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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) + 𝜇𝑡The 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. 
Keyword: Transportation, gross domestic product,Akaike Information,Screen plot,Bar test, Barlet test, Multicolinearity
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CHAPTER ONE
1.0 INTRODUCTION
        The Gross Domestic Product (GDP) is one of the primary indicators used to measure the healthiness of a country’s economy. It is also used to determine the standard of living of individuals in an economy. However, Gross Domestic Product could be defined as the market value of all officially recognized final goods and services produced within a country in a given period of time. This implies that Gross Domestic Product takes into account the market value of each good or service rather than adding up the quantities of the goods and services directly. Gross Domestic Product is important in an economy because it is used to determine if an economy is growing more quickly or more slowly. Also, it is used to compare the size of economies throughout the world. Again, the Gross Domestic Product is used in the comparison of relative growth rate of economies throughout the world. For instance, the Federal Reserves in 
the United States uses it as one of the indicators of whether the economy needs to be restrained or stimulated. The components of Gross Domestic Product using the expenditure method includes; Consumption, Investment, Government expenditure, Gross export and Gross import. Where this could be expressed mathematically as GDP = C + I + G + (X - M). There are two other methods of calculating the Gross Domestic Product which are the Value Added (or Production) approach and the Income (or By Type) approach. In calculating Gross Domestic Product using either of the three approaches , it does not include intermediate goods, but only “new” products (final goods ) and services, this is to avoid double counting which may lead to the presentation of an inaccurate value of GDP. There are two types of GDP in existence which includes; Real GDP and Nominal GDP. Where Real GDP is the measurement of economic output of a country minus the effect of inflation and Nominal GDP is the measurement that leaves the price changes in the estimate.
      The relationship between government expenditure and economic growth has continued to generate intense debate among scholars. To date, policymakers are still divided as to whether government expansion helps or hinders economic growth. Proponents of bigger governments are usually of the view that increase in government expenditure, especially on socio-economic and physical infrastructures, encourages economic growth. For example, government expenditure on health and education are presumed to raise the productivity of labour and increase the growth of national output. Similarly, expenditure on infrastructure such as roads, communications, power, etc. are theoretically expected to reduce production costs, increases private sector investment and profitability of firms, thus fostering economic growth. Thus, some scholars concluded that expansion of government expenditure contributes positively to economic growth. On the other hand, advocates of smaller government argued that higher government spending could undermine economic growth (Mitchell, 2005). For instance, it is argued that in an attempt to finance rising expenditure, government may increase taxes and/or borrowing. Higher income tax discourages individual from working for long hours or even searching for jobs. This in turn reduces income and aggregate demand. In the same vein, higher profit tax tends to increase production costs and reduce investment expenditure as well as profitability of firms. Moreover, if government increases borrowing (especially from the banks) in order to finance its expenditure; this by extension could crowds out private sector and therefore private investment by transferring resources from the productive sector of the economy to government. Interestingly, economic theory does not automatically generate strong and definitive conclusions about the impact of government expenditure on growth. Although the conclusions appear to be that some level of government expenditure matters for the growth process, there are still much controversy on the optimal size of such government spending. However, on the empirical front, the relationship between government spending and economic growth have received mixed evidence. For instance, Landau (1983), Engen & Skinner (1991) and Folster&Henrekson (2001) obtained negative evidence while Ram (1986) and Kormendi&Meguire (1986), Akpan (2011) and Wu, Tang & Lin (2010), have found positive evidence.
Nigeria’s Gross Domestic Product (GDP) grew by 2.28%(year-on-year), in real terms, in the third quarter of 2019. Compared to the third quarter of 2018 which recorded a growth of 1.81%, the real GDP growth rate observed in the third quarter of 2019 indicates an increase of 0.47% points. Relative to the second quarter of 2019, which recorded a growth rate of 2.12%, Q3 2019 represents an increase of 0.17% points.* On a quarter on quarter basis, however, real GDP grew by 9.23%. The growth rate in Q3 2019 represents the second highest quarterly rate recorded since 2016. In the quarter under review, aggregate GDP stood at N37,806,924.41 million in nominal terms. This performance is higher compared to the aggregate of N33,368,049.14 million recorded in the third quarter of 2018, representing a year on year nominal growth rate of 13.30%. The growth rate is, however, lower relative to rates recorded in the third quarter of 2018 by –0.28% points and the rates recorded in the preceding quarter by –0.71% points. For better clarity, the Nigerian economy has been classified broadly into the oil and non-oil sectors.
In Q3 2019, Nigeria recorded average daily oil production of 2.04 million barrels per day (mbpd), its highest in more than three years. This output was 0.1mbpd higher than the daily average production of 1.94mbpd recorded in the same quarter of 2018, and 0.02mbpd higher than the revised oil production levels in Q2 2019 of 2.02mbpd.
Real growth of the oil sector was 6.49% (year-on-year) in Q3 2019 indicating an increase of 9.40% points relative to rate recorded in the corresponding quarter of 2018. The rate was lower by –0.68% points when compared to Q2 2019 which was 7.17%.* Quarter-on-Quarter, the oil sector recorded a growth rate of 18.88% in Q3 2019. The sector contributed 9.77% to total real GDP in Q3 2019, up from figures recorded in the corresponding period of 2018 as well as the preceding quarter, when it accounted for 9.38% and 8.98% respectively.
The non-oil sector grew by 1.85% in real terms during the reference quarter. This is –0.48% points lower when compared to the rate recorded in the same quarter of 2018 but 0.20% points higher than the second quarter of 2019. During the quarter, the sector was driven mainly by the Information and Communication sector. Other drivers were Agriculture, Mining and Quarrying, Transportation and Storage, and Manufacturing. In real terms, the Non-Oil sector contributed 90.23% to the nation’s GDP, slightly lower than the share recorded in the third quarter of 2018 (90.62%), and in the second quarter of 2019 (91.02%). https://www.nigerianstat.gov.ng/
The Gross Domestic Product (GDP) in Nigeria was worth 448.10 billion US dollars in 2019, according to official data from the World Bank and projections from Trading Economics. The GDP value of Nigeria represents 0.37 percent of the world economy.
1.2 SIGNIFICANCE OF THE STUDY 
This research work is significance to the government and other researcher; it will form the basis for further research on the same or similar topic.	
Going by the research conducted by some scholars or economist such as Akanni (2007) Mohammed and Amirachi (2010) Odukur (2008) and Samad (2011) for instance, provides an insight on the contributions of exports to economic growth in the country. These studies also shade light on the policies that have been taken to inform the economy and the challenges faced by the export sectors. 
1.3 AIM AND OBJECTIVES
This project work aimed to study whether the variables/factors are uncorrelated or not, in other to investigate multicollinearity problem.
Objectives:
(i) To obtain the descriptive statistics of variables
(ii) To show the correlation between each component
(iii) To find a sequence of linear combinations of variables
(iv) To help in dealing with multicolinearity
1.4 SCOPE AND LIMITATION OF THE STUDY
The dataset and analysis as well as results of this project work would be limited to period between 2003 and 2023 based on data obtained from World Bank macro data on trade and economic indication, 2023 through https://www.macrotrends.net/countries/NGA/nigeria/only. Principal component analysis was used to study whether the variables/factors are uncorrelated or not, in other to investigate multicollinearity problem. 
1.5 PROBLEM ENCOUNTERED
The problem encountered during the course of this research include:
The data use for the study is secondary data with associated all the problems with secondary data, but the critical analysis in which it was subjected to make the decision valid












CHAPTER TWO
2.0                            LITERATURE REVIEW
        Nigeria's economy is a mixed type, generally combining state-owned and private businesses. It is therefore classified as a blend. It is also defined as an emerging economy and it belongs to countries with lower middle-incomes. Nigeria heads the ranking of African countries with the highest GDP. In 2019, Nigeria's GDP was worth 410 billion U.S. dollars. The gross domestic product per capita equaled 2.4 thousand U.S. dollars. As of 2018, Nigeria was the 17th African country with the highest GDP per capita.
        According to Giles Williams (2019) An important source of income in Nigeria is oil. Over 90 percent of all export value derives from the trading of mineral fuels, oils, and distillation products. In fact, Nigeria is one of the key oil producing countries globally, the ninth largest exporter in terms of value, and has one of the main oil reserves in the world. A look at the growing export markets of Nigeria reveals that this sector experienced a decrease in terms of export value between 2018 and 2019. After natural resources, the second largest export sector is those of ships, boats and other floating structures. Nigeria recorded one of the highest inflation rates worldwide in 2019, reaching 11.3 percent. In 2020, this figure peaked at almost 13 percent in urban areas, whereas in rural areas the inflation rate was slightly lower. Data on CPI (Consumer Price Index) show that inflation keeps rising in the country. In the last months, the index stood at over 300 points. 
       The CPI measures changes in the price level of the market basket of goods and services purchased by households. Therefore, an increasing CPI might indicate that the Nigerian purchase power is decreasing. Governmental data from Nigeria report a very high unemployment rate. In 2018, almost 21 million people in Nigeria were unemployed, which equaled 23 percent of the labor force. The south-eastern states registered the highest unemployment rates nationwide. For instance, in AkwaIbon, Rivers, Bayelsa and Cross Rivers, the figures ranged from 30 percent to 38 percent. Mostly young people were affected by unemployment. Figures on wages in Nigeria show that the living wage for an individual in Nigeria amounts to roughly 111 U.S. dollars per month. In 2019, the minimum wage of 30 thousand Naira (about 77 U.S. dollars) became law.https://www.statista.com/topics/6440/key-indicators-of-nigeria-s-economy/ (2020)
       According to Kareem J.F (2019). The most comprehensive measure of the total output or performance of an economy is the Gross Domestic Product. Although, GDP is the most widely used measure of national output of an economy, two other concepts are frequently cited, Net Domestic Product and Gross National Product (GNP). The relationship among these three concepts (GDP, GNP and Net Domestic Product) is that they measure an economy’s output. Nnamocha (2018) pointed out that Gross Domestic Product is the total money value of all goods and services produced in the domestic economy by everybody in that economy no matter where he/she comes from, provided he/she resides within the economy. According to him, GDP includes both the nationals and non-nationals of an economy and GDP must be equal to the value of only the final products. Samuelson (2005), explained Gross Domestic Product as the name given to the total market value of the final goods and services produced within a nation during a given year. From his description, of Gross Domestic Product, GDP is used for many purposes but the most important one is to measure the overall performance of an economy and this overall performance could be measured as a flow of final products or as a flow of cost. Both approaches will yield the same total GDP since profit, is a residual. Kimberly (2018), said that Gross Domestic Product is everything produced by all the people and all the companies within an economy. The difference between Gross Domestic Product and Gross National Product is the fact that GDP is concerned with the region in which income is generated and focuses on where the output is produced rather than who produces it. 
      Ruffin M.O (2018), emphasized that Gross Domestic Product is the broadcast measure of the total output of the economy. Only final goods and services are included to avoid double counting of products. GDP can be calculated by measuring the total value of income. Nominal GDP is the value of final goods and services in current market prices. Nominal GDP can rise because of either increasing output or rise in the price of products. Real GDP is the measure of the volume of real goods and services by removing the effect of rising prices. He also, said that non market goods, illegal goods and the value of leisure are not included in Gross Domestic Product because GDP is just a measure of the economic welfare and not a measure of economic “bads”.   Abdulrasheed (2017), in his work titled “The effect of inflation on GDP” stated that Gross Domestic Product is used as a means of adjusting the assets location and to decide where the best opportunity of investors lies. Paul (1994), defines Gross Domestic Product as the dollar flow of total product for a nation. It could be measured using the flow-of-cost approach or the income approach. According to Paul, GDP is a measure of Net Economic Welfare (NEW). This is because the calculation of Net Economic Welfare adds to the GDP certain items such as value of leisure, homemakers services and do it yourself activities. It also subtracts from GDP unmet costs of pollution, other disamenities of modern urbanization and some other adjustments.
        Kumar (2019), in his work titled “Macroeconomics theory, analysis and policy”, said that use of this word “gross” along with “domestic product” indicates that we are calculating domestic product inclusive of the depreciation allowance or consumption fixed capital.
The literature is awash with so many studies that have been carried out to examine the relationship between government spending and economic growth. However, there is no unique consensus on the precise nature of the relationship. Hence, to date, the evidence remains mixed and sometimes controversial and inconclusive. For instance, Wu, et al. (2018), in a panel data study that includes 182 countries for the period 1950-2004 examined the relationship between government spending and economic growth by conducting a panel Granger causality test. Their result shows that government spending has a positive effect on economic growth. However, when they disaggregated the countries by income levels and the degree of corruption, their results further confirm the bi-directional causality between government spending and economic growth, except for the lowincome countries. The contrary result for the low-income country was attributed to the inferior institutions and inefficient governments that often characterized these economies. This suggests that the positive impact of government spending on growth may hold in more developed countries and less likely in less developed countries. In another study, Deverajan, et al (2018) focused on the composition of government expenditure and economic growth for a panel of 43 developing countries from 1970 to 1990. Using OLS method, they found that increase in the share of current expenditure has a positive and statistically significant growth effects. By contrast, capital expenditure was found to have a negative effect on per capita growth. This finding looks surprising and somewhat controversial, given that capital expenditure is often presumed to be more productive and thus more growth enhancing than current expenditure. It shows that the distinction between “productive” and “unproductive” expenditure is not clear-cut: there could be productive current expenditure that is growth enhancing (e.g. efficiency wage rate for workers that acts as a motivation and thus raises their productivity) just as there could be unproductive capital expenditure, which may not contributes to growth (e.g. construction and beautification of a city gate). 
    More so, as noted by Deverajan, et al (2016), seemingly productive expenditures, when used in excess, could become unproductive. The conclusion of the authors was that developing countries have been misallocating public expenditures in favour of capital expenditures at the expense of current expenditure. Gong and Zou (2018) obtained a similar result to that of Deverajan, et al (1996) for a panel of over 90 countries. Using OLS estimation method, they found that growth in capital expenditure has no association with output growth whereas growth in government current spending stimulates growth. Using a model that accommodates asymmetric adjustments of output growth to changes of government spending, Wahab (2019) examined the effect of aggregate and disaggregated government spending variables on output growth for a sample of 97 countries as well as sub-samples of developed (OECD) and developing (non-OECD) countries. The key findings from the study indicates that while aggregate government spending appears to have positive output growth effects, government consumption spending has no significant output growth effects. However, government investment spending was found to have positive output growth effects particularly when its growth falls below its trend-growth level; this favourable effects was observed to turn negative when government investment spending growth exceeds its trend-growth. On the other hand, Ram (1986), using data for 115 countries found that government spending had a positive effect on growth, particularly in the developing countries sub-sample. 
        Haliciouglu M.O (2017) using granger causality method on Turkish data from 1960 to 2000, finds neither cointegration nor causal relationship between government spending shares and GDP per capita. This result tends to suggest that government spending does not granger cause economic growth in Turkey. However, as government size (proxied by the size of its expenditure per GDP) over-expands, it would crowd out private investment and leads to an overweight on taxes and liability interest which would be damaging to the economy. The conclusion from this segment of the literature is that a very large government size is injurious to economic growth. The fallout of the above has been to search for the optimal threshold spending that is conducive for economic growth. Pursuing this line of research, Chen and Lee (2015) carried out a threshold regression analysis for Taiwan. Their results confirm that government size has a threshold effects in Taiwan. The threshold regime for government spending (percentage of GDP) was found at 22.839%, indicating that when government size is smaller than this regime, economic growth in Taiwan is promoted under expanding government spending, but if larger than the regime, then growth decreases. Coming back to Nigeria, few studies have also been carried on this topical issue. For instance, 
      Nasiru M.J (2018) investigated the relationship between government spending (disaggregated into capital and recurrent) and economic growth in Nigeria over the period 1961-2010. The author employs a simple Pairwise Granger causality analysis, and found that only government capital spending granger cause economic growth. In another study, Usman, et al, (2019) decomposed Nigeria’s public expenditure into three steams namely expenditure on human capital (education and health), building infrastructure (transport and communication and other services) and expenditure on administration. Their overall results indicate that government expenditure in Nigeria does not contribute to the country’s economic growth. They attribute this to missing expenditure between release and execution of projects in Nigeria.




CHAPTER THREE
                                                 RESARCH METHODOLOGY
3.0 INTRODUCTION
This chapter discusses the data sources variables and the methodology used in the analysis of the result generated. 
3.1 DATA SOURCES
	The study uses data from the Nigeria Multiple Indicator Cluster Survey (MICS4). The series of multiple indicator clusters survey is conducted by the World Bank Macro data 2023.
3.2 METHODS
	Factor analysis is used to represent and explain the covariance relationships among the correlated variables, This research was carried out to ascertain some selected social economic indicators in Nigeria from 2003 to 2023. The choice of Explanatory variables used for the analysis was guided by the Mosley and Chen framework and other literatures. 
3.2.1 FACTOR ANALYSIS
	Factor analysis is a multivariate statistical method used to describe variability among observed variables in terms of a potentially lower number of unobserved variable called factors. The observed variables are modeled as linear combinations of the potential factor plus “error” term. The information gained about the interdependencies between observed variables can be used later to reduce the set of variables in dataset. 
Explanatory Factor Analysis (EFA) is used to explore the dimensionality of a measuring instrument by finding the smallest number of interpretable factors needed to explain the correlations among set variables, exploratory in the sense that it places no structure on the linear relationships between the observed variables and the factors but only specifies the number of latent variables. 

3.2.2 Model Definition and Assumptions 



	We assumes a random variables y1, y2….yn from a homogenous population with mean vector  and covariance of underlying common factors analysis model expresses each variable as a linear combination of underlying common factors  with an accompanying error term to account for that part of variable that is unique (not in common with the other variables). For  in any observation vector y, the model is as follows:

            

 						(3.0)









The co-efficient are called loadings and serve as weights, showing how each yi individually depends on f’s. With appropriate assumptions,  indicates the importance of jth factor fj to the ith variable yi and can be used in interpretation of fj. Thus we assume that E= 0, var and cov In addition, we assume that covfor all i and j. We refer to as the specific variance. A simple expression for the variance of yi is:

Var (yi) =                                                                         (3.1)

Note that the assumption covimplies that the factor account for all the correlations among the y’s that is, all the y’s have in common. Thus the emphasis in factor analysis is on modeling the covariance’s i.e. (the extent to which the variable vary) or correlations among the y’s
Using matrix notation the factor analysis model can be written as: 

     										(3.2)													



Where y = 			 


and 


						(3.3)
We have a partitioning of the variance of yi into a component due to the common factors, called the communality, and a component unique of yi, called the specific variance 

						(3.4)

						
	= communality+ specific variances 

Where communality                                                  (3.5)

Specific variances = 


The communality   is also referred to as a common variance, and the specific variance   has been called specificity, unique variance, or residual variance 
3.2.3 Backward Elimination Procedure and Stepwise Procedure 
	The backward elimination procedure begins with all x’s (all variables) included in the model testing the deletion of each variable using a chosen model comparison criterion, and deleting any variable that improves the model the most by being deleted, and repeating this process until no further improvement is possible. The stepwise procedure is an extension of forward selection. Each time a variable enters, all the variable that have entered previously are checked using a model selection procedure to see if the least “significant” one is now redundant and can be deleted from the model.

3.2.4 Akaike Information criterions 
	The Akaike information criterion (AIC) is a measure of the relative quality of a statistical model for a given set of data; AIC estimates the quality of each model, relative to other models. Hence, AIC provides a means for model selection. Let L be the maximized value of the likelihood function for the model; let k be the number of parameter in the model (i.e. k is the number of degrees of freedom). Then the AIC value is as follows: 

  
	We start with a set of candidate models, and the finds the models’ corresponding AIC values. There will almost always be information lost due to using a candidate model to represent the “true” model (i.e. the process that generates the data). We wish to select, from among the candidate models, the model that minimizes the information loss. We cannot choose with certainly, but we can minimize the estimated information loss.




















4.1 DATA PRESENTATION
The dataset used for this project work are shown in Table 4.1 below;
	Table 4.1. Dataset of some selected Nigeria socio-economic indicator 2003-2023

	Year
	GDP
	percapita
	GNI
	infl
	manf_out
	Export

	2023
	448.12
	2230.00
	407.93
	11.40
	51.63
	46.11

	2022
	398.16
	2033.00
	385.05
	12.09
	38.42
	61.70

	2021
	375.75
	1969.00
	400.74
	16.52
	32.85
	49.49

	2020
	404.65
	2176.00
	460.19
	15.68
	35.12
	37.30

	2019
	494.58
	2730.00
	522.52
	9.01
	46.63
	52.75

	2018
	568.50
	3223.00
	528.23
	8.06
	54.78
	104.80

	2017
	514.97
	2998.00
	466.86
	8.48
	45.98
	92.95

	2016
	459.38
	2747.00
	412.21
	12.22
	35.48
	144.92

	2015
	410.33
	2520.00
	356.24
	10.84
	29.43
	129.74

	2014
	363.36
	2292.00
	339.10
	13.72
	23.81
	93.24

	2013
	291.88
	1891.00
	314.42
	12.56
	22.88
	54.38

	2012
	337.04
	2243.00
	295.08
	11.58
	27.53
	86.52

	2011
	275.63
	1883.00
	235.63
	5.39
	23.16
	58.53

	2010
	236.10
	1656.00
	192.50
	8.23
	20.90
	69.69

	2009
	176.13
	1268.00
	143.54
	17.86
	17.72
	37.05

	2008
	136.39
	1008.00
	118.34
	15.00
	14.81
	27.62

	2007
	104.91
	795.00
	93.75
	14.03
	12.65
	28.07

	2006
	95.39
	742.00
	81.65
	12.88
	11.27
	22.17

	2005
	74.03
	590.00
	66.78
	18.87
	10.31
	20.91

	2004
	69.45
	568.00
	57.03
	6.93
	9.68
	25.02

	2003
	59.37
	498.00
	54.39
	6.62
	9.65
	12.67


Source: World Bank, Macro data 2023.
Definition of variables:
(i) GDP = gross domestic product value ($’billion)
(ii)    GNI = formerly GNP value (gross national product’$ billion) 
(iii) Percapita = percapita income value ($)
(iv) Infl = inflation rate (%)
(v) Manf_out = Manufacturing output value ($’billion)
(vi) Export = export value ($’billion)




4.2 DESCRIPTIVE STATISTICS
Descriptive statistics of the variables are shown in Table 4.2 below;
Table 4.2
	Statistics

	
	GDP
	Percapita income value
	GNI
	Inflation rate
	Manufacturing Output
	Export Value

	N
	Valid
	21
	21
	21
	21
	21
	21

	
	Missing
	0
	0
	0
	0
	0
	0

	Mean
	299.7200
	1812.3810
	282.4848
	11.8081
	27.3662
	59.7919

	Median
	337.0400
	1969.0000
	314.4200
	12.0900
	23.8100
	52.7500

	Std. Deviation
	163.75115
	846.67505
	163.14970
	3.76331
	14.27679
	36.73857

	Variance
	26814.439
	716858.648
	26617.826
	14.163
	203.827
	1349.722



The table 4.2 above shows the descriptive statistics of the original data obtained such as the mean, median, Std and variance.
4.3 INFERENTIAL STATISTICS USING PRINCIPAL COMPONENT ANALYSIS

Table 4.3.1 
	Correlation Matrix

	
	GDP
	GNI
	Percapita income value
	Manufacturing Output
	Inflation rate
	Export Value

	Correlation
	GDP
	1.000
	.984
	.982
	.951
	-.181-
	.722

	
	GNI
	.984
	1.000
	.949
	.939
	-.121-
	.627

	
	Percapita.income.value
	.982
	.949
	1.000
	.894
	-.221-
	.803

	
	Manufacturing.Output
	.951
	.939
	.894
	1.000
	-.204-
	.540

	
	Inflation.rate
	-.181-
	-.121-
	-.221-
	-.204-
	1.000
	-.219-

	
	Export.Value
	.722
	.627
	.803
	.540
	-.219-
	1.000


Comment: The table above gives the correlations between each component in the original variables, and since all the correlation values are not greater than 1, it implies that there is moderate positive and negate correlation between the variables
Table 4.3.2
H0: Variables are Uncorrelated
H1: Variables are correlated

	KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.582

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	226.419

	
	Df
	15

	
	Sig.
	.000


Comment:  The KMO measure of sampling adequacy suggested a minimum, which is good since the value (0.582) is close to 1, also the Bartlett’s test shows that the correlation  matrix is an identity matrix since we are rejecting the null hypothesis as a result of p-value less than α, i.e (0.00 <0.05), therefore we can conclude that the variables are correlated.


Table 4.3.3
	Communalities

	
	Initial
	Extraction

	GDP
	1.000
	.987

	GNI
	1.000
	.928

	Percapita income value
	1.000
	.981

	Manufacturing Output
	1.000
	.871

	Inflation rate
	1.000
	.565

	Export Value
	1.000
	.606

	Extraction Method: Principal Component Analysis.


Comment: from the communalities table above, which shows the proportion of each variable’s variance that can be explained by the principal components, the initial value communality in a principal components analysis is 1 as seen above, and the extraction values indicate the proportion of each variable’s variance that can be explained by the principal  components and since all values are high (close to 1), it implies that each variable’s variance can moderately be explained by the principal components.



Table 4.3.4
	Total Variance Explained

	Component
	Initial Eigenvalues
	Extraction Sums of Squared Loadings

	
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	4.438
	73.966
	73.966
	4.438
	73.966
	73.966

	2
	.966
	16.107
	90.073
	
	
	

	3
	.525
	8.755
	98.828
	
	
	

	4
	.054
	.905
	99.733
	
	
	

	5
	.015
	.250
	99.983
	
	
	

	6
	.001
	.017
	100.000
	
	
	

	Extraction Method: Principal Component Analysis.


Comment: Eigen values are the variances of the principal components, which means that each variable has a variance of  1 and  total variance of 6, for the total column which contain the eigenvalues, the first component will always account for the most variance and the next component will account for as much of the left over variance as it can, for the cumulative %, it contains the cumulative percentage of variance accounted by the current and all preceding principal components, e.g the third row shows a value of 98.828, this implies that the first three components together account for 98.828, so there is no error of variance 

[image: ]
                                                     Fig 4.3.4
Comment: From the  scree plot graph above, eigen value is plotted against the component number, the graph shows that each successive component is accounting for smaller and smaller amounts of the total variance. 
Table 4.3.5
	Component Matrix

	
	Component

	
	1

	GDP
	.994

	Percapita income value
	.990

	GNI
	.963

	Manufacturing Output
	.933

	Export Value
	.778

	Inflation rate
	

	Extraction Method: Principal Component Analysis.

	a. 1 components extracted.


Comment: Since all variables component values are close to 1, it implies that the relationship between the variables is moderate 
Table 4.3.5
	Reproduced Correlations

	
	GDP
	GNI
	Percapita income value
	Manufacturing Output
	Inflation rate
	Export Value

	Reproduced Correlation
	GDP
	.987a
	.957
	.984
	.927
	-.253-
	.773

	
	GNI
	.957
	.928a
	.954
	.899
	-.246-
	.750

	
	Percapita income value
	.984
	.954
	.981a
	.924
	-.253-
	.771

	
	Manufacturing Output
	.927
	.899
	.924
	.871a
	-.238-
	.726

	
	Inflation rate
	-.253-
	-.246-
	-.253-
	-.238-
	.065a
	-.198-

	
	Export Value
	.773
	.750
	.771
	.726
	-.198-
	.606a

	Residualb
	GDP
	
	.026
	-.002-
	.024
	.072
	-.052-

	
	GNI
	.026
	
	-.005-
	.040
	.124
	-.123-

	
	Percapita income value
	-.002-
	-.005-
	
	-.030-
	.031
	.032

	
	Manufacturing Output
	.024
	.040
	-.030-
	
	.034
	-.186-

	
	Inflation rate
	.072
	.124
	.031
	.034
	
	-.021-

	
	Export Value
	-.052-
	-.123-
	.032
	-.186-
	-.021-
	

	Extraction Method: Principal Component Analysis.

	a. Reproduced communalities

	b. Residuals are computed between observed and reproduced correlations. There are 5 (33.0%) non redundant residuals with absolute values greater than 0.05.


Comment: The reproduced correlations table shows the correlation matrix based on the extracted components, the residual matrix is obtained by finding the differences between the original and the reproduced matrix. E.g the original correlation between GNI and GDP is 0.984 and the reproduced correlation between these two variables is 0.957, then the residual is 0.027. it implies that the component that were extracted for GNI and GDP accounted for a great deal of variance in the original correlation matrix since the residual value is close to zero, Also the original correlation between GDP and Percapita income value is 0.982 and the reproduced correlation between these two variables is 0.984, then the residual is - 0.002. It implies that the components that were extracted for GDP and Percapita accounted for a great deal of variance in the original correlation matrix since the residual value is close to zero. More so the original correlation between GDP and Manufacturing output is 0.951 and the reproduced correlation between these two variables is 0.927, then the residual is 0.024. It implies that the component that were extracted for GDP and Percapita accounted for a great deal of variance in the original correlation matrix since the residual value is close to zero and same thing applicable to all other variable components.
















CHAPTER FIVE
5.0	SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATION.
5.1    SUMMARY OF FINDINGS	
In summary, we received several literatures on works and finding of other researchers on social economic indicators; we noted the gap in literature and approach, and then set our objectives of studying whether the factors and variables are uncorrelated or not in order to investigate multicollinearity problem by using a factor analysis, based on the analysis, the KMO and Bartlett’s test shows that the correlation matrix is an identity because the null hypothesis was rejected, also the communalities table shows that each variable's can moderately be explained by the principal components. The scree plot graph shows that each successive component is accounting for smaller and smaller amounts of the total variance. 

5.2 CONCLUSION 
In conclusion, the results from the analysis suggests that the the correlation between GNI and GDP is 0.984, and the correlation between the two variables is 0.957 and the residual is 0.027.The reproduced correlations table shows the correlation matrix based on the extracted components, the residual matrix is obtained by finding the differences between the original and the reproduced matrix. E.g the original correlation between GNI and GDP is 0.984 and the reproduced correlation between these two variables is 0.957, then the residual is 0.027. it implies that the component that were extracted for GNI and GDP accounted for a great deal of variance in the original correlation matrix since the residual value is close to zero, Also the original correlation between GDP and Percapital income value p is 0.982 and the reproduced correlation between this two variables is 0.984, then the residual is – 0.002. It implies that the components that were extracted for GDP and Percapital accounted for a great deal of variance in the original correlation matrix since the residual value is close to zero. More so the original correlation between GDP and Manufacturing output is 0.951 and the reproduced correlation between these two variables is 0.927, then residual is 0.024. It implies that the component that were extracted for GDP and Percapitals accounted for a great deal of variance in the original correlation matrix since the residual value is closer to zero and same thing applicable to all other variable components.    

5.3 RECOMMENDATION
Thus, government may also need to re-adjust its policy and priorities to socio-economic variables that have high variation on GDP. Doing this would not only complements and improve the competitiveness of various sector in economic growth and productivity of the nation but may also corrects for the observed insignificant and negative impact of the variable on Nigeria’s economic growth. 
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