢

autoregressive coefficient; and are stationary
variables while is the white noise satisfying the
assumption thus .

Co-integration Test (ARDL Bounds Test)
There is co-integration between two or more
variables if there exist a form of equilibrium
relationship spanning the long-run. The Bounds
test is guided by the assumption of stationary
variables at level (ie, 1(0)) and the hypothesis for
the bounds testis vs. implying that the coefficient
of the long-run equation are all equal to zero. If H
is not rejected, then the short-run model is specified
otherwise, the standard ARDL model is specified,
that is, if there is no co-integration, the ARDL
models is specified and is given as

14

ALn(GDP) = ag + z a;ALnGDP;_; +
i=1

Yo azALNGFCF,_; + u, 4)

Ifthere is co-integration, the error correction model
(ECM) representation is specified as;

14

ALn(GDP) = ag + Z a;;ALnGDP;_; +
i=1

N0 a2ALNGFCF,_; + AECT,_1 + u; (5)

Where 4 speed of adjustment parameter with a

negative sign showing convergence in the long run
else the model is explosive. According to
Rajarathinam (2021), while the short run is
captured by the individual coefficients on the

lagged term, the error correction term,

contains information on long run relationship and
that, while the significant lagged explanatory
variables identifies short run causality, negative and
significant ECT signifies long run causality. Here,
the long-run causal effect is captured by the
significant value of A, in the ECM and if A is
significant then it shows that there is long-run
causality among the variables.
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The ECM term is represented by
p
ECTt—l = Ln(GDP) — o1 — Z aliLnGDPt_i -

i=1
Y1, ayALnGFCF,_4 (6)

This model can be consistently estimated using
OLS provided that all the predictors are stationary.

Optimal Lag Length Determination

For annual data, one or two lags usually suffice
for the determination of optimal lag length (Jeffrey,
2012) taking cognizance of the fact that the model
must not suffer from non-normality, autocorrelation,
and heteroscedasticity. However, optimal lag can
best be determined using proper model order
selection criteria such as the Akaike Information
Criterion (AIC), Schwartz Bayesian Criterion
(SBC) or Hannan-Quinn criterion (HQC).

AIC: Akaike’s Information Criterion (AIC)
adjusts the -2 Restricted Log Likelihood by twice
the number of parameters in the model. This is
give as:

AIC = —2L + 2N, .

$SQ'  2NIn(2
Where L = —Nin(c?,) _S5Q _ 2Nin@m)

202, 2 7

This provides a measure for selecting and
comparing models based on the -2 log likelihood.
BIC: The Bayesian information criterion (BIC) is
a measure for selecting and comparing models
based on the -2 log likelihood. Smaller values
indicate better models. The BIC also penalizes
over-parametrized models, but more strictly than
the AIC because the BIC accounts for the size of
the dataset as well as the size of the model.

BIC = —2L + In (NN,

Where N = Total number of observations, L=

5

-2 log likelihood, r:T-'I=V21riance of residuals,
Np=
(N,=p+q+d+P+Q+D+m)

Number of parameters

and SSQ

= residuals sum of squares.

HQC: The Hannan-Quinn information criteria
(HQC) also measures the goodness of fit of a

statistical model. It is given as
HQC = —2L + 2N, log(logN)/N

The smaller values of these indicators, the better
is the models.

Model Diagnostic

In order to determine the goodness of fit of the
model, the Ljung-Box test is used. This diagnostic
test identified a good model whose residual is within
acceptable limits with all p-values less that 5% level
of significance.

Ljung—Box Test for Residuals

The Lijung—Box test is a type of statistical test of
whether any of a group of autocorrelations of a
time series are different from zero. Instead of
testing randomness at each distinct lag, it tests the
“overall” randomness based on a number of lags,
and is therefore a portmanteau test. The hypothesis
for Ljung-Box test is defined as: H: The data are
independently distributed (i.e. the correlations in
the population from which the sample is taken are
0 versus H, The data are not independently
distributed as they exhibit serial correlation. The
test statistic according to Ljung and Box (1978) is:

Q=n(n+2)Xr_, f’f (8)

"

o

p

n. . -
where  is the sample size, "~ is the sample

autocorrelation at lag &, and % is the number of
lags being tested. Under H_ the statistic Q

asymptotically follows a A(n ! For significance level

4, the critical region for rejection of the hypothesis

B i .
of randomness is 1=ak where “17%" is the

(1- ﬂ-)—quantile of the chi-squared distribution with

h degrees of freedom.

Post Estimation Tests

Autocorrelation test

One of the assumptions of the classical model is
that the disturbance term relating to any observation
is not influenced by the disturbance term relating
to any other observation; however, if there is such
dependence, there exist autocorrelation,
Symbolically it is denoted as (&,&) # 0 i # j .
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The Breush-Godfrey test is used to check for the

presence of autocorrelation in our disturbance term
in this study.

Heteroscedasticity test
This assumption of the classical linear regression
model requires that the variance of each

. £; ..
disturbance term °, conditional on the chosen

values of the explanatory variables is a constant

>

o= . .
number equal to ~ , This assumption is known as

homoscedasticity or equal variance. Symbolically,

E(u?) = 0% i = 1,2,...,n.. The Breusch-Pagan-
Godfrey test to check for heteroscedasticity is
used in this study to test the null hypothesis of
homoscedasticity against the alternative hypothesis
of heteroskedasticity in the error term.

Jarque—Bera test for normality

The Jarque—Bera test is a goodness-of-fit test of
whether sample data have the Skewness and
kurtosis matching a normal distribution. Ifit is far
from zero, it signals the data do not have a normal

distribution. The test statistic JB is defined as:
_n(c2 1 /232
]B—6(S +2(K 3)) 9)

where n i1s the number of observations; S is the
sample skewness, K is the sample kurtosis. The
JB statistic asymptotically has a chi-squared
distribution with two degrees of freedom.

Parameter Stability Test (CUSUM Graph)

The check for the stability of the estimated
parameters from the auto-regression model in the
study is an important post-estimation check.
Cumulative Sum (CUSUM) test determines if the
coefficients of the regression are respectively
changing systematically or changing suddenly. The

.. Hg: )
Hypothesis is ~ " Parameters are stable against

H,:
1" parameters are not stable.

Forecast Evaluation
The evaluation of forecast from Time series model
of'this nature can be performed using the following

http:/inapas.org.ng

error evaluation techniques for the out samples
forecast.

Root Mean Square Error: This is given as

1 ~
MSE = [- XiH (¥ - ¥)?]*° (10)
Mean Absolute Error: This is given as
1 —
MAE =-%11 |7 - ¥ (11)

Mean Absolute Percentage Error: This is

given as
f

MAPE = 100* = ¢ 1h 701 (12)

These estimates are expected to be small or tend
to zero for a model that will provide a good fit.

Other criteria include the Theil inequality
coefficient given as

T = —MAE (13)

-2 2
ZYl /n* Zyl /n

Where 0< TI < 1,as TI — 0 it implies a perfect fit.

The Bias Proportion shows how far the mean of
the forecast is from the mean of the actual series.
Generally, if the forecast is good, the bias proportion
(BP) should be small.

Results

Graphical Representation

The graph represents the time plot of the trend of
the individual variable with time. There is indication
of gradual increase over the time and a sudden
sharp increase from 2018 thereabout.
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Figure 1. Graphical Representations of (1981 - 2022)
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Stationary Test (Augmented Dickey Fuller

Test) ADF Test significance is shown in Table 2. Both LRGDP
The results of the unit root test using the Augmented ~ and LGFCF were not stationary at level but
Dickey Fuller (ADF) procedure at 5% level of  stationary after first differencing at 5% levels.

Table 1. Augmented Dickey-Fuller (ADF) Unit Root Test

At Level At First Difference
Variable ADF Critical Prob. Remark  Variable ADF Critical Prob. Remark
Statistic Value Statistic Value
(5%) (5%)
LRGDP -0.6806 -1.519  0.8373 N LGDP -2.8906 -1.526 0.0057 S
LGFCF -1.2223 -1.525  0.6524 N LGFCF -4.1973 -1.526 0.0026 S

N: (Non-stationary) S: (Stationary) ; Source:
Author’ s computation (2023)

Determination of Optimal Lag Length

In this study, the ARDL(3,7) is specified, as it has
the minimum AIC, BIC and HQ value of -5.8410,
-5.4570 and -5.4556 respectively as shown in
Figure 2 and also in Table 2.
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Figure 2: Akaike information Criteria for Lag Selection.
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Table 2: Determination of ARDL Lag Length
Model LogL AlC* BIC HQ Adj. R-sq Specification
1 110.718702 -5.641069 -5.107806 -5.456987 0.996580 ARDL(3,7)
2 108.578642 -5.575922 -5.087099 -5.407181 0.996296 ARDL(3, 6)
17 107.363840 -5.563648 -5.119263 -5.410246 0.996189 ARDL(1,7)
4 105.821609 -5.532663 -5.132717 -5.394602 0.995998 ARDL(3, 4)
8 101.813420 -5.532195 -5.310003 -5.455495 0.995639 ARDL(3, 0)
9 107.662821 -5.523590 -5.034766 -5.354848 0.996097 ARDL(2,7)
3 106.368372 -5.506764 -5.062379 -5.353362 0.995966 ARDL(3, 5)

Bound Testing

The ARDL Bound test for co-integration compares
the F-statistic value to the upper I(1) and lower
I(0) critical bound values as shown in Table 3 in
order to determine the existence of co-integration
among the variables. If the F-statistic value is
greater than the upper critical bound I(1), there is
co-integration. However, it is inconclusive if the F-
statistic value falls in between the lower 1(0) and
upper I(1) bound critical value. Here, the F-statistic
value is greater than the upper critical bound value
for all the levels of significance (1%, 2.5%, 5%
and 10%) as such, it is convenient to conclude that
there exists unique long-run relationship among the
variables.
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Table 3. ARDL Bounds Test for Co-integration

F-Bounds Test

Hull Hypothesis: Mo levels relations hip

Test Statistic “Value Signif 1oy {1}
Asym ptotic: n=1000
F-statistic G.446641 10% 3.02 3.51
k 1 5% 362 416
2.5% 418 479
1% 494 558
Actual Sample Sizre 35 Finite Sam ple: n=35
10% 3223 3757
5% 3957 4 53
1% 5763 G545
Source: Authors’ Computation (2023).
Table 4. Long run coefficients
Levels Equation
Caze 2: Restricted Constantand Mo Trend
“ariable C oeficient Std. Error t-Statistic Prob.
LGFCF 0.265469 017875 14 85142 00000
C 6.051750 G.141345 42 81556 00000

EC =LRGDP -(0.2655*LGFCF + 60518}

By the result of in Table 4, there exists long run
equilibrium relationship between RGDP and GFCF.
The coefficient of GFCF is positive and significant

Table 5. Short run coefficients

indicating that a unit increase in LGFCF will
increase economic growth significantly by 0.265
units in the long run.

C onditicnal Error Correction Regression

Variable Coeflicient Std. Error t-Statistic Prob.

C 1.0586253 0.269973 4 0606807 00005
LRGDP(-1)* . ta8t1145 . 045710 -3. 962937 0.0008
LGFCF(-1} 0.048088 0.013087T 36744501 00013
DILRGDP-1}) 012743 0.163281 0.078044 0.9385
DILRGDP-2]}) 0.312551 0.149201 2004827 00474
D(LGFCFY}) -0.006466 0044117 =}.1465559 0D.8248
DILGFCF(-1%) -0.055264 0.044348 -1.2322TF0 0.2303
DILGFCF{-2}) -0.092697T 0.046024 2014112 0.0558
DLGFCF{-31}) -0.055102 0.043345 -1 484658 3.1512
DILGFCF({-4)) -0.041651 0.046614 -0.593530 0.3808
DILGFCF(-5)) -0.065268 0044437 -1.4688750 0.1554
DiILGFCF({-6)) 00795931 0.046211 -1. 725695 0.0571

* p-value incom patible with t-Bounds disfribution.
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Table 5 shows the estimate of the ARDL model
parameters and the goodness of fit measures. The
coefficient of the lagged LRGDP variable at lag
1 is positive but insignificant as p>0.05, it is positive
and significant at lag 2 as a unit increase in RGDP
two periods ago, will increase current LRGDP

Table 6: Speed of Adjustment

http:/inapas.org.ng

by 0.31 units at 5% level. However, LGFCF has
negative and insignificant effects on the RGDP
in the short run. This shows that in the short run,
while lags 2 of LRGDP has significant positive
effect on LRGDP, GFCF on the other hand has
insignificant negative impact in the short run.

ECM Regression
Case 2 Restricted Constant and Mo Trend

Yariable Coeflicient =td. Error -Statistic Frob.
DiILRGDP-1)) 0.012743 0.149261 0.025375 0.9327
DiLRGOP{-2)) 0.312551 0133220 2346120 0.0230

D{LGFCE) -0.006466 0036676 -0.176292 0.8616
Di{LGFCF{-1}) -0.055264 0042304 -1.306347 0.2043
CHLGFCF-2)) -0.092697 0.042991 -2 156186 00418
Di{LGFCF(-3)) -0.065102 0041928 -1.552714 0.1341
CHLGFCF(-4)) -0.041651 0.044653 -0.932784 0.3606
Di{LGFCF-5)) -0.065268 0042538 -1.534351 0.1386
D{LGFCF(-6)) -0.079931 0044144 -1.810685 0.0833

CointEg-1) -0.181145 0.039509 -4 584938 00001
R-squared 0.590084 Mean dependentwvar 0017961
Adjusted RE-squared 0442514 S0, dependentvar 0016213
S.E. of regression 0012106 Akaike info criterion -h.7hh384
Sum squared resid 0.003664 Schwarz criterion -5.310969
Log likelinood 1107187  Hannan-Quinn criter. -5.601953
Durbin-\Watzon stat 1.921421

Table 6 shows the error correction model
estimates containing the co-integration
coefficients otherwise, known as the speed of
adjustment which measures the short run
adjustment of the deviation of LRGDP from long
run equilibrium value. It is required that the co-
integration coefficient be negative and significant.
Here, the error correction term is negative (-0.181)
and significant at 1% level which shows the speed
of adjustment approximately 18%, which indicates
that it corrects 18% of the error in the previous
years.

Residual Diagnostics

The Breusch-Godfrey serial correlation LM test
results shows the absence of serial correlation in
the model as F= 1.264 (p >0.05). as shown on
Figure 3. Similarly, the result for the test of
normality of the residuals in the model is performed
using the Jarques-Bera Test. Here, the probability
of the JB statistic is 0.5256 with p>0.05. Table 8
shows that the hypothesis of homoscedastic
residuals is not rejected at 5% level as F = 0.4541
with p > 0.05. By this result, it is reasonable to
conclude that the residual are normally distributed,
homoscedastic and do not contain serial
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correlation.
gigure 3: Jarques Bera Test of Normality

Series: Residuals

7 Sample 1938 2022
Observations 35

6

5 Mean -6.47e16
Median 0.000791

4 Maximum 0.020408
Minimum -0.021496

3 Std. Dev. 0.010380

2 Skewness -0.110267
Kurtosis 2447784

1

o - -- Jarque-Bera 0.515634

-0.02 -0.01 0.00 0.01 0.02 Probability 0.772737

Table 7. Breusch-Godfrey Serial Correlation LM Test

Breusch-Godfrey Serial Caorrelation LM Test:

Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 1.264400 Prob. F(2,21) 0.3030

Cbs*RE-squared 3761688 Prob. Chi-Square(?) 0.1525

Source: Authors’ computation (2023) using Eviews 12

Table 8. Breusch-Pagan-Godfrey Test for Heteroskedasticity

Heteroskedasticity Test. Breusch-Fagan-Godfrey

Mull hypothesis: Homoskedasticity

F-statistic 0454097 Prob. F{11,23) 0.9128

Obs*H-squared 6.244934 Prob. Chi-Square{11} .8565

Scaled explained 35 1.852186 Prob. Chi-Square{11} 0.99s7

Stability Test (CUSUM Graph)

The result on Figures 4 and 5 indicate that the
ARDL (3,7) model is indeed stable as all the points
on both the CUSUM and CUSUM squares line

Figure 4: CUSUM Stability Test
is

10

plot falls within the stability limits at the 5%
significance of significance.
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Figure 5: CUSUM Squares Stability Test
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Figure 6: Forecasts Indicators
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The results on Figure 6 presents the forecast
accuracy of the ARDL (3,7) showing the root mean
squared error (RMSE) of 0.0162 or 1.6%, Mean
Absolute Error (MAE) of 0.0136 or 1.4% and
Mean Absolute Percentage Error (MAPE) of
0.179 or approximately 18% with a near zero values
of bias proportion and the Theil inequality. This
shows that the model provided good forecast.

Concluding Remarks

This study aimed to explore the relationship
between real gross domestic product (RGDP) and
investment (GFCF) in Nigeria using an
Autoregressive Distributed Lag (ARDL) modeling
approach. The research investigated the short-term
and long-term dynamics between these variables
using data collected from secondary sources,
specifically the Central Bank of Nigeria (CBN)
and the National Bureau of Statistics (NBS)

0-4 .__..--_. -_-..- -
D-z ﬁ - - -.....- By u

http:/inapas.org.ng

12 14 16 15 20 22

------ 526 Slgniflcance

Forecast: LRGOPF

Actual: LRGDP
Forecastsample: 1981 2022
Adjusted sample: 1988 2022
Included observations: 35

Root Mean Squared Error 0.016236
hean Absolute Error  0.013672
hMean Abs. Percent Error 0.179149
Theil Inequality Coef. 0.001070
Bias Propaortion 0.000313
Variance Proportion 0.001522
Covariance Proportion 0.998180
Theil UZ Coefficient 0.679385
Symmetric MAPE 0.179170

2015

2020

Statistical Bulletin, covering a period of 33 years
from 1981 to 2022.

The results suggests that the current RGDP
(LRGDP) is mainly influenced by its own lagged
2 value (L RGDP(-2)) but negatively affected by
lagged values of fixed capital formation (LGFCF)
in the short run. The impact of investment
however is positive and significant in the long run.
The finding of positive impact of GFCF on LRGDP
is supported by works of Alfa and Garba (2012),
Kanu and Ozurumba (2014) and also Bakare
(2011b) among others.

By utilizing the ARDL model, the estimated
coefficients showed the existence of significant
positive impact of GFCF as proxy to investment
on the current level of RGDP in the long run but
insignificant negative impact in the short run. The
findings in this study provides good insight to
approach investment in a more appropriate manner
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that will significantly contribute to positive
economic growth of Nigeria in both short and long
run.
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