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ABSTRACT
This research work centered on econometrics analysis on significance of transportation sector to the Nation Gross Domestic Product (GDP) in Nigeria economic. The aim of this research work is to test for significance of transportation sector to the Nation Gross Domestic Product. The literature review explain extensively on the important of using econometrics to carry out this research and why is desirable to fit the model. The methodology employs the use of multiple regression analysis, test of parameter 𝛽𝑂 and coefficient of determination. The result of the analysis exhibit the relationship that exist, when GDP regress on Road, Sea, Rail and Air the relationship is given as 𝑌 = 𝛽0  + 𝛽1 (𝐼𝑅) + 𝛽2(𝐸𝑅) + 𝛽3(𝐶𝑃𝐼) +  𝜇𝑡, the road, sea, rail and air transportation are useful in predicting the value of Gross Domestic Product. 𝑌 = 3.559  -0.772(𝐼𝑅) + 0.006(𝐸𝑅) − 125.262(CPI) + 𝜇𝑡 The value of R-square show that combination of IR, ER, CPI explain variation in GDP which is significantly implies that the four variables are important in GDP and the Sea transportation contribute majorly to the nation Gross Domestic Product. Testing the significant of the parameter, it is observed that there is presence of multicollinearity, heteroscedascity and autocorrelation and necessary correction are made on them. 
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CHAPTER ONE
[bookmark: _TOC_250002]1.0	INTRODUCTION
Transportation is about mobility of people, goods and services. World demand for transport services is growing at alarming rate. For example, global demand for passenger transport service is predicted to grow from 26 trillion passenger kilo meters in 1990 to 103 trillion passenger kilometers in 2050 on average (Schater and Victor 1997; USA DOT, 1990). Unfortunately, the rapid growth in transport demand strains the transport capacity unit as a result of inadequate expansion in transport physical infrastructure. In Nigeria, we should begin to think of having a dramatic shift and concern for the understanding of an effective management of the industry via the use of statistics of another available sources of information people are already asking if certain principle could be applied more widely to the major mode of transportation with a larger systematic view of the entire notion such that a transport policy or strategy could be evolved to make real sustainable improvement to our quality of life.

Transportation has been with us from the earliest history of man and its various crude forms. It has passed through various stages and development and grows into what we are witnessing today both in terms of magnitude, diversity and variety.
Transport is to carry or move goods and passenger from one place to another and the transportation sector, comprises of district modes like road, air, rail and ocean and activities which are extremely complex and have numerous inter-relationship with other sectors of the economy.
One indicator often use in national accounts to monitor economic progress in the Gross Domestic Product (GDP).
Transportation activities are disaggregated into road, rail and pipelines, water, air and transport services subsectors in the National account of Nigeria. Transportation experienced relative freeze in real growth, declining slightly to 6.83% in 2009 from 6.9% in 2008. Virtually, all subsectors contributed to the relative stability in growth with rail and pipelines subsector experiencing marginal declines in term of contribution to GDP growth, transportation activities accounted for 2.70% in 2009 as against 2.71% 2008.
The less than impressive performance of transportation sector during the period could largely be attributed to the poor state of transport infrastructure. The rail system had remained inactive for many years with obsolete tracks and equipment. While, water transportation has been undone by poor state of water routes, the growth of road transport activities has been largely constrained by the poor state of roads.
More positively, there was the re-opening of the Port Harcourt Airport in 208 while government demonstrated renewed efforts to revive the rail system.
[bookmark: _TOC_250001]1.1	STATEMENT OF PROBLEM
Transport system provides mobility, access and other benefits such as facilitating the productivity of the other sector of the economy. At the same time, transport contributes to several major environmental pressure including atmospheric pollution, traffic accidents and congestion, resources depletion, waste accumulation and disruption of nature and cities. In a similar vein, population growth incomes combine to generate higher demand for transport service which has some negative implication for development. These impacts are economic, social and environmental issues which pose constraints to sustainable transport system.
1.2	AIM OF THE STUDY
The aim of this research work is to test for significance of transportation sector to the nation Gross Domestic Production (GDP)
1.3	OBJECTIVES OF THE STUDY
1. To check for autocorrelation among the independent variables (mode of transportation
2. To check for multicolinearity among the independent variables
[bookmark: _TOC_250000]
1.4 	SIGNIFICANCE OF THE STUDY
It is important that this work should be done because the findings and results of the study will be useful to the transportation industry and the general public in addition of serving as a useful contribution to the knowledge.
1.5	LIMITATION OF THE STUDY
This research work is limited to the percentage contribution of transportation sector to the Gross Domestic Product in Nigeria.
1.6	DEFINITION OF TERMS
GROSS DOMESTIC PRODUCT: Gross Domestic Product are the products produced or the income of a country within his own geographical region. This definition naturally excludes all the values of imported goods and services.
TRANSPORTATION: Transportation is the movement of people, goods and services from one place to another through road, rail, water and air etc.
ROAD TRANSPORTATION: Road transportation could be defined as the movement of people, goods and services through the railway by train. It could also be used to carry heavy commodities.
AIR TRANSPORTATION: Air transportation is the movement of people, goods and services by aero plane, helicopter etc.
SEA TRANSPORTATION: Sea transportation could be defined as the movement of people, goods and services by ships, boats etc. through the water. It is also used to carry heavy commodities.
RAIL TRANSPORTATION: Rail transportation can be defined as the movement of people, goods and services by train, through railway.
























CHAPTER TWO
2.0	LITERATURE REVIEW
The analysis of Econometrics is the most important techniques of making inference about the future on the basis of what has happened in the past. According to Schmidt (2005), he came to conclusion that the knowledge of econometrics analysis and analysis of residuals could help to develop a good model for prediction. Okunamiri (2003) also reflected the effectiveness of econometrics analysis on the effect of crude oil on Gross Domestic Product and inflationary growth on the Nigerian economy.
Literally interpreted, econometrics means “economic measurement” although measurement in an important part of econometrics the scope of econometrics is much broader as can be seen from the following quotations.

Gerhard Tintner (2016) in Methodology of Mathematical Economics and Econometrics defined econometrics as the result of a curtain outlook on the role of economics consists of the application of mathematics statistical to economic data to lend empirical economics and obtain numerical results.
Samuelson, Koopmans and Stone (2017) in report of the evaluation of committee for econometrics defined econometrics as the quantitative analysis of actual economic phenomenal based on the concurrent development of theory and observation related to appropriate methods of inference.
Hauburig (2017), defined econometrics as an integration of economic theory, mathematics and statistical techniques for the purpose of testing hypothesis about economic variable or phenomenon.
According to Koutsoyiannis (2001), defined econometrics as the integration of Economics, Mathematics and statistics for the purpose of providing numerical values for the parameter of economic relationships and verifying economic theories. An Econometrics combines the roles of an economist, a mathematician and a statistician. As an economist, he applies economic theory on economic data to formulate economic problem in commercial and industrial sectors of the economy. As a Mathematician, he formulates appropriate mathematical models for economic problems. As a Statistician, he uses statistical tools to estimate the parameter of the mathematical model, draw statistical inferences on the parameter for policy makers to take decision on.
To summarize above definitions, we can therefore define econometrics as the application of statistics techniques on a mathematical model of an economic data to estimate its parameters and draw statistical inferences on the parameters to facilitate correct decisions on economic phenomena.

2.1	STAGES IN ECONOMETRIC RESEARCH
How do econometricians proceed in their analysis of an economic problem? Hendry (1995), Econometrics identified eight stages for econometrics research
work which includes;
(i) Statement of theory or hypothesis
(ii) Specification of the mathematical model of the theory
(iii) Specification of the statistical or econometric model
(iv) Obtaining the data
(v) Hypothesis testing
(vi) Forecasting or prediction of the future trend or value
(vii) Using the model for control or policy purposes.
2.2	ECONOMETRIC MODEL
The most and the first important step in econometrics has to do with an attempt to study the relationship between variables and to express this relationship in mathematical form, this is to specify the model, with which the economic phenomenon will be explored empirically. In summary, an econometric model is a set of joint probability distributions to which the true joint probability distributions of the variables under study supposed to belong. It involves the determination of:
1. The dependent and explanatory variables which will be included in the model.
2. The apriori theoretical expectation about the sign and the size of the parameters of the function.
3. The mathematical form of the model.
2.3	ATTRIBUTES OF A GOOD ECONOMETRIC MODEL
To go with Gujarati, (2005). The following attributes are identified:
1. A good model must be parsimonious and explain a lot with little
2. Identifiability
3. Goodness of fit
4. Theoretical consistency Predictive power

2.4	USES OF ECONOMETRIC MODEL
1. To estimate parameters of econometric model and test their significances.
2. To use the obtained parameter in formulating economic policy
3. To forecast future value of the variable in the model
4. To verify economic theory and hypothesis from empirical information.

2.5	CAUSES OF AUTOCORRELATION
1) Influence of omitting or missing explanatory variable relevant to the model
2) Mis-specified functional form of the model
3) Inter-pollution in the statistics observation
4) Existence of error of random behavior e.g. cause by flow strike, fire disaster.

2.6	SOLUTION OF MULTICOLLINEARITY
1. Exclusion of collinear variable
2. Increase sample size
3. By combining variable contributing to multicollinearity to form a weighted sum.
4. Imposition of external information such as a priori restriction.

2.7	HETEROSCEDASTICITY
The ordinary least square assumption of homoscedasity implies that each of the stochastic disturbances (Ut) has the same variance. But if this assumption does not hold then, there is a problem of heteroscedasticity.
i.e. E[Ut2 ] = 2 for all t
Heteroscedasticity can arise as a result of the presence of outliers. An outlying observation, or outlier, is an observation that is much different (either very small or very large) in relation to other observation in the sample. The inclusion or exclusion of such an observation, especially if the sample size is small, can substantially alter the result of regression analysis. We should note that the problem of heteroscedasticity is likely to be more common in cross-sectional than in time series data. In cross-sectional data, one usually deals with members of the population of a given point in time, such as individual consumers, their families, firms, industries or geographical subdivision such as state, country, city etc. Moreover, these members may be of different size, such as small, medium or large firm or low, medium or high income. In time series data, on the other hand, the variables tend to be of similar order of magnitude because one generally collects the data for the same entity over a period of time. Examples are Gross Domestic product, consumption expenditure, savings or employment in a country for certain period.

2.8	CONSEQUENCES OF HETEROSCEDASTICITY
The following are possible consequences of heteroscedasticity:
1) The formulae of the variance of the coefficients to conduct tests of significance and construct confidence intervals cannot be applied.
2) Prediction based on the least square estimate will be invalid and inefficient.
3) The regression parameter estimate would still be statistically unbiased.
4) Variance of parameter estimate will be very large.

2.9	DETECTION OF HETEROSCEDASTICITY
Various tests have been suggested for establishing homoscedasticity. Two tests that would discussed in this project work are:
1) The Spearman rank-correlation test
2) The Goldfield and Quandt test.

2.10	SOLUTION TO HETEROSCEDASTICITY
After the realization of the existence of heteroscedasticity in the data, it has to be estimated by any of these two procedures.
1) The variable in the model could be transformed to reduce heteroscedasticity in the residual variance.
2) Deflection of all variables by some measure of size.
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CHAPTER THREE
3.0 	RESEARCH METHODOLOGY
3.1	METHOD OF DATA COLLECTION
The data for this study were mainly secondary data sourced from Central Bank of Nigeria statistical bulletin, 2023; Annual Report of Nigeria Gross Domestic product. (GDP) between 2000-2024. Which consists of the Real GDP, the transportation monetary output, industrial monetary output, services monetary output etc.
The Statistical instruments
Here, the set of various statistical tools to be used for the analysis are presented.

3.2	TEST OF ASSUMPTIONS
The power of the least square method depends on the validity of the assumption made.
The assumptions to be tested for are:
1) Test for Multicollinearity
2) Test for Heteroscedasticity
3) Test for Autocorrelation.

3.3	MULTICOLLINEARITY
Multicollinearity occur when two or more explanatory variables in the regression model are highly correlated thereby making it impossible to isolate their individual effect on the dependent variable. If multicollinearity exists, then some of the X- variables are linearly dependent and hence β may not be found.

3.4	CONSEQUENCES OF MULTICOLINEARITY
1) High R2 with wrong signs for the parameters resulting in non-significant parameter estimates and leading to erroneously dropping of X variable(s) that is necessary in the model. Note that high R2 implies that the model is adequate.
2) Variances of the coefficient will be large making estimates of parameters indeterminate in the case of perfect multicollinearity.

3.5	DETECTION OF MULTICOLLINEARITY
Multicollinearity may be detected using any or combination of the following:
1. High R2 but insignificant t-ratio parameters.
2. High pair-wise i.e. zero order correlation among regressors and partial correlation coefficient.
3. Auxiliary Regression method: Regression of Xi on X’s to test for collinearity of the explanatory variables to detect whether there is multicollinearity or not.
Hypothesis:
H0: Xi is inter-correlated Hi: Xi is not inter-correlated Decision rule:
If Fcal> Ftab reject H0 conclude that Xi is inter-correlated. Fcal =
Ftab = F(k-2),(n-k+1),α
1. Method of eigenvalues and condition index: this method can also be used to detect multicollinearity by finding condition number k which is defined as
K = , and condition Index is defined as CI 

Rule of thumb: If k is between 100 and 1000, there is strong multicollinearity, if exceed 1000 there is severe multicollinearity.
2. Using Farrar-Glauber Test to test for multicollinearity: Hypothesis:
H0: there is no multicollinearity H1: there is multicollinearity
α = 0.05
χ2= - {n - 1 - 1/6(2k + 5)} lnDcal

2	2χ	= χ

            tab		k(k+1)/2, α
where D is determinant of correlation matrix, n is sample size, and k is the number of explanatory variable.
Decision rule: if χ2	> χ2	accept the null hypothesis i.e. Htab	cal	0


3.6	AUTOCORRELATION
When the assumption that the successful observation of the dependent variable is uncorrelated fails, what is known as autocorrelation or serial correlation exist. It is common in time series data than cross sectional data. That is, when the assumption that
Cov (UtUt1) = 0	t ≠ t1
Or E (UtUt1) = 0	t ≠ t1

3.7	CONSEQUENCES OF AUTOCORRELATION
The presence of autocorrelation in econometrics causes the following:
1) The variance of the random error “ U” may be underestimated.
2) The least square estimate of the parameter is statistically unbiased, but are no longer of minimum variance, hence the estimate is inefficient. This invariably, make the prediction from the estimated least square regression equation inefficient.
3) The ordinary least square variances of the parameter estimates are likely to be larger than those other econometric methods.
4) The confidence interval test of hypothesis based on “F” distribution is no longer valid because of the serial correlation.

3.8	TEST OF AUTOCORRELATION
There are various ways by which autocorrelation can be detected, we have
i. Plotting of residuals
ii. Trial estimation of autoregressive equation
iii. The Durbin-Watson statistics
Out of these three tests, the Durbin-Watson statistics test is the most reliable and the most conventional, the procedure is obtained as follow:

TEST FOR AUTOCORRELATION USING DURBIN-WATSON STATISTICS TEST
Detection of autocorrelation: In this section, Durbin Watson statistic test will be employed in testing for autocorrelation.
Hypothesis:
H0: ρ = 0 i.e. no autocorrelation 
H1: ρ ≠ 0 i.e. autocorrelation exist 
The test is carried out using
d= 2(1 - ρ)
Decision rule:
ρ = 0, d= 2, no autocorrelation
ρ = 1, d = 0, perfect +ve autocorrelation 
ρ = -1, d = 4, perfect -ve autocorrelation
0 ≤ d ≤ 2, presence of +ve autocorrelation.
OR
By using Durbin-Watson table as follow:
If d*< dL, Ho is rejected i.e. there is positive autocorrelation
If d*> (4 - dL), Ho is rejected i.e. there is presence of negative autocorrelation.
If dU< d*< (4 - dU), Ho is accepted i.e. there is no autocorrelation. 
If dL < d*< dU or if (4 - dU) < d*< (4 - dL) the test is inconclusive



FORMS OF A MODEL
Single Equation Model:
This is the form in which dependent variable is expressed as a function of an independent variable. The model may be linear or nonlinear.
Single equation linear model: This is of the form Yt = βo + β1Xt + et
Where	
Yt is Dependent variable/Regressed/Explained/Endogenous variable at time t.
Xt is Independent variable/Regression/Explanatory variable/Exogenous variable at time. et Is error term/disturbance term.
β0 and β1 are constant parameters to be estimated.
Equation of non-linear model: this is may be expressed in any of the following forms.
(i) Y abx (semi-logarithm form)
(ii) Y = axb (double logarithm form)
(iii) Y = a + (reciprocal form)
Note: The non-linear may be can be made linear by:
a) Natural logarithm transformation
b) Reciprocal transformation
c) Square root transformation
Simultaneous Equation Model: - This is a system describing the joint dependence of variables. It consists of a set of term of multiple equations that are treated together. A model is said to constitute a system of simultaneous, if all the relationship involves are needed for the determining the value for at least one of endogenous variable is included in the model. This implies that one of the relationship includes more than one endogenous variables is in the model. e.g
Y1i = 1 + β1X1 + β2X2 + β3Y2 + U1i Y2i = 2 + β2X2 + U2i
(iv) Multiple Equation Model: - Here, we have many explanatory variables to explain a single response such as Yt = β0 + β1P + β2P0 + β3Y + β4t + et


3.9	ASSUMPTIONS OF LINEAR REGRESSION
The following are the assumptions imposed on the equation vector.
(i) The error term U is real random variable.
(ii) Linearity in parameter, if the variable is not linear it should be transformed.
(iii) E(Ut) = 0
(iv) The variable of each Ut is the same for all the Xi value (Homoscedasticity)
(v) E(Ut2) = 2which is constant.
(vi) The values of each Ut are normally distributed that is Ut ~N (0, 2)
(vii) The values at Ut (corresponding to Xt) are independent from the values of any other Ut1(Corresponding to Xt1)	E(UtUt1) = 0 for t =t1
(viii) Every disturbance term Ui is independent of the explanatory variable
(ix) E(U1X1t) = E(U1X2t) = 0
(x) X is a set of fixed numbers i.e. X is non-stochastic
(xi) Number of observation m must be greater than number of parameters in the model
(xii) The explanatory variables are	not perfect linearly correlated.(no perfect multicollinearity).
(xiii) The model must be correctly specified

3.10	THE GENERAL LINEAR REGRESSION MODEL
a typical equation of the general linear regression model can be written as 
Yt = β0 + β1X1t + β2X2t +… +  βnXnt +Ut	t = 1, 2,…,n
Y1 = β0 + β1X11 + β2X21 +… + βnXn1 +U1 
Y2 = β0 + β1X12 + β2X22 +… + βnXn2 +Ut2

Yn = β0 + β1X1n + β2X2n +… + βnXnn +Un
We can write the general linear regression model in matrix form as
Y = Xβ + U 
Least Square method of estimating
Minimize S = ∑Ui2 = U1U 
S  = U1U and U = (Y - X) 
S = U1U = (Y - X)1(Y - X)
Open bracket
S = U1U = Y1Y - Y 1 X - X1βY - β1X β
Differentiate with respect to β
= -2X1Y + 2X1X β
When = 0
-2X1Y + 2X1X β = 0 2X1X β = 2 X1Y
=  (X1X)-1 X1Y

Mean and Variance of
= (X1X)-1 X1Y
= (X1X)-1 X1(Xβ + U) since Y = Xβ + U
= (X1X)-1 X1Xβ + (X1X)-1 X1U
= β + (X1X)-1 X1U
Taking expectation of both sides 
E= E[β + (X1X)-1 X1U]
E= β + E[(X1X)-1 X1U] ,, Note, expectation of error = 0. 
Hence; E= β. This implies that is an unbiased estimate of β 
VARIANCE OF
V= E[( - β)( - β)1]
Where - β = (X1X)-1 X1(Xβ + U) - β 
V= β + (X1X)-1 X1U - β
V= E[( - β)( - β)1]
  = E[{(X1X)-1 X1U)}{ (X1X)-1 X1U) }1]
  = E[(X1X)-1 X1 UU1X( X1Xβ)-1]
  = (X1X)-1X1X( X1X)-1 E(U1U) 
Note: E(U1U) = 2
V=2(X1X)-1

3.11	TEST OF SIGNIFICANCE AND CONFIDENCE INTERVAL TEST OF SINGLE CO-EFFICIENT
Hypothesis (individual test of significance of β )
H0: βi = 0 i.e. βi is not significant 
H1: βi ≠ 0 i.e. βi is significant
i = 1, 2, 3.
βi = (X1X)-1X1Y
ttab = t1-α/2, (n-k). Where p is the number of parameters in the model. 
Decision rule: accept H0 if tcal<ttab otherwise reject H0. 
alternatively, if P-value > 0.05 reject H0 otherwise accept H0.
Conclusion: if t-calculated (tcal) < ttab accept H0, otherwise H0 is rejected


3.12	TEST OF SIGNIFICANCE OF ENTIRE COEFFICIENTS
To test whether the entire coefficient is significant a joint test for βi’s is carried out
(overall test of significance of βi's ) The hypothesis to be tested is
H0: β0 = β1 = β2 = β3 = 0 i.e no significant difference between the βi's. 
H1: β0 ≠ β1≠ β2 ≠ β3 ≠ 0 i.e at least one of the βi's is significant
The conventional analysis of variance (ANOVA) shall be used.
Sum of square for Total (SST) = Y1Y – n2
Sum of square for regression (SSR) = X1Y1 - n2
Sum of square Error (SSE) = SST- SSR = Y1Y - X1Y1
ANOVA TABLE

	Source of
Variation

	DF
	S S
	MS
	F -r a t i o

	Due to
Regression 
	P
	X1Y1-n2
	X 1 Y1 - n 2 / p
	M S R / M SE

	D u e t o
E r r o r
	n- p– 1
	Y 1 Y1 – X1Y1
	Y1Y1- X1Y1/(n-p-1)
	

	Total
	N-1
	Y 1 Y1 –n Y 2
	
	



Critical region:
Ftab =Fv1,v2, α where;
V1 = p and V2 = n-p-1, and α is the level of significance.
Decision rule:
Accept H0 if Ftab> Fcal, otherwise reject H0



STANDARD ERROR OF THE ESTIMATE
The standard error of the estimate can be obtained using the formula below:
S.E = Where:
Yiis the observation value of the dependent variable.
is the corresponding value estimated from the regression equation n is the number of observations
p is the number of predictors or independent variables
3.13	STANDARDIZE REGRESSION COEFFICIENT
The magnitude of the regression coefficient depends upon the scales of measurement used for the dependent variable Y and the explanatory variable variables
X. it is therefore necessary to standardize the variable for meaningful comparisons. The estimated model = β0 + β1X1t + β2X2t +… + βnXnt +Ut
Can be written as = +  + . . . +
Where Si = The expressions in the parenthesis are standardized variables. b’s; are the standard regression of coefficients and S1, S2, …,Sp are the standard deviations of variables X1, X2,…,Xp and Sy IS the standard deviation of variable Y. The coefficients where i = 1, 2,…, are called standardized regression coefficients. the standard regression coefficient measures the impact of a unit change in the standardized magnitude of standardized value of Xi on the standardized value of Y. the larger the magnitude of standardized bi the more Xi contributes to the prediction of Y. however, the regression equation itself should be reported from in terms of the unstandardized regression coefficients so that prediction of Y can be made directly from the X’s variable











	


CHAPTER FOUR
4.0	DATA PRESENTATION/DATA ANALYSIS
	The analysis of this project examine the application of the various statistical tests based on econometrics analysis on significant of transportation sector to the nation gross domestic product (GDP) which can be used to establish the validity of ordinary least square (OLS) assumption, assumption of multicollinearity, heteroscedasticity and autocorrelation as being discussed in methodology to the significance Of road, sea, rail and air transportation on the Gross Domestic Product.
	The data for this analysis work is yearly data from 2000-2024 recorded yearly with respect to the amount (N’billion).
4.1	PRESENTATION OF DATA
	YEAR 
	 GDP (Y) 
	ROAD (X1) 
	SEA (X2) 
	RAIL (X3) 
	AIR (X4) 

	2000 
	46.386 
	3476.16 
	0.72 
	170.87 
	116.81 

	2001 
	44.138 
	133447.27 
	4.98 
	835.41 
	1889.79 

	2002 
	59.116 
	1646965.61 
	5.07 
	829.33 
	2519.23 

	2003 
	67.655 
	210768.50 
	5.36 
	842.40 
	2759.18 

	2004 
	87.845 
	344913.02 
	6.41 
	909.92 
	3009.64 

	2005 
	112.248 
	365605.26 
	6.94 
	982.88 
	3282.82 

	2006 
	145.437 
	416240.26 
	7.53 
	1061.25 
	4023..88 

	2007 
	166.451 
	444989.96 
	9.55 
	1170.70 
	4567.79 

	2008 
	208.062 
	450329.84 
	9.66 
	1184.75 
	4622.60 

	2009 
	169.481 
	457590.70 
	10.22 
	1248.38 
	5243.09 

	2010 
	369.062 
	464518.00 
	10.35 
	1262.54 
	5439.11 

	2011 
	411.954 
	469955.88 
	11.02 
	1355.72 
	6012.18 

	2012 
	460.954 
	475322.13 
	11.85 
	1378.44 
	6259.32 

	2013 
	514.966 
	503342.45 
	12.34 
	1431.14 
	7128.46 

	2014 
	568.499 
	570019.53 
	12.98 
	1463.78 
	7867.28 

	2015 
	481.066 
	582458.81 
	13.15 
	1516.04 
	8522.97 

	2016 
	404.653 
	615994.76 
	13.76 
	1592.29 
	8643.06 

	2017 
	375.770 
	697988.00 
	14.09 
	1628.52 
	9419.00 

	2018 
	397.472 
	728569.23 
	14.64 
	1673.88 
	9989.10 

	2019
	475.770
	787992.00
	16.09
	1828.52
	9625.00

	2020
	432.2
	818569.23
	18.64
	1973.85
	9989.10

	2021
	 440.8
	1646965.61 
	5.07 
	829.33 
	2519.23 

	2022
	477.4
	210768.50 
	5.36 
	842.40 
	2759.18 

	2023
	363.8
	344913.02 
	6.41 
	909.92 
	3009.64 

	2024
	487.27
	365605.26 
	6.94 
	982.88 
	3282.82 


     SOURCE: NATIONAL BUREAU OF STATISTICS25



Where:
Y= Real Gross Domestic Product at Current Prices with the year 2019-2024 (RGDP)
X1= Road transportation
 X2= Sea transportation 
X3= Rail transportation 
X4= Air transportation
Descriptive Statistics
	
	Mean
	Std. Deviation
	N

	Y
	267.95868
	181.085070
	25

	(X1)
	504341.86158
	329606.407604
	25

	(X2)
	9.50632
	3.818819
	25

	(X3)
	1186.22316
	369.131391
	25

	(X4)
	5332.38474
	2753.820019
	25




4.2	DIAGRAM OF ORIGINAL DATA
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Interpretation: Since the information in figure above conform to the linearity assumption of OLS, this implies that there relationship between the dependent variable Y and the set of independent variables Xi's. Hence, there is no need for transformation of the original data



4.3	MODEL FORMATION AND TEST OF SIGNIFICANCE OF COEFFICIENTS.

Coefficients
	Model
	Unstandardized Coefficients
	Standardized  Coefficients
	T
	Sig.
	95.0% Confidence Interval for Beta
	Collinearity Statistics

	
	Beta
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Tolerance
	VIF

	(Constant)
	103.315
	116.503
	
	.887
	.390
	-146.559
	353.188
	
	

	
(X1)
	.006
	.000
	.014
	.111
	.913
	.000
	.000
	.781
	1.280

	1
	
	
	
	
	
	
	
	
	

	(X2)
	125.262
	50.515
	2.642
	2.480
	.026
	16.918
	233.606
	.011
	91.437

	(X3)
	-.849
	.392
	-1.731
	-2.165
	.048
	-1.691
	-.008
	.019
	51.527

	(X4)
	-.004
	.036
	-.064
	-.117
	.909
	-.082
	.073
	.041
	24.431


a. Dependent Variable: y
MODEL FITTING.
The above regression coefficient table is a table of multiple regression with a dependent variable (gross domestic product) and three independent variables (inflation rate, exchange rate, and consumer price index,) which are the reasonable considered factors in this analysis that will enhance proper model fitting and forecasting.
For this research work, the linear regression model is:
𝑌 = 𝛽0  + 𝛽1𝑋1  + 𝛽2𝑋2  + 𝛽3𝑋3  + 𝛽4 𝑋4  + 𝜇𝑡
𝑌 = 𝛽0 + 𝛽1(𝐼𝑅) + 𝛽2(𝐸𝑅) + 𝛽3(𝐶𝑃𝐼) +  𝜇𝑡
From the above table, we can conclude that our linear regression model for estimating and forecasting will be:
ꞈ
𝑌 = 3.559  -0.772(𝐼𝑅) + 0.006(𝐸𝑅) − 125.262(CPI) + 𝜇𝑡 
Interpretation of the model:
From Table 4.3 the estimated coefficients and the intercept from Table 4.3 above are interpreted as follows:
i. The coefficient of b1 i.e IR=0.772.suggests that for every increase in road transportation, the gross domestic product in Nigeria is expected to decrease by N0.772
ii. The coefficient of b 2 i.e ER = 0.006 suggests that for every increase in the exchange rate, the gross domestic product in Nigeria is expected to increase by N0.006
iii. The coefficient of b3 i.e CPI = 125.262 suggests that for every increase in consumer price index, the Gross domestic product in Nigeria is expected to increase by N125.262.
iv. The intercept b0= 3.559 is the expected mean value of Y i.e. Gross domestic product when Xi's are all zero. This show that if the contribution of X1, X2 and X3 are zero, the Total GDP will be increased by N3.559billion

TEST OF SIGNIFICANCE.
Hypothesis:
Ho  :i  0 There is no statistical significance between the parameters
Ho  : i  0  There is a statistical significance between the parameters
DECISION RULE: reject Ho if the significance value (Sig.) is less than 0.05, if otherwise,
accept Ho.
CONCLUSION: from the regression coefficients, we can therefore conclude that parameter
o is significant for it Sig value is less than 0.05, while the parameters 1, 2, and 3 are

insignificant for their Sig value is greater than 0.05.
4.4	TESTS FOR LINEARITY OF THE MODEL
Regression model
ꞈ
𝑌 = 3.559  -0.772(𝐼𝑅) + 0.006(𝐸𝑅) − 125.262(CPI) + 𝜇𝑡 

ANOVAa
	Model 
	Sum of Squares 
	Df 
	Mean Square 
	F 
	Sig. 

	
	Regression
	487692.602 
	4 
	121923.151 
	16.643 
	.000b 

	1 
	Residual 
	102559.842 
	14 
	7325.703 
	
	

	
	Total 
	590252.444 
	18 
	
	
	



a. Dependent Variable: y
b. Predictors: (Constant), (X4), (X1), (X3), (X2)

Decision rule: Reject Ho if the sig value < 0.05. If otherwise, accept Ho.
Conclusion: Since the sig value < 0.05, I therefore reject Ho and conclude that the model is adequate and fit for estimation and forecasting.

4.5	TESTS FOR MULTICOLLINEARITY
Hypothesis:
Ho: = 0 (there exist multicollinearity i.e. variables are inter-correlated) H1: 𝜌 ≠ 0 (there isn’t multicollinearity i.e. variables are not inter-correlated)
Detection of multicollinearity: the following are some of the method of detecting the presence of multicollinearity, if we have:
1. High R2 with insignificant parameters: there is indication of multicollinearity. Check the table below:
Model Summary
	Model
	R
	R
Square
	Adjusted R Square
	Std. Error
of the Estimate
	Change Statistics
	Durbin- Watson

	
	
	
	
	
	R Square Change
	F
Change
	df1
	df2
	Sig. F Change
	

	
	.909a
	.826
	.777
	85.590321
	.826
	16.643
	4
	14
	.000
	.824


a. Predictors: (Constant), (X4), (X1), (X3), (X2)
b. Dependent Variable: y

Interpretation: from the table above and test of significance of T-Ratio, we can say that R2 = 0.777 is high {Coefficient of determination between the dependent and independent variable(s) is 78%}. From the test of significance, we could see that all of the coefficients are not significant. In this wise, we have to reject Ho and conclude that the independent variables are inter-correlated and there is multicollinearity.
Farrar-Glauber Test: Here, we obtain the correlation matrix of the independent variables and further obtain the determinant D of the correlation matrix.


Correlations
	
	Y
	(X1)
	(X2)
	(X3)
	(X4)

	
	Y
	1.000
	.164
	.872
	.822
	.861

	
	(X1)
	.164
	1.000
	.268
	.312
	.297

	Pearson Correlation
	(X2)
	.872
	.268
	1.000
	.988
	.977

	
	(X3)
	.822
	.312
	.988
	1.000
	.959

	
	(X4)
	.861
	.297
	.977
	.959
	1.000

	
	Y
	.
	.252
	.000
	.000
	.000

	
	(X1)
	.252
	.
	.133
	.097
	.108

	Sig. (1-tailed)
	(X2)
	.000
	.133
	.
	.000
	.000

	
	(X3)
	.000
	.097
	.000
	.
	.000

	
	(X4)
	.000
	.108
	.000
	.000
	.

	
	Y
	19
	19
	19
	19
	19

	
	(X1)
	19
	19
	19
	19
	19

	N
	(X2)
	19
	19
	19
	19
	19

	
	(X3)
	19
	19
	19
	19
	19

	
	(X4)
	19
	19
	19
	19
	19


We obtain  2 = −[𝑛 − 1 – 1/6 (2k +5)𝐿𝑛𝐷] where n is the sample size and k the number of independent variables. 
Compare  2cal  with   , ∝. If calculated value > tabulated value, then there exist multicollinearity.
From the correlation matrix, determinant D = 0.08038. Therefore, Ln D = -2.520
 2 = 35-1-1/6(2*4+5)(-2.520) =
 2 =39.41
Tabulated Value: , ∝ =  , 0.05 = 
Decision Rule: Reject Ho if calculated value > tabulated value. If otherwise, accept Ho Conclusion: Since the calculated value > Tabulated value, we therefore reject Ho and conclude that there is presence of multicollinearity and the independent variables are inter-correlated. GENERALLY: Since all the methods above proved the presence of multicollinearity, we then conclude generally that the independent variables are inter-correlated. Hence the need for reduction of multicollinearity.

4.6	TEST FOR AUTOCORRELATION
Detection of autocorrelation: In this section, Durbin Watson statistic test will be employed in testing for autocorrelation.
Hypothesis:
H0: ρ = 0 i.e. no autocorrelation
H1: ρ ≠ 0 i.e. autocorrelation exist 
The test is carried out using
d = 2(1 - ρ)

Decision rule:
ρ = 0, d= 2, no autocorrelation
ρ = 1, d = 0, perfect +ve autocorrelation 
ρ = -1, d = 4, perfect -ve autocorrelation
0 ≤ d ≤ 2, presence of +ve autocorrelation.
OR
By using Durbin-Watson table as follow:
1. If d*<dL, Ho is rejected i.e. there is positive autocorrelation
2. If d*> (4 - dL), Ho is rejected i.e. there is presence of negative autocorrelation.
3. If dU< d*< (4 - dU), Ho is accepted i.e. there is no autocorrelation.
4. If dL< d*<dU or if (4 - dU) < d*< (4 - dL) the test is inconclusive.


Model Summary
	Mod el
	R
	R
Square
	Adjusted R Square
	Std. Error
of the Estimate
	Change Statistics
	Durbin- Watson

	
	
	
	
	
	R Square Change
	F
Change
	df1
	df2
	Sig. F Change
	

	
	.909
	.826
	.777
	85.590321
	.826
	16.643
	4
	14
	.000
	.824


a. Predictors: (Constant), (X4), (X1), (X3), (X2)
b. Dependent Variable: y
d = 2(1 - ρ) = 0.824 ρ = 0.588
By using Durbin-Watson Table:
n = 19, k = 4
dL= 1.283, dU =1.653, (4 - dL) = 2.717, (4 - dU) = 2.347, d* = 0.236
1. if d*<dL, H0 is rejected i.e. there is positive autocorrelation
2. If d*> (4 - dL), H0 is rejected i.e. there is presence of negative autocorrelation.
3. If dU< d*< (4 - dU), H0 is accepted i.e. there is no autocorrelation.
Conclusion: d* = 0.236 and ρ = 0.882, the value of ρ is not equal to zero i.e. ρ > 0, and 	d*<dL, thus, we reject H0 and conclude that there is a positive autocorrelation.



CHAPTER FIVE
5.0	SUMMARY OF FINDINGS, RECOMMENDATION AND CONCLUSION
5.1	SUMMARY OF FINDINGS
The main purpose of this study is to examine the significance of transportation sector on nation Gross Domestic Product between 2000-2024.
Efforts have been made to base the present work on reasonable empirical and theoretical foundations which vividly examined contribution of Road, Sea, Air and Rail transportation system to the Nigeria GDP per year and their gross effect since 2000 to 2024 as shown in Table 4.2 from the result obtained, sea transportation has the highest contribution with about (2%) follow by Road with about (89.5%) followed by air (8%) and lastly rail (1%)
The assumption of linearity is met, therefore multiple regression analysis was conducted and the model obtained is:
𝑌 = 𝛽0  + 𝛽1 (𝐼𝑅) + 𝛽2(𝐸𝑅) + 𝛽3(𝐶𝑃𝐼) +  𝜇𝑡 which the coefficient of the model is this
ꞈ
𝑌 = 3.559  -0.772(𝐼𝑅) + 0.006(𝐸𝑅) − 125.262(CPI) + 𝜇𝑡
and the validity and adequacy of the model was tested and confirmed. The parameter and the model were individually and jointly significant, meaning that sea transportation contribute mostly significantly to the Real GDP of Nigeria between the aforementioned period above
The coefficient of determination (R²) obtained from the analysis of original data as shown in table 4.4 is approximately equal to 1 which implies that the model explained all the variability of the response data around its mean.
However, having carried out all the necessary analysis and test, it was observed that
There is presence of several multicollinearity which was reduced by removing X1 which is the most collinear variable also, the test for autocorrelation indicate presence of autocorrelation among the observation 
5.2	CONCLUSION
Based on results and finding above, the Real Gross Domestic Product which is a measure of economic growth in Nigeria is significantly influenced by transportation sector, (Road, Sea, Air and Rail transportation sector respectively). Based on this result, it is hereby conclude that the most influential channel is Sea transportation, followed by Road, Air and Rail transportation respectively
5.3	RECOMMENDATIONS
1. Provision of storage facilities to prevent spoilage
2. Provision of well-equipped ship
3. Issuance of loans to NURTW for who are in needs
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