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ABSTRACT  
This study explores the link between foreign finance and human development index (a proxy for 
economic development) in Nigeria with yearly statistics generated from CBN and NBS of various issues. 
In doing this, we utilized the ADF methodology for the analysis of stationarity/non-stationarity while the 
Johansen (cointegration test) and the parsimonious-ECM are adopted for the estimation of parameters. 
Based on the findings, we can conclude from the short run dynamics that foreign aid contributed 
positively to economic development while foreign and portfolio investment as well as external debt is 
confirmed to have negatively contributed to economic prosperity. In the long run, these variables 
(external debt, foreign aid, foreign and portfolio investment) were found to influence development in 
Nigeria. Given the impression of the results, we recommend that the monetary authorities should stabilize  
the Nigerian economy and create an attractive environment for external investors. Furthermore, borrowed 
resources should be properly manage and channeled to investment in infrastructures that will speed up the 
needed growth in Nigeria. 
Keywords: Foreign Finance, Economic Development, parsimonious-ECM 

 

INTRODUCTION 
Foreign finance comprising of loans, external investments (direct and portfolio), foreign aid, transfer 
payments etc, play exceptional roles in the process of sustainable advancement of under-developed 
economies of the world. Economists and finance experts have consistently established that external 
finance provides enabling means for growing the real investment of developing countries, is that it 
expands GNP per capita and expedite a sensible level of growth and development. Therefore, the role of 
foreign financial resources in any nation cannot be overemphasized as foreign finance boosts domestic 
investments. Turker (2008) cited in Gbosi (2014) opined foreign finance gives less developed countries 
the opportunity to shift their production possibility curve outward. Masson (2001) and Ajayi (2001) 
argued that enlarged financial flows can prop up growth in three key ways. First, they provide financial 
resources for investment in developing countries which will in turn complement the low savings rates, 
allowing high levels of investment in addition to raising growth. Secondly, apart from making capital 
available, foreign investment encourage growth and productivity through the transfer of technology, 
management, and organizational. Thirdly, increased financial flows can promote the improvement of the 
economy’s financial segment which is of assistance to growth in countless ways such as savings 
mobilization, evaluating projects, managing risk and facilitating transactions. 
Scholars in development finance and economics have noted that one of the convincing ways of enhancing 
and sustaining economic expansion is the attraction of enormous international or foreign finance that will 
minimize the savings-investment gap of developing and emerging economies. It would also be of 
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substance to put the records straight that despite the continuous influx of external finance or capital, the 
economic story of Nigeria has been a replete of misappropriated public funds and lack of basic social 
infrastructures to fast-track development and close the widening gap amid savings and investment. To this 
effect, Ajayi (2006) bemoaned that the savings rate in the Nigerian economy is lesser than what is 
obtainable in other nations and that the low savings rate cannot activate the desired investments that can 
provoke growth capable of assuaging poverty.  
Rapid economic development in Nigeria is usually constrained by a shortage of capital resources which is 
mainly due to poor savings, inadequate foreign exchange, earnings, and low investment capacities. This 
widening saving-investment gap has made developing countries and less developed economies to 
experience high level of poverty, thus making it more difficult for these poverty-ridden economies to 
escape the vicious circle of poverty; low per capita income, low savings and investment. Furthermore, 
Chenery and Strout (1966) supported this stance by establishing that the widening saving-investment gap 
could be reduced by huge external capital inflows, access to international financial markets and foreign 
aids. This will in no small measure instigate developing countries such as Nigeria to use more resources 
to finance her developmental needs in the areas of education, infrastructure, entrepreneurship, health, 
employment generation via foreign firms etc. Specifically, the resource gap has given rise to the need for 
development finance assistance from western countries.  
The foremost concern of this paper is to do an econometric inspection of the effects of external financial 
inflows (foreign finance) such as foreign loans (debt), foreign investment inflows (direct and portfolio), 
foreign aid on sustainable growth/development (human capital development) in Nigeria with the latest 
statistics. The other aspects of this paper are designed to include literature review, methodology, results 
and concluding comments. 
 

LITERATURE REVIEW 

Theoretical Literature  
The Dual Gap Theory of foreign capital also known as the Two-Gap model, is purely annex of the 
Harrod-Domar growth theory (model), highlights two important gaps (the savings and foreign exchange 
gaps) that best how external financial resources both grants (and loans)enhance domestic resources. The 
model holds that investment such as financial inflows (capital flows) is necessary for stimulating 
growth/sustainable development in less developed nations (LDN’s).  
The foremost assumption of the D-G or T-G model is that most developing countries either encounter a 
deficiency of savings (domestic) to boost or aggravate investment prospects. All the same developing 
nations are saddled with the challenge of foreign exchange to finance the desired capital-intermediate 
goods. The two or dual gap framework is imperative due to the inadequacy of domestic savings in 
uplifting less powerful economies from the shackles of underdevelopment. Todaro and Smith (2011) 
claimed that most Two-Gap models presume that the savings-foreign exchange gaps are not the same in 
magnitude and as well independent in nature. The inference from the models is it would be binding or 
dominant for any less developed economy at all times. 

 

Empirical Literature  
A keen examination of literature relating to the bond between external finance and growth/development 
revealed mixed findings.  Durham (2004) and Alfaro et al. (2004) noted that investment resource inflows 
depend on the strength of the domestic economy (financial markets) of the host country. The two authors 
institute that only nations with well organized financial system (banking) are likely to profit from the 
proceeds of foreign resources such as foreign direct investment. Durham (2004) further noted that 
countries with strong institutions, investor-friendly legal environment have the possibility of enjoying 
external finance such as foreign direct investment. In a different work, Hsiao and Shen (2003) observed 
that increasing urbanization is an affirmative factor for countries to attract investments. 
Further to this, many scholars on empirical grounds have also hailed the importance of foreign finance as 
a means for promoting growth/development. For instance, Udoidem and Udofot (2014) looked at the link 
amid foreign financial flows and entrepreneurship in Nigeria from 1980 through 2010 of series generated 

Ekpete et al. ….. Int. J.  Innovative Finance and Economics Res. 8(2):79-102, 2020 



81 
 

from the various issues of the bulletin of Nigeria’s apex bank, various issues. The multiple regression 
methodology was utilized and the result showed that external-capital inflows into Nigeria encourages 
business activities and therefore propel economic growth and development. 
Gabriel, Okafor and Ihayere (2019) studied the influence of external-capital inflows on Nigeria’s growth 
using data from 1981 to 2016, using the ECM and AR Distributed Lag techniques were adopted in 
estimating the parameters of the model. Interestingly, the outcomes of the estimates reveal that capital-
flows became positive and significant to the growth rate in Nigeria.  
In assessing the shocks of foreign finance on the growth of developing economies, Ekwe and Inyiama 
(2014) applied the multiple linear regression on using data from 1982-2012. The result of their 
investigation showed that Foreign Capital-flows into Nigeria had a positive-significant link with 
economic growth.  Also, the Foreign Capital-Outflow, the economy’s Openness and prices (inflation rate) 
in the likewise manner had positive-significant effects on the GDP while Human Capital Development 
was negative. 
Okafor, Ugwuegbe and Ezeaku (2016) carried out an investigative study on foreign capital- growth nexus 
in Nigeria from 1981-2014. In doing this, the variables (Foreign Portfolio & Direct Investment, and 
Foreign Aid) were used as proxy for external capital flows while GDP represented Nigerian economy. 
The Toda Yamamoto test was applied in analyzing the relationships among variables and the regression 
revealed the presence of bi-directional link emanating from both series GDP and FDI. Also a 
unidirectional-causality was noted such that FPI leads to GDP. Additionally, unidirectional causation was 
documented with causation running from FA to GDP while a bidirectional feedback was noted for 
FDI/FPI and FA/GDP.  
Ikpesu (2019) examined growth nexus for Capital Inflows and Investment in Nigeria based on annual data 
from 1981-2016. The least square regression technique was adopted as a methodology and the outcome 
indicates that capital inflows are positively and significantly connected to growth.  Domestic investment 
also had a positive/significant impact on Nigeria’s growth. The researcher concludes that both domestic 
and foreign financial inflows encouraged growth in Nigerian. 
Chigbu, Ubah and Chigbu (2015) modeled the impact of capital-inflows on developing economies growth 
using Nigeria, Ghana and India data for the period ranging from1986 to 2012. The stationarity properties 
of the data were examined using ADF test and Johansen method of Co-integration was used to 
estimations processes of the variables. The findings revealed that capital inflows to these economies had 
significant impact on growth. Interestingly, FDI, FPI and foreign borrowing in Nigeria and Ghana had 
significant and positive link to growth. Workers’’ remittances exerted a significant/positive contribution 
on growth in these countries.  
Using evidence from developed nations, Vu and Noy (2009) did a sectorial analysis of foreign finance 
(FDI) and growth in the less-developing countries. The regression framework (multiple) was applied, it 
was learned that FDI exerted has no major statistical link to growth with respect to labour interaction. 
Equally of note is the dissimilar effect it has across countries along with other sectors of economy when 
subjected similar tests. 
Okon, Augustine and Chuku (2012) analytically investigated the association between FDI and growth in 
Nigeria for the period 1970 to 2008. The paper recorded the presence of endogeniety i.e. a bi-directional 
causality was notice damong FDI and growth in Nigeria. Furthermore, the Single/simultaneous models 
systems were incorporated to examine the feed-back in FDI and Nigerian growth. The results attained 
showed that FDI supports growth and the incidence of a positive response was document from FDI-
growth and growth-FDI.  
Loungani (2003) examined the bilateral flow of FDI and FPI as determinants of financial resource 
mobility across countries. The gravity model was adopted as a methodological approach and the findings 
has it that the industry specialization of foreign country (and firm), communications easiness between 
source-country and destination-country as represented by telephone densities of both countries), and ratio 
of debt to equity of companies trading publicly affect the flow and direction of FDI. 
Adegboye, Ogbebor and Egharvba (2014) modeled the nexus among financial inflows and growth for the 
period 1981 to 2012. Quarterly series on the variables were regressed using vector ECM. The study 
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documents that external debt, foreign direct and portfolio investment had significant contributions to 
growth in Nigeria 
Monogbe, Okereke and Ifionu (2020) did an empirical inquiry between capital flows and development of 
the Nigeria economy with annual statistics for the period 1986 through 2018. The made use of the ADF 
(unit root test), ECM procedure and the grander causality tools in modeling the relationship. The study 
concludes that FPI, bilateral loan and foreign aid contributed positively to HDI (human development 
index) while FDI and multilateral loan had inverse nexus on the economy. 

 

METHODOLOGY 

Data, Sources and Model Building 
The data for this study is generated from secondary sources of the apex bank of Nigeria statistical bulletin 
(various issues), the national bureau of statistics 2018 edition and other published data from various 
online data sites. The scope of the study falls within 1986 to 2018. The choice of the scope was 
deliberately chosen to reflect the year of implementation of the IMF Structural Adjustment Programme 
(SAP).The model specification for the nexus is derived from the work of Monogbe, Okereke and Ifionu 
(2020) with slight refinement in variables and scope. Further to this, we respectively state the functional 
and econometric forms of this relationship as thus: 

 
HDIt=f (EXD, FDI, FPI&FAD)……………………………………………………………………….. (1) 
 
HDIt= a0+a1lnEXDt+a2lnFDIt+a3lnFPIt+a4lnFADt + et......................................................................      (2) 

Where  

HDI=Human Development Index 

EXD=External debt 

FDI=Foreign direct investment 

FPI=Foreign portfolio investment 

FAD=Foreign aid 

Theoretical expectations:  a0>0, a1>0,a2>0, a3>0 & a4 >0 
 
Pursuant to establishing the nexus between Foreign Finance and economic development in Nigeria, we 
used External debt, FDI, FPI and FAD as proxies for Foreign Finance (external resource inflow) while 
HDI is used to represent Economic Development. 

 

Test for Stationary of the Factors (Unit Root)  
The unit root test for this work is based on the technique that was augmented by Dickey & Fuller (1979). 
This test is considered appropriate because, it deals with structural effects such as autocorrelation in 
variable series. The framework for this test is specified as. Giving the autoregressive equation at lag1 AR 
(1)  
 

1t t ty fy z  …………………………………………………………………………………………... (3) 

Where: 

ty  
= Variable of interest and  tz  is the residual term; f is the parameter of the auto regression. Therefore, 

if f=1 the variable unit root, randomly distributed or have mean and variance that are not constant 
because: 
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1t t ty y z 
 
……............................................................................................................. .............. (4) 

t ty z (5) 

 

~t ty z WN ………………………………………………………………………………………… (5) 

 

Therefore, the variable is equal to the random term, which is characteristically white noise (WN) in 

nature. Hence, to attain stationarity the variable of interest must be difference. Setting f<1 to 

rewrite equation (4) as: 

1( 1)t t ty f y z   ………………………………………………………………………………….. (6) 

Rewrite f-1=g and replace in equation (6) 
 

1t t ty gy z  ………………………………………………………………………………………… (7) 

We can state equation 6 with Drift and Deterministic Time Trend as  
 

0 1 1t t t ty h dt gy r y z      ……………………………………………….…………………… (8) 

Where: d t  is the time trend If r=0; the null hypothesis is rejected. 
 

Co-integration Framework 
In order to recognize the co-integrating vectors, the maximum Eigen and trace test were developed to 
know the number of co-integrating equations. The Johansen methodology which is base on the vector 
auto regression (VAR), gives room for the modeling of multivariate system of equations, Johansen 
(1988), Johansen (1999) and stock and Watson (1988). A typical vector auto regression assumption can 
be specified as:  

1 1  t t i t ktX X P X µ      ……………………………………………..…………………………... (9) 

  1,  2,...,i k  

k = is the number of endogenous factors 
Where: Xt are n x 1 vector matrix representing the specified factors ∆Xt are integrated to order zero I(0) Pi  
are n x n coefficient matrices λ is the long-run coefficient µkt is the residual that is anticipated to be 
normally and  independently distributed X is integrated to order one I(1). It is essential to know that λ 
must not be full rank (i.e. r = n) implying that the co-integrating equations ® is the same as the number of 
equations in the system (n). In such case the essence of testing for co integration is invalidated or become 
needless. Since Xt will now be incorporated to order zero I (0). Also, if λ has equal rank (r = 0), it shows 
there is rejection of co integration in the system. However, according to Harris (1995), for a co-

integration association to be attained λ must have a compacted rank order (i.e. r . Thus: 

λtrace = -P
1

n

t r 

 lg(1–λt) (trace test)…………………………………………………………..(10) 

λmax= -Plg(1 – λr + 1) maximum Eigen value………………………………………………………….(11) 

Where: λ is the t
th

 largest Eigen value of λ matrix in the VAR specification of equation (11) 

Error Correction Model 
To sustain the Co-integration relationship, among the series and further check if the error made in the 
short-run can be corrected at the long-run, the ECM is applied. Error correction models have been 
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adopted by Granger (1981), Eagle and Granger (1987) to analyze economic/financial data. The general 
model for the ECM spelt out in equation (13) 
 

∆HD1t=β0+ 1 EXDt-1+ 2∆FD1 t-1+ 3∆FP1t-1+ 4∆FADt-1+ECMt-1  ................. (12) 

Where 
∆ = Difference Operator 
t = Time lag 
β0= Constant 
β1-β4 = Coefficients 
ECMt-1 = ECM term 
 

RESULTS AND INTERPRETATIONS 

 Unit Root Result  
To inspect the variables if the possess the stationarity properties of a series or otherwise, we adopted the 
Augmented Dickey Fuller test and the result is presented in table 4.1 

Table 1: Summary of unit root result  

Variables ADF 

Statistics @ 

Levels 

10%  

Critical 

level 

ADF 

Statistics @ 

1
st

  

Difference 

10%  

Critical 

level 

Order of 

Integration  

HDI -2.605868 -2.617434 -7.096593 -2.619160 I(1) 

LOGEXD -1.627381 -2.619160 -4.093128 -2.619160 I(1) 

LOGFDI -2.169146 -2.619160 -11.76686 -2.619160 I(1) 

LOGFPI -2.619160 -3.212944 -6.945087 -2.621007 I(1) 

LOGFAD 2.583797 -2.625121 -3.964093 -2.629906 I(1) 

Authors Arithmetic’s via E-views 10 

Given the outcome of table 1, the ADF procedure at 10% critical level when compared to the ADF 
statistics, showed that variables Human development index, external debt, foreign direct investment, 
foreign portfolio investment and foreign aid in their logarithmic forms are stationary at first difference 
I(1). This implies that the series are characterized of constant (mean, variance and auto- covariance upon 
time). 

Co-integration Test 
Since the variables are all stationary at I (1), the Johansen co-integration methodology is adopted. The 
beauty of the Johansen approach in explaining long run relationships is deeply rooted on the fact that it 
gives room for the analysis of multivariate systems. In testing for the long run association between human 
development-index (HDI) and the explanatory variables: External debt (EXD), foreign direct investment 
(FDI), foreign portfolio investment (FPI) and foreign aid (FAD), the Johansen co integration procedure 
(Trace and Eigen value statistics) uncovered the presence of at least one co-integrating equation in both 
cases. This necessitates the rejection of the hypothesis of no co-integration among the series. The result of 
the long-run test is reported below in tables 2a and 2b respectively. 

Table 2a: Summary of Johansen co-integration-Trace Statistics 

Hypothesized 

No. of CE(s) 

Eigenvalue Trace Statistic 0.05 

Critical Value 

Prob.** 

None *  0.830542  83.43589  69.81889  0.0028 

At most 1  0.461634  39.05707  47.85613  0.2580 

At most 2  0.404395  23.57663  29.79707  0.2189 

At most 3  0.217909  10.62218  15.49471  0.2358 

At most 4 *  0.163980  4.477558  3.841466  0.0343 

Author’s Arithmetic’s via E-views 10 

 

Ekpete et al. ….. Int. J.  Innovative Finance and Economics Res. 8(2):79-102, 2020 

 



85 
 

Table 2b: Summary of Johansen co-integration-Eigen test 
Hypothesized 

No. of CE(s) 

Eigenvalue Max-Eigen 

Statistic 

0.05 Critical 

Value 

Prob.** 

None *  0.830542  44.37882  33.87687  0.0020 

At most 1  0.461634  15.48044  27.58434  0.7094 

At most 2  0.404395  12.95446  21.13162  0.4564 

At most 3  0.217909  6.144619  14.26460  0.5947 

At most 4 *  0.163980  4.477558  3.841466  0.0343 

Author’s Arithmetic’s via E-views 10 

 

Parsimonious ECM 
The ECM results document the short run dynamics for the connection between foreign finance and 
economic development (human capital development) in Nigeria. To give room for a broader measurement 
of the independent variable, we have use External debt, FDI, FPI and FA as proxy for the components of 
Foreign Finance (external resource inflow) to Nigeria.  
Human Development Index (HDI) as reported from the statistics is positively signed but insignificant at 
lag 1 and significant at lag 2. The variable: External debt (EXD) is revealed to contribute significantly to 
human development index. At lag 2, EXD was discovered to be negative and insignificant.  
Equally of note is the inverse and significant association between FDI and human development index. FPI 
shares similar characteristics with FDI but differs in terms of significance at lag 2 and finally, FA 
insignificantly frowned at human development index. In all, the group statistic for the model disclosed an 
Adj.-R of about 0.68 which implies that the variables selected for the model can only explain 68% of the 
deviations in human capital index with unexplained deviations of 32% which can only be account for by 
external factors alien to the model. The Fishers test testifies that the variables are jointly related and 
significant at probability of 0.0034. The D-W statistics documented the absence of serial correlation 
among successive error terms. The ECM is value -0.592518 is significant at 0.0456.This implies that 
given the ECM, the errors made in the short run can be corrected at the long-run with an adjustment speed 
of 59%. The result of the ECM is reported below in table 3. 

 

Table 3: Summary of Parsimonious ECM result 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.014211 0.009526 -1.491783 0.1616 
D(HDI(-1)) 0.111300 0.252536 0.440729 0.6672 

D(HDI(-2)) 0.417304 0.194455 2.146022 0.0530 
DLOG(EXD) 0.060410 0.014272 4.232741 0.0012 

DLOG(EXD(-2)) -0.011558 0.012713 -0.909126 0.3812 
DLOG(FDI) -0.040486 0.008135 -4.976515 0.0003 

DLOG(FDI(-1)) -0.028594 0.010530 -2.715484 0.0188 

DLOG(FPI(-1)) -0.002141 0.003521 -0.608114 0.5544 
DLOG(FPI(-2)) -0.008134 0.003612 -2.251891 0.0438 

DLOG(FAD(-1)) 0.006973 0.016504 0.422531 0.6801 
DLOG(FAD(-2)) 0.034486 0.019147 1.801113 0.0968 

ECM(-1) -0.592518 0.265680 -2.230199 0.0456 
R-sq.= 0.83 Adj. 

R=0.68 
DWS=2.5
3 

F-St. 
=5.46 

Prob-F 
=0.0034 

Author’s Arithmetic’s via E-views 10 
 

Diagnostic Tests 
Diagnostic test are use in the context of this study to check for the reliability of the model for policy 
making and analysis. The results of the diagnostic test are reported in subsequent tables and figures. 
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Normality Test 
The Jarque-Bera statistics is applied to examine the pattern of distribution of the errors in the long run test 
and ECM.  The test documents that the series are normally distributed at 5% level.   

Figure 1: Summary of Normality test  
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Series: Residuals

Sample 1990 2018

Observations 24

Mean      -1.73e-18

Median   0.003801

Maximum  0.031136

Minimum -0.048822

Std. Dev.   0.020508

Skewness  -0.753128

Kurtosis   2.930265

Jarque-Bera  2.273669

Probability  0.320833


Author’s Arithmetic’s via E-views 10 

 

Autocorrelation Test 
The serial-correlation experiment using the Breusch-Godfrey Serial Correlation LM-test suggests an 
acceptance of the null hypothesis of no correlation as indicated by the probability of the Chi Square 
(0.0975). The result of the autocorrelation checks is summarized in table 5. 
Table 5: Summary of Breusch-Godfrey Serial Correlation 

LMtest  

F-statistic 1.203627 Prob. F(2,10) 0.3401 

Obs*R-squared 4.656478 Prob. Chi-Squ. (2) 0.0975 

Author’s Arithmetic’s via E-views 10 

 
Heteroskedasticity Test:Breusch-Pagan-Godfrey 
Given the results of the result of the Chi Square, we accept the H0 of no hetero-skedasticity and formally 
conclude that the error terms are homo-skedastic in nature. The result of hetero-skedasticity test is 
reported in Table 6 below: 
Table6:Hetero-skedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 0.395377     Prob. F(11,12) 0.9324 

Obs*R-squared 6.384405     Prob. Chi-Sq.(11) 0.8465 

Scaled explained SS 1.540449     Prob. Chi-Sq.(11) 0.9996 

Author’s Arithmetic’s via E-views 10 

 

Linearity Check: Ramsey RESET Test 
To check for the linearity of the series, we adopted the Ramsey RESET Test and the result showed that 
nonlinear combination of the predictor variables have no significant explanation of the criterion variable 
(HDI). The result of the Ramsey RESET experiment is documented below in table: 7 
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Table 7 Summary of Ramsey RESET Test   

Test. statistics Value Df Probability 

t-statistic  0.262617  11  0.7977 

F-statistic  0.068968 (1, 11)  0.7977 

Likelihood ratio  0.150005  1  0.6985 

Author’s Arithmetic’s via E-views 10 

 

Stability Test: CUSUM and CUSUM of Squares  
The CUSUM and CUSUMSQ of the residuals are adopted as stability test for the model. The result in 
both methods showed that the parameters are stable since the CUSUM/CUSUMSQ lie within 5% level. 
The result of the CUSUM and CUSUMSQ is reported in figure: Figure 2 and 3 respectively. 
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Author’s computation from E-views 10 

Figure 2: CUSUM  
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Author’s Arithmetic’s via E-views 10 

Figure 3: CUSUM of Squares   

DISCUSSION AND CONCLUSION 
The researchers have explored the short run dynamics connecting foreign finance and economic 
development in Nigeria. In doing this, we ascertained that external debt (EXD) is significant and positive 
to human development index (being proxy for economic development). At lag 2, EXD was reported 
negative and insignificant. This implies that most of the Nigeria’s external borrowings from foreign 
institutions have not been properly utilized in developing the economy in the areas that are profiting 
hence the mixed sign of the variable. 
Foreign direct investment (FDI) recorded an inverse but significant association to human development 
index. This suggest that Nigeria is yet to maximize her gains from investment made by foreign firms in 
Nigeria which could be inform of employment of residents that can pay tax to the country for 
development infrastructure. This result substantiates the findings of Monogbe, Okereke and Ifionu (2020) 
but invalidates that of Okon, Augustine and Chuku (2012) who noted that FDI contributes to growth. 
Foreign portfolio investment (FPI) based on the available statistics did not support economic development 
significantly at lag 2. From this; we can confidently believe that much of what came to Nigeria through 
foreign investment in securities failed to add value the Nigerian economic development. This could be 
attributed to negative perception foreigners have about the economic environment in Nigeria and so our 
capital market and its products seems not attracted earnestly. Foreign aid (FAD) insignificantly responded 
to human development index.  
Based on the findings, we can conclude from the short run dynamics that external debt and foreign aid 
contributed positively to economic development while foreign and portfolio investment was confirmed to 
negatively contribute to economic prosperity. Furthermore at the long run, these variables: external debt, 
foreign aid, foreign and portfolio investments were found to influence economic development (Human 
development index) in Nigeria. Given the evidence of the results, we recommend that the monetary 
authorities should stabilize the Nigerian economy and create an attractive environment for external 
investors. Furthermore, borrowed and other external resources should be properly manage and channel to 
investment infrastructures that will speed up the needed growth in Nigeria.       
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Appendix 

Unit root results 

Null Hypothesis: D(LNFPI) has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -6.945087  0.0000 

Test critical values: 1% level  -3.670170  

 5% level  -2.963972  

 10% level  -2.621007  

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

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNFPI,2)  

Method: Least Squares   

Date: 03/27/20   Time: 01:44   

Sample (adjusted): 1989 2018   

Included observations: 30 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
D(LNFPI(-1)) -1.688037 0.243055 -6.945087 0.0000 

D(LNFPI(-1),2) 0.483796 0.156054 3.100184 0.0045 

C 0.166004 0.279792 0.593314 0.5579 

     
     
R-squared 0.680109     Mean dependent var 0.022465 

Adjusted R-squared 0.656413     S.D. dependent var 2.601326 

S.E. of regression 1.524801     Akaike info criterion 3.776245 

Sum squared resid 62.77550     Schwarz criterion 3.916364 

Log likelihood -53.64367     Hannan-Quinn criter. 3.821070 

F-statistic 28.70181     Durbin-Watson stat 2.263967 

Prob(F-statistic) 0.000000    

     
     
 

 

Null Hypothesis: D(lnFAD) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -3.964093  0.0055 

Test critical values: 1% level  -3.711457  

 5% level  -2.981038  

 10% level  -2.629906  

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

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(lnFAD,2)  

Method: Least Squares   

Date: 03/27/20   Time: 01:39   
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Sample (adjusted): 1988 2018   

Included observations: 26 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
D(lnFAD(-1)) -0.851476 0.214797 -3.964093 0.0006 

C 0.190148 0.106356 1.787838 0.0864 

     
     
R-squared 0.395680     Mean dependent var -0.076065 

Adjusted R-squared 0.370500     S.D. dependent var 0.530029 

S.E. of regression 0.420531     Akaike info criterion 1.179204 

Sum squared resid 4.244302     Schwarz criterion 1.275981 

Log likelihood -13.32965     Hannan-Quinn criter. 1.207072 

F-statistic 15.71404     Durbin-Watson stat 1.705238 

Prob(F-statistic) 0.000577    

     
     
 

Null Hypothesis: LNFAD has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -2.583797  0.1081 

Test critical values: 1% level  -3.689194  

 5% level  -2.971853  

 10% level  -2.625121  

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

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNFAD)   

Method: Least Squares   

Date: 03/27/20   Time: 01:34   

Sample (adjusted): 1987 2018   

Included observations: 28 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
LNFAD(-1) -0.084996 0.032896 -2.583797 0.0157 

C 0.733841 0.195077 3.761792 0.0009 

     
     
R-squared 0.204309     Mean dependent var 0.266732 

Adjusted R-squared 0.173706     S.D. dependent var 0.426673 

S.E. of regression 0.387849     Akaike info criterion 1.012347 

Sum squared resid 3.911095     Schwarz criterion 1.107505 

Log likelihood -12.17286     Hannan-Quinn criter. 1.041438 

F-statistic 6.676007     Durbin-Watson stat 1.739358 

Prob(F-statistic) 0.015745    

     
     
 

 

Null Hypothesis: LNFPI has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 
     
     
   t-Statistic   Prob.* 
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Augmented Dickey-Fuller test statistic -3.212944  0.0287 

Test critical values: 1% level  -3.661661  

 5% level  -2.960411  

 10% level  -2.619160  

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

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNFPI)   

Method: Least Squares   

Date: 03/27/20   Time: 01:28   

Sample (adjusted): 1988 2018   

Included observations: 31 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
LNFPI(-1) -0.635734 0.197866 -3.212944 0.0033 

D(LNFPI(-1)) 0.153449 0.175758 0.873069 0.3901 

C 5.421419 1.684208 3.218972 0.0032 

     
     
R-squared 0.284462     Mean dependent var 0.057701 

Adjusted R-squared 0.233353     S.D. dependent var 1.702338 

S.E. of regression 1.490540     Akaike info criterion 3.727920 

Sum squared resid 62.20787     Schwarz criterion 3.866693 

Log likelihood -54.78276     Hannan-Quinn criter. 3.773156 

F-statistic 5.565708     Durbin-Watson stat 1.809643 

Prob(F-statistic) 0.009223    

     
     
Null Hypothesis: D(HDI) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -7.096593  0.0000 

Test critical values: 1% level  -3.661661  

 5% level  -2.960411  

 10% level  -2.619160  

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

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(HDI,2)  

Method: Least Squares   

Date: 03/27/20   Time: 01:26   

Sample (adjusted): 1988 2018   

Included observations: 31 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
D(HDI(-1)) -1.269472 0.178885 -7.096593 0.0000 

C 0.001671 0.014069 0.118772 0.9063 

     
     
R-squared 0.634584     Mean dependent var 9.58E-05 

Adjusted R-squared 0.621984     S.D. dependent var 0.127394 

S.E. of regression 0.078326     Akaike info criterion -2.193538 
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Sum squared resid 0.177913     Schwarz criterion -2.101023 

Log likelihood 35.99984     Hannan-Quinn criter. -2.163380 

F-statistic 50.36163     Durbin-Watson stat 2.004915 

Prob(F-statistic) 0.000000    

     
     
 

Null Hypothesis: HDI has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -2.605868  0.1023 

Test critical values: 1% level  -3.653730  

 5% level  -2.957110  

 10% level  -2.617434  

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

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(HDI)   

Method: Least Squares   

Date: 03/27/20   Time: 01:24   

Sample (adjusted): 1987 2018   

Included observations: 32 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
HDI(-1) -0.368294 0.141333 -2.605868 0.0141 

C -0.233886 0.091381 -2.559465 0.0158 

     
     
R-squared 0.184573     Mean dependent var 0.001902 

Adjusted R-squared 0.157392     S.D. dependent var 0.078730 

S.E. of regression 0.072269     Akaike info criterion -2.356374 

Sum squared resid 0.156685     Schwarz criterion -2.264765 

Log likelihood 39.70198     Hannan-Quinn criter. -2.326008 

F-statistic 6.790550     Durbin-Watson stat 2.129240 

Prob(F-statistic) 0.014130    

     
     
Null Hypothesis: D(LNFDI) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -11.76686  0.0000 

Test critical values: 1% level  -3.661661  

 5% level  -2.960411  

 10% level  -2.619160  

     
     
*MacKinnon (1996) one-sided p-values.  
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Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNFDI,2)  

Method: Least Squares   

Date: 03/27/20   Time: 00:54   

Sample (adjusted): 1988 2018   

Included observations: 31 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
D(LNFDI(-1)) -1.653127 0.140490 -11.76686 0.0000 

C 0.099896 0.136456 0.732075 0.4700 

     
     
R-squared 0.826823     Mean dependent var -0.006954 

Adjusted R-squared 0.820852     S.D. dependent var 1.791033 

S.E. of regression 0.758072     Akaike info criterion 2.346263 

Sum squared resid 16.66550     Schwarz criterion 2.438778 

Log likelihood -34.36708     Hannan-Quinn criter. 2.376421 

F-statistic 138.4589     Durbin-Watson stat 2.458928 

Prob(F-statistic) 0.000000    

     
     
Null Hypothesis: LNFDI has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -2.169146  0.2209 

Test critical values: 1% level  -3.661661  

 5% level  -2.960411  

 10% level  -2.619160  

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

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNFDI)   

Method: Least Squares   

Date: 03/27/20   Time: 00:52   

Sample (adjusted): 1988 2018   

Included observations: 31 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
LNFDI(-1) -0.517891 0.238753 -2.169146 0.0387 

D(LNFDI(-1)) -0.390963 0.179189 -2.181851 0.0377 

C 4.870278 2.202948 2.210800 0.0354 

     
     
R-squared 0.509451     Mean dependent var 0.057681 

Adjusted R-squared 0.474412     S.D. dependent var 0.984642 

S.E. of regression 0.713840     Akaike info criterion 2.255450 

Sum squared resid 14.26789     Schwarz criterion 2.394223 

Log likelihood -31.95947     Hannan-Quinn criter. 2.300686 

F-statistic 14.53947     Durbin-Watson stat 2.154375 

Prob(F-statistic) 0.000047    
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Null Hypothesis: LNEXD has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

     
     
   t-Statistic   Prob.* 

     
     
Augmented Dickey-Fuller test statistic -1.627381  0.4571 

Test critical values: 1% level  -3.661661  

 5% level  -2.960411  

 10% level  -2.619160  

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

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(INEXD)   

Method: Least Squares   

Date: 03/27/20   Time: 00:29   

Sample (adjusted): 1988 2018   

Included observations: 31 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
INEXD(-1) -0.123551 0.075920 -1.627381 0.1149 

D(INEXD(-1)) 0.317947 0.165155 1.925148 0.0644 

C 0.937575 0.526719 1.780026 0.0859 

     
     
R-squared 0.178479     Mean dependent var 0.140116 

Adjusted R-squared 0.119799     S.D. dependent var 0.474154 

S.E. of regression 0.444847     Akaike info criterion 1.309591 

Sum squared resid 5.540876     Schwarz criterion 1.448364 

Log likelihood -17.29866     Hannan-Quinn criter. 1.354827 

F-statistic 3.041562     Durbin-Watson stat 1.903707 

Prob(F-statistic) 0.063777    

     
     
 

 

Null Hypothesis: D(INEXD) has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 
     
     
   t-Statistic   Prob.* 
     
     
Augmented Dickey-Fuller test statistic -4.093128  0.0034 

Test critical values: 1% level  -3.661661  

 5% level  -2.960411  

 10% level  -2.619160  
     
     
*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(INEXD,2)  

Method: Least Squares   

Date: 03/27/20   Time: 00:05   

Sample (adjusted): 1988 2018   

Included observations: 31 after adjustments  
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Variable Coefficient Std. Error t-Statistic Prob.   

     
     
D(INEXD(-1)) -0.694232 0.169609 -4.093128 0.0003 

C 0.091401 0.086467 1.057056 0.2992 

     
     
R-squared 0.366171     Mean dependent var -0.019206 

Adjusted R-squared 0.344315     S.D. dependent var 0.564764 

S.E. of regression 0.457314     Akaike info criterion 1.335450 

Sum squared resid 6.064957     Schwarz criterion 1.427965 

Log likelihood -18.69947     Hannan-Quinn criter. 1.365607 

F-statistic 16.75369     Durbin-Watson stat 1.943860 

Prob(F-statistic) 0.000310    

     
     
 

COINTEGRATION TEST 

Date: 03/28/20   Time: 19:11    

Sample (adjusted): 1989 2018    

Included observations: 25 after adjustments   

Trend assumption: Linear deterministic trend   

Series: HDI LOG(EXD) LOG(FDI) LOG(FPI) LOG(FAD)    

Lags interval (in first differences): 1 to 1   

      
      
      

Unrestricted Cointegration Rank Test (Trace)   

      
      
Hypothesized  Trace 0.05   

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

      
      
None *  0.830542  83.43589  69.81889  0.0028  

At most 1  0.461634  39.05707  47.85613  0.2580  

At most 2  0.404395  23.57663  29.79707  0.2189  

At most 3  0.217909  10.62218  15.49471  0.2358  

At most 4 *  0.163980  4.477558  3.841466  0.0343  

      
      
 Trace test indicates 1 cointegratingeqn(s) at the 0.05 level  

 * denotes rejection of the hypothesis at the 0.05 level  

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

      

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  

      
      
Hypothesized  Max-Eigen 0.05   

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

      
      
None *  0.830542  44.37882  33.87687  0.0020  

At most 1  0.461634  15.48044  27.58434  0.7094  

At most 2  0.404395  12.95446  21.13162  0.4564  

At most 3  0.217909  6.144619  14.26460  0.5947  

At most 4 *  0.163980  4.477558  3.841466  0.0343  

      
      
 Max-eigenvalue test indicates 1 cointegratingeqn(s) at the 0.05 level  

 * denotes rejection of the hypothesis at the 0.05 level  

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

      

 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):   
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HDI LOG(EXD) LOG(FDI) LOG(FPI) LOG(FAD)  

 7.139800 -1.271203  0.392421  1.138224  0.146213  

-6.417955  1.583004 -0.192012 -0.103035 -0.741408  

 19.40164  0.375832 -1.688764 -0.182408  0.275693  

 16.37369 -0.454836  0.386124 -0.163820 -0.111153  

 11.29632 -0.376816  1.418658  0.054898  0.382863  

      
      
      

 Unrestricted Adjustment Coefficients (alpha):    

      
      
D(HDI) -0.014335 -0.011284 -0.022899  0.002685  0.003347 

D(LOG(EXD))  0.017726 -0.140958  0.024594  0.176560  0.029570 

D(LOG(FDI))  0.044876 -0.176675  0.330397  0.055957 -0.214847 

D(LOG(FPI)) -1.257156  0.084876  0.268364  0.279643  0.286757 

D(LOG(FAD)) -0.110571  0.140999 -0.049682  0.087700 -0.071097 

      
      
      

1 Cointegrating Equation(s):  Log likelihood -28.13337   

      
      
Normalized cointegrating coefficients (standard error in parentheses)  

HDI LOG(EXD) LOG(FDI) LOG(FPI) LOG(FAD)  

 1.000000 -0.178045  0.054962  0.159420  0.020479  

  (0.02969)  (0.03386)  (0.01737)  (0.01146)  

      

Adjustment coefficients (standard error in parentheses)   

D(HDI) -0.102350     

  (0.06971)     

D(LOG(EXD))  0.126557     

  (0.73929)     

D(LOG(FDI))  0.320408     

  (1.33979)     

D(LOG(FPI)) -8.975841     

  (1.97440)     

D(LOG(FAD)) -0.789457     

  (0.57756)     

      
      
      

2 Cointegrating Equation(s):  Log likelihood -20.39315   

      
      
Normalized cointegrating coefficients (standard error in parentheses)  

HDI LOG(EXD) LOG(FDI) LOG(FPI) LOG(FAD)  

 1.000000  0.000000  0.119956  0.531468 -0.226166  

   (0.22613)  (0.10125)  (0.06866)  

 0.000000  1.000000  0.365039  2.089635 -1.385298  

   (1.20343)  (0.53886)  (0.36537)  

      

Adjustment coefficients (standard error in parentheses)   

D(HDI) -0.029928  0.000360    

  (0.09019)  (0.01907)    

D(LOG(EXD))  1.031220 -0.245670    

  (0.94151)  (0.19911)    

D(LOG(FDI))  1.454303 -0.336725    

  (1.75660)  (0.37148)    

D(LOG(FPI)) -9.520573  1.732459    

  (2.64788)  (0.55996)    

D(LOG(FAD)) -1.694385  0.363761    

  (0.70803)  (0.14973)    
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3 Cointegrating Equation(s):  Log likelihood -13.91592   

      
      
Normalized cointegrating coefficients (standard error in parentheses)  

HDI LOG(EXD) LOG(FDI) LOG(FPI) LOG(FAD)  

 1.000000  0.000000  0.000000  0.205704 -0.076432  

    (0.03933)  (0.02613)  

 0.000000  1.000000  0.000000  1.098297 -0.929640  

    (0.35048)  (0.23290)  

 0.000000  0.000000  1.000000  2.715700 -1.248245  

    (0.52419)  (0.34834)  

      

Adjustment coefficients (standard error in parentheses)   

D(HDI) -0.474199 -0.008246  0.035212   

  (0.16644)  (0.01588)  (0.01341)   

D(LOG(EXD))  1.508391 -0.236427 -0.007513   

  (2.11921)  (0.20213)  (0.17077)   

D(LOG(FDI))  7.864554 -0.212551 -0.506429   

  (3.58413)  (0.34186)  (0.28882)   

D(LOG(FPI)) -4.313864  1.833319 -0.962836   

  (5.81131)  (0.55429)  (0.46829)   

D(LOG(FAD)) -2.658291  0.345089  0.013437   

  (1.57622)  (0.15034)  (0.12702)   

      
      
      

4 Cointegrating Equation(s):  Log likelihood -10.84361   

      
      
Normalized cointegrating coefficients (standard error in parentheses)  

HDI LOG(EXD) LOG(FDI) LOG(FPI) LOG(FAD)  

 1.000000  0.000000  0.000000  0.000000 -0.015973  

     (0.01240)  

 0.000000  1.000000  0.000000  0.000000 -0.606834  

     (0.12539)  

 0.000000  0.000000  1.000000  0.000000 -0.450060  

     (0.17893)  

 0.000000  0.000000  0.000000  1.000000 -0.293915  

     (0.11733)  

      

Adjustment coefficients (standard error in parentheses)   

D(HDI) -0.430235 -0.009468  0.036249 -0.011417  

  (0.20798)  (0.01620)  (0.01369)  (0.00896)  

D(LOG(EXD))  4.399327 -0.316733  0.060661  0.001289  

  (2.40515)  (0.18735)  (0.15832)  (0.10358)  

D(LOG(FDI))  8.780784 -0.238003 -0.484823 -0.000151  

  (4.47968)  (0.34895)  (0.29487)  (0.19292)  

D(LOG(FPI))  0.264921  1.706128 -0.854859 -1.534434  

  (7.06348)  (0.55021)  (0.46494)  (0.30419)  

D(LOG(FAD)) -1.222315  0.305200  0.047300 -0.145688  

  (1.89504)  (0.14761)  (0.12474)  (0.08161)  

      
      
OVERPARAMETARIZED ECM 

 

Dependent Variable: D(HDI)   

Method: Least Squares   

Date: 03/28/20   Time: 19:00   

Sample (adjusted): 1990 2018   
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Included observations: 23 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
C -0.013868 0.015918 -0.871189 0.4125 

D(HDI(-1)) 0.130186 0.361710 0.359918 0.7295 

D(HDI(-2)) 0.536948 0.310824 1.727497 0.1277 

DLOG(EXD) 0.055275 0.021235 2.603094 0.0353 

DLOG(EXD(-1)) 0.009507 0.024288 0.391439 0.7071 

DLOG(EXD(-2)) -0.014835 0.018235 -0.813565 0.4427 

DLOG(FDI) -0.040867 0.014404 -2.837279 0.0251 

DLOG(FDI(-1)) -0.026318 0.022743 -1.157159 0.2852 

DLOG(FDI(-2)) 0.005586 0.016390 0.340818 0.7432 

D(FPI) -8.16E-08 6.19E-07 -0.131958 0.8987 

DLOG(FPI(-1)) -0.003718 0.005523 -0.673145 0.5225 

DLOG(FPI(-2)) -0.007964 0.005537 -1.438419 0.1935 

DLOG(FAD) -0.002628 0.023373 -0.112437 0.9136 

DLOG(FAD(-1)) 0.015326 0.027524 0.556826 0.5950 

DLOG(FAD(-2)) 0.026724 0.029560 0.904045 0.3960 

ECM(-1) -0.623673 0.414590 -1.504313 0.1762 

     
     
R-squared 0.848744     Mean dependent var -0.001565 

Adjusted R-squared 0.524625     S.D. dependent var 0.051341 

S.E. of regression 0.035398     Akaike info criterion -3.642586 

Sum squared resid 0.008771     Schwarz criterion -2.852677 

Log likelihood 57.88974     Hannan-Quinn criter. -3.443926 

F-statistic 2.618614     Durbin-Watson stat 2.633357 

Prob(F-statistic) 0.101185    

     
     
PARSIMONIOUS ECM 

Dependent Variable: D(HDI)   

Method: Least Squares   

Date: 03/28/20   Time: 19:01   

Sample (adjusted): 1990 2018   

Included observations: 24 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
C -0.014211 0.009526 -1.491783 0.1616 

D(HDI(-1)) 0.111300 0.252536 0.440729 0.6672 

D(HDI(-2)) 0.417304 0.194455 2.146022 0.0530 

DLOG(EXD) 0.060410 0.014272 4.232741 0.0012 

DLOG(EXD(-2)) -0.011558 0.012713 -0.909126 0.3812 

DLOG(FDI) -0.040486 0.008135 -4.976515 0.0003 

DLOG(FDI(-1)) -0.028594 0.010530 -2.715484 0.0188 

DLOG(FPI(-1)) -0.002141 0.003521 -0.608114 0.5544 

DLOG(FPI(-2)) -0.008134 0.003612 -2.251891 0.0438 

DLOG(FAD(-1)) 0.006973 0.016504 0.422531 0.6801 

DLOG(FAD(-2)) 0.034486 0.019147 1.801113 0.0968 

ECM(-1) -0.592518 0.265680 -2.230199 0.0456 

     
     
R-squared 0.833550     Mean dependent var -0.001083 

Adjusted R-squared 0.680970     S.D. dependent var 0.050268 

S.E. of regression 0.028393     Akaike info criterion -3.978519 

Sum squared resid 0.009674     Schwarz criterion -3.389492 

Log likelihood 59.74222     Hannan-Quinn criter. -3.822250 
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F-statistic 5.463057     Durbin-Watson stat 2.531144 

Prob(F-statistic) 0.003375    

     
     
 

NORMALITY TEST 

0

1

2

3

4

5

6

7

8

-0.05 -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04

Series: Residuals

Sample 1990 2018

Observations 24

Mean      -1.73e-18

Median   0.003801

Maximum  0.031136

Minimum -0.048822

Std. Dev.   0.020508

Skewness  -0.753128

Kurtosis   2.930265

Jarque-Bera  2.273669

Probability  0.320833


 

Breusch-Godfrey Serial Correlation LM Test:  
     
     
F-statistic 1.203627     Prob. F(2,10) 0.3401 

Obs*R-squared 4.656478     Prob. Chi-Square(2) 0.0975 
     
     
     

Test Equation:    

Dependent Variable: RESID   

Method: Least Squares   

Date: 03/28/20   Time: 19:04   

Sample: 1990 2018   

Included observations: 24   

Presample and interior missing value lagged residuals set to zero. 
     
     
Variable Coefficient Std. Error t-Statistic Prob.   
     
     
C 0.001420 0.009578 0.148237 0.8851 

D(HDI(-1)) 0.135103 0.263181 0.513348 0.6189 

D(HDI(-2)) -0.086194 0.214230 -0.402345 0.6959 

DLOG(EXD) -0.004586 0.014888 -0.308022 0.7644 

DLOG(EXD(-2)) 0.003875 0.012753 0.303813 0.7675 

DLOG(FDI) -0.002733 0.008266 -0.330657 0.7477 

DLOG(FDI(-1)) 0.005221 0.011445 0.456125 0.6580 

DLOG(FPI(-1)) -0.000920 0.003519 -0.261282 0.7992 

DLOG(FPI(-2)) 0.000339 0.003615 0.093710 0.9272 

DLOG(FAD(-1)) 0.003292 0.016935 0.194384 0.8498 

DLOG(FAD(-2)) -0.005817 0.020126 -0.289053 0.7784 

ECM(-1) 0.029049 0.263509 0.110237 0.9144 

RESID(-1) -0.352963 0.379539 -0.929980 0.3743 

RESID(-2) 0.408553 0.478884 0.853134 0.4136 
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R-squared 0.194020     Mean dependent var -1.73E-18 

Adjusted R-squared -0.853754     S.D. dependent var 0.020508 

S.E. of regression 0.027923     Akaike info criterion -4.027548 

Sum squared resid 0.007797     Schwarz criterion -3.340350 

Log likelihood 62.33058     Hannan-Quinn criter. -3.845234 

F-statistic 0.185173     Durbin-Watson stat 1.648277 

Prob(F-statistic) 0.997005    

     
     
 

  

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

     
     
F-statistic 0.395377     Prob. F(11,12) 0.9324 

Obs*R-squared 6.384405     Prob. Chi-Square(11) 0.8465 

Scaled explained SS 1.540449     Prob. Chi-Square(11) 0.9996 

     
     
     

Test Equation:    

Dependent Variable: RESID^2   

Method: Least Squares   

Date: 03/28/20   Time: 19:05   

Sample: 1990 2018   

Included observations: 24   

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
C 0.000451 0.000228 1.982458 0.0708 

D(HDI(-1)) -0.003740 0.006035 -0.619705 0.5470 

D(HDI(-2)) -0.004388 0.004647 -0.944313 0.3636 

DLOG(EXD) -0.000233 0.000341 -0.683906 0.5070 

DLOG(EXD(-2)) -4.92E-05 0.000304 -0.161804 0.8742 

DLOG(FDI) 0.000239 0.000194 1.230830 0.2420 

DLOG(FDI(-1)) 0.000309 0.000252 1.229918 0.2423 

DLOG(FPI(-1)) -2.28E-05 8.41E-05 -0.270990 0.7910 

DLOG(FPI(-2)) 1.16E-05 8.63E-05 0.134391 0.8953 

DLOG(FAD(-1)) -0.000312 0.000394 -0.790786 0.4444 

DLOG(FAD(-2)) 5.16E-05 0.000458 0.112807 0.9120 

ECM(-1) 0.007630 0.006349 1.201806 0.2526 

     
     
R-squared 0.266017     Mean dependent var 0.000403 

Adjusted R-squared -0.406801     S.D. dependent var 0.000572 

S.E. of regression 0.000678     Akaike info criterion -11.44653 

Sum squared resid 5.52E-06     Schwarz criterion -10.85750 

Log likelihood 149.3583     Hannan-Quinn criter. -11.29026 

F-statistic 0.395377     Durbin-Watson stat 1.906418 

Prob(F-statistic) 0.932439    

     
     
LINEARITY TEST 

Ramsey RESET Test   

Equation: UNTITLED   

Specification: D(HDI) C D(HDI(-1)) D(HDI(-2)) DLOG(EXD) DLOG(EXD(-2)) 

        DLOG(FDI) DLOG(FDI(-1)) DLOG(FPI(-1)) DLOG(FPI(-2)) DLOG(FAD( 

        -1)) DLOG(FAD(-2)) ECM(-1)  

Omitted Variables: Squares of fitted values  
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 Value df Probability  

t-statistic  0.262617  11  0.7977  

F-statistic  0.068968 (1, 11)  0.7977  

Likelihood ratio  0.150005  1  0.6985  

     
     
F-test summary:   

 Sum of Sq. df Mean Squares  

Test SSR  6.03E-05  1  6.03E-05  

Restricted SSR  0.009674  12  0.000806  

Unrestricted SSR  0.009613  11  0.000874  

     
     
LR test summary:   

 Value    

Restricted LogL  59.74222    

Unrestricted LogL  59.81722    

     
     
     

Unrestricted Test Equation:   

Dependent Variable: D(HDI)   

Method: Least Squares   

Date: 03/28/20   Time: 19:05   

Sample: 1990 2018   

Included observations: 24   

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
C -0.014364 0.009936 -1.445693 0.1761 

D(HDI(-1)) 0.075967 0.295365 0.257197 0.8018 

D(HDI(-2)) 0.394148 0.220834 1.784814 0.1019 

DLOG(EXD) 0.063348 0.018601 3.405684 0.0059 

DLOG(EXD(-2)) -0.012201 0.013462 -0.906364 0.3842 

DLOG(FDI) -0.041433 0.009206 -4.500638 0.0009 

DLOG(FDI(-1)) -0.029099 0.011131 -2.614180 0.0241 

DLOG(FPI(-1)) -0.002243 0.003686 -0.608453 0.5552 

DLOG(FPI(-2)) -0.008538 0.004063 -2.101529 0.0594 

DLOG(FAD(-1)) 0.007016 0.017185 0.408255 0.6909 

DLOG(FAD(-2)) 0.038286 0.024634 1.554180 0.1484 

ECM(-1) -0.554856 0.311591 -1.780719 0.1026 

FITTED^2 -0.679256 2.586491 -0.262617 0.7977 

     
     
R-squared 0.834587     Mean dependent var -0.001083 

Adjusted R-squared 0.654136     S.D. dependent var 0.050268 

S.E. of regression 0.029563     Akaike info criterion -3.901435 

Sum squared resid 0.009613     Schwarz criterion -3.263323 

Log likelihood 59.81722     Hannan-Quinn criter. -3.732144 

F-statistic 4.625014     Durbin-Watson stat 2.456446 

Prob(F-statistic) 0.008217    
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