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ABSTRACT
The study examines the impact of infrastructural investment  on economic growth in Nigeria using data spanning 1991 to 2022.  Specifically it assessed how investments in transportation infrastructure,telecommunication infrastructure and energy infrastructure influence economic growth using a multiple regression model. The study employed a  unit roots test which showed evidence of non-stationarity of the variables, but a long run equilibrium relationship was recognized via a co-integration test. Thus, the short-run error correction model was estimated using the ordinary least squares technique and the results shows that investment in transportation infrastructure,telecommunication infrastructure and energy infrastructure have a significant positive impact on economic growth. Therefore based on the findings the study recommended the following: Investment in transportation infrastructure with higher marginal returns should be prioritized rather than  expanding road networks indiscriminately .Public- private partnership should be encouraged to strengthen investment in  telecommunication infrastructure and enhance industry- wide productivity . Strategic efforts should be directed toward improving energy infrastructure efficiency, particularly through energy efficient industries and renewable energy sources.
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CHAPTER ONE
INTRODUCTION
1.1 Background to the Study 
Infrastructural investment is a vital determinant of economic growth and development of every nation. World Bank defined infrastructural investment as the act of building, purchasing or upgrading assets that provides essential services to a community it consist of these major services which are transportation, telecommunications, energy, information and technology, water and sanitation. These services are essential to enable and enhance communal living standards (Fulmer, 2009). In other words, without this essential services it is impossible for a society to function. Infrastructural investment has been acknowledged as the fundamental catalyst for driving growth and development. Previous research has shown that expansion of infrastructure should be primary focus to strengthen economic performance in less developed countries especially Nigeria.
The Nigerian economy has been in severe infrastructural deficit since her independence in 1960, due to her over dependence on crude oil, diverting all infrastructural funds to only the oil sector and neglecting other infrastructural sectors such as transportation, manufacturing, agricultural, energy and education, as a result the economy is ridden with bad roads, inadequate power supply, insufficient government services, price fluctuations which prevents the economy from its diversification and as well as, limiting the country from realizing its full economic potential. A study by the African Development Bank (AFDB, 2010), have highlighted that increasing infrastructure by 1% in key sectors could result in a 1 percentage point increase in GDP. Nigeria is faced with challenges that contribute to widening the gap to its infrastructural development they include: insufficient funding, corruption, poor leadership, rapid population growth, over dependence on crude oil, maintenance issues, and allocations of infrastructure funding. 
In this era of fierce competition every nation is making significant effort to attain growth in output as much as possible to be at the forefront of development. Soneta et al, (2012) states that there are many factors necessary in fostering any nations economic expansion, notably one of prominent factor is well achieved infrastructure. Therefore, for a country to achieve sustainable development, it needs to establish a solid infrastructure base (Banabo and Ndiomu, 2011). According to (Uzoh, 2013) every nation require efficient transportation, communication networks, energy e.t.c to attain wealth and ensure a quality standard of living for it’s people.
Despite its challenges, Nigeria possesses unique opportunities to bridge it`s infrastructural gaps. Abundant natural resources, particularly petroleum revenues and private sector investment that provides a comparative advantage over many African counterparts .However the country`s infrastructure remains unevenly distributed with roads, and railway networks lagging in quality and reach , while the ports and airports seemed to have significantly improved during the years. The transport sector still remains unchanged and it has been recognized as a critical area requiring urgent attention due to its direct influence on economic activities, employment and competitiveness.
The Nigerian government recognizes the importance of infrastructure in fostering growth, therefore they made significant effort by advocating for enhanced public partnership to implementing and sustenance of infrastructural. As stated by the debt management office (DMO) the Nigerian government efforts to improve infrastructural development brought about the emergence of sukuk financing with the motive of achieving Economic Recovery and Growth strategic plan to create a globally competitive economy from 2017 to 2020 . 
In 2018 the president infrastructure Development fund (PIDF) was established, it`s objective is to speed up the execution of essential infrastructure projects that are necessary for economic growth and modernization in Nigeria. However despite the efforts the infrastructural deficit continues to rise. In addition the 2019 global competitiveness index report rank Nigeria as 130th out 141 economies for infrastructural quality scoring just 48.33% out of 100%. Currently according to World Bank 3 trillion dollars is estimated to bridge the infrastructural deficit in Nigeria. This deficit represents 30% of Nigeria`s GDP, significantly below the world bank`s bench mark of 70% for emerging economies.
Nigeria ranks 24th out of 54 in the Africa infrastructure development index trailing behind Egypt and Libya. 
In 2022 Nigeria was ranked 114th out of 141 countries globally, placing it 14th among other African countries. Although Nigeria relatively has advanced power supply, road and rail systems, and ICT networks contrasted to other African countries, the quality and efficiency of these systems are inadequate. It has been noted that transportation, Power supply and housing are the key areas affected and this has plagued Nigeria with unreliable power supply, inadequate water and inadequate sanitation facilities, causing increased transportation costs, limited access to market, industrial and market disruption, discouraging Foreign direct investment, limiting innovation, deteriorate and hampering the growth of infant industries, this has severely hindered economic growth. 
1.2 Statement of the Problem 
Infrastructure is the foundation upon which modern economies are built, driving industrialization, fostering innovation, and contributing to higher quality for citizens. Without efficient roads, reliable energy, clean water, and robust communication networks, societies struggle to function, let alone thrive. For a country like Nigeria, endowed with abundant natural resources and a youthful population, infrastructure should be the bridge to economic prosperity. Yet, it remains a significant constraint, holding back the nation’s full potential.
Despite its importance, Nigeria faces a stark infrastructural reality. Roads are riddled with potholes, power supply remains unreliable, and millions lack access to basic sanitation and clean water. The transport sector which is critical for connecting markets, reducing costs, and driving economic activities remains inadequate in reach and quality. Over the years, the nation's over dependence on crude oil has diverted attention and funding from other critical sectors, creating a significant infrastructure gap. The consequences are evident in high production costs, limited industrial competitiveness, and restrained economic growth.
While government initiatives like Sukuk financing and the Presidential Infrastructure Development Fund (PIDF) have aimed to address these deficits, progress remains slow. According to the World Bank estimating that $3 trillion is required to bridge the infrastructure deficit equivalent to 30% of Nigeria's GDP this presents far reaching economic ramifications. The 2019 Global Competitiveness Index ranks Nigeria 130th out of 141 economies in infrastructure quality, highlighting its trailing position not just globally, but even within Africa.
[bookmark: _Hlk187911693]The urgency of addressing Nigeria’s infrastructure challenges cannot be overstated. Without transformative investments and effective policies, the nation risks falling further behind in the global race. The study aims to examine the impact of infrastructural investment on economic growth focusing on three key infrastructures: Transportation, telecommunication and energy 
1.3 Research question 
1. How does infrastructural investment on transportation influences economic growth.
2. To what extent does telecommunications infrastructure investment contribute to economic growth.
3. How will energy infrastructure investment impact on economic growth
1.4 Objectives of the study
The study seeks to analyze the impact of infrastructural investments on economic growth in Nigeria specifically the study focuses on the following objectives:
1. To examine the influence of transportation infrastructure investment on economic growth
2. To evaluate the effect of telecommunication infrastructure investment on economic growth
3. To ascertain how energy infrastructure investment impact economic growth
1.5 Research hypotheses 
1. Ho:. Investment in transportation infrastructure has no significant impact on economic growth in Nigeria
2. Ho: Investment in telecommunication does not significantly influence economic growth in Nigeria 
3. Ho: Investment in energy does not have a significant impact on economic growth in Nigeria
1.6 Scope of the Study 
The study aims to examine the impact of infrastructural investment on economic growth in Nigeria. Specifically focusing on transportation, telecommunication and energy. The research covers the period of 1991 - 2022, utilizing secondary data sourced from World Bank and CBN statistical bulletin.
1.7 Significance of the Study
The relevance of this study lies in understanding of how investment in transportation, telecommunication and energy sectors affect economic growth in Nigeria. By identifying the factors that influence infrastructural development, this research can contribute to the knowledge of how Nigeria can bridge infrastructure gaps, which is critical for supporting economic growth, improving connectivity, and fostering social and economic inclusion. This study findings will also offer guidance on how to prioritize infrastructure needs, allocate resources more effective and promote sustainable development.
Additionally, businesses can use this research findings to identify investment areas and create new opportunities through improved infrastructure























CHAPTER TWO
LITERATURE REVIEW
2.1 Conceptual Literature 
2.1.1 Investment 
An investment is an asset acquired with the goal of yielding income or future appreciation. From an economic perspective, it is the acquisition of assets that are not used immediately but are instead utilized in the future to generate wealth.
Economic growth can be attained through the use of strategic and effective investments. For instance when a company constructs or purchases a new production equipment to boost the overall output of goods, it results to an increase in production which leads to the increase of gross domestic product.
2.1.2 Infrastructural Investment 
Infrastructure investment is a type of investment in the physical systems of country they include constructing new transport systems, adding new machineries, building new power plant etc. These systems are usually associated with high implementation costs and are essential for the development and prosperity of a country. Infrastructural projects can be financed through public, private, or a public- private partnership financing.
Investing in sectors such as transportation, communication and energy facilitates job creation, improved roads, reliable power supply, increase in communication, and increase in the demand for exports therefore accelerating economic growth and better living conditions.
2.1.3 Transportation Infrastructure 
Transport infrastructure includes structural facilities and networks that support the movement of people from one geographical area to another using public transportation mode such as bus-stops and shelters, train and metro-stations, tram and light rail stops, ferry terminals and docks, pedestrian and cyclist infrastructure (sidewalks, bike lanes), public transportation hubs and inter-changes, park-and-ride facilities, bus lanes and priority corridors, traffic management system (signals and signs) and passenger information systems.
Transportation is as old as man existence and globally, its role in man’s daily activities cannot be overemphasized, without it, the necessities of life would be difficult to achieve. Transportation is a derived demand and a crucial part of the economic activities which centers on increasing human satisfaction by challenging the geographical position of goods, people and services.
2.1.4 Telecommunication Infrastructure 
Telecommunication infrastructure is the physical and digital systems that enables the transmission of information over distances. It comprises of systems such as internet servers, data centers that facilitates communication services, mobile networks, satellite systems services. In this era of digital age, a country like Nigeria needs telecommunication facilities to enhance connectivity, improve access to information, facilitate efficient communication, improve business operations, support e-governance, enable digital literacy and financial services and foster innovation. Therefore enhancing telecommunication infrastructure is crucial as its facilitates long term economic growth and fosters overall economic efficiency.
2.1.5 Energy Infrastructure
Energy infrastructure is physical system and facilities needed in the generation, transmission and distribution and storage of energy. It comprises of various components which includes;
Power Generation Facilities, oil and gas infrastructures, transmission and distribution networks, renewable energy systems, energy and smart grids.
 Nations with stable energy infrastructure attract foreign direct investment in manufacturing, mining and other industries resulting to creation of employment opportunities in these sectors. Additionally according to (UNDP, 2018) access to electricity enhances education, health care and overall human development.
Despite the numerous benefit of energy infrastructure, it faces significant challenges such as inadequate funding, security risk such as pipeline vandalism, and the environmental impact of fuel fossils. Hence, future energy infrastructure must prioritize sustainability by integrating renewable energy sources, strengthening energy efficiency, and leveraging smart grid technologies.
2.1.6 Economic Growth
It is defined as a percent expansion in the production of goods and services over a specific period. It is also defined as an expansion in the economy`s capacity to generate output when assessed over time and it is expressed in nominal or real terms. Economic growth is assessed using measures like gross domestic product (GDP) or gross national product (GNP), adjusted for inflation
Growth boost business profitability, consequently, stock prices tend to increase giving the companies additional investment capital for further investment and more workers are employed, with more jobs creation comes a corresponding growth in individual and household income, consumers acquire more purchasing power and the demand for goods and services increases, thereby fueling even more growth. As a result, countries strive to maintain positive and stable economic growth making it the most watched economic indicator globally.
There are several ways to drive economic growth, including capital investment, labor force participation, technological innovation, improved infrastructure, and increased specialization. For developing countries like Nigeria, achieving stable economic growth is essential. It helps reduce dependency on developed nations, facilitates the expansion of public goods, attracts foreign investment, and strengthens the private sector. In the long term, this not only fosters sustainable development but also creates opportunities for advancements in education, healthcare, and overall quality of life.

2.2	 Theoretical Framework
2.2.1 Dependency Theory 
The dependency theory is grounded in Marxist principles. It emerge as a critique to the Western Filter Model of development a school of thought which asserts that the underdevelopment of poor nations is a consequence of their economic dependence on developed nations.
It identified imperialism as a primary cause Africa`s underdevelopment. Critic’s argued that the African developmental setbacks stems largely from be to corrupt political system and maladministration, but the theory insists that the political and economic reliance of African countries on the developed nations, remains a primary driver that contribute to underdevelopment of African nation`s. Therefore, addressing Nigeria`s challenges requires reducing foreign dependency on developed countries and prioritizing infrastructural investment to foster sustainable economic growth.
2.2.2 Harrod-Domar Growth model:
The theory was propounded by Roy F. Harrod (1939) and adopted by Evsey Domar (1946), this model views investment as a necessity as part of the expansion in a nation`s economic output. Investment creates income and simultaneously boost capital stock thereby, enhancing the country`s overall productive capacity.
 The model asserts that economic growth (GDP) is driven by national net saving rate and negatively associated with capital output ratio (K) i.e. G=s/k. Investments in transport infrastructure is considered a form of capital accumulation. In order to grow in Nigeria, investing in infrastructure would bridge the savings investment gap and would enhance its capital stock leading to increase productivity, expansion and increase in GDP.
 2.2.3 Neoclassical Growth Theory:
It was formulated by Trevor Swan in 1928 and further expanded by to Robert Solow in 1956. It asserted that economic growth is determined by the combination of three primary forces which are labour, capital accumulation and technology
The theory emphasizes that increase in labour and capital can result to growth in the short run, but it cannot be sustain long term economic growth due to the diminishing returns .Hence,continuous technological advancement is vital to achieve long term expansion. While infrastructural investment improves the productivity of capital and labour in the short term. it is crucial to complement it with policies that promote technological innovation in other to contribute to long term growth in Nigeria`s economy.
2.2.4 Endogenous Growth Theory:
The theory emerges as a critique of the neoclassical growth model. It posits that growth is influenced by internal components rather than external forces such as technological advancements. The theory was developed by Romar (1986)
According to the theory growth is not merely a function of accumulating physical capital, but rather the result of intentional investment human capital, technological innovation and knowledge.
The endogenous growth economist emphasizes on the importance of fostering innovation through governmental bodies and private enterprise by fostering an environment that facilitates economic participation and development for both individuals and businesses to prosper. The key ideas of the theory are; Technological innovation should not be considered as a variable not a fixed term in growth model. Strategic government measures can boost national growth by promoting market competition and encouraging product and research innovation. Securing private property rights and patents provides motivation for business owners to invest in research and development. Thus, investing in physical infrastructure such as transportation, telecommunication and energy systems has the capacity to enhance productivity, facilitate innovation and improve market access. 
2.2.5 Infrastructure Led Growth Theory
The theory was propounded by Pierree Richard Agenor. He explains that infrastructure is the key engine of economic growth. It posits that a nation should invest in more infrastructural investment, if a country invest on more infrastructure projects such as roads, telecommunication network e.t.c it would boost the economy by reducing business cost ,improved human wellbeing and enhancing long term economic growth provided there is adequate supervision to enhance sustainability of infrastructure projects.
2.3 Empirical Literature 
Jude and Takagi (2022) assessed data from 130 countries using the Autoregressive Distributed Lag (ARDL) model to explore the long-run dynamics between infrastructure, skilled labor, and economic growth. Their findings indicated a positive relationship, where improvements in infrastructure and human capital were associated with increased economic growth.
In a study focused on Indonesia, Rijal et al (2023) examined the relationship between infrastructure investment and economic expansion during the COVID-19 period. Taking into account Indonesia’s long-term development blueprint centered on human capital and competitiveness, the study applied linear regression analysis on data from 2017 to 2022. The variables were controlled for inflation, government spending, and population growth. The results highlighted that stable inflation and strategic government expenditure are essential for sustaining economic growth, and the authors emphasized the importance of targeted infrastructure investments to support long-term development.
Opadeji et al (2023) analyzed how gross capital formation and infrastructure influenced Nigeria’s economic development from 1991 to 2021. Utilizing the Johansen co-integration approach and Vector Error Correction Model (VECM), the study identified a long-run link between the variables. However, the short-run analysis revealed that while infrastructure had a significant positive effect on economic development, gross capital formation did not show a statistically significant impact. The authors recommended stronger collaboration between public and private sectors to improve investment in infrastructure and enhance economic growth.
Olanma (2022) evaluated the impact of government spending on economic infrastructure in Nigeria, covering the years 1989 to 2018. Real GDP was used as a proxy for economic growth, alongside variables such as government expenditure on transportation, communication, electricity, and employment rate. The ARDL bounds test was employed to assess short- and long-run relationships. Findings showed that while power sector spending had a positive but statistically insignificant effect, investment in transport and communication sectors showed short-term gains but negative long-term impacts. The study recommended reallocating government funds from administrative expenses to critical infrastructure projects for sustainable growth.
Balogun (2022) investigated the relationship between economic growth and infrastructure—specifically energy, telecommunications, and transportation—from 1990 to 2020 using the ARDL model. The study discovered a significant positive link between energy infrastructure and GDP, while transportation and telecommunications showed a negative but statistically significant correlation with economic performance.
Joy et al (2021) investigated how public expenditure affects economic development in Nigeria using time series data from the Central Bank of Nigeria. The Augmented Dickey-Fuller (ADF) test and ARDL model were applied. The study found that capital expenditure negatively and significantly influenced economic growth. Despite this, it was suggested that effective allocation of government funds could yield positive long-term results.

Unnikrishnan et al (2020) assessed the relative effects of public and private infrastructure investments on India's economic growth from 1961 to 2017. Applying Johansen's co-integration method and further supported by VECM, impulse response, and variance techniques, the study revealed a long-run equilibrium among GDP and both types of investment. However, private investment was found to have a more substantial and constructive influence on economic performance compared to public spending.
Ghadda (2019) used a Vector Autoregressive (VAR) model and Granger causality test to explore the link between transportation infrastructure and economic growth in Nigeria from 1988 to 2017. The findings indicated a bidirectional causal relationship between the two variables.
Nketiah and Sarpong (2019) used panel data from 46 Sub-Saharan African countries spanning 2003 to 2017 to analyze the combined effects of infrastructure and foreign direct investment (FDI) on economic growth. Utilizing Generalized Method of Moments (GMM), the study found that infrastructure improvements in electricity and transport sectors were key contributors to growth. FDI alone was not sufficient to drive economic development but proved effective when accompanied by strong infrastructure. The researchers concluded that infrastructure is essential for reducing production costs and attracting investment, and they recommended increased public investment in infrastructure to boost economic performance.
Ebuh (2019) re-evaluated the long-term relationship between infrastructural development and economic growth in Nigeria from 1997 to 2017 using the Vector Error Correction Model (VECM) and Granger causality approach. The study confirmed the existence of a significant long-run relationship between the two variables.
Abur (2019) examined how infrastructure expenditure influenced economic growth in Nigeria, analyzing time series data from 1960 to 2017. Using the VAR model and Granger causality test, the research showed a strong and positive causal relationship between infrastructure spending and both economic growth and job creation.
Edet et al. conducted a study to evaluate the economic impact of federal government spending on transportation, electricity, telecommunications, and water infrastructure in Nigeria between 2008 and 2022. Employing the ARDL technique and Granger causality test, the findings revealed that while electricity and water expenditures had a positive association with GDP growth, capital investment in transport was negatively and insignificantly linked to economic performance.
Finally, Okolo et al. (2018) focused on the relationship between capital expenditure and infrastructure development in Nigeria’s power and energy sectors using time series data from 1970 to 2019. Using the ARDL estimation method, their findings indicated a positive relationship between capital spending and infrastructure growth in the energy sector.
2.4 Gap in Literature 
Despite the numerous empirical studies that has been carried out on the impact of infrastructural investment on economic growth, a notable gap persist in the disaggregation of infrastructure components.
For instance several studies like (Balogun 2022, Edet et al, and Oladipo et al 2023) examine infrastructure generally or use capital expenditure capital expenditure data, failing to account for dissaggregated analysis on how investment in specific infrastructure affect growth in Nigeria individually.
Therefore this study addresses the gap by disaggregating infrastructure investment into three key sectors which are transportation, telecommunication and energy infrastructure and analyzing their individuals effects on Nigeria`s economy using sector specific data sets.


CHAPTER 3
METHODOLOGY
3.1 Research Design
The study used ex post factor research design. It seeks to identify the factors that are associated with a type of behavior by analyzing past event of pre existing conditions. The researcher has no control over certain variables as the events already occurred and cannot be altered. The study utilized OLS technique to estimates coefficient parameters of the regression model, OLS is chosen because it satisfies the criteria of BLUE (best linear unbiased estimator)
3.2 Theoretical Framework
The study is anchored on the Endogenous growth model which postulates that internal factors which are human capital, knowledge accumulation, and infrastructure investment drives economic growth. The model is denoted as:
Y = f (K, L)
Where:
Y = Income (economic growth)
K = Capital (including physical and human capital)
L = Labor
In context of Nigeria infrastructural investment particularly in sectors like transportation, telecommunication and energy, is seen a form of capital investment which is a core requirement for economic performance as it fosters higher productivity and innovation. This framework is particularly relevant for analyzing the impact of infrastructural investment in Nigeria, as it accounts for both the external and internal factors influencing growth.


3.3 Model Specification
The study made use of multiple linear regression model. The model is choosen because the regression model involves more than one regressor variable (Onwumere, 2005). The relationship between the regressand and regressor variables are specified as follows:
The model is expressed in functional forms as shown below:
[bookmark: _Hlk187928067]RGDP = f (TRANSINV, TELECOMINV, ENERGINV)				(3.1) 
The model is expressed in mathematical form as outlined:
RGDPt = β0 + β1TRANSINVt+ β2TELECOMINVt + β3ENERGINVt 		(3.2)
The model is expressed in econometric forms as denoted:
RGDPt = β0 + β1INFINVt+ β2TRANSINVt + β3TELECOMINVt + µt		(3.3)
Where;
RGDP= Real Gross Domestic Product
f= functional relationship
TRANSINV = Transport Investment 
TELECOMINV = Telecommunication Investment 
ENERGINV = Energy investment
β1, β2, β3, = indicate the relative gradients and the extent of partial responsiveness of the associated parameters
µt = stochastic error term 
3.4 Method of Evaluation
This research utilized range of econometric technique of data analysis. The validity of the projected result will be assessed through the outlined tests:
1. Preliminary Test
2. Economic Test of Significance 
3. Statistical Test of Significance 
4. Econometric Test of Significance 
3.4.1 Preliminary Tests
3.4.1.1 Stationarity (Unit Root) Test:
Given the use of time-series data, the t-test's significance cannot be overstated. To avoid spurious regression, conducting a stationarity test is essential to ensure variables exhibit mean reversion, characterized by constant mean, variance, and covariance. The Augmented Dickey-Fuller (ADF) test will be employed for this purpose, as it accounts for serial correlation. The model is quantified as follows:

Decision Rule: if the absolute value of the ADF test statistic > the MacKinnon at a 5% level the variable is deemed stationary. Conversely, when the ADF test falls below the critical value, the variable is deemed non-stationary.
3.4.1.2 Co-integration Test
The co-integration test is conducted to determine whether a stable, long-run equilibrium relationship exists between the time series variables under study. Identifying co-integration is essential, as it helps avoid the issue of false regression results (Granger, 1986). In accordance with Gujarati (2004), the Augmented Dickey-Fuller (ADF) test is applied to the residuals obtained from the level regression model. The model is outlined as outlined:

Decision Rule:
Cointegration is said to occur among the variables if the ADF test statistics value is bigger than the critical value is at the 5% significance level.

3.4.1.3 Error Correction Mechanism (ECM)
If the time series variables are co-integrated over time, Error Correction Model (ECM) estimates the extent at which the dependent variable changes to equilibrium after deviations. ECMs are useful for analyzing the immediate and long-run effects of two time series. The error correction term reflects how past deviations from equilibrium influence current trends. The equation is stated as follows: 

Decision Rule: When performing an Error Correction Model (ECM) analysis, a negative coefficient is expected. A positive ECM coefficient may indicate model misspecification or structural changes, which would prevent accurate estimation of the adjustment rate between explanatory and explained variables.
3.4.2 Economic Test of Significance (A Priori Expectations)
These expectations are guided by economic methodology which dictates anticipated signs and magnitudes of the coefficients in economic relationships. The predicted signs for coefficients linked to each variable are outlined below:
Table 3.1 A priori Expectation
	VARIABLES
	EXPECTED SIGNS

	TRANSINV
	+VE

	TELECOMINV
	+VE

	ENERGINV
	+VE







3.4.3 Statistical Test of Significance (First Order Test)
These criteria are grounded in statistical methodology and are designed to evaluate the dependability of the model's parameter approximations. Key statistical measures include the (R²), t-tests, and F-tests, which evaluate the significance and reliability of the estimates.
3.4.3.1 Test for Goodness of Fit
The coefficient of multiple determinations (R2) is utilized to measure the degree of which explanatory variable influences variation in the dependent variable. The value of R2 falls within 0 and 1 (i.e. 0≤R2≤1) interval indicating the proportion of variance explained by the model..
3.4.3.2 t-Test for Individual Significance
The t-test assesses whether each regression coefficient is significantly different from zero. At a 5% level of significance, a two-tailed test is performed using (n - k) degrees of freedom, where n is the number of observations and k is the number of parameters.
Decision Rule:
Reject the null hypothesis (H₀) if the absolute value of the computed t-statistic exceeds the critical t-value (typically ±1.96 at 5%). Otherwise, fail to reject H₀.
3.4.3.3 F-Test for Overall Significance
The joint statistical relevance of the explanatory variables will be assessed using F-statistics. At 5% significance level a one tailed test will be carried out with (V1/V2) degrees of freedom. Where;
V1=k-1(degree of freedom (df) for the numerator)
V2= n-k (degree of freedom (df) for the denominator)



Decision Rule:
Reject (H₀) if the computed F-statistic exceeds the critical F-value (F₀.₀₅) or otherwise accept This implies that at least one of the predictors significantly explains variation in the dependent variable.
3.4.4 Econometric Tests of Significance (Second-Order Tests)
3.4.4.1 Autocorrelation Test
This test is used to verify whether residuals from different time periods are correlated. The Durbin-Watson (DW) statistic is employed at the 5% significance level to detect serial correlation in the error terms. The region indicating no autocorrelation remains: 
du< d* < (4-du) 
 Where: 	
du = Upper Durbin – Watson 
d* = Computed Durbin-Watson 
Decision Rule:
If the DW statistic lies between the upper and lower critical values (du < DW < 4 - du), there is no evidence of autocorrelation. Values outside this range suggest the presence of positive or negative serial correlation, which could compromise model validity.
3.4.4.2 Normality Test
The normality of the error term is a key assumption underlying the classical linear regression model. To assess normality, the Jarque-Bera test statistic is utilized to evaluate the distribution of residuals.
3.5 Data required and sources
The study utilizes time series data collected from secondary sources on infrastructural investment, transportation infrastructural investment, telecommunication infrastructural investment, energy infrastructure investment and real gross domestic product growth rate are the various explanatory variables used. This study employs secondary time series data from 1992 to 2023. The data is sourced from the Central Bank of Nigeria's statistical bulletin (2023 Edition) and the World Bank.
3.6 Econometric software
The analysis is conducted using E-Views (version 9), a specialized econometric software.









































CHAPTER 4
EMPIRICAL ANALYSIS AND DISCUSSION OF RESULTS
4.0 Introduction 
In this chapter, the study presents the data collected, analyzes and interprets the results as well, discusses the empirical findings.
4.1 Descriptive Statistics 

The summary descriptive statistics mean, minimum, maximum, standard deviation, Jarque-Bera, probability and observations of the variables are displayed in the table below. 
Table 4.1
	
	RGDP
	TRANSINV
	TELECOMINV
	ENERGINV
	GFCF
	IR

	 Mean
	 4.038523
	 34.35300
	 37.45155
	 35626.25
	 8785.391
	 4.986644

	 Maximum
	 15.32927
	 79.47318
	 101.6858
	 60132.00
	 11445.86
	 31.45257

	 Minimum
	-2.036747
	 10.40499
	 0.005200
	 14486.00
	 6860.444
	-15.92023

	 Std. Dev.
	 3.808427
	 21.58238
	 38.38210
	 16678.23
	 1271.347
	 8.981532

	 Skewness
	 0.512608
	 0.374929
	 0.335005
	 0.061412
	 0.335336
	 0.095287

	 Kurtosis
	 3.765382
	 1.839058
	 1.443753
	 1.443633
	 1.931837
	 4.747657

	 Jarque-Bera
	 2.182503
	 2.546766
	 3.827757
	 3.249818
	 2.121030
	 4.120831

	 Probability
	 0.335796
	 0.279883
	 0.147507
	 0.196930
	 0.346277
	 0.127401

	 Sum
	 129.2327
	 1099.296
	 1198.450
	 1140040.
	 281132.5
	 159.5726

	 Sum Sq. Dev.
	 449.6275
	 14439.78
	 45668.76
	 8.62E+09
	 50106031
	 2500.705

	 Observations
	 32
	 32
	 32
	 32
	 32
	 32


As shown in the table the mean value of the variables; transport infrastructure proxy by transport services telecommunication infrastructure proxy by teledensity, energy infrastructure proxy by transport services, interest rate and fixed capital formation are 34.35300,37.45155,35626.25,8785.391, and 4.986644 respectively.
According to Jarque Bera probability value, which accesses normality, every variable has a normal distribution. This is as a result of Jarque Bera statistics probability being greater than 5 percent significance level.
4.2 Unit Root Test Result
All of the variables are found to be non-stationary in their level forms, since the probability values for their ADF statistics are greater than 0.05.
Table 4.2 Unit Root Test Result 
	 
	 
	LEVEL FORM
	 
	1ST DIFFERENCE
	 

	variable
	ADF statistics
	lag
	probability
	ADF statistics
	lag
	probability
	remark

	Transinv
	-1.986293
	0
	0.2910
	-5.038494
	0
	0.0003
	I(1)

	Lntelecominv
	-1.518251
	1
	0.5108
	-2.986881
	0
	0.0480
	I(1)

	Energinv
	-0.355286
	0
	0.9050
	-6.603921
	0
	0.0000
	I(1)

	Ir
	- 2.51442
	6
	0.1242
	-2.22057
	5
	0.0239
	I(1)

	Lngfcf
	-0.727574
	2
	0.8242
	- 10.28141
	1
	0.0000
	I(1)

	Ecm
	-6.272636
	0
	0.0000
	NA
	NA
	NA
	I(0)


Source: Author’s Computation (2025) using Eviews 9
The result of the unit root test indicate that the null hypothesis was accepted. When the Augemented dickey fuller (ADF) test was conducted on the first difference of all the variables they turned stationary because the probability values for the ADF statistics were less than 5%. The evidence from the above is that all the variables are integrated of order one, and hence the study conducted a test for cointegration using the residual-based test. Its Augemented dickey fuller (ADF) statistics with an absolute value of 6.272638, has a probability value of 0.0000, which is very much less than a 5%. Which denotes the existence of a long-run equilibrium relationship amid economic growth and the independent variables.


4.3 Long Run Impact Infrastructural Investment on Economic Growth.
This study shows the long term effect on infrastructural investment on Nigeria`s economy.
Table 4.3: Impact of Infrastructural Investment on Economic Growth
	VARIABLE
	CO-EFFICIENT
	STD ERROR
	T- STATISTICS 
	PROBABILITY

	C
	85.11483
	46.80261
	1.818592
	0.0805

	(TRANSINV)
	0.070715
	0.024845
	2.846161
	0.0041

	(LNTELECOMINV)
	2.205091
	0.419369
	5.258116
	0.0000

	(ENEGINV)
	0.000373
	8.750005
	4.286544
	0.0002

	(IR)
	-0.051093
	0.057763
	-0.884527
	0.3845

	(LNGFCF)
	7.399820
	5.280414
	1.401371
	0.1729


Source: Computed by the Author using Eviews 9
R- squared = 0.559268, Adj. R - squared = 0.474512, F statistics= 6.598553, prob(f- statistics)=0.000435 , Durbin-waston = 2.135970.
4.3.1Evaluation of the Estimated Results Based on Economic Criteria of the long run

The results show that the coefficient of transportation infrastructure investment which is positively associated with economic growth, implies that a unit increase in (transinv) will increase (rgdp) by 0.070715 percent. This means improved transport infrastructure supports trade, reduces logistics costs, and improves market access, which are vital for economic development. 
The coefficient of log of telecommunication infrastructure (Lntelecominv), proves that telecommunication infrastructure investment has a positive relationship with economic growth, a unit increase in (lntelecominv) will increase (rgdp) by 2.205091, percent. . This implies the transformative role of telecommunications in modern economies. Improved internet access enhances productivity, facilitates e-commerce, and fosters innovation, making it a critical driver of economic growth.
The coefficient of energy infrastructure investment which positively impacts economic growth is anticipated, as increased energy infrastructure increases (rgdp) by 0.000375percent. Investment in energy infrastructure can enhance economic growth by improving productivity in other sectors such as agriculture, education and other services, creation of new jobs in the energy sector and energy multiplier effect stimulates activities in construction, transport, technology, and finance sectors.
The coefficient of interest rate (IR) is -0.051093 which denotes that (IR) has an inverse relationship with economic growth, a unit increase of interest rate would cause a 0.128606 decrease in economic growth
The coefficient of the log of gross fixed capital formation is 7.399820 this implies that (LNGFCF) has a positive relationship with economic growth. A unit increase in (LNGFCF) will cause a 7.769328 increase in economic growth.
4.4 Short Run Impact of Infrastructural Investment on Economic Growth
After a co-integrated equation was found, the study estimated an error correction model. The short-term effect of infrastructural investment on Nigeria`s economy is depicted by the error correction model. It has an adjustment parameter that describes how much the model's disequilibrium is being adjusted at each interval. 
4.4 Table: Short Run Impact of Infrastructural Investment on Economic Growth
	VARIABLE
	CO-EFFICIENT
	STD ERROR
	T- STATISTICS 
	Prob

	C
	-0.861516
	0.502684
	-1.713831
	0.0994

	D(TRANSINV)
	0.054398
	0.014046
	3.872592
	0.0072

	D(LNTELECOMINV)
	2.567751
	0.855023
	3.003136
	0.0062

	D(ENEGINV)
	4.12
	0.000177
	2.318324
	0.0290

	D(IR)
	-0.065233
	0.033010
	-1.976154
	0.0597

	D(LNGFCF)
	4.776212
	3.838250
	1.244372
	0.2254

	ECM(-1)
	-1.075247
	0.159795
	-6.728922
	0.0000


Source: Computed by the Author using Eviews 9

R2 = 0.705172 Adj R2= 0.631463 F statistics= 9.567165 prob(f statistics)= 0.000021 Durbin waston= 1.915281


4.4.1 Evaluation of the Estimated Results Based on Economic Criteria of the short run 
The results show that the coefficient of transportation infrastructure investment which is positively related to economic growth, implies that a unit increase in (transinv) will increase (rgdp) by 0.054 percent. This means improved transport infrastructure supports trade, reduces logistics costs, and improves market access, which are vital for economic development. 
The coefficient of log of telecommunication infrastructure (Lntelecominv) 2.567751, proves that telecommunication infrastructure investment has a positive relationship with economic growth, a unit increase in (lntelecominv) will increase (rgdp) by 2.56 percent. . This implies the transformative role of telecommunications in modern economies. Improved internet access enhances productivity, facilitates e-commerce, and fosters innovation, making it a critical driver of economic growth.
The coefficient of energy infrastructure investment which positively impacts economic growth is anticipated, as increased energy infrastructure increases (rgdp) by 4.12percent. Investment in energy infrastructure can enhance economic growth by improving productivity in other sectors such as agriculture, education and other services, creation of new jobs in the energy sector and energy multiplier effect stimulates activities in construction, transport, technology, and finance sectors.
The coefficient of interest rate (IR) is -0.065233 which denotes that (IR) has an inverse relationship with economic growth, a unit increase of interest rate would cause a -0.065233 decrease in economic growth
The coefficient of the log of gross fixed capital formation is 4.776212 this implies that (LNGFCF) has a positive relationship with economic growth. A unit increase in (LNGFCF) will cause a 4.776212 increase in economic growth.
The error correction term (ecm (-1) has a coefficient of -1.075247 with a p- value of 0.0000 which is highly significant. The negative sign is expected as it`s confirms the existence of a long run relationship among the variables.
4.5 Summary of Co Efficients 
	VARIABLES
	EXPECTED SIGNS 
	ACTUAL SIGNS 
	REMARK

	Transinv
	positive
	Positive 
	Conform 

	Lntelecominv
	Positive 
	Positive 
	Conform

	Energinv
	positive
	positive
	conform

	Interest rate
	Negative
	Negative 
	conform

	Lngcfc
	positive
	positive
	conform



4.6 Evaluation of the Results Based on Statistical Criteria 
4.6.1 The R2 
The study got the R2 of 0.705171 suggesting that the set of exogenous variables accounts for about 70 percent of the growth variation in the short run. Consequently, in the short term, the R2 is 0.559268 which explains the exogenous factors accounts for 55 percent growth variation in the long run.
4.6.2 Student t-Test
This assesses the explanatory power of the independent variables on economic growth in the short run. The probability values of 0.0438, 0.0092, and 0.0029 for the t-statistics of transportation, telecommunication energy infrastructures, respectively, are less than 5%, indicating that the data is statistically significant at 5% for each of these categories. The probability values of 0.0837 and 0.1986 for interest rate and fixed capital formation's t-statistics are bigger than 5%, so they are not statistically significant at 5%.
Consequently, in the long run The probability values of 0.0362,0.0000, 0.0001, 0.0406 and 0.0156 for the t-statistics of transportation, telecommunication energy infrastructures interest rate and gross fixed capital formation , respectively, are less than 5%, indicating that the data is statistically significant at 5% for each of these categories.
4.6.3 F-test 

The evidence from Table depicts an F-statistics value of 10.39144 with the probability of 0.000011 in the short run and a F-statistics value of 7.421511 with the probability 0.000194 in the long run. Since the probabilities is less than 5%, the study rejected the null hypothesis and conclude that the coefficients are jointly significant.
4.6.4 Test of hypothesis
Hypothesis I: transport infrastructure investment do not have significant impact on economic growth in both long run and short run
From the tables, the probability value of the t-statistics for the coefficient of transport infrastructure is less than the 5% significance level. It implies that the null hypothesis (Ho) is not accepted.
Hypothesis II: telecommunication infrastructure investment has no significant impact on economic growth in both long run and short run. From  the table, the probability value of the t- statistics telecommunication infrastructure is lower than 5percent level of significance. It implies that the null hypothesis is not accepted.
Hypothesis III: energy infrastructure investment does not impact on economic growth in both long run and short run.
From the tables, the probability of infrastructure value of the t- statistics is less than 5 percent significance level. It implies that the null hypothesis is rejected.




4.7 Econometrics Test of Significance 
	Test
	F statistics 
	Obs* R- squared 
	Ss explained 

	Heteroedasticity 
(white)

	0.9881
(0.9881)
	20.80192
(0.7955)
	7.161627
(1.0000)

	Autocorrelation
 (Breush - Godfrey) 
	1.446342
(0.1854)

	4.403090
(0.1106)
	




4.7.1 Hetroscedasticity
The White test for heteroscedasticity, as indicated by our test result in the above table, reveals that the F-statistic, Obs*Rsquared, and Scaled explained SS values of 0.226642, 20.80192 and 7.161827 have their respective probabilities as 0.9881,0.7955 and 1.0000 greater than 0.05. Based on this, we conclude that there is homoscedasticity.
4.7.2 Autocorrelation
The likelihood estimates for the F-statistic and Obs*R-squared, accordingly, are 0.1854 and 0.1106 according to the preceding table, and they are both higher than 0.05. The study then comes to the conclusion that the model's stochastic error factors are not serially correlated









4.7.3 Normality test



Normality test 
This test is conducted to assess whether the residual values follows the normal distribution as asserted by the classical OLS assumption. This is tested by using Jarque Bera test. The hypothesis is formulated as follows:
Ho: u = 0 (residual value follows normal distribution)
H1: u = 0 ( residual value does not follow normal distribution)
The null hypothesis is rejected since the Jarque Bera probability is 0.444946>0.05 . Therefore we conclude that the residuals follows a normal distribution and the assumption is satisfied .
4.8 Multi Colinearity Test
This test examined the degree of correlation between the explanatory variables in the model. It adopted the pair-wise correlation method which estimated the correlations of each of the explanatory variables in the model with the other explanatory variables used in the model. 




	
	TRANSIN
	TELECOMINV
	ENERGINV
	IR
	GFCF

	TRANSINV
	1.000000
	O.171521
	0.037920
	-0.080929
	0.106416

	TELECOMINV
	0.171521
	1.000000
	0.274139
	-0.029571
	-0.225123

	ENERGINV
	0.037920
	0.274139
	1.00000
	-0.08047
	-0.470425

	IR
	-0.080929
	-0.029571
	-0.080472
	1.000000
	- 0.190095

	GFCF
	0.106416
	-0.225123
	-0.470425
	- 0.190095
	1.000000



The study applied by rule of thumb that states that the collinearity is considered a serious problem if the pairwise correlation coefficient exceeds 0.82 In light of there is no existence of collinearity.
4.9 Discussion of Findings
The study`s results reveal that investment in transportation, energy, and telecommunications infrastructure has a positively and significantly impact on economic growth in Nigeria. This result is similar with the works of Jude and Takagi (2023) and Opadeji et al. (2023), who found that infrastructure investment significantly enhances economic growth when accompanied by skilled labour and gross capital formation. Similarly, Balogun (2022) reported a positive and significant relationship between energy infrastructure and GDP, although the impacts of telecommunications and transportation were negative in his study. In contrast, Oladipo et al. (2012) and Joy et al. (2021) reported negative and insignificant effects of transport infrastructure and government expenditure on growth, suggesting possible inefficiencies in infrastructure allocation or corruption in spending during those periods.
Furthermore, the findings of Abur (2019) and Ebuh (2019), which employed VAR and Granger causality techniques, also highlight the evidence of a strong causal and long-run relationship between infrastructure investment and economic growth, thereby supporting the conclusions of this study. The divergence in results across studies may be due to differences in methodology, data periods, and scope of infrastructure examined. For example, while some studies focused on capital expenditure alone, others incorporated the quality of infrastructure or inflation stability as control variables.
Overall, the consistency of this study's results with several recent works emphasizes the critical role of strategic infrastructure investment particularly in energy and telecommunication in promoting sustainable economic growth in Nigeria.



















CHAPTER FIVE
SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS.
5.1 Summary of findings
The study analyzed the impact of infrastructural investment on economic growth in Nigeria. In the study, investment in infrastructure was individually analyzed in three different sectors, Namely; transport infrastructure, telecommunication infrastructure, and energy infrastructure. The findings are summarized below.
1. In Nigeria, transport infrastructure investment has a positive correlation with economic growth which is shown to exert a significant impact on it in both long run and short run.
2. Investment in the telecommunication infrastructure in Nigeria was also shown to be positively correlated and significant to the economy in both long and short-run.
3. Correspondingly, energy infrastructure investment had a positive correlation in both the short term and long term periods on economic growth, and this acts as an indication of the significance of infrastructural investment on the national development.
4. It was noted that interest rates have no significant effect on a short term period though it has a significant negative impact on economic growth in the long run.
5. The Gross Fixed Capital Formation had a positive sign with the growth variable. Its impact is however statistically insignificant in the short term period but significant in the long run.
5.2 Conclusion
This study is an investigation on impact of infrastructural investment in Nigeria. It specifically estimated factors like transport infrastructure, telecommunication infrastructure, interest rate, gross capital formation, and how it affects economic growth. The output model was estimated using OLS technique.
From our findings all variables positively impact economic growth except interest rate which has no positive impact on economic growth.
5.4 Recommendation
From this study it can be said that lack of infrastructure investment has affected the overall Nigeria economy negatively. This study propose the following based on it`s findings
1. The government should prioritize investing on transport infrastructure with higher marginal returns. Investment in transport infrastructure should focus more on last mile connectivity, logistics hub and smart traffic management rather than expanding road networks indiscriminately.
2. Investment in broadband expansion, 5G networks, and digital connectivity should be privatized to enhance productivity across industries. Additionally public private partnership should encourage to promote rural connectivity and reducing regional disparities.
3. A deliberate effort should be made to improve the efficiency of energy infrastructure. Investment in energy infrastructure should be prioritized on energy efficient industries,expansion of smart grid and promotion of solar and hydropower solutions.
In conclusion energy sector should be recognized as a multiplier sector.
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APPENDIX

LONG RUN CO - INTEGRATION RESULTS 

	Dependent Variable: RGDP
	
	

	Method: Least Squares
	
	

	Date: 06/21/25   Time: 21:57
	
	

	Sample: 1991 2022
	
	

	Included observations: 32
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	85.11483
	46.80261
	1.818592
	0.0805

	TRANSINV
	0.070715
	0.024845
	2.846161
	0.0041

	LNTELECOMINV
	2.205091
	0.419369
	5.258116
	0.0000

	ENERGINV
	0.000375
	8.75E-05
	4.286544
	0.0002

	LNGFCF
	-7.399820
	5.280414
	-1.401371
	0.1729

	IR
	-0.051093
	0.057763
	-0.884527
	0.3845

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.559268
	    Mean dependent var
	4.038523

	Adjusted R-squared
	0.474512
	    S.D. dependent var
	3.808427

	S.E. of regression
	2.760750
	    Akaike info criterion
	5.036242

	Sum squared resid
	198.1652
	    Schwarz criterion
	5.311068

	Log likelihood
	-74.57988
	    Hannan-Quinn criter.
	5.127339

	F-statistic
	6.598553
	    Durbin-Watson stat
	2.135970

	Prob(F-statistic)
	0.000435
	
	
	

	
	
	
	
	

	
	
	
	
	




SHORT RUN  CO - INTEGRATION

	Dependent Variable: RGDP
	
	

	Method: Least Squares
	
	

	Date: 06/21/25   Time: 21:57
	
	

	Sample: 1991 2022
	
	

	Included observations: 32
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	85.11483
	46.80261
	1.818592
	0.0805

	TRANSINV
	0.070715
	0.024845
	2.846161
	0.0041

	LNTELECOMINV
	2.205091
	0.419369
	5.258116
	0.0000

	ENERGINV
	0.000375
	8.75E-05
	4.286544
	0.0002

	LNGFCF
	-7.399820
	5.280414
	-1.401371
	0.1729

	IR
	-0.051093
	0.057763
	-0.884527
	0.3845

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.559268
	    Mean dependent var
	4.038523

	Adjusted R-squared
	0.474512
	    S.D. dependent var
	3.808427

	S.E. of regression
	2.760750
	    Akaike info criterion
	5.036242

	Sum squared resid
	198.1652
	    Schwarz criterion
	5.311068

	Log likelihood
	-74.57988
	    Hannan-Quinn criter.
	5.127339

	F-statistic
	6.598553
	    Durbin-Watson stat
	2.135970

	Prob(F-statistic)
	0.000435
	
	
	

	
	
	
	
	

	
	
	
	
	










CO - INTEGRATION TEST RESULTS 

	Null Hypothesis: ECM has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-5.806280
	 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(ECM)
	
	

	Method: Least Squares
	
	

	Date: 06/21/25   Time: 21:44
	
	

	Sample (adjusted): 1992 2022
	
	

	Included observations: 31 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	ECM(-1)
	-1.081392
	0.186245
	-5.806280
	0.0000

	C
	0.030929
	0.466586
	0.066289
	0.9476

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.537575
	    Mean dependent var
	0.097160

	Adjusted R-squared
	0.521629
	    S.D. dependent var
	3.754918

	S.E. of regression
	2.597065
	    Akaike info criterion
	4.808981

	Sum squared resid
	195.5976
	    Schwarz criterion
	4.901497

	Log likelihood
	-72.53921
	    Hannan-Quinn criter.
	4.839139

	F-statistic
	33.71288
	    Durbin-Watson stat
	1.915281

	Prob(F-statistic)
	0.000003
	
	
	

	
	
	
	
	

	
	
	
	
	




JARQUE BERA TEST 






AUTOCORRELATION 

	Breusch-Godfrey Serial Correlation LM Test:
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	1.821038
	    Prob. F(2,22)
	0.1854

	Obs*R-squared
	4.403090
	    Prob. Chi-Square(2)
	0.1106

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Test Equation:
	
	
	

	Dependent Variable: RESID
	
	

	Method: Least Squares
	
	

	Date: 06/21/25   Time: 21:48
	
	

	Sample: 1992 2022
	
	

	Included observations: 31
	
	

	Presample missing value lagged residuals set to zero.

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	0.123101
	0.500460
	0.245976
	0.8080

	D(TRANSINV)
	0.003302
	0.028664
	0.115209
	0.9093

	D(LNTELECOMINV)
	-0.157763
	0.837385
	-0.188400
	0.8523

	D(ENERGINV)
	-3.35E-05
	0.000128
	-0.262717
	0.7952

	D(LNGFCF)
	-0.538171
	3.761658
	-0.143068
	0.8875

	D(IR)
	0.007740
	0.033212
	0.233053
	0.8179

	ECM(-1)
	-0.319771
	0.236432
	-1.352486
	0.1900

	RESID(-1)
	0.604245
	0.323637
	1.867043
	0.0753

	RESID(-2)
	-0.080316
	0.227830
	-0.352525
	0.7278

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.142035
	    Mean dependent var
	1.43E-16

	Adjusted R-squared
	-0.169952
	    S.D. dependent var
	1.930311

	S.E. of regression
	2.087908
	    Akaike info criterion
	4.547903

	Sum squared resid
	95.90591
	    Schwarz criterion
	4.964222

	Log likelihood
	-61.49249
	    Hannan-Quinn criter.
	4.683612

	F-statistic
	0.455260
	    Durbin-Watson stat
	1.955047

	Prob(F-statistic)
	0.873970
	
	
	

	
	
	
	
	

	
	
	
	
	





HETROSKEDATICITY 

	Heteroskedasticity Test: White
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	0.226643
	    Prob. F(27,3)
	0.9881

	Obs*R-squared
	20.80192
	    Prob. Chi-Square(27)
	0.7955

	Scaled explained SS
	7.161827
	    Prob. Chi-Square(27)
	1.0000

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Test Equation:
	
	
	

	Dependent Variable: RESID^2
	
	

	Method: Least Squares
	
	

	Date: 06/21/25   Time: 21:49
	
	

	Sample: 1992 2022
	
	

	Included observations: 31
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	5.681705
	10.75156
	0.528454
	0.6338

	D(TRANSINV)^2
	-0.014411
	0.037840
	-0.380837
	0.7287

	D(TRANSINV)*D(LNTELECOMINV)
	1.136856
	2.994242
	0.379681
	0.7295

	D(TRANSINV)*D(ENERGINV)
	2.14E-05
	0.000403
	0.053018
	0.9611

	D(TRANSINV)*D(LNGFCF)
	2.037721
	8.206431
	0.248308
	0.8199

	D(TRANSINV)*D(IR)
	0.049031
	0.084686
	0.578980
	0.6032

	D(TRANSINV)*ECM(-1)
	-0.039417
	0.137558
	-0.286546
	0.7931

	D(TRANSINV)
	-0.201786
	1.021718
	-0.197497
	0.8561

	D(LNTELECOMINV)^2
	-9.625235
	42.66248
	-0.225614
	0.8360

	D(LNTELECOMINV)*D(ENERGINV)
	0.001484
	0.008177
	0.181511
	0.8675

	D(LNTELECOMINV)*D(LNGFCF)
	-2.916533
	210.6316
	-0.013847
	0.9898

	D(LNTELECOMINV)*D(IR)
	2.495372
	8.404352
	0.296914
	0.7859

	D(LNTELECOMINV)*ECM(-1)
	-6.015896
	21.36502
	-0.281577
	0.7966

	D(LNTELECOMINV)
	0.900900
	37.14023
	0.024257
	0.9822

	D(ENERGINV)^2
	2.91E-08
	1.04E-06
	0.027990
	0.9794

	D(ENERGINV)*D(LNGFCF)
	-0.002799
	0.031021
	-0.090232
	0.9338

	D(ENERGINV)*D(IR)
	-0.000119
	0.000322
	-0.370192
	0.7358

	D(ENERGINV)*ECM(-1)
	4.06E-05
	0.001559
	0.026013
	0.9809

	D(ENERGINV)
	-0.000433
	0.005094
	-0.084993
	0.9376

	D(LNGFCF)^2
	41.05737
	619.0921
	0.066319
	0.9513

	D(LNGFCF)*D(IR)
	-0.267592
	7.679635
	-0.034844
	0.9744

	D(LNGFCF)*ECM(-1)
	10.51848
	65.81787
	0.159812
	0.8832

	D(LNGFCF)
	-23.99203
	48.32728
	-0.496449
	0.6537

	D(IR)^2
	0.001288
	0.039187
	0.032867
	0.9758

	D(IR)*ECM(-1)
	0.091500
	0.531758
	0.172071
	0.8743

	D(IR)
	-0.065635
	1.454395
	-0.045129
	0.9668

	ECM(-1)^2
	0.141963
	1.106104
	0.128345
	0.9060

	ECM(-1)
	-0.185216
	2.567210
	-0.072147
	0.9470

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.671030
	    Mean dependent var
	3.605904

	Adjusted R-squared
	-2.289703
	    S.D. dependent var
	3.928801

	S.E. of regression
	7.125879
	    Akaike info criterion
	6.236420

	Sum squared resid
	152.3345
	    Schwarz criterion
	7.531634

	Log likelihood
	-68.66451
	    Hannan-Quinn criter.
	6.658628

	F-statistic
	0.226643
	    Durbin-Watson stat
	0.830469

	Prob(F-statistic)
	0.988063
	
	
	

	
	
	
	
	

	
	
	
	
	




MULTI COLINEARITY 

	
	D(TRANSINV)
	D(LNTELECOMINV)
	D(ENERGINV)
	D(LNGFCF)
	D(IR)

	D(TRANSINV)
	1
	0.1715213344408817
	0.03792042568279503
	0.1064162141956827
	-0.0809292112383725

	D(LNTELECOMINV)
	0.1715213344408817
	1
	0.2741388964120492
	-0.2251232742134798
	-0.02957053711559656

	D(ENERGINV)
	0.03792042568279503
	0.2741388964120492
	1
	-0.4704247729414721
	-0.08047248949183193

	D(LNGFCF)
	0.1064162141956827
	-0.2251232742134798
	-0.4704247729414721
	1
	-0.1900946800002899

	D(IR)
	-0.0809292112383725
	-0.02957053711559656
	-0.08047248949183193
	-0.1900946800002899
	1











UNIT ROOT AT ZERO 

INTEREST RATE(IR) 

	Null Hypothesis: IR has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 6 (Automatic - based on SIC, maxlag=7)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.514222
	 0.1242

	Test critical values:
	1% level
	
	-3.724070
	

	
	5% level
	
	-2.986225
	

	
	10% level
	
	-2.632604
	

	
	
	
	
	

	
	
	
	
	

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

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(IR)
	
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 16:48
	
	

	Sample (adjusted): 1998 2022
	
	

	Included observations: 25 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	IR(-1)
	-1.102185
	0.438380
	-2.514222
	0.0223

	D(IR(-1))
	0.460531
	0.412524
	1.116374
	0.2798

	D(IR(-2))
	0.604135
	0.348587
	1.733095
	0.1012

	D(IR(-3))
	0.378348
	0.243054
	1.556641
	0.1380

	D(IR(-4))
	0.145399
	0.182441
	0.796964
	0.4365

	D(IR(-5))
	0.091487
	0.157850
	0.579580
	0.5698

	D(IR(-6))
	0.290305
	0.118645
	2.446843
	0.0256

	C
	6.734364
	2.995092
	2.248466
	0.0381

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.673750
	    Mean dependent var
	-0.448295

	Adjusted R-squared
	0.539412
	    S.D. dependent var
	7.206781

	S.E. of regression
	4.890997
	    Akaike info criterion
	6.267007

	Sum squared resid
	406.6716
	    Schwarz criterion
	6.657047

	Log likelihood
	-70.33759
	    Hannan-Quinn criter.
	6.375188

	F-statistic
	5.015336
	    Durbin-Watson stat
	1.908218

	Prob(F-statistic)
	0.003126
	
	
	

	
	
	
	
	

	
	
	
	
	





ENERGINV 

	Null Hypothesis: ENERGINV has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.355286
	 0.9050

	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(ENERGINV)
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:04
	
	

	Sample (adjusted): 1992 2022
	
	

	Included observations: 31 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	ENERGINV(-1)
	-0.014564
	0.040992
	-0.355286
	0.7249

	C
	1979.796
	1572.564
	1.258961
	0.2181

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.004334
	    Mean dependent var
	1472.452

	Adjusted R-squared
	-0.029999
	    S.D. dependent var
	3613.363

	S.E. of regression
	3667.162
	    Akaike info criterion
	19.31456

	Sum squared resid
	3.90E+08
	    Schwarz criterion
	19.40708

	Log likelihood
	-297.3758
	    Hannan-Quinn criter.
	19.34472

	F-statistic
	0.126228
	    Durbin-Watson stat
	2.408712

	Prob(F-statistic)
	0.724946
	
	
	

	
	
	
	
	

	
	
	
	
	




TRANSINV 

	Null Hypothesis: TRANSINV has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-1.986293
	 0.2910

	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(TRANSINV)
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:07
	
	

	Sample (adjusted): 1992 2022
	
	

	Included observations: 31 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	TRANSINV(-1)
	-0.220787
	0.111155
	-1.986293
	0.0565

	C
	8.511692
	4.485220
	1.897720
	0.0677

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.119755
	    Mean dependent var
	0.978544

	Adjusted R-squared
	0.089401
	    S.D. dependent var
	13.97116

	S.E. of regression
	13.33202
	    Akaike info criterion
	8.080555

	Sum squared resid
	5154.539
	    Schwarz criterion
	8.173070

	Log likelihood
	-123.2486
	    Hannan-Quinn criter.
	8.110713

	F-statistic
	3.945358
	    Durbin-Watson stat
	1.749456

	Prob(F-statistic)
	0.056524
	
	
	

	
	
	
	
	

	
	
	
	
	




LNTELECOMINV 

	Null Hypothesis: LNTELECOMINV has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=7)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-1.518258
	 0.5108

	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(LNTELECOMINV)
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:12
	
	

	Sample (adjusted): 1993 2022
	
	

	Included observations: 30 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNTELECOMINV(-1)
	-0.030474
	0.020072
	-1.518258
	0.1406

	D(LNTELECOMINV(-1))
	0.554499
	0.151358
	3.663489
	0.0011

	C
	0.174700
	0.093719
	1.864079
	0.0732

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.396834
	    Mean dependent var
	0.323827

	Adjusted R-squared
	0.352155
	    S.D. dependent var
	0.509965

	S.E. of regression
	0.410465
	    Akaike info criterion
	1.151587

	Sum squared resid
	4.548997
	    Schwarz criterion
	1.291706

	Log likelihood
	-14.27380
	    Hannan-Quinn criter.
	1.196412

	F-statistic
	8.881880
	    Durbin-Watson stat
	1.986713

	Prob(F-statistic)
	0.001086
	
	
	

	
	
	
	
	

	
	
	
	
	




LNGFCF

	Null Hypothesis: LNGFCF has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=7)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.727574
	 0.8242

	Test critical values:
	1% level
	
	-3.679322
	

	
	5% level
	
	-2.967767
	

	
	10% level
	
	-2.622989
	

	
	
	
	
	

	
	
	
	
	

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

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(LNGFCF)
	
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:15
	
	

	Sample (adjusted): 1994 2022
	
	

	Included observations: 29 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGFCF(-1)
	-0.103913
	0.142821
	-0.727574
	0.4736

	D(LNGFCF(-1))
	-0.512945
	0.162990
	-3.147094
	0.0042

	D(LNGFCF(-2))
	-0.679246
	0.146644
	-4.631930
	0.0001

	C
	0.966503
	1.294896
	0.746394
	0.4624

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.578321
	    Mean dependent var
	0.010322

	Adjusted R-squared
	0.527719
	    S.D. dependent var
	0.126794

	S.E. of regression
	0.087136
	    Akaike info criterion
	-1.915242

	Sum squared resid
	0.189819
	    Schwarz criterion
	-1.726649

	Log likelihood
	31.77100
	    Hannan-Quinn criter.
	-1.856177

	F-statistic
	11.42892
	    Durbin-Watson stat
	2.097693

	Prob(F-statistic)
	0.000066
	
	
	

	
	
	
	
	

	
	
	
	
	




RGDP

	Null Hypothesis: RGDP has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.910413
	 0.0556

	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(RGDP)
	
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:21
	
	

	Sample (adjusted): 1992 2022
	
	

	Included observations: 31 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	RGDP(-1)
	-0.437042
	0.150165
	-2.910413
	0.0069

	C
	1.866722
	0.836481
	2.231638
	0.0335

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.226058
	    Mean dependent var
	0.088516

	Adjusted R-squared
	0.199370
	    S.D. dependent var
	3.555019

	S.E. of regression
	3.180957
	    Akaike info criterion
	5.214582

	Sum squared resid
	293.4361
	    Schwarz criterion
	5.307097

	Log likelihood
	-78.82602
	    Hannan-Quinn criter.
	5.244740

	F-statistic
	8.470505
	    Durbin-Watson stat
	2.164856

	Prob(F-statistic)
	0.006868
	
	
	

	
	
	
	
	

	
	
	
	
	





AT LEVEL 1
INTEREST RATE 

	Null Hypothesis: D(IR) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 5 (Automatic - based on SIC, maxlag=7)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.222057
	 0.0239

	Test critical values:
	1% level
	
	-3.724070
	

	
	5% level
	
	-2.986225
	

	
	10% level
	
	-2.632604
	

	
	
	
	
	

	
	
	
	
	

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

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(IR,2)
	
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 16:50
	
	

	Sample (adjusted): 1998 2022
	
	

	Included observations: 25 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(IR(-1))
	-2.391328
	0.742174
	-3.222057
	0.0393

	D(IR(-1),2)
	0.329485
	0.649089
	0.507612
	0.6179

	D(IR(-2),2)
	0.236443
	0.470185
	0.502873
	0.6212

	D(IR(-3),2)
	0.133342
	0.349795
	0.381200
	0.7075

	D(IR(-4),2)
	-0.054276
	0.249663
	-0.217395
	0.8303

	D(IR(-5),2)
	-0.192996
	0.127661
	-1.511788
	0.1479

	C
	-0.364249
	1.137734
	-0.320153
	0.7525

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.858936
	    Mean dependent var
	-0.286973

	Adjusted R-squared
	0.811915
	    S.D. dependent var
	12.83691

	S.E. of regression
	5.567211
	    Akaike info criterion
	6.503161

	Sum squared resid
	557.8891
	    Schwarz criterion
	6.844447

	Log likelihood
	-74.28952
	    Hannan-Quinn criter.
	6.597819

	F-statistic
	18.26696
	    Durbin-Watson stat
	1.781636

	Prob(F-statistic)
	0.000001
	
	
	

	
	
	
	
	


























































































































































ENERGINV

	Null Hypothesis: D(ENERGINV) has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-6.603921
	 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(ENERGINV,2)
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 19:37
	
	

	Sample (adjusted): 1993 2022
	
	

	Included observations: 30 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(ENERGINV(-1))
	-1.220132
	0.184759
	-6.603921
	0.0000

	C
	1817.390
	722.5911
	2.515102
	0.0179

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.609003
	    Mean dependent var
	-32.53333

	Adjusted R-squared
	0.595039
	    S.D. dependent var
	5733.012

	S.E. of regression
	3648.292
	    Akaike info criterion
	19.30625

	Sum squared resid
	3.73E+08
	    Schwarz criterion
	19.39966

	Log likelihood
	-287.5937
	    Hannan-Quinn criter.
	19.33613

	F-statistic
	43.61178
	    Durbin-Watson stat
	2.027446

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	

	

	
	
	
	

	Null Hypothesis: D(TRANSINV) has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-5.038494
	 0.0003

	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(TRANSINV,2)
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:08
	
	

	Sample (adjusted): 1993 2022
	
	

	Included observations: 30 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(TRANSINV(-1))
	-0.973660
	0.193244
	-5.038494
	0.0000

	C
	0.860048
	2.654259
	0.324026
	0.7483

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.475522
	    Mean dependent var
	-0.612134

	Adjusted R-squared
	0.456791
	    S.D. dependent var
	19.60527

	S.E. of regression
	14.44962
	    Akaike info criterion
	8.243554

	Sum squared resid
	5846.163
	    Schwarz criterion
	8.336967

	Log likelihood
	-121.6533
	    Hannan-Quinn criter.
	8.273438

	F-statistic
	25.38642
	    Durbin-Watson stat
	1.941530

	Prob(F-statistic)
	0.000025
	
	
	

	
	
	
	
	

	
	
	
	
	




RGDP 
	Null Hypothesis: D(RGDP) has a unit root
	

	Exogenous: Constant
	
	

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-7.934845
	 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(RGDP,2)
	
	

	Method: Least Squares
	
	

	Date: 06/11/25   Time: 17:22
	
	

	Sample (adjusted): 1993 2022
	
	

	Included observations: 30 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(RGDP(-1))
	-1.360272
	0.171430
	-7.934845
	0.0000

	C
	-0.014449
	0.609562
	-0.023703
	0.9813

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.692178
	    Mean dependent var
	-0.152294

	Adjusted R-squared
	0.681185
	    S.D. dependent var
	5.910615

	S.E. of regression
	3.337354
	    Akaike info criterion
	5.312574

	Sum squared resid
	311.8620
	    Schwarz criterion
	5.405987

	Log likelihood
	-77.68861
	    Hannan-Quinn criter.
	5.342458

	F-statistic
	62.96176
	    Durbin-Watson stat
	1.818928

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	



LNTELECOMINV 
	Null Hypothesis: D(LNTELECOMINV) has a unit root

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.986881
	 0.0480

	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(LNTELECOMINV,2)
	

	Method: Least Squares
	
	

	Date: 07/02/25   Time: 12:11
	
	

	Sample (adjusted): 1995 2022
	
	

	Included observations: 28 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LNTELECOMINV(-1))
	-0.328130
	0.202257
	-2.986881
	0.0480

	D(LNTELECOMINV(-1),2)
	-0.053638
	0.217166
	-0.246990
	0.8070

	D(LNTELECOMINV(-2),2)
	-0.217061
	0.200806
	-1.080946
	0.2905

	C
	0.099189
	0.108309
	0.915794
	0.3689

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.240527
	    Mean dependent var
	-0.007672

	Adjusted R-squared
	0.145593
	    S.D. dependent var
	0.478019

	S.E. of regression
	0.441853
	    Akaike info criterion
	1.335883

	Sum squared resid
	4.685610
	    Schwarz criterion
	1.526198

	Log likelihood
	-14.70236
	    Hannan-Quinn criter.
	1.394064

	F-statistic
	2.533616
	    Durbin-Watson stat
	1.896075

	Prob(F-statistic)
	0.080834
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Null Hypothesis: D(LNGFCF) has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -10.28141  0.0000

Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LNGFCF,2)

Method: Least Squares

Date: 07/02/25   Time: 11:55

Sample (adjusted): 1994 2022

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

D(LNGFCF(-1)) -2.292660 0.222991 -10.28141 0.0000

D(LNGFCF(-1),2) 0.716019 0.136408 5.249109 0.0000

C 0.024445 0.016221 1.507040 0.1439

R-squared 0.839467    Mean dependent var -0.001376

Adjusted R-squared 0.827118    S.D. dependent var 0.207662

S.E. of regression 0.086344    Akaike info criterion -1.963254

Sum squared resid 0.193838    Schwarz criterion -1.821809

Log likelihood 31.46718    Hannan-Quinn criter. -1.918955

F-statistic 67.98001    Durbin-Watson stat 2.138827

Prob(F-statistic) 0.000000



