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ABSTRACT

Countries with a high investment GDP ratio benefit with better, competitive products and services. Increasing investments generate more employment, reduces social and income disparities from increased capital stock for production required in economic growth. Induced investment channels infer nexus between internal investments and economic growth. Given this, the Kenyan government envisaged a sustained economic growth rate of 10% to attain economic growth by investing in some priority sectors that remains un-achieved to date. This study uses time-series data between 1996 and 2017 to examine the significance of the links between investment types and economic growth. Classifying variables as endogenous and exogenous variables; endogenous as real GDP, public, private domestic, and public-private partnership investments; and exogenous variables that support investment decisions as real interest rates, social discount rates, commercial lending interest rates, and the country risk premium on lending. The inference for the nexus using cointegration, significance, causality, variance decomposition of forecast error, and impulse response function results.  ARDL model choice was from stationarity tests and its support for small size observations. Results showed a significant and positive influence on economic growth from lags of real GDP, public investment, private domestic investments except for public-private partnership investment, and less significance from exogenous variables.  Real GDP had pairwise Granger causality on public investment; while public investment had a block exogeneity causality. Private domestic investment short-run shocks had the highest recovery rate into the long-run equilibrium. The strong real GDP endogeneity and public investment exogeneity influence offer strategy options in achieving envisaged economic growth.
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[bookmark: _Toc38035863][bookmark: _Toc51850919]Background
In the Kenyan context, the linkages and relationship between internal investments and economic growth are important in informing government policies that would raise the standards of living and social welfare of its citizens. According to Bakari (2017), investments are critical to economies' realization of economic growth because they affect the size of capital stock; productive capacity; employment; inflation; income, and national output. In those countries with higher investment/GDP ratio boost competitiveness, generate employment, and reduces social and income disparities, and lead to higher economic growth (UNCTAD, 2010; Anwar & Sampath, 1999). From this perspective, this study uses “Internal investments” to imply domestic investments both public and private that are real investments from 1) government, 2) private domestic investors and 3) public-private partnership investments. Therefore, for the study, this excludes foreign private investments in the form of foreign direct and indirect investments. According to Javid (2015) on economic growth, the nexus between output and investments suggest numerous direct and indirect transmission channels. Where direct channels are those resulting in the productivity of private inputs and the rate of return of private capital. Indirect channels as cost adjustments, labor productivity, and the durability of private capital and economies of scale according to Javid (2015). Finally, Javid (2015) relates the relative impact of public and private investment crowding out or crowding in during the process of economic growth. These direct and indirect transmissions referred to by Javid (2015) forms the basis for the nexus between investments and economic growth. This is a feature Bakari (2017) states that it makes researchers pay attention to the importance of economic, financial, and accounting terms when making investment decisions.
In investment decisions, “Social discount rates”, “financial discount rates”, and “hurdle interest rates” guide in discounting future benefits for the public, private domestic, and public-private partnership investments in that order. Guidance on investment decision-making considers the extent to which 1) risk-free interest rate, 2) risk premium, 3) market risk and 4) commercial banks lending interest rates are desirable for investment decisions. Of importance to note is that for public investments with a too high social discount rate imply under-investment in social programs (smaller public sector) while a low social discount rate means over-investment (larger public sector) in respective countries (Koundouri, 2015).  On public-private partnership investment, private companies before embarking on such public projects set up a hurdle interest rate based on the public project’s nature of risk. It is from this hurdle rate that they compare with the project's internal rate of return. If viable, they adjust the hurdle rate using the asset-pricing theory model like the capital asset pricing model (CAPM) (Sharpe, 1964) to confirm its viability based on risk before making an investment decision. To avoid unreasonable discounting rates from public-private partnership investments, the Australian government recommends the use of CAPM to arrive at a favorable discounting rate (Finance Circular No. 2009/02, 2009). This intricate the dynamic linkage between social discount rates, market interest rates, and adjusted hurdle rates nexus between internal investments and economic growth. Hence, important to consider them as exogenous variables in the study.  From this basis, in the process of aspiration for economic growth, crowding effects, causes within internal investments may affect the ultimate effect on economic growth.
Investment demand required for economic growth stands as an important factor in the behavior of standards of living in the long term and short term despite evidence of high volatility in the short-term.  Secondly, investments make a dynamic element of GDP a measure of economic growth through its effect on capital stock. Where national output is Y = C + I + G + (X-M), I representing investment component. According to Ferrer and Zermeño (2015), investments in a closed economy are equal to savings. Savings originates from sacrificing present consumption for future investments in a country and is dependent on time preference. A factor considered in the social discount rate. However, in an open economy, investments and savings tend to be unequal. Implying domestic investment may be lower, equal, or higher than national savings (Ferrer and Zemeno, 2015). With unequal savings and investments in a country, external and internal borrowing bridges shortfall in investment demand financing. A new consideration that is gaining momentum in developing countries to bridge governments’ budget deficit is public-private partnerships. 
Return on investment expectations leads to more investments that raise the investment GDP ratio and lowers capital-output ratio from gross capital formation realized in a country. In the context of an open economy, stable interest rates and exchange rates help to build confidence and return expectations for investments (Pettinger, 2016). The cause for investment demand arising from consumption or income changes from internal or external balances, resulting in induced investment will require more investments to meet these short-run demand changes. Kenya in 2008 when it came up with Vision 2030 blueprint, envisaged a 10% economic growth, and one of the focus areas was increasing internal investments through increased demand for goods and services arising from higher income.   
While most developing countries look forward to economic growth, most of them are struggling with budgetary deficits, debt to GDP ratio, and investor’s perception of project risks (Ketkar and Ratha, 2009). According to Ketkar and Ratha (2009), this means innovativeness to finance investments needed for economic growth. Kenya being among developing nations, in its aim in transforming to newly industrializing and a “middle-income country”, improvement of quality of life for its citizens, it placed importance on internal investment development to achieve this by the year 2030. Elsewhere, OECD countries Committee on Financial Markets (CMF) were considering the role of investments in economic growth in their 50th anniversary. The highlights of the meeting were assistance from the financial sector and academia to maintain economic growth in their member countries. This was to task the financial sector and academia to take a role in formulating policies to attract long-term investments, business innovativeness, and regulatory incentives. With such that these investments are devoid of short-termism. Besides, investments that could also offer beneficial risk-sharing in public investment projects through public-private partnership investments to change investment behavior in OECD countries (Wehinger, 2011).
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1.1.1 Public Investment 
What motivates public investment is the macroeconomic returns a country benefits from in the long term. Therefore, meaning public investments functionally relates to the public interest that a country would advance to its citizen’s standards of living (Pan, 2016). The effect of public investment on economic growth according to Rabnawaz and Jafar (2015) tends to be specific to a country and affects economic growth differently. Public investments are large and have a high risk with the ultimate effect of raising output in the long-term. Besides responding to short-term demand effects when an economy is below full employment. The social discount rate is the interest rate according to Warusawitharana (2014) applied in cost-benefit analysis for public and infrastructure investment projects. This represents a reflection of society’s relative valuation of current well-being versus the future’s well-being time preference (Zhuang, Liang, Lin and Guzaman, 2007). Zhuag et al. (2007) further take caution in that if social discount rates were set too high, this precludes socially desirable public projects from implementation. On the other hand, if set too low, risks making many economically inefficient investments that are undesirable for economic growth impact. Regarding linkages between public and private investment, Xu and Yan (2014) confine to whether they are substitutes or complementary to economic growth. Xu and Yan (2014) on that basis argue that an increase in government investment directly or indirectly could crowd out private investment. The reason being the government’s investment financing competes for funds in the capital market, which causes interest rates to rise therefore reducing loanable funds available to the private sector.
Nonetheless, according to Abiad, Furceri and Topalova (2015), public investment output effects depend on the degree of mediating factors such as; 1) degree of economic slack and monetary accommodation and 2) efficiency of public investments that would often lead to a decline in public debt GDP ratio when its debt-financed. Also, Oukhallou (2016) states that public investment projects selected on a profitability basis tend to increase output effects. From another angle, Ali (2015) associated output effects as the composite bundle of capital stock. A capital stock that augments expertise and technology of existing stock, a knowledge that comes together with public investments as the factors that contribute to output effects required for economic growth.
1.1.2 [bookmark: _Toc51850921][bookmark: _Toc38035865]Private Domestic Investments 
A characteristic of private domestic investment volume at any time in a country is the volatility situation during the boom and recession in a country. Such that during the slump, the volume of investments declines while investments rise during the boom (Pan, 2016). Fiscal and monetary stabilization policies applied in a country that affect interest rates help to reduce the volatility of investment volume. This is in that; sound policies give clear signals to the private sector’s confidence (Ames, Brown, Devarajan, and Izquierdo (n.d.). Without macroeconomic stability, private domestic investors tend to stay away and divert their resources elsewhere due to uncertainty of the return on their investments (as cited by Ramey and Ramey, 1995). Also, conventional factors of real interest rates, private sector credit availability, and past economic growth influence the behavior of investments according to Ames et al. (n.d.). 
1.1.3 [bookmark: _Toc38035866][bookmark: _Toc51850922]Public-Private Partnerships Investments (PPPs)
World Bank defines public-private partnership investments (PPPs) as long-term contracts between a private party and a government entity for providing a public asset or service. The private party bears significant risk and is responsible for management and project performance. In furtherance of the execution of the contract for the provision of the public service or goods, remuneration for the private party is done through 1) compensation from a public fund, 2) charges or fees collected by the private party from users or consumers or 3) a combination of compensation and charges or fees. On the financing of public-private partnership investment, according to Klein (1997), comparing the cost of public capital and private capital is that even though the assumption that public capital is cheaper than private capital, it is difficult to compare the two based on public cost and private equity. According to Klein (1997), public capital should include the hidden risk premium of implicit guarantee to taxpayers for public debt with equivalent risk premium as built-in into the cost of private debt; and the opportunity cost for the country if that capital went to a different purpose. Klein (1997) under such circumstances cited an example from Chile; applying a “social discount rate” for capital on infrastructure compared to other sector’s private equity cost of borrowing made it less likely to attract private financing. In such circumstances, Klein (1997) reiterates that this could result in less gross capital formation required for economic growth. 
The first level to consider for a private party in investing in a project is the hurdle rate of return of the public project’s internal rate of return. The hurdle rate of return takes into account, the shareholders’ internal rate of return (Shareholder IRR), the return on equity (RoE), the project internal rate of return (Project IRR), and the return on capital employed (RoCE) (Sirtaine, Pinglo, Guasch and Foster, 2005).  Where shareholder IRR and RoE are returns earned by equity investors. On the same, Project IRR and RoCE both are profitability of concessions on the project independent of financing structure. On the other hand, the government considers the gearing ratio when it comes to evaluating the financial health of the private party. The hurdle rate as the minimum rate of return on a project or investment, consideration by the private party would be risks, cost of capital, returns of similar investments, and anything else that may affect investment. Bearing in mind the internal rate of return of the project to the private party expectation is to be at least greater than the hurdle rate in the end. The CAPM model basis is that private party demands higher expected returns when they take on additional risk referred to above as the hurdle rate (Sirtaine et al., 2005). The extent to which the government considers such collaboration is if the cost-benefit accrued would outweigh social opportunity cost and to economic growth ultimately contribute at the end of an investment partnership.
1.1.4 [bookmark: _Toc38035867][bookmark: _Toc51850923]Global Investments Outlook
According to IMF, World Economic Outlook Report (2014), a sample of countries taken from advanced economies showed a 1-percentage point of GDP increase in public investment spending increased the level of output by 0.4 percent in a year and 1.5 percent after four years. Regarding the investment effect on economic growth, the efficiency gap faced by developing countries was 40 percent, emerging markets 27 percent and in developed countries 13 percent (IMF World Economic Outlook, 2014). This represented a weak impact on the performance of investments required for economic growth in emerging and developing nations. This is an important concern to any government or investor if investment funds going to activities do not provide the greatest benefits to the society and return to the investor and implemented in the most efficient way (Koundouri, 2015). A case prevalent in developing and emerging markets.
Pan (2016) found in the process of China’s economic development; public investment played an important role in stimulating economic growth by making the functioning of private investments more important. Fruman and Forneris (2016) attributed the same to a long-term vision and disciplined implementation. That had conducive targeting policies with the ability to harness the power of FDI for both inward and outward (domestic) investments. This helped to strengthen competitiveness for China’s economy as a whole and its domestic firms. On public-private partnership investment according to Sarmento (2010) (as cited in Moralos and Amekudzi, 2008), they identified four procurement processes for public-private partnership investments.  These as initial feasibility assessment, procurement phase, the construction phase, and operation, where evaluation for value for money was in the first phase as the most important for public-private partnership success. In Phase 2 of the process, it ensures the bids from the private sector are below the costs under traditional procurement. Sarmento (as cited Parker & Hartley, 2003) study on some specific sectors in the United Kingdom that showed consistent results in the public-private partnership. Such that investment contracts achieved especially for defense services had cost savings of between 5% and 40% compared to conventional public procurement.
1.1.5 [bookmark: _Toc38035868][bookmark: _Toc51850924]Africa’s Investments Outlook
According to the AfDB (2018) report, public investments rose steadily from the year 2000 to the year 2018 reaching 7.7 percent of GDP in Africa. This was more than Latin America at 5.2 percent and emerging and developing economies of Asia at 6.2 percent. In the same paper, AfDB further acknowledges in Africa, 12 million young people join the labor force every year with employment opportunities hardly available. From this, AfDB sees industrialization as one of the solutions to ending poverty and generating employment.  Where industrialization retardation comes from the insufficient stock of productive infrastructure in power, water, and transport services. To AfDB, if there was enough and sufficient stock of productive infrastructure, it would encourage domestic investments needed to end poverty and generation of employment. According to AfDB 2018 report, as a continent, it needed USD 130 to 170 billion to finance public investments. With this need and a financing gap of between USD 68 to USD 108 billion, this could reverse the situation. It means African countries need to seek innovative ways to finance infrastructure projects required for economic growth like public-private partnership investment given this financing gap. An example of such a public-private partnership project innovation is a cooperation based on a 30-year build-operate-transfer concession of USD 660 million N4 Maputo Corridor Toll Road in this report. In this case, governments of South Africa and Mozambique jointly guaranteed debt to Trans African Concession (Pty) ltd consortium made of Trans African Concessions (Pty) Ltd (TRAC) with sixty percent AfDB, Standard Bank, and South African pension funds as shareholders for the financing of the project.
1.1.6 [bookmark: _Toc38035869][bookmark: _Toc51850925]Investments Perspective in Kenya
It was the year 2014 that Kenya became a middle-income country through a publication in Kenya’s Economic Survey Report from a preliminary revised GDP estimates of 2009 (rebase year). Using computed GNI for 2013; per capita income was USD 1,036.98 (constant 2010 USD) that surpassed the World Bank threshold of USD 1,036 for consideration in the middle-income bracket. In the year 2017, four years later, the population estimate for Kenya stood at 49 Million, had a per capita of GDP USD 1,790 with a USD 3,250 PPP (at constant USD 2005), and an economic growth rate of 4.9%. Kenya’s GDP composition based on a contribution from three broad sectors of agriculture, industry, and service was 35%, 17.6%, and 47.4% respectively. From empirical studies, increased internal investments play an essential role in promoting economic growth.  Such that countries with higher investment/GDP ratio boost competitiveness, generate employment, and reduces social and income disparities and lead to higher economic growth (UNCTAD, 2010; Anwar & Sampath, 1999). It is from this structure of the Kenyan economy’s GDP composition that the encouragement of internal investment falls to address those with high marginal productivity propensity to meet the desired economic growth.
On investment, according to the World Bank (2018) report, Kenya’s public sector contribution to GDP growth, investments more than doubled from 1.1 to 2.5 percentage points of GDP between 2013 and 2017. The increase came from expansionary fiscal government consumption (0.4 percentage points) and public investment (1.0-percentage points). Most of it came from rolling out of devolution, new institutions under the new constitution, wage agitations, rising debt service, and pension liabilities. Unlike for public investment where there was expansion, private domestic investment declined from 1.3 percentage points of GDP to a negative 0.7 percentage.  The decline in private domestic investment according to the World Bank (2018) was due to the crowding-out effect, the interest rate cap law in 2016 (now repealed (2019)), and political uncertainty leading to the 2017 general elections. On the positive side, there was an improved ranking of doing business with Kenya (80th out of 190 in the world) according to the World Bank, simplified procedures for business creation, and inclusion of public-private partnerships in the quest to achieve anticipated economic growth in its vision. There has also been notable evidence of gaining importance in the role of public-private partnership investments in Kenya. Some investment projects completed under public-private partnerships are like in energy (Olkaria) and transport infrastructure for the first phase of SGR. The second phase of SGR is under implementation; plans for a dual road of Mombasa to Nairobi, Lamu Port, and upgrade of several highways are also in the pipeline. The expected outcome of these projects would be to ease supply-side constraints to the economic growth of the country.
In summary, public investments that depend on social discount rates as the driver for boosting private domestic investments are yet to influence anticipated economic growth. Private domestic investments that depend on commercial bank’s lending interest rates are yet too to influence the anticipated economic growth. Public-private partnership investments that depend on hurdle rate interest rates are yet too to impact on anticipated economic growth. In public-private partnership investments, there has been the case of implementation failures due to corruption and others placed on hold due to the debt level of the country.
[bookmark: _Toc38035870][bookmark: _Toc51850926]Statement of the problem
Kenya has been struggling to attain an envisaged economic growth rate of 10% to achieve the status of an upper-middle-income industrialized country by the year 2030. To achieve this, Kenya identified six priority sectors to target with high potential for spurring economic growth, but it still yet to achieve this economic growth targeted. According to Kenya’s Vision 2030 - Marking 10 years of progress 2008 – 2018 report on page 60, in MTP I (years 2008 to 2013), sectors of tourism, agriculture and livestock, wholesale and retail trade, manufacturing, business process outsourcing, and Financial Services, the government identified these sectors as the focus to achieve this envisaged economic growth. Later, the inclusion of oil and mineral resources sectors to make seven sectors MTP II (2013 to 2018) became part of the sectors to focus on. Investments in these sectors with the highest propensity for spurring economic growth became the attention to yield the economic growth envisaged. Despite the struggle to attain envisaged economic growth, there has been a positive impact in that national poverty level fell from 46% (2005/2006) to 36.1% (2015/2016), a great stride. However, if the economic growth rate trend remains the same as observed to date, over the remaining period, the achievement of the upper-middle-income country's vision would not be possible.
Central Bank interest rate in the year 2017 was around 10%, infrastructure bond yields at 12%, average commercial bank lending rates at 13.7%, country risk lending premium of 5.3%, and real interest rates at 2.78% according to Knoema data bank. Public investments depend on borrowing and taxes for financing, where borrowing competes for loanable funds in the money market with private domestic investments. According to World Bank Data for the year 2017, Kenya’s gross capital formation was about 18.22% of GDP. Kenya at the same time had a declining gross domestic savings of 7.63% of GDP from previous years. There were seven hundred and sixty-four million USD in the year 2016 worth of investments under public-private partnership investments. Human capital index of 0.518 (out of 1) and CPIA transparency, accountability, and corruption index in public sector rating of three (range 1 (low) to 6 (high)). Indicators that influence attractiveness for investments like annual variation of consumption was about 7.0%, investment variation of 6.3%, and industrial production variation of 4.9% are higher in comparison to developed countries. These indicators are essential in how the linkages of internal investments could help to propel economic growth and investment efficiency.
Researchers on the linkage between internal investments and economic growth have not fully viewed relationships from economic, finance, and accounting terms perspective. In Kenya, research findings showed a positive relationship between public investments and economic growth (Maingi, 2017) as too several other studies considered (Ghani and Din, 2006; Rabnawaz and Jafar, 2015). However, there is a case of negative public investments influencing economic growth (Saidjada and Jahan, 2018) and private investments at the end in Pakistan. Besides this, in some countries, public and private domestic investments contribute differently in different countries (Zou, 2006; Makuyana and Odhiambo, 2018) and crowding effects (Xu and Yan, 2014). On private domestic investments, public domestic borrowing, monetary policy effects on interest rates, the dependence of the level of public investments affect economic growth (Lidiema (2017); Olweny and Chiluwe (2012). Public-private partnership investments studies also considered the crowding effect in both directions for public and private domestic investments, contribution to economic growth whose significances was based on the scale and efficiency (Pimentel et al. (2016); Zangoueinezhad and Azar (2014); Sarmento and Oliveira (2018); Jasiukevicius and Vasiliauskaite (2013); Song, Zhao, Jin, and Sun (2018)).
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1.3.1 General Objective
[bookmark: _Toc38035873][bookmark: _Toc51850931]The study aims to determine the nexus between internal investments and economic growth from investments by the public, private domestic, and public-private partnerships in Kenya between the years 1996 and 2017.
1.3.2 Specific Objectives
1. To determine the nexus between public investment and economic growth in Kenya. 
2. To establish the nexus between private domestic investment and economic growth in Kenya.
3. [bookmark: _Toc38035874][bookmark: _Toc51850932]To assess the nexus between public-private partnership investment and economic growth in Kenya.
Research Hypotheses
1. Ho1: Public investment has no relationship with economic growth in Kenya.
2. Ho2: Private Domestic investment has no relationship with economic growth in Kenya.
3. [bookmark: _Toc38035875][bookmark: _Toc51850933]Ho3: Public-Private Partnership investment has no relationship with economic growth in Kenya.
Significance of the Study
Many transformative changes occurred within the last two decades in Kenya since the advent of a multiparty form of government. The intended results being for social, economic, and political space that would benefit and improve standards of living for all citizens. In the previous and current governments, emphases were and are still on public investments, especially in infrastructure projects in transport, energy, health, education, ICT, and water among other sectors. Again, and recently, interest control by CBK through capping of interest rates intent was to lead to higher credit availability to spur private domestic investments. There have been public-private partnership investments in the public sector especially in the provision of public infrastructure. Finally, successive governments have considered 1) stable interest rates, 2) high economic growth expectations, 3) political stability, 4) good doing business environment, and 5) regulations protecting business interests important to spur economic growth.
The nexus between internal investments and economic growth looks at the causality and significance between the two through direct and indirect channels (Javid, 2015) that has an impact on economic growth.  To infer the nexus significance, this analysis entails looking at 1) cointegration tests, 2) significance regression coefficients, 3) the Granger causality, 4) variance decomposition of forecast error and 4) impulse response function that shows effect along with the steady level beyond the analysis period effect on economic growth.  These results would profile the ranking and causality nature and significance impact of each investment type based on Kenya’s economic growth, even though by default investments cause economic growth. As stated by Rabnawaz and Jaffar (2015), public investment affects economic growth differently in different countries, public and private investments could be substitutes or complementary, and crowding each other effects (Xu and Yan, 2014).  On the other hand, financing and cost of public capital and private capital Klein (1997), consideration of gearing ratio (Sirtaine et al., 2005), and the level of buy-back of public-private partnerships investment optimal consideration cost on social time preference rate and the social opportunity cost of capital. It’s from these arguments that this study intends to consider based on macroeconomic environment intervention for policy intervention.
However, beyond the above, policymakers require information on internal investment propensity and strength to respond to the incremental capital-output ratio required for economic growth. This study basis is to interrogate the linkages between units of internal investment on economic growth from a perspective that they depend on different instruments of the interest rate for discounting. The instruments for discounting being social discount rates, commercial lending rates, and hurdle rates of interest rates for the public, private domestic interest rates, and public-private partnership investments respectively. The findings of this study could be of help to policymakers to direct policies that would identify projects whose relationship behavior between internal investments and economic growth has positive externalities both in the short run and in the long-run process. To researchers on the significance of the study, factors, and determinants that affect the nexus between internal investments and economic growth could be an area of interest. Researchers could too consider foreign direct investments that are not part of this study nexus between internal investments and economic growth.
[bookmark: _Toc38035876][bookmark: _Toc51850934]Scope of the Study
The objective of the study is to determine the nexus between internal investments and economic growth in Kenya using time series data between the years 1996 and 2017. The internal investment as the explanatory variable classification is 1) public investment, 2) private domestic investment and 3) public-private partnership investment while the dependent variable is real GDP for economic growth. The social-cost benefit analysis uses a social discount rate as a risk-free interest rate such as the short-term treasury bonds returns for public investments in discounting net present value.  The commercial banking lending interest rates used in net present value by domestic investments have the risk premium factor. Finally, for public-private partnerships investment consideration of the above two to incorporate hurdle rates for a specific class of public risky projects by using the capital assets pricing model and Beta of the country risk premium. Treasury bonds yield, commercial banks lending rates, and expected return rates computed for capital asset pricing model applied as exogenous variables due to their effects on public, private domestic, and public-private partnership investments respectively.  
The hypothesis of the study is on the internal investments’ nexus on economic growth from explanatory variables and real economic growth in the short run and the long run from shock effects. The study intends to use secondary time-series data between the years 1996 and 2017 from World Bank Data, Kenya National Bureau of Statistics, IMF Data, Central Bank of Kenya, and other online data banks like Knoema and Penn where they are available.
[bookmark: _Toc51850935]Limitations of the study
The research study used secondary data of real GDP, public investment, private domestic investment, and public-private partnership investment as the endogenous variables.  The time-series data for public-private partnership investment was not available for some years required for the analysis. As such, the interpolation function provided by the econometric application software of Eviews sorted out the problem. Before this decision, it was after KNBS advised public-private partnership investment information is yet collated by them, leaving the application of what was available from the World Bank database. Then, real interest rates for several years were negative, and a similar case of public investment in the year 2009, the rebase year. While real interest rates were accountable at then, public investment was due to the rebasing of the Kenyan GDP; coming after using the deflation value from the computation of the other variables (private domestic investment and foreign investments) attributed to the capital formation to arrive at the public investment that resulted in the negative value.	Comment by Andrew Kamenju: 
It was a surprise finding of a very insignificant influence of real interest rates and commercial banks lending interest rates on some endogenous variables. Real interest rates have an insignificant impact on private domestic investment. The same insignificance at even on a higher scale was in commercial banks lending interest rates on public-private partnership investment. Under this circumstance, does it imply real interest rates apply to external balance and no effect internally?  On the other hand, does it also mean, commercial banks lending interest rates do not play a significant role in developing public-private partnership investment. This is from comparing the influence of various discounting rates when used as exogenous variables to the endogenous variables. 
While the findings of the study collaborated with empirical studies considered, that were mostly from outside Africa, there were no studies under these objectives for citation in Kenya. Bearing in mind that there is developing interest in public-private partnership investment in the public domain for economic growth in Kenya.  Secondly, lack of data on public-private partnership investment was also collaborated by KNBS; such that available data had to go through confidence building to make it fairly reflect the intended objectives of the analysis.  Nevertheless, favorable leading results came out of the findings.
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2.1 Introduction
The literature review chapter focuses on the nexus between investment and economic growth based on investment decision theorie and empirical studies. The chapter starts by reviewing theories that inform on internal investment for economic growth. Empirical studies focus on studies that show linkages between internal investments and economic growth.
2.2 [bookmark: _Toc38035881][bookmark: _Toc51850940]Theoretical review
[bookmark: _Toc38035882][bookmark: _Toc51850944]Three theories for the study that inform the investment decisions for public investments, private domestic investments, and public-private partnership investments considered are as follows. Time preference theory of Interest Rates basis for social discount preference for investments today and benefits in the future for public investments. Loanable Funds theory basis for market demand and supply for loanable funds from prevailing interest rates needed for private domestic investments. Finally, Asset Pricing Theory for the attractiveness of Public-Private Partnership Investments.
2.2.1 Time preference theory of Interest Rates 
The theory attributed to economist Irving Fisher in his "The Theory of Interest, as Determined By Impatience to Spend Income and Opportunity to Invest It” in the 1930’s". Fisher described interest rate as the price of time, and "an index of community's preference for a dollar of present over a dollar of future income." In Fisher’s time preference theory of interest rates, supporters purport importance to individuals on saving and investment as the premium and discount on their present actions to future benefits while investors use net present value for investment appraisals referred to by Fisherian as “productivity-of-waiting” (Hebener, 2011, p. 8).  However, according to critics, the theory does not account for the influence of the banking systems and elements of risk and uncertainty expected in the future. “In economic project analysis, the rate at which future benefits and costs are discounted relative to current values often determines whether a project passes the benefit-cost test” (Arrow et al., 2013). According to Arrow et al. (2013), discounting future benefits consider two rationales of consumption and investment. Consumption rate discount reflecting what society wills to trade consumption in the future for consumption today. While investment is attractive so long as the rate of investment return is positive then investing becomes admissible for the benefits in the future. The time preference theory of interest rates reflects premium on present and discount on future for all actions.  Related to investments, neoclassical theory of investment, income is a function of employment given the capital stock, and its growth is determined in the capital market by the interest rate that equates the demand for investment and supply of the savings. However, due to market imperfections, interest rates may not raise investments to full employment levels in the short-run but eventually realizes the goal in the end. The investment and the output over time suggest numerous direct and indirect transmission channels needed to impact on economic growth in the future (Javid, 2015).
Since societies' relative valuation of current well-being versus future’s well-being is time preference-based (Zhuang, Liang, Lin and Guzaman, 2007), social discount rates should be set according to this preference, especially in public investments.  Where in public investments if social discount rates are set too high, then this could preclude socially desirable public projects; while if social discounts are set too low again this would risk having economically inefficient investments undesirable for economic growth impact. On the other hand, it is whether linkages between public and private investment are substitutes or complementary in the process for economic growth (Xu and Yan, 2014) since they compete for available loanable funds.
2.2.2 Loanable Funds Theory
The neo-classical theory of interest or loanable funds theory of interest owes its origin in the year 1898 to the Swedish economist Knut Wicksell. The loanable funds' theory state interest rates determination is by supply and demand for funds. Storm (2017) (as cited Mankiw (1997, p. 63)) illustrated the relationship between savings and investment as follows,
“In fact, saving and investment can be interpreted in terms of supply and demand. In this case, the “good” is loanable funds, and its “price” is the interest rate. Saving is the supply of loans – individuals lend their savings to investors, or they deposit their saving in a bank that makes the loan for them. Investment is the demand for loanable funds – investors borrow from the public directly by selling bonds or indirectly by borrowing from banks. [….] At the equilibrium interest rate, saving equals investment and the supply of loans equals the demand” (Mankiw, 2017, p. 63).
This view referred to as “the savings finances investment” doctrine on loan funds theory proponents implies that in abstaining in consumption is a necessity for more credit availability for investors (Lindner,2013) (as cited Robertson, 1936; Ohlin,1937, Tsiang,1956).  However, lenders who are commercial banks could extend their balance sheet by increasing financial assets by creating new loans and increasing liabilities from new deposits thus no need for abstaining in consumption. This is such that if demand for borrowing increases, this will push up the cost of borrowing and vice versa. The relationship between the domestic rate of interest and the actual volume of domestic investment in a period for an economy depends on the condition of equilibrium in the market for capital goods.  Private domestic investment as an internal investment forms part of Aggregate Demand (SRAD) that influences the level of capital stock and productive capacity of an economy (long-run aggregate supply (LRAS)).  Where demand for capital goods may arise from induced investments due to a change in income or consumption. A reflection in the IS-LM model provides equilibrium in the goods market and money market. Macroeconomic expansionary policies affect the equilibrium level of prevailing interest rates and income. The change in income changes consumption patterns, which result in a demand for more goods and services. This further leads to induced demand for more domestic investment growth needs towards new potential GDP. The attraction of more investments continues until the marginal efficiency of capital in the market is equal to market lending rates of interest. The resultant effect of increased private domestic investment is increasing gross capital stock and lowering the capital-output ratio for the desired actual growth rate in output for warranted GDP growth rate. As such, loanable funds theory strengthens the fact that conventional factors of real interest rates, private sector credit availability, and past economic growth influence the behavior of investments according to Ames et al. (n.d.).
Government domestic borrowing to finance public expenditure affects loanable funds available for private domestic investments (Lidiema, 2017). On the other hand, a decline from private domestic investments in Kenya from 1.3 points to 0.3 points of GDP was due to government fiscal expansion (World Bank report (2018)). However, the role of private domestic investments in a country tends to be specific to each country. USA's economic growth significantly depends more on private domestic investments while in Japan it is public investments (Zou, 2016).
2.2.3 [bookmark: _Toc38035884][bookmark: _Toc51850946]Asset Pricing Theory 
The asset pricing theory is a theory behind the pricing of capital assets that takes into account the risk and return of investments. Jack Treynor, William Sharpe John Litner, and Jan Mossin introduced CAPM by building on earlier works by Harry Markowitz. CAPM's general idea is one such that investors need compensation in two ways of the time value of money and risk (Sharpe, 1964). It enables the evaluation of the private sector required return on investments from the associated level of risk in similar projects. According to Zucchi (2019), CAPM employs a simple calculation method to compute expected returns and eliminates specific unsystematic risk. However, the risk-free yield of short-term government securities tends to be prone to volatility, and project beta is difficult to determine that may affect outcome reliability.  Public-private partnership investments involve investment decisions that jointly require social discount rates as risk-free, project market risks, and uncertainty (country project risk) discounting due to the nature of public investments when private investors are involved. However, both are bound to benefit if they jointly engage in the venture from a win-win situational agreement (Schachter, Daniel and Liu, 2017). For a government to achieve a return on investment, return on investment discounting from the private sector needs to be commensurate with the level of associated risk. This is the reason the Australian government decided to adopt the CAPM methodology for evaluating PPPs proposals through a circular referenced Finance Circular No. 2009/02 (2009). The reasons being to align with the country's own National PPPs Policy and Guidelines based on transparent differentiation between low and high-risk procurement options and risk assessment.
2.3 [bookmark: _Toc38035885][bookmark: _Toc51850947]Conceptual Framework
The conceptual framework is a presentation of the nexus between internal investments and economic growth arguments based on the relationships that exist between the dependent and independent variables. Public investment decisions as influenced by social discount rates as risk-free interest rates. This looks at the social discount rate as Fisher’s time preference interest rate as that of the short-term bond's rate of treasury bills that the government floats to raise investment funds. Private domestic investment depends on commercial banks lending interest rates value whose influence is from the availability of loanable funds.  Public-private partnership investment that considers risks and uncertainties, therefore, incorporating asset pricing theory (CAPM) risk premium. The expected returns, therefore, depending on risk-free interest rates, market interest rates, and Beta coefficient computation on public projects risk inherent in public investments.
If there were no interest rate spread in discounting used in returns on investments by internal investments, then there would be no differential linkages between internal investments and economic growth. At the same time, the nexus between internal investments, means social discount rates, prevailing nominal interest rates, and expected returns based on risks implies intersection of crowding out/in effects and causality from available loanable funds available for these investments on economic growth would be non-existence. 
Therefore, the conceptual framework tries to demonstrate the nexus between internal investments and economic growth by addressing the linkages to what the effects are on unit increases from public investment, private domestic investment, and public-private partnership investment with exogenous variables under social discount rates, commercial lending rates, and hurdle interest rates. 
[bookmark: _Toc51850871]Figure 1: Conceptual Framework
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[bookmark: _Toc38035886]Therefore, the study target for analysis is how the independent variables (public investment, private domestic investment, and public-private partnership investment) links with economic growth. The independent variables are moderated by investment decisions from static exogenous instruments set outside the scope of this study. These instruments are short-term treasury bills rate as a proxy to the social discount rate, commercial banks lending interest rates, the country risk premium on lending, and the real interest rates. The theories behind these independent variables relate to the time preference theory of interest rates for public investments as the premium that discounts on present actions to future benefits (Hebener, 2011, p. 8; Zhuang, Liang, Lin & Guzaman, 2007). Loanable funds theory on private domestic investment basing on commercial banks lending interest rates that relate to demand of investments and supply for funds (Storm, 2017). Asset pricing theory considers the time value of money and risk (Sharpe, 1964) that affects the attraction of public-private partnership investment return to private investors vis-vis on public interest.
2.4 [bookmark: _Toc51850948]Empirical Literature Review
[bookmark: _Toc40908611][bookmark: _Toc40908781][bookmark: _Toc42085224][bookmark: _Toc42089744][bookmark: _Toc46090061][bookmark: _Toc46090506][bookmark: _Toc46090620][bookmark: _Toc46092046][bookmark: _Toc46092572][bookmark: _Toc46781529][bookmark: _Toc51683778][bookmark: _Toc51850949][bookmark: _Toc40908612][bookmark: _Toc40908782][bookmark: _Toc42085225][bookmark: _Toc42089745][bookmark: _Toc46090062][bookmark: _Toc46090507][bookmark: _Toc46090621][bookmark: _Toc46092047][bookmark: _Toc46092573][bookmark: _Toc46781530][bookmark: _Toc51683779][bookmark: _Toc51850950][bookmark: _Toc38035887]Countries with a high investment/GDP ratio boost the country’s competitiveness, employment, and reduces social and income disparities that lead to higher economic growth (UNCTAD, 2010; Anwar & Sampath, 1999). Induced investment requires to meet the increased demand for goods and services. Induced investment demand is from income or consumption changes that productive capacity from internal investments need to respond to. Public investments, private domestic investments and now becoming important public-private partnership investments in a country play an important role to meet the production capacity required to meet the increased demand for goods and services or else inflationary tendency may set in. If increased investment meets the demand for goods and services, then this reduces the capital-output ratio from increased gross capital stock required for economic growth. However, causation and crowding effects amongst the independent variables and the dependent variable are amongst the nexus for consideration. This section looks at some relevant empirical studies that inform internal investments link to economic growth.
2.4.1 [bookmark: _Toc51850951]Public Investments
The government of Bangladesh over time raised its public investment to about 6.90% of the public investment-GDP ratio. Over the same time, private investment remained stagnant making Saidjada & Jahan (2018) examine the relationship between public and private investment from a notion there could have been a crowding effect. Using data between 1981 and 2015, the variables considered were a real private investment, real public investment, real GDP, and real interest rate. To estimate the relationship between public investments, private investments, and economic growth, they used an autoregressive-distributed lag bounds testing framework. The findings suggested public investment negatively affected private investment. This implied long-run and short-run existence of crowding-out effects. Secondly, private investments had a low sensitivity to interest changes.
Zou (2006) examined using empirical studies interaction between public and private investment and GDP growth for Japan and the USA. The data for the two countries according to Zou had features that were so different requiring a different application of empirical methods for analysis. For this reason, prompting the use of OLS (Ordinary Least Squares) and GMM (Generalized Method of Moments) for the USA and Japan analysis methods in that order. Empirical results for Japan suggested that both public and private investments made great contributions to economic growth. While for the USA, the private investment seemed to play a greater and a more significant role compared to public investment.
Xu and Yan (2014) examined whether government investment “crowds out” or “crowds in” private investment in China. Xu and Yan divided government capital expenditure into two types; (1) investment that serves to provide public goods and infrastructure and; (2) investment in private industry and commerce. Since 1997, the Chinese government began implementing an ambitious expansionary fiscal policy (13% of GDP, $576 Billion, 23% of total national investment) and the issue for examination was whether there was between public and private investment any substitution or complementarity between them that could affect economic growth. In other words, whether directly or indirectly there was crowding out or crowding in private investment that could affect economic growth negatively. Xu and Yan used a structured vector auto-regressive analysis method and the results suggested that government investment in public goods in China significantly “crowds in” private investment while government investment in private goods, industry, and commerce mainly through state-owned enterprises, “crowded out” private investments significantly.
Ghani and Din (2006) investigated the role of public investment in the process of economic growth in the context of Pakistan’s economy, using the vector autoregressive (VAR) approach. Basing their study on theoretical considerations, the model included private investment and public consumption besides public investment. The results of the study showed economic growth driven by private investment had no strong inference from the effects of public investment and public consumption on economic growth. According to Ghani and Din, public investment had a negative impact with an insignificant impact on output, raising concern over the efficiency of public investments.
Rabnawaz and Jafar (2015) in another study for Pakistan, they examined the relationship between GDP and public investment using time series data for the period 1980-2009. The data came from the Pakistan Bureau of Statistics, State Bank of Pakistan (SBP), and Stockholm International Peace Research Institute (SIPRI). Empirical results showed there was a positive relationship between GDP and public investment in the short run. According to Rabnawaz and Jafar, the increase in GDP caused a rapid increase in public investment. Granger causality test showed bi-causal relationship existence between GDP and public investment meaning causality ran from GDP to public investment and similarly from public investment to GDP.
2.4.2 [bookmark: _Toc38035888][bookmark: _Toc51850952]Private Domestic Investments
Lidiema (2017) in Kenya analyzed government domestic borrowing effects on private investment. In this study, the fixed capital gross formation was the dependent variable while the domestic lending rate, domestic debt, external debt, and financial development were the independent variables. Co-integration tests were tested for the long run and short-run relationship between the dependent and independent variables. Using the Auto-Regressive Distributed Lag (ARDL) model, Lidiema found domestic debt had a negative and significant relationship with gross fixed capital formation. However, according to Lidiema, the relationship between domestic debt and fixed capital formation seemed to diminish in the long run.  
Makuyana and Odhiambo (2018) examined the contribution of public and private investment to economic growth in Malawi between the years 1970 and 2014. They also considered the crowding effects of public investment and private investment. Earlier studies had used cross-sectional data in nature (Makuyana and Odhiambo, 2018). In their case for analysis, they analyzed for differential impacts of public and private investments on economic growth. The procedure for analysis applied was autoregressive distributed lag model (ARDL) bounds testing. Results showed private investment contributed more to economic growth than public investment. Also, infrastructural public investment had a crowding-in effect on private investments for economic growth.
In Malaysia, Bakari (2017) investigated the relationship between domestic investment and economic growth in the long-term and short-term. He conducted correlation analysis and co-integration tests. From these results, he estimated the relationship using the VECM model and checked for the Granger Causality. According to results, the analysis showed a positive impact of domestic investment, exports, and labor on economic growth in the long term even though there was no relationship between domestic investment and economic growth in the short term. The findings showed domestic investment, exports, and labor as a source of economic growth in Malaysia from which Bakari asserted as attributed to excellent infrastructure in Malaysia. 
Olweny and Chiluwe (2012) examined the relationship between monetary policy and private sector investment in Kenya; by tracing the effects through the transmission mechanism; to explain how investment responded to changes from monetary shocks. Domestic debt, gross domestic savings, money supply, and interest rates were the variables used to find the effect on private domestic sector investments. Quarterly macroeconomic data from 1996 to 2009 tested for unit root tests (stationarity); cointegration tests and vector error correction model (VECM) to explore the dynamic relationship of short-run and long-run effects due to exogenous shocks. The variables were stationary from the first difference, then using ordinary least squares estimated the long-run relationship that showed a negative relationship between domestic debt and treasury bills; while positive relationship to domestic saving and money supply which all collaborate internal balance principles of the IS-LM model. 
Emmanuel and Kehinde (2018) investigated in Nigeria the impact of sluggish growth of domestic investments on economic growth. To determine the long-run relationship between sluggish domestic investment growth and economic growth, they applied co-integration tests and Granger causality tests to determine the relationship. The results showed a long run significant relationship exists between GDP growth and domestic investment. The study also found that domestic investment positively influenced real gross domestic product. To create domestic investment opportunities for capital formation, Emmanuel and Kehinde (2018) from these results recommended the government of Nigeria adopts macroeconomic policies and a favorable enabling environment to boost investment opportunities to contribute to economic growth.
2.4.3 [bookmark: _Toc38035889][bookmark: _Toc51850953]Public-Private Partnerships Investment
[bookmark: _i1]Using a VAR model in Portugal, Pimentel, St.Aubyn, and Ribeiro (2016) tested for the macroeconomic impact of investing in a public-private partnership, public investment, and private investment; whereas independent variables were public investment, private investment, PPPs. The GDP as the dependent variable, over the period between 1998 and 2013, Pimentel et al. (2016) they assessed crowding-in and crowding-out effects. Pimentel et al. (2016) also proceeded to calculate macroeconomic rates of return on investment in PPPs, public investment, and private domestic investment. The results showed that public and private investment had a positive effect on GDP but investment in PPPs reduced the Portuguese GDP. From the same results, they found PPPs' investment still crowded out both private and public investment. While public investment had a crowding-in effect on both private investment and PPPs investment and still, private investment showed the same crowding-in effect on both investment in PPPs and public investment.
Jasiukevicius and Vasiliauskaite (2013) using time-series data for 20 years; examined the relationship between economic growth and public-private partnership investment market development for EU countries. To get the relationship between the two, they used scientific literature, statistical data analysis, and document analysis. The findings were that GDP growth influenced positively market development for public-private partnerships in the countries. In some countries like Belgium, Ireland, France, and the United Kingdom (UK) there was a strong correlation between GDP growth and public-private partnership market development; however, in most of the other countries, there was no statistically significant difference between the impacts of GDP growth on the PPPs market development. Nevertheless, in their conclusion cautioned against the low correlation between GDP growth and public-private partnership investments market development in the other countries as the fact. 
The objective of the paper was to examine the relationship between the scale and nature of PPPs' contribution as a driver of economic growth. According to Zangoueinezhad and Azar (2014), the purpose of public-private partnerships (PPPs) was a mutual benefit for the relationship between the public and private sectors. The private-sector partner typically makes a substantial equity investment while the public sector gains access to new or improved services in return. Zangoueinezhad and Azar asserted that when structured well with careful and critical examination, PPPs allocate risk to the party best suited to handle it. The study used statistics causality modeling based on relevant statistical techniques, dynamic interactions, and interdependencies over PPPs all that addressed and quantified economic growth. The findings were, though PPPs release government resources to alternative public priorities; three important enabling factors for success were that 1) PPPs stimulate a country's economic growth based on the number of PPPs projects in progress, 2) PPPs projects value, and 3) the ideal type of PPPs contracts applied. The number, value, and type of PPPs, combined with supportive policies would power economic growth. Adding that governments with well-established and enforced policies against corruption, combined with low business transaction costs, a transparent legislative system, and exchange rate and monetary stability status; were far more attractive to the private sector for PPPs engagement required for economic growth according to to Zangoueinezhad and Azar (2014).
Sarmento and Oliveira (2018) explored the use of the Capital Asset Pricing Model (CAPM), which has become standard and popular in corporate finance for assessing the risk and return in shareholders’ equity in some transportation projects in Portugal. They found in highly leveraged projects; the method could result in misleading discounting values. This was from a sample of 20 highway projects despite Portugal being the greatest user of Public-private partnership investments in Europe. As such, according to their findings, they showed that the values that the CAPM provided for projects applying debt to finance, over 80% of total investment were unrealistic due to the high leverage value in the CAPM formula. In their conclusion, it is such that with larger and more complex investment projects, perceived higher risk results in demand for higher risk premiums in such projects. 
Song, Zhao, Jin, and Sun (Nov. 2018) stated that government guarantees frequented in the application by public-private partnership (PPPs) toll road projects to attract private sector partners. Song et al. (2018) paper objective was to bring out the importance of coordination of interests of the government and that of the private firm and determining government guarantee that would be optimal. Under two typical government guarantees, Song et al. applied a multi-objective programming model to determine the Pareto-optimal toll, demand quantity, monopoly power, private firm’s profits, and social welfare. Under certain assumptions, they found that for any government guarantee, the Pareto-optimal toll lay between the toll set by private firms and the socially optimal toll; also, the Pareto-optimal toll tended to be higher where monopoly power was stronger under minimum demand guarantee if the relative negotiating power of private firms was sufficiently high. This meant that both the private firm's profit and social welfare depended on relative negotiating power, buyback price, marginal social cost, and minimum quantity demanded. Song et al. therefore found that if the minimum quantity demanded and the buyback prices are sufficiently high, the government would tend to provide an exclusivity guarantee but not a minimum demand guarantee to private firms as a policy implication. Successful guarantee from optimization in Kaldor-Hicks efficiency would always lead to more investments under PPPs benefits through capital-output ratio (efficiency) for gross fixed capital accumulation required for economic growth.
2.5 [bookmark: _Toc38035890][bookmark: _Toc51850954]Critique of the Existing Literature Relevance to the Study
Five empirical studies under public investments provided valuable information with interest rates from social discount rates that did not come out explicitly in the studies. Saidjada & Jahan (2018) for the case of Bangladesh based their study on public investments continued to show an increase in contribution to GDP by growth while domestic investments were stagnant. The findings to the effect there was a crowding effect confirmed the stagnation proposition. Xu and Yan (2014) considered the crowding effects of public investments in China. Ghani and Din (2006) considered the role of public investment in the process of economic growth in Pakistan and Rabnawaz and Jafar's (2015) relationship between GDP and public investment in Pakistan. In these studies, all agree that public investments lead to economic growth except that Xu and Yan focused more on crowding out effects with Ghani and Din disagreeing that public investments had a significant contribution to Pakistan's economic growth at the time of study during the short-run. Ghani and Din in some ways disagree with Rabnawaz and Jafar coming after 10 years that public investment had different effects on economic growth in the same country in the short-run. Xu and Yan's findings were specific that public investments in public goods and services crowds in private investments but when public investments through state corporations investing in private goods, industry, and commerce crowd out private investments which makes relevance for further consideration on specific internal investments. Under this circumstance, we have cases as examples in Kenya like in SGR and private transporters, state corporations like in the Sugar industry might have crowding effects where the level of effects on capital-output ratio may need ascertainment.  Finally, Zou (2006), comparing public investments and private investments, Japan and the USA have different significant contributions to economic growth where both investment types have the same contribution to economic growth in Japan while the USA its private sector that is more dominant.
There are five studies considered on private domestic investments that influence economic growth with one taking monetary policy effects. Lidiema (2017) study in Kenya addressed government borrowing and domestic investment relationship to gross capital formation. Likewise, Makuyana and Odhiambo (2018) looked at public investments and private domestic investment crowding effects in Malawi.  The study in Malaysia by Bakari (2017) gave findings on the effect of domestic investments, labor, and export's impact on economic growth. In Kenya, Olweny and Chiluwe (2012) considered domestic investment effects from monetary policy. They used aspects of domestic debt, gross domestic savings, money supply, and interest rates impact on domestic investments leading to economic growth.  Emmanuel and Kahinde (2018) investigated the effects of stagnated growth of private domestic investments in Nigeria on economic growth. Short-run and long-run dependencies on economic growth from private domestic investments were part of the findings in all the three studies that form the dynamic framework for the need for capital-output ratio attainment for economic growth through the marginal efficiency of investments. Effects of loanable funds availability to domestic investment dependence and public investment dependence on government borrowing from the relationship of lending interest rates and bonds yield inverse relationship provides a nexus.
The five studies considered on PPPs were by Song at el. (Nov. 2018), Pimentel at el. Ribeiro (2016), Sarmento and Oliveira (2018), and Zangoueinezhad and Azar (2014).  For a public-private partnership to offer required economic growth through investments scenarios: 1,) government guarantee consideration for successful PPPs; 2) case impact of PPPs in Portugal on crowding effects; and 3) how PPPs could contribute significantly to economic growth and 4) Capital Asset Pricing Model (CAPM) assessment of risk and return in shareholders’ equity on Portugal. Public investments and private investments from previous studies show that they contribute to economic growth through capital-output ratio and public investments even though they could crowd out or crowd in private investments. Song at el. (2018) considered public social benefits and private benefits optimality; and buyback of the project as important when drawing PPPS contracts, negotiating guarantee to successful implementation. Another aspect considered is the crowding effects by Pimentel at el. and the number, size, value, type of PPPs, combined with supportive policies by Zangoueinezhad and Azar (2014)); that are important for economic growth’s effectiveness from capital-output ratio influence from this type of projects.
2.6 [bookmark: _Toc38035891][bookmark: _Toc51850955]Summary and Research Knowledge Gaps
[bookmark: _Hlk51952346]Investments are beneficial to a country as they lower capital output-ratio required in raising productivity as a country responds to increased demand for goods and services thus raising the standards of living. Public investment as a driver for investments enables according to time preference theory of interest rates and marginal neoclassical theory of investments to consider social discount rate in the plan of how much to invest for the future generations as the social opportunity cost of capital. Return on investment and economic growth expectations in a country remains a decisive factor in determining the marginal efficiency of capital and availability of credit for investment (country capacity). As such, commercial lending rates and the marginal efficiency of investment capacity determine the level of investment.  With the need for more merited public goods and services and budgetary constraints, insurance of private sector hurdle rates needs to be in line with associated risks. Thus, the private sector does not exploit public commitments therefore having a considerable reason for the government to ensure asset pricing for projects discounting is within its value for money and benefits into the future. Nevertheless, public-private partnership success delivers a solution for growing debt-GDP ratio, budget deficit, and efficiency in the delivery of such projects that it is quite important to the government for economic growth. However, it is scaling, value, optimizing private to public benefits, contracts nature, and corruption problems that come into the fore. These determine two-fold considerations on risk-free interest rates, market risk interest rates, and hurdle rates on one side, while the other side looks at how causality and crowding effects inter-relate to foster desired economic growth through capital formation by internal investments. 
From the reviewed literature, the nexus between internal investments and economic growth significantly influence economic growth in the long run and the short-run.  However, there are divergent findings especially on crowding effects and the time significant influence on economic growth.  Presentation of a summary of literature reviewed and corresponding objectives, research hypothesis and study authors (year and country), methodology, and findings are shown in Table 1, 
[bookmark: _Toc51850888]Table 1: A summary of Empirical Literature Reviewed
	
	Author/Date/Country
	Methodology
	Findings

	AA
	General Objective: 
The study aims to determine the nexus between internal investments and economic growth from investments by the public, private domestic, and public-private partnerships in Kenya between the years 1996 and 2017.

	BB
	Specific Objective: To determine the nexus between public investment and economic growth in Kenya 
Research Hypothesis: Ho1: Public investment has no relationship with economic growth in Kenya.
Theoretical Model: Time preference theory of interest rates.

	1.
	Saidjada & Jahan (2018)
Bangladesh
	Autoregressive-distributed lag bound testing
	Public investment negatively affected private investment both in the long run and short run meaning crowding-out effects’ existence.

	2.
	Zou (2006)

	OLS (Ordinary Least Squares) and GMM (Generalized Method of Moments)
	Both public and private investments made great contributions to economic growth in Japan. For the USA, private investment played a greater and more significant role compared to public investment.

	3.
	Xu, X., & Yan, Y. (2014)
(China)
	Vector Autoregressive analysis
	Government investment in public goods and services significantly crowds in private investments while if an investment is in private, industry, and commerce through state enterprises crowds out private investments significantly.

	4.
	Ghani, E., & Din, M. (2006)
(Pakistan)
	Vector Autoregressive analysis
	Private investment drove economic growth while public investments and consumption were insignificant in the short-run.

	5.
	Rabnawaz, A., & Jafar, R.M.S. (2015) (Pakistan)
	Time series analysis and Granger Causality
	There was a positive significant relationship between GDP and public investment in a bi-directional way in the short run.

	CC
	Specific Objective: To establish the nexus between private domestic investment and economic growth in Kenya.
Research Hypothesis: Ho2: Private Domestic investment has no relationship with economic growth in Kenya 
Theoretical Model: Loanable funds theory.

	1.
	Lidiema (2017)
(Kenya)
	Auto-Regressive Distributed Lag (ARDL) model
	Domestic debt to finance public investment affected private investment (crowding effect) leading to a negative and significant relationship with gross fixed capital formation. However, the relationship between domestic debt and fixed capital formation seems to diminish in the long run.

	2.
	Makuyana and Odhiambo (2018)
(Malawi)
	Autoregressive Distributed Lag Model (ARDL) bounds testing.
	Private domestic investment contributed more to economic growth than public investment. Also, infrastructural public investment had a crowding-in effect on private investments for economic growth.

	3.
	Bakari, S. (2017)
(Malaysia)
	Correlation analysis, co-integration tests, Vector Error Correction Method, Granger causality
	A positive significant impact of domestic investments, exports, and labor on economic growth in the long-term though there was no relationship in the short term between domestic investment and economic growth. 

	4.
	Olweny, T., & Chiluwe, M. (2012)
(Kenya)
	Unit roots tests, co-integration, Vector Error Correction Method
	The study was on the relationship between monetary policy and private sector investment. The finding was that domestic debt, gross domestic savings, money supply, and interest rates had dynamic relationship effects in the short-term and long-term on economic growth.

	5.
	Emmanuel, O.E., & Kehinde, A. (2018)
	Co-integration, Granger causality
	Found a long-term significant relationship exists between GDP growth and domestic investment.

	DD
	Specific Objective: To assess the nexus between public-private partnership investment and economic growth in Kenya.
Research Hypothesis: Ho3: Public-Private Partnership investment has no relationship with economic growth in Kenya.
Theoretical Model: Capital Asset Pricing Theory 

	1.
	Pimentel, I., St.Aubyn, M., & Ribeiro, N. (2016)
(Portugal)
	Vector AutoRegression (VAR)
	PPPs investment crowded out both private and public investment while public investment had a crowding-in effect of both private investment and PPPs investment and still private investment showed the same crowding-in effect on both investment in PPPs and public investment.

	2.
	Zangoueinezhad, A., & Azar, A. (2014)
(Iran)
	Statistics causality modeling (Granger causality)
	Even though PPPs can free up government resources for other public priorities, three key enabling factors on PPPs to stimulate a country's economic growth were the number of PPPs projects underway, the value of PPPs projects, and the ideal type of PPPs contracts put in place.

	3.
	Sarmento and Oliveira (2018)
(Portugal)
	Sampling
	Showed that the values that the CAPM provided for projects applying debt to finance over 80% of total investment were unrealistic due to high leverage values in the CAPM formula.

	4.
	Jasiukevicius and Vasiliauskaite (2013)
(European Union)
	Scientific literature analysis, statistical data analysis, and document analysis.
	Economic growth and development of public-private partnership market development had significant relationships in some EU countries and not significant in others on economic growth.

	5.
	Song, J., Zhao, Y., Jin, L., & Sun, Y. (Nov. 2018)
(China)
	Multi-objective programming
	For any government guarantee, the Pareto-optimal toll lied in between the toll set by private firms and the socially optimal toll; also, the Pareto-optimal toll tended to be higher and monopoly power was stronger under minimum demand guarantee if the relative negotiating power of private firms was sufficiently higher than the government.
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3. [bookmark: _Toc51850959][bookmark: _Hlk51953314]
3.1 Introduction
This chapter presents the methodology used to carry out the study. In detail, the chapter considered the methods to collect secondary data required for the analysis of the nexus between internal investments and economic growth. The researcher discusses the research design and target population applied for this study. Finally, the last section discusses in detail the data collection procedure, collected data processing, and analysis used to arrive at the findings.
3.2 [bookmark: _Toc3485181][bookmark: _Toc3879242][bookmark: _Toc4221279][bookmark: _Toc4221318][bookmark: _Toc4236109][bookmark: _Toc4236599][bookmark: _Toc4834944][bookmark: _Toc4834993][bookmark: _Toc5311810][bookmark: _Toc5598780][bookmark: _Toc5792172][bookmark: _Toc5792224][bookmark: _Toc5968749][bookmark: _Toc5968801][bookmark: _Toc5981120][bookmark: _Toc12617574][bookmark: _Toc12617622][bookmark: _Toc15582295][bookmark: _Toc15656133][bookmark: _Toc15656952][bookmark: _Toc15656953][bookmark: _Toc38035895][bookmark: _Toc51850960]Research design
The study-adopted causality research which best suits the nexus between internal investments and economic growth. Since the observations were several time-series data on annual intervals between the years 1996 and 2017, it was preferred to adopt longitudinal research design. The motivation for the choice was on its ability to determine the effect and cause of endogenous and exogenous variables. The exogenous variables considered are real interest rates, risk-free interest rates, commercial lending rates, and the country risk premium on lending. According to Shrestha and Bhatta (2018), time-series data tend to have some sort of relationship between current values with its previous data. In which autoregressive (AR) character in time series data presents current value as determined by its past values with adjustment factors as in this study case.
3.3 [bookmark: _Toc15656954][bookmark: _Toc38035896][bookmark: _Toc51850961]Target Population
The time-series data was for real GDP growth, public investment, private domestic investment and public-private partnership investment, real interest rates, social discount rates (short-term bonds), commercial lending interest rates, and the risk premium on lending.   The sources of the data came from the Kenya National Bureau of Statistics, Central Bank of Kenya, World Bank, International Monetary Fund, UNCTAD databases, and other relevant sources. The choice of this period (1996 to 2017) was due to the dynamic changes that occurred in Kenya and globally with direct and indirect implications on economic growth in Kenya. Country Strategy Paper (CSP) for Kenya prepared by the African Development bank for years 2008-2012 and 2014-2018 highlighted some of the dynamic changes in social, political, and economic approaches from the government to spur economic growth. 
3.4 [bookmark: _Toc15656955][bookmark: _Toc38035897][bookmark: _Toc51850962]Data collection procedure
To achieve the objectives of the study, the data collection focused on endogenous and exogenous variables as given in these subsections.
3.4.1 [bookmark: _Toc38035898][bookmark: _Toc51850963]Endogenous Variables
Real GDP – As the dependent variable, the real GDP variable is on actual values. The data came from the Central Bank of Kenya website, which was consistent with the World Bank’s website. The time-series data was on an annual basis starting with the year 1996 to 2017. Public Investments: – As an explanatory variable, public investment, data is on actual values. The data was available from the Central Bank of Kenya website as government development expenditure. The time-series data for public investment was annualized for each year since it was available monthly from the year 1996 to 2017.  Private domestic investment: – As an explanatory variable, private domestic investment is on actual values and domestic savings presented to cover as the proxy. The data was available in the Kenya National Bureau of Statistics as a percentage of GDP from the year 2006 to 2017 while earlier data came from the Word Bank data website. Public-Private Partnership investment: - The variables employed actual values of investment on an annual basis for the period under study 1996 to 2017. The source of the World Bank data website had values for some years and the rest could not be available.
3.4.2 [bookmark: _Toc38035899][bookmark: _Toc51850964] Exogenous Variables
The real interest rate is the exogenous variable for real GDP. The social discount rate is the exogenous variable attached to the public investment variable. As an exogenous variable, the social discount rate was equated to the treasury bills returns of Central Bank of Kenya rate provided in monthly percentages. This required annual average computation for the study’s purpose. In the United States, economists use return on short-term bonds (90 days) as riskless interest rates (inflation risk is small over a short period) even though understates the riskless interest rates due to negative correlation with market returns especially during inflationary periods (Harrison, 2010, p. 117). Commercial Banks Lending Interest Rates is the exogenous variable attached to the private domestic investment variable. The commercial bank’s lending interest rates monthly rates are available from the Central Bank of Kenya website for the period under study. For the analysis purposes, computation of the average rate for each year was inevitable. CAPM adjusted expected return discounting computation on public-private partnership investments was based on treasury bills return and commercial banking lending interest rates difference. Using CAPM expected returns (Er) = Rf + β(Rm - Rf) equation, where β (Beta) computation is from volatility measure between treasury bills rates and commercial banks lending rates. Since consideration was based on internal investments in the country, market β was considered as equal to one, therefore taking Rm – Rf as equivalent to risk premium on commercial bank’s lending rate.
3.5 [bookmark: _Toc15656956][bookmark: _Toc38035900][bookmark: _Toc51850965]Data Processing and Analysis
The research used the AutoRegression Distributed Lag (ARDL) to analyze the nexus between internal investments and economic growth. Since not all time-series variables were stationary at the same level. To shorten variable naming, the representation of the variables used the following keys for the study,
Target Model Equation: 
1. X1 = Real GDP: coefficients as C1 (intercept), α1, α2, α3, α4, and µ1 (error term).

Other Endogenous Equations: 
2. X2 = Public Investment: coefficients as C2 (intercept), β1, β2, β3, β4 and µ2 (error term).
3. X3 = Private Domestic Investment: C3 (intercept), φ1, φ2, φ3, φ4 and µ3 (error term).
4. X4 = Public-Private Partnership: C4 (intercept). τ1, τ2, τ3, τ4, and µ4 (error term).
Note: 
The impact parameters to be estimated are Real GDP (α1, β1,  φ1, τ1); Public Investment (α2, β2,  φ2, τ2); Private Domestic Investment (α4, β4, φ4, τ4), and Public-Private Partnership Investment (α5, β5, φ5, τ5) influence across the ARDL system model as all being endogenous variables and ℽ coefficient for the exogenous variables. While C1, C2, C3, and C4 are the constants or autonomous components.
3.5.1 [bookmark: _Toc51850966][bookmark: _Toc15656957][bookmark: _Toc38035901]ARDL with Exogenous Variables Model Specification 
Autoregressive Distributed Lag and Vector Autoregression (VARX) model applications are commonly used in the studies involving time-series data, such as in finance, economics, and business applications (Warsono et al., (2019). The models can explain dynamic relationship behaviors existence between endogenous and exogenous variables. VAR is also useful in determining the influence of a variable or set of variables on others by using impulse response function, prediction, and forecasting in time series. The period of years 1996 to 2017 inclusive came to 22 observations that is a small sample size. The ARDL method bounds testing considers I (0) and I (1) integration levels and is more accurate with a small sample size (Menegaki,2019; Akbota and Baek,2017; Lee, 2012; Pahlavani, Wilson, and Worthington, 2005) compared with other methods like Johanssen that requires a big sample size. In this study, the ARDL model was used for the analysis of a 4-variable vector model using Real GDP (X1), Public Investment (X2), Private Domestic Investment (X3), and Public-Private Partnership Investment (X4) with exogenous variables of real interest rates (E1),  treasury bills rates (E2), commercial bank’s lending interest rates (E3) rates and expected returns of risky investments (E4) using country risk premium on lending.  Such that the generalized model for consideration ARDL k, m (p, s), has a stationary k-dimensional vector series [Yt] in terms of past p values and the past s values of a stationary m-dimensional vector series [Xt] represented as:  
Yt = Ci + l Yt-l   + j Xt-j + εt
Where Yt are endogenous variables (real GDP, public investments, private domestic investments, and public domestic investments) and Xt are exogenous variables (real interest rates, treasury bills rates, commercial lending rates, and hurdle rates) and εt error term.  Φ and β represent the coefficients of endogenous and exogenous variables respectively. The resulting equations for the ARDL model will be the raw time series data converted into natural log functions and expressed as follows,
Real GDP (X1t)
logX1t = C1 + α1log(X1t-1) + α2log(X2t-1) + α3log(X3t-1) + α4log(X4t-1) + ℽ1log(E2) ℽ2log(E3) + ℽ3log(E4) + µ1t.
Public Investments (X2t)
logX2t = C2 + β1log(X1t-1) + β2log (X2t-1) + β3log(X3t-1) + β4logX4t-1) + ℽ1log(E1) ℽ2log(E3) + ℽ3log(E4) + µ2t.
Private Domestic Investments (X3t)
logX3t = C3 + φ1log(X1t-1) + φ2log(X2t-1) + φ3log(X3t-1) + φ4log(X4t-1) + ℽ1log(E1) ℽ2log(E2) + ℽ3log(E4) + µ3t.
Public-Private Partnership Investments (X4t)
logX4t = C4 + τ1log(X1t-1) + τ2 ln(X2t-1) + τ3log(X3t-1) + τ4log(X4t-1) + ℽ1log(E1) ℽ2log(E2) + ℽ3log(E3) + µ4t.
3.5.2 [bookmark: _Toc15656958][bookmark: _Toc38035902][bookmark: _Toc51850967]Stationarity Tests (Unit Root Test).
As a time-series data, the data required verification for stationarity by preliminary plotting graph (to check for trend) and then the Augmented Dickey-Fuller Test (Unit Root Test) to know the co-integration model to apply. Else, spurious results may prevail if non-stationary data is used or long specification. The Augmented Dickey-Fuller Test was the preferred test for unit roots for stationarity tests.  The hypothesis testing was based on a 5% confidence level for the three test equations (intercept, trend, or intercept, and none conditions). Where the test basis is the Null Hypothesis of “Variable not stationary – has unit root(s)” and ALT Hypothesis “Variable stationary – has no unit roots”. Another check at 5% was the absolute value of t-statistic where it should be greater than the absolute critical value at the 5% confidence level. Stationarity tests was applied to both endogenous and exogenous time series data for use in the analysis. 
3.5.3 [bookmark: _Toc15656959][bookmark: _Toc38035903][bookmark: _Toc51850968]Optimal Lag structure
In most economic time series data, a variable depends on another variable with a lapse of time (lag). The essence of optimal lags consideration was that if there are too many lags; this could lead to loss of degrees of freedom. Also, too many lags may cause multicollinearity, serial correlation in the error terms, and misspecification errors. Akaike Information criterion with the lowest value computed gives optimal lag best for use in the analysis model. 
3.5.4 [bookmark: _Toc15656960][bookmark: _Toc38035904][bookmark: _Toc51850969]Co-integration Tests
After the stationary unit root test and optimal lag determination, the co-integration test of internal investment variables and real GDP was necessary to establish whether a long-run relationship exists among or between variables. Johansen co-integration test function tests for a long-run relationship, in mind, that the order for the target variable as important and optimal lag (Non-stationary, integrated of the same order, raw data). However, the ARDL co-integration bounds test was inevitable after public investment time-series data were co-integrated in I (0) and the others at I (1).  The test hypothesis being H0: “No co-integration” and H1: “There was co-integration”. The criteria for the co-integration test as such that if the p-value is greater than 5% (bounds values for ARDL co-integration) there is a long-run relationship (reject the null hypothesis) i.e. co-integrated; otherwise no co-integration or there is no long-run relationship (accept null hypothesis). From this co-integration tests, then
1) Variables are not co-integrated: This meant the only estimation of the short-run model of the Unrestricted VAR model. 
2) Variables are co-integrated: Means estimation of both short-run and long-run models using ARDL and ECT models i.e. Restricted (co-integrated - VECM)
3.5.5 [bookmark: _Toc15656961][bookmark: _Toc38035905][bookmark: _Toc51850970]ARDL Estimation of the equation(s)
The target ARDL model was either to be unrestricted if no co-integration or restricted if there was co-integration in the four endogenous variables. The target variable as real GDP from the nexus of internal investments (public investment, private domestic investment, and public-private partnership investment).
1) Unrestricted Model
Yt = C1 + α1X1t-1 + α2X2t-1 + α3X3t-1 + α4X4t-1 + + µt.
2) Restricted and VEC model
i) Error Correction term – co-integrating equation and long-run model
ECTt-1 = X1t – [C1 + α1X1t-1 + α2X2 t-1 + α3X3t-1 + α4X4t-1]
ii) Target Variable
Δ X1t = C1 + α1X1t-1 + α2X2 t-1 + α3X3 t-1 + α4X4 t-1 + λECTt-1
, where λ is the speed of adjustment.
3.5.6 [bookmark: _Toc15656962][bookmark: _Toc38035906][bookmark: _Toc51850971]AutoRegression Model Stability and Residuals Tests
Characteristics of a good time series regression require several tests on the equations estimated. The Best Linear Unbiased Estimator (BLUE) properties testing checks for error term’s distribution, mean, and variance and applies to the estimated equation. The tests entailed the following,
1) Stability Diagnostics: - The test objective is to determine the stability of the dependent variable, in this case, the real GDP.  The result determines whether the independent parameter’s coefficients systematically change from recursive tests based on recursive tests of the Cumulative sum of Squares (CUSUM).  In this case, the test hypothesis was,
H0: Parameters are stable (Desirable) and HA: Parameters are not stable (Not Desirable)
2) Residual Diagnostics: - Assumption is that residual errors are independent of each other, have similar unknown variance (homoscedasticity), and have a mean zero with a normal distribution. Therefore, the following tests,
a). Serial Correlation: The test ensured no correlation in real GDP, public investment, private domestic investment, and public-private partnership investment in the estimated equation residues. If autocorrelation exists, the nature of autocorrelation would determine the remedy for adoption. Serial correlation may come from specification bias of the model such as the exclusion of important variables, incorrect functional form, and lags used, etc. Breusch-Godfrey test that applies to the error term ut with ρth-order autoregressive hypothesis testing,

ut = ρ1ut-1 + ρ2ut-2 +………+ ρput-p + εt, and εt as the white noise.
The hypothesis to test being, where, H0: ρ1 =ρ2 = ….. = ρp = 0 and HA: ρ1 ≠ ρ2   ≠ ….. = ρp ≠ 0
b.)  Heteroskedasticity: - A plot of the error term (residuals) against real GDP shows the nature of the distribution of error terms over time. The variance of residual terms being constant from the estimated equation (homoskedasticity); is a property desired for Best Linear Unbiased Estimate properties. Otherwise, a changing variance means Heteroscedasticity that is undesirable and may result in a biased standard error and incorrect conclusion about the significance of regression coefficients. The test applied was Breusch-Pagan-Godfrey. The hypothesis was, 
H0: Residuals are not heteroskedastic (Homoscedastic) 
HA: Residuals are heteroskedastic
c.)  Residual Normality Test: Another of the BLUE properties for the estimated model was residuals testing for normal distribution. Jacque Bera normality test at 5% significance level test affirms normality and was used as the preferred test.
3.5.7 [bookmark: _Toc15656963][bookmark: _Toc38035907][bookmark: _Toc51850972]Internal Investment Causality Tests
The VAR model specification for all the four variables considered as endogenous went through the Granger causality test. The main target was the nexus between internal investments and real GDP. In addition, other variables of public investment, private domestic investment, and public-private partnership investment had Granger causality tests to verify influence among themselves. The basis was on the assumption that real GDP may also have causality to the other internal investment variables. The study performed both pairwise and block Granger causality based on the significance of the p-value of 5%; an example for the real GDP hypothesis as below,
H0: Real GDP does cause Granger causality on Public investment 
H1: Real GDP does not cause Granger causality on Public investment.
3.5.8 [bookmark: _Toc15656964][bookmark: _Toc38035908][bookmark: _Toc51850973]Variance Decomposition of the Forecast error of Internal Investments
Variance decomposition of the forecast error in the VAR model requires time series data to be stationary with the optimal lag selection for the VAR system model already determined. Variance decomposition aid in assessing the percentage of unexplained error variation of other endogenous variables resulting from a unit shock from the target variable in the VAR system model. The objective was to determine the relative impact of an internal investment would have on another investment or real GDP. This would help to assess linkage to economic growth significance of the impact as a percentage of the forecast error by a description of weak and strong influence both for the short-run and long-run dynamics over time. Variance decomposition of forecast error from GDP shock to real GDP (own shock), public investment, private domestic investment, and public-private partnership investment. Variance decomposition of forecast error from Public Investment shock to real GDP, public investment (own shock), private domestic investment, and public-private partnership investment. Variance decomposition of forecast error from Private Domestic Investment shock to real GDP, public investment, private domestic investment (own shock), and public-private partnership investment. Then finally, variance decomposition of forecast error from Public-Private Partnership Investment to real GDP, public investment, private domestic investment, and public-private partnership investment (own shock).
3.5.9 [bookmark: _Toc15656965][bookmark: _Toc38035909][bookmark: _Toc51850974]Impulse Response Function of Internal Investment Variables
The variables X1, X2, X3, and X4 that are real GDP, public investment, private domestic investment, and public-private partnership investment respectively are endogenous variables that impulse shocks did apply for application against their lagged values. The objective was to identify the responsiveness of the dependent variables (all endogenous variables in ARDL) when applied to a unit shock to their error terms. The ordering of the variables was on real GDP, public investment, private domestic investment, and public-private partnership investment in that order based on Cholesky degrees of freedom (d.o.f.) adjusted provided in Eviews. In this case, the shocks would be µ1, µ2, µ3, and µ4 for the whole VAR system as shown below. 

Model 1: X1t = C1 + α1X1t-1 + α2X2t-1 + α3X3t-1 + α3X4t-1 + µ1.
Model 2: X2t = C2 + β1X 1t-1 + β2X1 t-1 + β3X2 t-1 + β3X3 t-1 + µ2.
Model 3: X3t = C3 + φ1X 1t-1 + φ2X1 t-1 + φ3X2 t-1 + φ4X3 t-1 + µ4.
Model 4: X4t = C4 + τ1X 1t-1 + τ2X1 t-1 + τ3X3t-1 + τ4X4t-1 + µ4.
Note: 
The underlined value is the lagged variable of the dependent variable and the order remains the same.
3.6 [bookmark: _Toc15656966][bookmark: _Toc38035910][bookmark: _Toc51850975]Internal Investment Empirical Investigation Measurements
The dependent target variable being real GDP, the main objective was to determine the nexus between internal investments and economic growth. Hence, the findings will inform the discussion on the following. Unit roots result in the stationarity nature of time series data of internal investment and real GDP growth. The optimal lag structure for real GDP and internal investment to apply on time series data between the years 1996 and 2017. Co-integration test results were to determine the AutoRegression model to consider for analysis from variables co-integration relationship. Resulting analysis specification for short-run and long-run dynamics inference. Statistical significance establishment of internal investment variables influences on real GDP. Granger Causality to establish a joint lag structure influence on the real GDP from internal investment variables and among them. Variance decomposition to provide short-run and long-run effects from shocks (innovation) to real GDP and other internal investment variables over a period. Finally, impulse response function to provide effects of unit shocks (innovation) overall influence on the VAR model system over time. In conclusion, the results from these econometric analyses will provide a full empirical investigation needed to guide nexus arguments of internal investment influences on economic growth. 
1. [bookmark: _Toc38035912][bookmark: _Toc51850977]RESEARCH FINDINGS AND DISCUSSION
3. [bookmark: _Toc36990974][bookmark: _Toc37410298][bookmark: _Toc37419594][bookmark: _Toc37769561][bookmark: _Toc38035462][bookmark: _Toc38035603][bookmark: _Toc38035692][bookmark: _Toc38035913][bookmark: _Toc38036224][bookmark: _Toc38203519][bookmark: _Toc38441044][bookmark: _Toc38441138][bookmark: _Toc38441654][bookmark: _Toc38441749][bookmark: _Toc38441843][bookmark: _Toc38441937][bookmark: _Toc40908640][bookmark: _Toc40908810][bookmark: _Toc42085253][bookmark: _Toc42089773][bookmark: _Toc46090090][bookmark: _Toc46090535][bookmark: _Toc46090649][bookmark: _Toc46092075][bookmark: _Toc46092601][bookmark: _Toc46781558][bookmark: _Toc51683807][bookmark: _Toc51850978]
4. [bookmark: _Toc36990975][bookmark: _Toc37410299][bookmark: _Toc37419595][bookmark: _Toc37769562][bookmark: _Toc38035463][bookmark: _Toc38035604][bookmark: _Toc38035693][bookmark: _Toc38035914][bookmark: _Toc38036225][bookmark: _Toc38203520][bookmark: _Toc38441045][bookmark: _Toc38441139][bookmark: _Toc38441655][bookmark: _Toc38441750][bookmark: _Toc38441844][bookmark: _Toc38441938][bookmark: _Toc40908641][bookmark: _Toc40908811][bookmark: _Toc42085254][bookmark: _Toc42089774][bookmark: _Toc46090091][bookmark: _Toc46090536][bookmark: _Toc46090650][bookmark: _Toc46092076][bookmark: _Toc46092602][bookmark: _Toc46781559][bookmark: _Toc51683808][bookmark: _Toc51850979]
4. [bookmark: _Toc38035915][bookmark: _Toc51850980][bookmark: _Hlk51963364]
4.1 Presentation of the Raw Data
Public investment and private domestic investment (based on domestic savings as the proxy) came from the computation of the percentages of fixed gross capital formation of GDP provided by the Knoema website organization. Short-term Treasury bills rate, commercial lending rates, and Real GDP came from CBK maintained database. Real interest rates came from the World Bank database. Public-private partnership investments and country risk premiums came from the World Bank database. The country risk premium on lending was used in the proxy for CAPM. 
By using the percentage of fixed gross capital formation and deflator values for each year, this helped to get formative real public investment and private domestic investment values. Public-private partnership investment data for some years was not available from the World Bank Data source but country risk premium on lending was available for the entire period.  For the data to conform to the analysis format required by the analysis application software, this required some normalization of the data where,
1. Negative values in Real interest rate (in years 1996, 2006, and 2008) and public investments (the year 2009) required adding the least value to each of the data for all the years to make them positive to be usable by the log function.
2. For the missing data, this required using the Log-Linear algorithm function for interpolation to fill up missing data in the public-private partnership investment.
The data collection tables used for blank data collection form, raw data collected and normalized data for analysis are in Appendices as Table 11, Table 12, and Table 13 respectively.
4.2 [bookmark: _Toc38035916][bookmark: _Toc51850981]Research Findings
3) [bookmark: _Toc36990978][bookmark: _Toc37410302][bookmark: _Toc37419598][bookmark: _Toc37769565][bookmark: _Toc38035466][bookmark: _Toc38035607][bookmark: _Toc38035696][bookmark: _Toc38035917][bookmark: _Toc38036228][bookmark: _Toc38203523][bookmark: _Toc38441048][bookmark: _Toc38441142][bookmark: _Toc38441658][bookmark: _Toc38441753][bookmark: _Toc38441847][bookmark: _Toc38441941][bookmark: _Toc40908644][bookmark: _Toc40908814][bookmark: _Toc42085257][bookmark: _Toc42089777][bookmark: _Toc46090094][bookmark: _Toc46090539][bookmark: _Toc46090653][bookmark: _Toc46092079][bookmark: _Toc46092605][bookmark: _Toc46781562][bookmark: _Toc51683811][bookmark: _Toc51850982]
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5.1 
5.2 
4.2.1 Stationarity Tests
Using raw time-series data, the stationarity test applied Augmented Dickey-Fuller (ADF) tests by comparing the t-statistic value against the critical value and compared R2 against Durbin - Watson statistic. Table 2 gives the Unit Root Test results.
Table 2:  Unit Root Test Results
	Variable
	Type
	t-statistic
	Test Critical Value at 5%
	Probability
	Level
	R2 < Durbin-Watson Stat.

	Real GDP
	Dependent
Endogenous
	-4.390523
	-3.02686
	0.0029

	I (1)
	0.517124<2.0007545

	Real Interest Rates
	Exogenous
	-4.473795
	-3.012363
	0.0022
	I (1)
	0.513006<1.906648

	Public investment
	Independent
(Endogenous)
	-3.818878
	-3.012363
	0.0094
	I (0)
	0.434252<2.028960

	Treasury Bills Rate
	Exogenous

	-4.745415
	-3.029970
	0.0015
	I (1)
	0.639845<1.820053

	Domestic Private Investments
	Independent Endogenous
	-3.621102
	-3.020686
	0.0148
	I (1)
	0.421452<1.922208

	Commercial Lending Interest Rates
	Exogenous
	-4.217683
	-3.020686
	0.0042
	I (1)
	0.497050<1.917707

	Public-private partnership investment
	Independent
Endogenous
(After interpolation)
	-7.190867
	-3.020686
	0.0000
	I (1)
	0.741782<1.965369

	The country Risk premium on lending
	Exogenous

	-4.062208
	-3.012363
	0.0055
	I (1)
	0.464812<1.889474


[bookmark: _Toc38035921]Source: Researcher: - Summary of Unit Root Test Results
The results showed endogenous variables of real GDP, domestic private investments, and public-private partnership investment integrated at I (1). While public investment was integrated at I (0). Exogenous variables corresponding to these endogenous variables for real GDP, public investments, and domestic private investment showed as integrated at I (1) as shown in Table 2. The essence of the Durbin-Watson statistic and R2 comparison was to safeguard against spurious regression. As a rule of thumb, if R2 is greater than the Durbin-Watson statistic, then a spurious regression may result (Granger and Newbold, 1974). 
4.2.2 [bookmark: _Toc51850986]Optimal Lag Structure
Two optimal lag structure results were determined, one for the entire model and individual variables. Except for the public investment equation, the other independent variable equations showed an optimal lag structure of value 1. See Table 3, results for optimal lags,
[bookmark: _Toc51850890]Table 3: Optimal Lag Structure
	Module
	Information Criterion
	R2
	Optimal Lag

	Target Vector AutoRegression model
	AIC: = 2.513379
Schwarz = 5.102283
	Real GDP = 0.961436
Public Investment = 0.588043
Domestic Investment = 0.974818
PPP Investment = 0.967964
	1

	Real GDP
	AIC = -0.504028
	0.935707
	1

	Public Investments
	AIC = 4.975945
	0.057880
	0

	Domestic Investments
	AIC = -0.322823
	0.950356
	1

	Public-Private Partnership Investments
	AIC= 4.238135
	0.358299
	1


[bookmark: _Toc38035922]Source: Researcher - Summary of applicable optimal lags 
4.2.3 [bookmark: _Toc51850987]Co-integration Tests
Since the results of time-series stationarity tests showed the integration of order I (1) and I (0), then Johansen co-integration test became inadmissible. The ARDL bounds test proposed by Pesaran, Shin and Smith (2001) became an appropriate co-integration test method. Hypothesis being - H0: no co-integration and HA: co-integrated. In this case, to reject the null hypothesis at either 10%, 5%, and 1% significant bounds. Such that, 1) if F- statistic is greater than the upper bound value of I(1), then there’s co-integration;  2) if F- statistic is less than the lower bound value of I(0), then there is no co-integration; Otherwise if F- statistic is between I(0) and I(1) bound values, co-integration test is inconclusive. The results for bounds co-integration tests using F-statistic are in shown in Table 4,
[bookmark: _Toc51850891]Table 4: Co-integration ARDL Bounds Test 
	Dependent Variable
	F-statistic
	Lower Bound
I (0)
	Upper Bound
1(1)
	F-statistic Comparison 
	Implication

	Real GDP
	60.29036
	4.68
	5.98
	F-stat > I (1)
	Co-integrated=Yes
Estimate ECM

	Public Investment
	103.6154
	3.23
	4.35
	F-stat > I (1)
	Co-integrated=Yes
Estimate ECM

	Domestic Private Investment
	4.712507
	4.683
	5.98
	F-stat > I (1)
	Co-integrated =Yes
Estimate ECM

	Public Private Investment
	2.812991
	3.71
	5.018
	F-stat < I (0)
	Co-integrated = No
Estimate ECM


Source: Researcher: - Summary of ARDL bounds 

The co-integration bounds test indicated three equations of Real GDP, public investment, and domestic investment co-integrated.  Therefore, requiring ECM i.e. to estimate both short-run and long-run equations for dynamic equilibrium. The results showed public-private partnership investment required no ECM estimation since there was no co-integration. Making the appropriate model to use as ARDL bounds testing
4.2.4 [bookmark: _Toc38035923][bookmark: _Toc51850988]ARDL and ECM Estimation
This section provides the results of regression equations using ARDL for the three co-integrated equations, i.e. the target equation of real GDP, public investment, and private domestic investment that have an error correction term. The public-private partnership investment estimated equation has no error correction term. The results presentation is summarized in table 5 of ARDLestimated equations for the four endogenous variables. 
Table 5: Comparison of significant independent variables (t-statistic)
	
ARDL Estimate
	
C
	Endogenous Variables
	Exogenous Variables

	
	
	X1(-1)
	X2(-1)
	X3(-1)
	X4(-1)
	E1(-1)
	E2(-1)
	E3(-1)
	E4(-1)
	ECT 
Adj. Speed

	Real GDP (X1)
	Coefficient 
	-0.0173
	0.831
	0.037
	0.191
	-0.041
	
	-
	0.170
	0.075
	28.29%
p=0.4952

	
	t-statistic
	-0.018
	8.123
	2.833
	2.686
	-1.451
	
	-
	2.031
	2.000
	

	
	Probability
	0.986
	0.0002
	0.030
	0.036
	0.197
	
	-
	0.089
	0.093
	

	
	R2= 0.999823
	Durbin-Wats stat = 2.051111
	Prob (F-statistic) = 0.000000
	
	
	

	Public Investment (X2)
	Coefficient
	-191.893
	21.529
	-0.692
	-7.256
	-0.339
	0.210
	
	-
	-1.131
	29.04%
p=0.6189

	
	t-statistic
	-3.131
	4.332
	-2.758
	-7.704
	-3.432
	-1.421
	
	-
	-1.633
	

	
	Probability
	0.014
	0.003
	0.025
	0.0001
	0.009
	0.193
	
	-
	0.141
	

	
	R2= 0.990525
	Durbin-Wats stat = 2.078591
	Prob (F-statistic) = 0.000001
	
	
	

	Private Domestic 
(X3)
	Coefficient
	-1.485
	0.214
	0.069
	0.768
	0.011
	0.089
	0.089
	
	0.174
	79.40%
p=0.2098

	
	t-statistic
	-1.202
	1.425
	3.595
	6.274
	1.547
	-0.714
	1.441
	
	1.411
	

	
	Probability
	0.296
	0.227
	0.023
	0.003
	0.197
	0.515
	0.223
	
	0.231
	

	
	R2= 0.999859
	Durbin-Wats stat = 2.399850
	Prob (F-statistic) = 0.000001
	
	
	

	Public-Private Partnership (X4)
	Coefficient
	7.214
	-3.179
	0.018
	4.559
	0.075
	0.453
	2.367
	1.392
	
	No co-integration

	
	t-statistic
	0.613
	-1.596
	0.159
	2.509
	0.299
	1.494
	2.205
	0.366
	
	

	
	Probability
	0.551
	0.134
	0.876
	0.026
	0.770
	0.159
	0.046
	0.721
	
	

	
	R2= 0.793090
	Durbin-Wats stat = 2.220169
	Prob (F-statistic) = 0.001273
	
	
	


Source: Researcher – Summary of Regression Estimates Significance from Eviews
1. Real GDP - Real GDP(X1) regression estimation takes into account a structural break in the year 2008, therefore introducing dummy variables. The distributed lag of real GDP (X1) showed a very high statistically significant impact on real GDP. While public investments (X2) and private investments (X3) indicated a highly significant impact too on real GDP. Commercial lending rates (E3) and the country risk premium on lending (E4) showing less significance and approaching statistically significant influence on real GDP at 10%. The public-private partnership (X4) showed the least significant among the explanatory variables with a negative coefficient influence on real GDP. Short-run disturbances adjustment towards long-run equilibrium was at 28.29%. The long-run adjustment should be significant while in this case, it was insignificant.  This means the disequilibrium in the short run as not corrected in the period nor extended into the next lagged period. The R2 value of 0.999 showed that the real GDP dependent variable was well explained by independent variables. While the Durbin-Watson test showed, there was almost no correlation within the variables since R2 is less than the Durbin-Watson statistic as a test for spurious regression results. 
2. Public Investment: There was a structural change that affected public investments in the year 2009 which was due to the rebasing year of the country’s GDP. Therefore, creating a dummy variable to cater to this structural change. According to Table 5 for public investment regression, except for the positive significant lagged value of real GDP (X1), all the other variables coefficients are negative; which means decreased investment from lagged public investment (itself), private domestic investment, and public-private partnership investment, with all to lead to a positive public investment. In the same finding, the autonomous public investment showed a big negative value that was also significant with a p-value of 0.014.  Reduction in private domestic investment (X3) showed a high statistic significant influence on increasing public investment. Country risk premium on lending (E4) and real interest rates (E1) showing little significance but more insignificant in real interest rates (E1). However, adjustment to the long-run equilibrium was at 29.04% and insignificant. The value of R2 is high enough and it’s also less than the Durbin-Watson statistic.
3. Private Domestic Investment: Two structural change effects showed in the time series data in the years 2003 and 2007 for private domestic investments. Introduction of dummy values catered for the structural changes in the analysis. ARDL equation estimation from Table 5 showed lagged domestic investment (X3), and public investment had a statistically positive significant influence on domestic investment (X3). While public-private partnership investment (X4) and real GDP (X1) had a slight significant impact on private domestic investment too. Reduction in real interest rates (E1), increase in treasury bills rate (E2), and the country risk premium on lending (E4) had a positive impact on private domestic investment though insignificant at 5%. Treasury bills rate (E2) and the country risk premium on lending positive value could be an effect of declining real interest rate therefore demand for domestic investments. Long-run adjustment by private domestic investment stood at 79.41% towards equilibrium while being insignificant but highest among the other variables. Meaning the short-run disturbances as not corrected before the next period.
4. [bookmark: _Hlk53044145]Public-Private Partnership Investment: Estimation for public-private partnership investment showed a lagged private domestic investment (X3) and treasury bills rate (E2) as the only statistically significant regressing influencers. Real GDP and real interest rates also had a slight significant contribution even though a reduction in the real GDP. Public investment and itself had an insignificant influence on public-private partnerships (own lag). Long-run ECM was not applicable because the bounds test showed no co-integration.
4.2.5 [bookmark: _Toc38035924][bookmark: _Toc51850989]Auto-Regression Model Stability and Residuals Tests
Based on the ARDL estimated equations, model stability, and residual tests, tested at 5% significance, gave results as summarized in Table 6. 
[bookmark: _Toc51850896]Table 6: Model Stability and Residual Diagnostics
	
Variable – (Variable Abbrev.
	Residuals Diagnostic

	
	Serial Correlation
	Heteroskedasticity
	Residual Normality

	
	F-statistic
	Probability
	F-Statistic
	Probability
	Jarque Bera
	Probability

	Real GDP - LOG (X1)
	1.327951
	0.3863
	0.275773
	0.9741
	0.502746
	0.777732

	Public investment LOG (X2)
	0.291635
	0.6059
	0.715971
	0.7031
	1.130010
	0.568357

	Private Domestic Investment - LOG (X3)
	7.042803

	0.0767
	0.650585
	0..7581
	0.203729
	0.903152

	Public-private partnership Investment - LOG (X4)
	Graphical

	0.697931
	0.6559
	0.502685
	0.777756


[bookmark: _Toc38035925]Source: Researcher summary from Eviews – Residual diagnostics
From the results, all the estimated equations for CUSUM of squares of the residuals showed stability, no serial correlation, heteroskedasticity, and residues normality as shown in Table 7.
Table 7: Stability of ARDL Residual Tests
	
Variable
	Model Stability

	
	Coefficient Stability
(CUSUM)
	Residual Variance
(CUSUM of Squares)
	Verdict


	Real GDP
	Stable
	Stable
	Ok

	Public Investments
	Stable
	Stable
	Ok

	Private Domestic Investment
	Stable
	Stable
	Ok

	Public-Private Partnership Investment
	Stable
	Stable
	Ok


Source: Researcher – summary of model stability from Eviews
4.2.6 [bookmark: _Toc51850990]Internal Investments and real GDP Causality Analysis
When comparing Table 5 and Table 8 between statistical coefficients and Granger causality respectively, they display some relationships from the analysis. Table 5 showed some significant elements of real GDP ARDL equations that imply real GDP significant influence on public investment that comes as pairwise causality. In Table 8, all the significant variables in public investment showed some form of expectation of the Wald Test for Block exogeneity that uses Wald Test chi-square probability. 
[bookmark: _Toc51850898]The significant influence of public investment (X2) (0.030) on real GDP (X1) and significant influence of real GDP(X1) (0.0026) provides a hint that there could be Granger causality between the two. Pairwise Granger Causality hypothesis that real GDP(X1) does not cause Granger Cause public investment (X2) hypothesis rejection was confirmed in Table 8. The F-statistics probability of 0.0277 is less than 5%, meaning it is significant and hence Granger causality. This confirms that real GDP (X1) does cause Granger causality on public investments (X2). Otherwise, there is no pairwise Granger causality in all the other variables. The Wald Test (Block Wise) showed that public investments (X2) have Granger causality significant at 0.0345 which is within a 5% significant level. By referencing the statistical significance in Table 8, it also showed there could be block Granger causality for public investment as the dependent variable.  There is no other dependent variable on Granger causality that has a 5% significant block exogeneity Wald Test causality.

[bookmark: _Hlk52205383]Table 8: Pairwise Granger Causality and Block Exogeneity Wald Test
	Pairwise Granger Causality Test 
(F-statistic) - (From 19 Obs)
	VAR Granger Causality Test/Block Exogeneity Wald Test - Included Observations: 19

	Key:
” does not Granger Cause”
	F-Statistic
	Prob.
	1.
	Dependent Variable: DLOG(X1)

	
	
	
	
	Excluded
	Chi-sq
	d.f.
	Prob.

	
	
	
	
	LOG(X2)
DLOG(X3)
DLOG(X4)
	1.894472
0.545172
2.118169
	2
2
2
	0.3878
0.7614
0.3468

	DLOG(X3) DLOG(X1)
DLOG(X1) DLOG(X3)

	0.40076
0.37152

	0.6773
0.6963

	
	
	
	
	

	
	
	
	
	All
	6.286625
	6
	0.3919

	DLOG(X4)  DLOG(X1)
DLOG(X1)  DLOG(X4)

	1.96634
0.3156

	0.1768
0.9690

	
	
	
	
	

	
	
	
	2.
	Dependent Variable: DLOG(X2)

	
	
	
	
	LOG(X1)
DLOG(X3)
DLOG(X4)
	6.000922
0.087115
2.840405
	2
2
2
	0.0498
0.9574
0.2417

	DLOG(X2)  DLOG(X1)
DLOG(X1)   LOG(X2)

	2.10429
4.68328

	0.1588
0.0277

	
	
	
	
	

	
	
	
	
	All
	13.59351
	6
	0.0345

	DLOG(X4)  DLOG(X3)
DLOG(X3)  DLOG(X4)

	2.09727
2.85447

	0.1597
0.0913

	3.
	Dependent Variable: DLOG(X3)

	
	
	
	
	LOG(X1)
DLOG(X2)
DLOG(X4)
	1.396269
1.254877
0.866391
	2
2
2
	0.4975
0.5340
0.6484

	DLOG(X2)  DLOG(X3)
DLOG(X3)  DLOG(X2)

	0.20057
0.36776

	0.8206
0.6988

	
	
	
	
	

	
	
	
	
	All
	4.877583
	6
	0.5596

	
	
	
	4.
	Dependent Variable: DLOG(X4)

	DLOG(X2)  DLOG(X4)
DLOG(X4)  DLOG(X2)
	0.08815
2.60809
	0.9161
0.1090
	
	LOG(X1)
DLOG(X2)
DLOG(X3)
	0.2998520.1656095.748686
	2
2
2
	0.8608
0.9205
0.0565

	
	
	
	
	
	

	
	
	All
	7.359665
	6
	0.2889


Source: Analysis generated using Eviews 10 
4.2.7 [bookmark: _Toc38035926][bookmark: _Toc51850991]Variance Decomposition of the Forecast Error
Variance decomposition of the forecast error measures the impact of the dependent variable in the form of unit shock, coming from other endogenous variables. It’s measured in the percentage of unexplained error variation in the other endogenous variables. In this analysis, this is a forecast in the ARDL equations estimated beyond the time-series data period beyond five years. The order is real GDP (X1), public investment (X2), private domestic investment (X3), and public-private partnership investment (X4) which is important for variance decomposition of forecast error. Table 9 gives the findings of variance decomposition of forecast error.
[bookmark: _Toc51850899]Table 9: Variance decomposition of forecast error
[image: ]
Source: Generated from Eviews

1) Real GDP (X1) on itself explains the variation of 100% in the short-run (1-2years) which reduces to about 71.20% in the fifth year. This means it had a very strong endogenous effect on itself.  Real GDP (X1) on public investments (X2), private domestic investments (X3), and public-private partnership (X4) in the first year shows no response on unexplained contribution. In the succeeding year a 5.25% on private domestic investments (X3) and barely on public investments at 0.16% and public-private partnership (X4) of 0.18%. Taking the 4th and 5th years, public-private partnership investment responds more to real GDP at 18.03% compared to private domestic investments and public investments that follow with a slow rise to 8.12% and stable 3.09% respectively.
2) Public Investments (X2) shows a small contribution of unexplained errors of 3.73% and 4.29% from itself within the first and second years as short-run. This means a weak endogenous effect on itself but a strong exogenous effect, especially with real GDP. This further increases to 10.59% before declining to 8.07% and 7.87% by the fifth year in the long-run.  This trend is the lowest compared to its contribution to real GDP (X1), domestic investments (X3), and public-private partnership investment (X4). However, contribution to real GDP (X1) is highest from the first year at 96.27% declining down to 53.53% by the fifth year. The trend shows in the private domestic investments (X3) and public-private partnership investment (X4) as slowly increasing where the contribution starts with zero but thereafter increases to 20.57% and 18.03% respectively. Private domestic investments register higher from the 4th and 5th years as compared to the public-private partnership investment, which tends to increase steadily.
3) Private Domestic Investments (X3) shows the contribution to itself falling from 71.60% in the first year steadily and moderately to 57.74% by the fifth year. This means it also has a strong endogenous effect on itself. There is a small margin increase in contribution to unexplained errors for public investment (X2) starting from 2.38% to 4.65% and has the least contribution to unexplained errors to forecast error among the variables. Real GDP (X1) in the first year shows the highest contribution among the variables at 26.01% and marginally declining to 25.45%. However, for public-private partnerships (X4), there is zero contribution of forecast error in the first year but steadily increases up-to 12.16% by the fifth period coming second to real GDP (X1) at 25.45%.
4) Public-private partnership investments (X4), to itself, contributes to forecasting error at 88.12% in the first year declining to 61.12% by the fifth year. This means a strong endogenous effect on itself.  Private domestic investment (X3) barely affected in the first 2 years (0.840% and 1.23%) but significantly rises to between 29.93%, 29.37%, and 29.10% in the last three years of the long-term period. Public investments (X2) show 6.57% in the first year which declines slightly to the lowest 4.27% in the third year but swings back to 6.57% by the fifth year. Real GDP (X1) shows a forecast error of 4.48% within the first year which declines down to 2.07% by the fourth year and then an about-turn to 3.19% by the fifth year.
4.2.8 [bookmark: _Toc38035927][bookmark: _Toc51850992]Impulse Response Function 
The impulse response function is a reaction plot of an endogenous variance to one of the innovations (Shocks) above a positive or below the steady-state over a period. The graphs in Figure 2 show a plot of the behavior of real GDP (X1), public investments (X2), private domestic investment (X3), and public-private investment (X4) response to various shocks in that order. The dependent variables are rows in the order of Real GDP (X1), Public Investment (X2), Private Domestic Investment (X3), and Public-Private Partnership Investment (X4) while graphs in the row are the response of the specific shock over time.  

[bookmark: _Toc51850872]Figure 2: Impulse Response Function Graphs
[image: ]

1) Response on Real GDP (X1): - Real GDP(X1) response to lagged Real GDP (X1) declines from positive to slightly negative side of the steady-state level.  Then stabilizes slightly below the steady-state for the rest of the entire period. Real GDP (X1) response to Public investment (X2) shock starts by fluctuating below the steady level to the 3rd period and thereafter stabilizes throughout while on the negative side. From a shock from private domestic investment (X3), real GDP (X1) declines in the first two periods below the negative side of the steady-state before rising above the steady (positive) state. Thereafter maintains above the steady-state though fluctuating before showing stability along with the steady-state.   Real GDP response from public-private partnership investment (X4) remains (no effect) at steady state in the first 2 periods, declines to negative into the third period, before it shoots above the steady-state and then stabilizes along the steady-state.
2) Response on Public Investment (X2): - Public investments (X2) response to a shock of real GDP(X1) results in a positive rise from negative to 3rd period above the steady-state. Thereafter, tapering towards a steady level into the long-run. Public investments (X2) response to its shock presents a stable wave within the positive side throughout the period. However, response to private domestic investments (X3) shock to public investments (X2) remains below the steady-state with fluctuating behavior but never gets to the positive side. The response of public investments (X4) oscillates positively and negatively before stabilizing along with the steady-state level in the long-run.
3) Response on Private Domestic Investment (X3): - Private domestic investment (X3) response from real GDP (X1) shock shows a decline from positive to negative in the steady-state to the third period. Before rising steadily and stabilizing below the steady level in the long term. Response from public investments (X2) shock shows oscillation below the steady-state level from the negative side up-to-the 4th period before stabilizing just below the steady level while on the negative side in the long-run. Response from itself (Private domestic investment (X3)) shows a steep decline to the 3rd and 4th periods.  Then slumps below the steady level up-to the 5th period before rising positively above steady-state. Thereafter, stabilizing just above steady-state in the long-run. Response from public-private partnership investment (X4) shock shows no effect up-to-the 2nd period and then slumps to the negative side of the steady-state in the third period. This is before rising above the positive side of steady-state and thereafter stabilizing along with a steady level.
4) Response on Public-Private Partnership Investment (X4): - The response of public-private partnership investment from real GDP (X1) shock shows a slight decline along at the steady level up to the 6th period from positive to negative.  This is before stabilizing along at the steady-state in the long-run. Response from public investment (X2) shock shows a decline in the first 3 periods as it oscillates along with the steady level thereafter to the sixth period. This is before stabilizing along at the steady level there around the 7th period. Response from private domestic investment (X3) shock shows a slightly negative effect below the steady level in the first 2 periods, rises sharply to the third period, slumping back to below the steady level (negative). Then, thereafter, it stabilizes along at a steady level. On its own (public-private partnership investment (X4)) shock, there’s an immediate sharp slump from positive to negative in the first period, rises sharply above steady-state level to 3rd period, before stabilizing thereafter slowly along at the steady-state level. 
4.3 [bookmark: _Toc38035928][bookmark: _Toc51850993]Research Findings Discussion
a. [bookmark: _Toc36990990][bookmark: _Toc37410314][bookmark: _Toc37419610][bookmark: _Toc37769577][bookmark: _Toc38035478][bookmark: _Toc38035619][bookmark: _Toc38035708][bookmark: _Toc38035929][bookmark: _Toc38036240][bookmark: _Toc38203535][bookmark: _Toc38441060][bookmark: _Toc38441154][bookmark: _Toc38441670][bookmark: _Toc38441765][bookmark: _Toc38441859][bookmark: _Toc38441953][bookmark: _Toc40908656][bookmark: _Toc40908826][bookmark: _Toc42085269][bookmark: _Toc42089789][bookmark: _Toc46090106][bookmark: _Toc46090551][bookmark: _Toc46090665][bookmark: _Toc46092091][bookmark: _Toc46092617][bookmark: _Toc46781574][bookmark: _Toc51683823][bookmark: _Toc51850994]
4.4 [bookmark: _Toc38035930][bookmark: _Toc51850995]
4.3.1 Analysis of Preparation
The time-series data showed that Kenya at some points between the years 1996 to 2017 registered negative values in public investments and real interest rates out of the trend. In the case of public-private partnership investment, there were missing data for some years, therefore, doing interpolation.  The tests on stationarity, getting optimal lag, and co-integration tests informed the model of regression came before regression equations estimation. Results for the stationarity test showed except for public investments all the other time-series data were I (1); while public investment was I (0). Optimal lag using AIC showed one lag as the optimal lag appropriate for the regression model. With the time-series stationarity test indicating I (0) and I (1) integration order, the ARDL bounds test for co-integration was the preferred co-integration test. The bounds testing showed three of the equations as co-integrated with public-private partnership investment showing no co-integration. This section discusses the findings in the previous section grouped by objectives, underlying theories, and empirical studies supporting the study. 
4.3.2 [bookmark: _Toc38035931][bookmark: _Toc51850996]Nexus between public investment and economic growth
Public investments relate to the public interest (Pan, 2016). The public interest is on the social discount rate (Warusawitharana, 2014) that reflects society’s relative valuation of the current well-being versus the future (Zhuang et al., 2007). The first note is a reduced effect of public investment impact from its own lagged values. The nexus between public investment and economic growth has a significant negative constant coefficient of -191.893, its lag, private domestic, and public-private partnership investment.  This significant and big negative constant-coefficient shows a strong relationship between dependent and independent variables (Gassoumis,2012) as the Granger causality showed.  With only lagged real GDP as the only regressor with a positive and very significant impact too. Where 21.529 units of lagged real GDP increase accounted for a unit change of public investment. However, a reduction of 7.256 units of private domestic investment resulted in a unit increase of public investment which implies that public investment crowds out private investment that is consistent with Saidjada and Jahan (2018), Xu and Yan (2014). The results also show a reduction in the country risk premium on lending (which is desirable) though not statistically significant at 5% but near 10% thus having a profound effect on investment. The results also show a positive coefficient though not significant in real interest rates attributed to the positive influence of real GDP. The speed of adjustment to equilibrium is about 29.04%. On Granger causality, real GDP Granger causes public investment. However, the level of real GDP, private domestic investments, and public-private investments as a block together cause Granger causality on public investments. 
The variance decomposition of forecast error from the public investment innovation shows there exist direct and indirect transmission channels that influence economic growth (Javid, 2015). This is from judging from unexplained errors in the other investments short-term and long-term trends. Where in this case, the contribution of the unexplained error to the other variables by percentage is in the order of real GDP, followed by private domestic investment and then public-private partnership investment in the long-run. On public investment shocks, except private domestic investments that make impulse response to be below the steady-state level, others (real GDP, itself, and public-private investments) enhance stability above the steady-state. The implication is that public investment nexus on economic growth (real GDP) acts as a great influencer and contributor to real GDP even though with crowding-out effects on domestic private investment and public-private partnership investment. Public investment increases from a negative coefficient of the country risk premium on lending and a positive coefficient of real interest rates.
4.3.3 [bookmark: _Toc38035932][bookmark: _Toc51850997]Nexus between private domestic investment and economic growth 
On the nexus between private domestic investment and economic growth, the findings showed that lagged private domestic investment had a statistically very significant influence from its own lagged value and public investment.  Real GDP, Public-Private Partnership investments, short-term treasury bonds, and the country risk premium on lending had a slight significant influence on private domestic investment.  With ceteris paribus, an increase of real GDP (0.214) would increase a unit of private domestic investment which implies induced investment demand consistent with (Ames et al.,n.d.). An increase in public investments (0.069) would result in a unit of private domestic investment that does not have a crowding-out effect. A 0.768 contribution of its own lagged private domestic investment results in a unit increase in private domestic investment.  Short term treasury bonds have a positive less significant influence on private domestic investment. This coming from the effect of loanable funds availability that is consistent with Lidiema (2017), and Olweny and Chiluwe (2012) finding on the effect of domestic debt from borrowing in the capital market.  Though insignificant at 5%, short-term treasury bill rates and the country risk premium on lending register slight significance that can be of interest to private domestic investment. However, public-private partnership investment is also less significant. Adjustment to the equilibrium shows an adjustment of 79.42% towards a steady level that is insignificant at 20.98%.  No Granger causality on the other endogenous variables. 
Variance decomposition of forecast error on itself (71.61% to 57.74%) is the most predominant followed by a stable real GDP (26.01% to 25.45%) of unexplained in the error term.  A marginal increase in public investments (2.38% to 4.65%) in the short-run to the long-run, then a rising public-private partnership investment (0% to 12.15%). This is consistent with Javid’s (2015) indirect and direct transmission channels argument for economic growth. Though the forecast of unexplained errors onto itself and real GDP in the long-run have rising effects on public-private partnership investment increases. The response of shocks from Real GDP, public investments, and public-private investments stabilize along at the steady-state level after the fourth year period. The reason the private domestic investment remains on the negative side of the steady-state, volatility as a contributor experienced throughout over the period could suffice as stated (Pettinger, 2016; Ramey and Ramey, 1995; Ames et al., n.d.). The implication of private domestic investment as a significant contributor to economic growth; depends significantly from real GDP, public investments, and the level of short-term treasury bonds; though with a long adjustment period to equilibrium; and the slight crowding effect that retains its response below the steady level.  
4.3.4 [bookmark: _Toc38035933][bookmark: _Toc51850998]Nexus between public-private partnership investment and economic growth.
The assessment of the nexus between public-private partnership investment and economic growth was such that private domestic investment and short-term treasury bonds rate were the only significant at 5%. This is consistent with the findings of Jasiukevicius and Vasiliauskaite (2013) on public-private partnership investments in EU countries. Private investors in investment decisions consider the time value of money and risk (Sharpe, 1964) before deciding to invest or not. This reflects the importance that private investors' inference on these two before their decisions to invest. However, lagged public-private partnership investment and public investment are insignificant contributors to public-private partnership investment.  Finally, Granger causality responsiveness, though not significant at 5%; Granger causality to real GDP at 17%; private domestic investment at 15%; and public investment at 10% for public-private partnership investment at pairwise causality seems strong to the others from the comparison. It also comes second after public investment in Block exogeneity on Granger causality. 
On variance decomposition of forecast error, apart from itself, that has the highest unexplained forecast error contribution, an only private domestic investment that rises from 0.84% to 29.11% in the long-run. The public investment shows steadiness at 6.5% and real GDP a marginal drop from 4.48% to 3.19% in the long-run. According to the finding, it shows having the least contribution to real GDP in the long-run. This finding is consistent with reasons given by Sarmento and Oliveira (2018) on high discount values, Song et al. (2018) on payback prices, and Zangoueinezhad and Azar (2014) that could apply to Kenya.  The response over the period shows stability along at a steady-state level for real GDP and public investments. While it shows being unstable in the short-run for private domestic investments. The implication is that public-private partnership investment has an insignificant contribution to real GDP, except private domestic investment and at the same time treasury bills. 
4.3.5 [bookmark: _Toc38035934][bookmark: _Toc51850999]Internal investments and economic growth (Real GDP) 
The focus of the study is to determine the nexus between internal investments and economic growth, and the objective coming last in the list of specific objectives. The previous subsections explored the findings on the relationship among the internal investments and economic growth as the dependent variables.  To examine the nexus, real GDP as one of the endogenous variables, its lag value is important on the influence it has on the other endogenous variables when they are dependent. The ARDL co-integration bounds test on real GDP found it was co-integrated. Meaning, a short-run and long-run equation estimation based on the error correction term as required.  The co-integration test result and findings showed consistently in those countries with higher investment/GDP ratio lead to higher economic growth (UNCTAD, 2010; Anwar & Sampath, 1999) through direct and indirect channels across investments (Javid, 2015). Findings showing the significance level contribution to internal investments from a positive lagged real GDP throughout. Real GDP on variance decomposition of forecast error also showed the highest contribution to itself on unexplained errors then followed by public-private partnership investment. Then private domestic investment and finally public investment in that order. This means lagged real GDP as having an impact in the long-run for all other investment variables on a propensity for economic growth basis. Shocks of internal investments to real GDP helps it maintain the real GDP effect maintained at along the steady-state level in the long-run. Except for public investment that rises from the negative side and maintained positively above the steady-state for real GDP. This means real GDP growth sustained itself above the steady-state level coming from the other internal investments in fueling economic growth.
The regression estimates for Economic growth (Real GDP) shows a positive and strong statistically significant influence from lag values of its own, public investment, and private domestic investment except for public-private partnership investment that was less significant and negative. Commercial banks’ lending interest rate and the country risk premium on lending findings exhibit a significant influence on real GDP at a 10% significance level. The country risk premium is a function of commercial banks lending rate and risk-free interest rate (used short-term treasury bills) hence the effect. Regarding public investment, its significance attributes are consistent with Arrow et al. (2013) and Zhuang et al. (2007) on the rate of return and time preference composite for real GDP growth. The error correction adjustment towards equilibrium is 28.29%. On Granger causality, real GDP does cause Granger causality to public investments. Real GDP with private domestic investments and public-private partnership investment as a block jointly cause Granger causality to public investments. 
Real GDP shock explained by variance decomposition of error term has no impact on error terms of public investment, private domestic investment, and public-private partnership investment in the first year due to its strong endogeneity. All 100% going to itself in the first period. In the long-run, 1) apart from real GDP that declines to 71.20%; 2) public investments increase to 3.08%; 3) private domestic investments increases to 8.12%, and 4) public-private partnership investment increases with the highest impact to 17.60% in the long-run.  The impulse response function from real GDP to itself shows a decline in real GDP in the short-run below the steady-state, while public investments make oscillate below the steady-state over the entire period projected. The lagged values of private domestic and public-private partnership investment results in real GDP oscillating above and below the steady-state up-to-the sixth period before stabilizing along at the steady-state.
[bookmark: _Toc51851001]SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
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5.1 [bookmark: _Toc51851003]INTRODUCTION
The purpose of this causality research study was to determine the nexus between internal investments and economic growth. Such that, the findings of the study would be to supplement existing knowledge on the importance of internal investments and economic growth to sustain a 10% economic growth required by the specified vision. Where the knowledge about the linkages between the two would be of help in decisions that could achieve envisioned growth by the year 2030. Time-series trends of these internal investments (public investments, private domestic investments, and public-private partnership investment), real GDP and discounting rates informs the context of analysis. Specifically, the influence of a) the real interest rate that is associated with real GDP rather than nominal GDP.  b) The public investments that are associated with the short-term treasury bill rates to represent the social discount rate. c) The private domestic investment that is associated with commercial banks lending interest rate. d) The public-private partnership investment is associated with country risk premium on lending. The significance, causality, forecasting, and impulse response to shocks of these variables form the interest basis of this study to infer the linkages. 
The study on the linkages between investment and economic theories responds to specific objectives of a) determine the nexus between public investment and economic growth; b) establish the nexus between private domestic investment and economic growth; c) assess the nexus between public-private partnership investment and economic growth; and d) examine the combined nexus between internal investments and economic growth in Kenya. 
5.2 [bookmark: _Toc51851004]SUMMARY
Before getting on with the analysis, stationarity tests directed the use of ARDL bounds co-integration tests rather than Johansen co-integration test, since public investment time series data was I (0) while the rest were at I (1). The optimal lag was determined to be I (1). The co-integration bounds testing finding was such that three of the equations were co-integrated hence requiring estimation of error correction term. It is from regression estimates that inference required for the impact significance of lagged values of real GDP, public investment, private domestic investment, and public-private partnership investment and their discounting rates were determined. Investment discounting rates in this case being real interest rates, treasury bills rate, commercial lending interest rate, and the country risk premium on lending. The other interest in the nexus interest is whether variables had Granger causality at pairwise and as a block-level, (Wald Test) levels. Variance decomposition of forecast error and impulse response function conclude analysis on investment’s impact in the short-run and the long run.
a) Public Investment and Economic Growth
Public investment had a strong and statistically significant influence from lagged real GDP, public investment, and private domestic investment at a 5% significance. The exception was only public-private partnership investment.  This means that public investment is a key player in economic growth even though the impact of public-private partnership investment (87.60%) were insignificant. The indifference according to the findings showed that apart from real GDP which shows a positive coefficient, it has a negative coefficient relationship influence by its own lagged value, private domestic investments, and public-private partnership. It was also notable that real interest rates and the country risk premium on lending had some influence though not significant. It has a very significant influence on real GDP at 2.98% well below 5% significant level. This is besides a strong influence too on private domestic investment at 2.29%. It also shows a 29.04% short-term shocks adjustment to equilibrium even though insignificant. On forecasting, its effect, in the end, shows a strong presence in the order of real GDP, private domestic investment, and public-private partnership. 
The findings reject the null hypothesis that public investments do not influence economic growth.  Relating to the time preference theory of interest rates, real interest rates, and the country risk premium on lending have an impact as exogenous variables, though not very significant. Saidjada & Jahan (2018), in Bangladesh, found public investment had crowding effects, as is the case for Kenya. Even though findings show crowding-out effects for private domestic investments, public investments have a significant impact on private domestic investments. Comparing the contribution of public investment and private domestic to real GDP, findings are comparable to Japan rather than the USA where private domestic investment contributes more. The findings conclusion is that the impact of public investments in the long-run was in real GDP, private domestic investment, and public-private partnership investment with little effect for all in the short-run. 
b) Private Domestic Investment and Economic Growth
Private domestic investment findings show its strongest influence coming from its own lagged value and public investment. It also registers less significant impact from lagged real GDP, public-private partnership investment, short-term treasury bills rate, and the country risk premium on lending. The real interest rate is the least significant. On the other hand, private domestic investment has a very strong statistically significant impact on real GDP, public investment, itself, and public-private investment. This is despite the significant negative coefficient impact on public investment. Regarding adjustment to short-run shocks, responsive to adjustment to equilibrium finding is about 79.42% with a less significance rate of about 0.20 the highest among the other co-integrating series of investment and real GDP. On Granger causality, it is only public-private partnership investment that private domestic investment has near significance. On the variance for forecast error, private domestic investment contributes a steady impact on real GDP distributed within a small margin of around 25% in the short-run and the long-run.
The findings reject the null hypothesis that private domestic investments have no relationship with economic growth in Kenya. The loanable funds' theory advances the availability of loanable funds; relationship finding shows that treasury bills rate and the country risk premium on lending ha significance at 22.31% and 23.10% respectively which were way above the threshold of about 5% or 10% significance level; and real interest rates even worse at 51.48%. In a related study by Lidiema (2017) in Kenya, there was some consistency in the effects of domestic investments. Domestic savings used as the proxy for domestic investments do show the short-term and long-term dynamic relationship with economic growth as one of the variables (Olweny and Chiluwe, 2012; Emmanuel and Kehinde, 2018). On crowding effects, Makuyana and Odhiambo (2018) case in Malawi was consistent with the findings in Kenya. In comparison with public investments, public-private partnership investments, and real GDP, on response function private domestic investment has the best propensity to remain within the steady-state in the long-run their shocks.
c) Public-Private Partnership Investment and Economic Growth
Public-private partnership investment analysis is based on time-series data that had missing values in some years where there was interpolation to fill the missing years, meaning this could make better or worse the findings. The finding gave private domestic investment a strong positive significant influence together with the treasury bills rate. Real GDP also showed less significance and the real interest rate at 13.45% and 15.91% not far below 10% significance. Short-term treasury bonds have a significant influence on private domestic investments and public-private partnership investment. However, lagged public-private partnerships, public investment, and commercial banks lending interest rates were insignificant. Regarding its impact on other investment and real GDP, it has a negative coefficient for a positive impact on real GDP and public investment. However, insignificance from public investment and real GDP. It also has slight significance but positive for private domestic investments. On variance decomposition on error terms, from the short-run to the long term, the impact of private domestic investment on real GDP is moderate at around 25% remaining constant, little on public investment but steadily increasing in public-private partnership investment. Most of the unexplained errors in the forecast are from itself.
The findings on public-private partnership investment accepted the hypothesis that public-private partnership investment has no relationship with economic growth. This was from a statistical significance of p=0.1970 that is way above either .05 or 0.10 significance. Asset pricing theory based on the time value of money and risk principles plays an important role in public investment consideration by private investors. It is from this basis that the difference between treasury bills rate (social discount rate) and real interest rates explain the risk factor involved in investor decision.  Sarmento and Oliveira (2018) argue due to most public-private partnership investments applying debt to finance over 80% of total investment this resulted in unrealistic discounting values and hence high leverage values. Song et al. (2019) the pricing of such projects should be between the private sector and socially optimal (about in between treasury bills rate and commercial banks lending rates). However, the significance of public-private partnership investment significance could relate to Zangoueinezhad and Azar (2014), on the number of projects underway, the value of PPPs projects, and the ideal type of contracts put in place. Even though it has the least contribution of unexplained errors in the forecast to real GDP and public investments, most of its effects for the long-run are in itself and domestic investment. 
d) Internal Investments and Economic Growth
The study is about the nexus between internal investments and economic growth, therefore the impact of economic growth itself on each of the internal investments provides a notion of opportunity cost when there is a change in economic growth. Secondly, the impact of an increase in real GDP theoretically increases real interest rates.  Therefore, looking at the impact of real interest rates first, it shows statistical significance in the order of 15.91%, 19.30%, and 51.48% to the public-private partnership, public investments, and private domestic investments respectively. While the findings on the influence of past real GDP shows a positive and significant influence on current real GDP (0.02%) and public investment (0.25%) at a 5% significance level. The influence significance of past real GDP on public-private partnership investment (13.45%) and private domestic investment (22.72%) compared to real GDP (itself) and public investment is not as significant. Real GDP as the dependent variable significantly influenced by its lag, public investment, and public domestic investment in that order. 	Comment by Andrew Kamenju: 
Internal investments nexus with economic growth findings show that the lagged values of real GDP, public investment, and private domestic investment significantly influenced real GDP.  While the public-private partnership is not significant i.e. over 5% (p>.05). Commercial bank's lending interest rates and the country risk premium on lending rates are significant when you consider 10% significance. By inference, loanable funds theory (for commercial banks lending interest rates) and asset pricing theory (that takes risk premium between market risk and risk-free interest rates, implied that the time preference theory of interest rates) theories had a significant influence on real GDP based on the time-series period under consideration.  Which then, real GDP according to results, causes Granger causality on public investment. In the short-run and long-run, variance decomposition of forecast error shows its biggest effect on itself with more notable in public-private partnership investment that is insignificant. With private domestic investment and public-private investment, impulse response function showed fluctuation above higher values along at the steady-state.
As shown in Figure 3, it infers the findings and the nexus between internal investments and economic growth where the ARDL model equations plot depicts a deteriorating situation for the next 20 years. The plot shows declining real GDP, public investment, private domestic investment, and public-private partnership investment over the next 20 years as a result of the significant negative constant-coefficient from public investment.  The plot using the estimated values of the next 20 years assumes that static exogenous discounting value used in 2017 applies over the period i.e. 2018 to 2037. Therefore, with this high value of -191.893 negative significant coefficient does not portray a realistic situation warranting a growth of real GDP for economic growth.
[bookmark: _Toc51850873]Figure 3: Projections of Endogenous Variables for the next 20 years (2018 to 2037)
	
	

	
	


Source: Researcher on endogenous variables projection using ARDL equations
Note: Figure 3 is a plot of variables incorporating an unrealistic negative significant coefficient of -191.893 and its effects.

In Figure 4, the projection for real GDP changes to realistic values when subjected to a shift of 122 as bare minimum units to -191.893 of the public investment significant constant coefficient.  The rationale is that public investment from the results is the most exogenous and has block Granger causality on all the other endogenous variables and it’s the only one among the endogenous variables that have a significant constant coefficient. This reverses the declining real GDP growth and too happens to public investment, private domestic, and public-private partnership investments. Once again, this is under the assumption that static exogenous variables remain as were in the year 2017 for the next 20 years. This is like shifting up the estimation equation by 122 units on the public investment equation that would go to autonomous constant-coefficient offsetting on the basis that there still be public investment in the projected period to the year 2037, unlike the first case. This leads to reversing the real GDP growth decline in Figure 3 to increasing which is the desire to attain envisaged economic growth. Figure 4 graphs demonstrate what happens to real GDP, Public Investment, private domestic, and public-private partnership investment from an exogenous strong, Granger Causality on the other endogenous variables from public investments.
[bookmark: _Toc51850874]Figure 4: Realistic Real GDP Growth Projections by Intervention for the next 20 years. (2018 -2037)
	
	

	
	


Source: Researcher – based on projections using intervention in public investment
Note: 
· Vertical Axis Values in Log10, Horizontal Projection Years
· Estimated ARDL equations from an upward adjustment of 122 units on public investment significantly constant coefficient. 
Basing the argument specifically for public investment, considering the real growth from a sample from European countries, according to IMF, World Economic Outlook Report (2014) an increase of percentage point of GDP in public investment spending increased the level of output by 0.4 percent in a year and by 4% by the fourth year. In this study, it gives an average of 0.44% per year and 3% by the fourth year. This means in comparison; we are below the European countries. On the other hand, for an open economy, C + I + G + (X-M), investment is a component of national output and the study only considered part of investment related to local investments. The factors and determinants of investment relating to effective and efficient impact like efficiency gap would play a lot to affect the impact of public investment translating onto economic growth.  
5.3 [bookmark: _Toc51851005]CONCLUSIONS
This study was to scrutinize the nexus between internal investments and economic growth that found the time series integrated at I (0) and I (1). The ARDL bounds co-integration tests applicable in this case found that three of the equations were co-integrated. The short-run adjustment into the long-run was that private domestic investment adjusted faster than real GDP and public investment regression estimates. The findings also showed that private domestic investment had a better significance adjustment to short-run disequilibrium in the long-run in comparison to the others. This is even though private domestic investments experienced crowding-out effects from public investments, the opposite of which a positive significant impact from public investment. Over the same note, the impact significance of internal investments on real GDP, by significance at 5%, the order was real GDP, public investment, and finally private domestic investment. The sequence arising from Granger causality shows that real GDP does Granger causality to public investment. In return, public investment has a significant Granger Causality Test/Block Exogeneity Wald Test to internal investments including real GDP.  The relative impact retention into the long-run in real GDP, private domestic investment, and public-private partnership investment is high as findings showed in the variance decomposition of forecast error. This shows the importance of these endogenous variables response shocks that could affect the intended economic growth impact.   This is unlike, the public investment whose shocks on errors are in real GDP, domestic investment, and public-private investment percentages in that order. 
Behind investment decisions, the short-term treasury bills rate shows a significant influence as the only one at a 5% significance level on public-private partnership investment.  Then, the commercial bank lending rate and the country risk premium on lending also has a significance at 10% significance on real GDP. Though not significant, real interest rates, also show significance below 20% (p<0.2) for public and public-private partnership investment and the country risk premium on public investments. Treasury bills rate and the country risk premium on lending also show less significant influence on private domestic investments at 22.31% and 23.10% significance. 
5.4 [bookmark: _Toc51851006]RECOMMENDATIONS
Based on these findings, the nexus between internal investments and economic growth showed that by ensuring sustained economic growth in real GDP as the best option basis to achieve the desired economic growth for Kenya. On this, it should start from a sequence focusing on economic growth inclination where pairwise causality showed past real GDP does cause public investment. Then, public investment showed a significant block causality to internal investments that also include real GDP.  Private domestic investment in this co-integration equation had the fastest readjustment to equilibrium when you consider the extent of the error correction term. This means the government should pay attention to sustained real GDP growth supported by public investments which in turn has a significant impact on private domestic, public-private partnership investment and real GDP itself.
With various interest rates applied in investment discounting; and as exogenous in this study; and with effects on internal investment decisions and volume; real interest rates, treasury bills rates, commercial banks lending interest rates, and the country risk premium on lending are important to achieving economic growth anticipation through investments they affect accordingly. As such, the significant impact to support investments from macroeconomic stability policies that reflect sustaining the strategy above for achieving economic growth could target specific investment types to achieve desired results. The fiscal and monetary stabilization policies addressing those integral factors that would influence positively starting from those with four stars (****), followed with three stars (***), and so on as shown in Table 10. 
[bookmark: _Toc51850900]Table 10: Significance of exogenous variables
	Exogenous Variable
	Endogenous Variable
	Significant
	Comment

	
	
	p-value
	
	

	Real Interest Rate
	Public-Private Partnership Investment
	0.1591
	***
	Significant at 20%

	
	Public Investment
	0.1930
	***
	Significant at 20%

	
	Private Domestic Investment
	0.5148
	
	Insignificant

	Treasury Bills Rate
	Public-private partnership investment
	0.0461
	*
	Significant at 5%

	
	Private Domestic Investment
	0.2231
	****
	Significant at 30%

	Commercial Banks Lending Interest Rates
	Real GDP
	0.0886
	**
	Significant at 10%

	
	Public-private partnership investment
	0.7206
	
	Insignificant

	Country Risk Premium on Lending
	Real GDP
	0.0926
	**
	Significant at 10%

	
	Public Investment
	0.1440
	***
	Significant at 20%

	
	Private Domestic Investment
	0.2310
	****
	Significant at 30%


Source: Researcher on the summary of the significance
The results of this study used time-series observations over a period when there were economic, political, and social flip-flops from changes enacted within the years 1996 to 2017 in Kenya. These flip-flops provide areas of interest to researchers where effects could consider effects that are visible in structural changes in the series used. Other issues of considerable interest would be exogenous effects of declining gross domestic savings, human capital index, CPIA transparency, accountability, and corruption index in the public sector mentioned earlier. These indicators could be essential in how the linkages of internal investments could help to propel further economic growth and investment efficiency. Just like a sample of countries from advanced countries showed a percentage point increase in public investment of GDP spending increasing output by 0.4 percent in the first one year and 1.5 percent after 4 years, reducing the efficiency gap of 27% in investment effect on economic growth, in this case, it shows an average 0.44% annually and 3% in four years unlike in advanced countries. But in conclusion, paying attention to the above areas would make it possible to attain envisaged economic growth especially for a developing nation.
[bookmark: _Toc38035935][bookmark: _Toc51851007]
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[bookmark: _Toc51850901]Table 11: Data Collection Sheet
	Year
	1
	2
	3
	4

	
	Endogenous
	Exogenous
	Endogenous
	Exogenous
	Endogenous
	Exogenous
	Endogenous
	Exogenous

	
	Real GDP
(LCU Millions)
	Real Interest Rate (%)
	Public Investment

	Treasury Bills
Rate (8%)
	Domestic Private Investment
	Commercial Lending Interest Rates (%)
	Public-Private Partnership Investments
	Country Risk Premium on Lending (%)

	1996
	
	
	
	
	
	
	
	

	1997
	
	
	
	
	
	
	
	

	1998
	
	
	
	
	
	
	
	

	1999
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	2004
	
	
	
	
	
	
	
	

	2005
	
	
	
	
	
	
	
	

	2006
	
	
	
	
	
	
	
	

	2007
	
	
	
	
	
	
	
	

	2008
	
	
	
	
	
	
	
	

	2009
	
	
	
	
	
	
	
	

	2010
	
	
	
	
	
	
	
	

	2011
	
	
	
	
	
	
	
	

	2012
	
	
	
	
	
	
	
	

	2013
	
	
	
	
	
	
	
	

	2014
	
	
	
	
	
	
	
	

	2015
	
	
	
	
	
	
	
	

	2016
	
	
	
	
	
	
	
	

	2017
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	





[bookmark: _Toc51850902]Table 12:  Raw Data for Analysis before Normalization
	Year
	Real GDP
(LCU Millions)
	
	Real Interest Rate (%)
	Public Investment
(LCU Millions)
	Treasury Bills
Rate (8%)
	Domestic Private Investment (LCU Millions)
	Commercial Lending Interest Rates (%)
	Public-Private Partnership Investments (Millions)
	Country Risk Lending Premium (%)

	1996
	     920,190.00 
	
	-    0.06 
	        39,635.80 
	         0.23 
	    64,833.70 
	          0.28 
	   10,098.00 
	          10.78 

	1997
	     924,560.00 
	
	      0.17 
	        41,861.64 
	         0.22 
	    68,011.57 
	          0.28 
	                   -   
	            7.75 

	1998
	     954,980.00 
	
	      0.21 
	        41,706.93 
	         0.23 
	    72,171.70 
	          0.29 
	      5,446.80 
	            6.17 

	1999
	     976,996.00 
	
	      0.17 
	        41,138.98 
	         0.13 
	    71,822.20 
	          0.22 
	   14,178.00 
	            9.09 

	2000
	     982,855.00 
	
	      0.15 
	        44,325.54 
	         0.12 
	    72,255.20 
	          0.22 
	                   -   
	          10.27 

	2001
	  1,020,111.00 
	
	      0.18 
	      149,976.77 
	         0.13 
	    78,010.30 
	          0.20 
	                   -   
	            6.94 

	2002
	  1,025,583.00 
	
	      0.17 
	      103,485.06 
	         0.09 
	    79,587.70 
	          0.19 
	                   -   
	            9.51 

	2003
	  1,055,658.00 
	
	      0.10 
	      118,594.78 
	         0.04 
	    82,572.67 
	          0.16 
	                   -   
	          12.84 

	2004
	  1,109,338.00 
	
	      0.05 
	        89,442.40 
	         0.03 
	  133,052.63 
	          0.13 
	                   -   
	            9.57 

	2005
	  1,172,784.00 
	
	      0.08 
	        44,983.60 
	         0.08 
	  190,052.04 
	          0.13 
	            44.59 
	            4.45 

	2006
	  1,249,470.00 
	
	-    0.08 
	        34,091.07 
	         0.07 
	  230,298.97 
	          0.14 
	   57,140.40 
	            6.82 

	2007
	  1,336,849.00 
	
	      0.05 
	          3,047.83 
	         0.07 
	  261,357.01 
	          0.13 
	      1,530.00 
	            6.54 

	2008
	  1,357,262.00 
	
	-    0.01 
	        44,449.65 
	         0.08 
	  246,332.83 
	          0.14 
	   20,910.00 
	            6.31 

	2009
	  2,863,689.00 
	
	      0.03 
	-         5,389.13 
	         0.07 
	  415,641.21 
	          0.15 
	   12,954.00 
	            7.43 

	2010
	  3,104,303.00 
	
	      0.12 
	        91,773.86 
	         0.04 
	  438,492.07 
	          0.14 
	                   -   
	          10.77 

	2011
	  3,294,026.00 
	
	      0.04 
	      121,854.06 
	         0.09 
	  446,891.34 
	          0.15 
	   17,309.40 
	            6.32 

	2012
	  3,444,339.00 
	
	      0.09 
	      195,342.95 
	         0.13 
	  431,749.49 
	          0.20 
	   36,720.00 
	            7.14 

	2013
	  3,646,821.00 
	
	      0.12 
	      298,985.39 
	         0.09 
	    350,407.1 
	          0.17 
	   53,754.00 
	            8.39 

	2014
	  3,842,186.00 
	
	      0.08 
	      397,174.23 
	         0.09 
	  404,882.50 
	          0.17 
	   77,928.00 
	            7.58 

	2015
	  4,061,901.00 
	
	      0.06 
	      354,517.19 
	         0.11 
	  462,579.52 
	          0.16 
	                   -   
	            5.16 

	2016
	  4,300,699.00 
	
	      0.10 
	      222,161.08 
	         0.09 
	  530,753.57 
	          0.17 
	   17,136.00 
	            8.05 

	2017
	  4,509,822.00 
	
	      0.03 
	      322,483.22 
	         0.08 
	  472,979.83 
	          0.14 
	      9,882.78 
	            5.30 


Source: The World Bank, Central Bank of Kenya, Knoema, Website


[bookmark: _Toc51850903]Table 13: Resultant Data After Normalization
	Year
	X1
	E1
	X2
	E2
	X3
	E3
	X4
	E4

	1996
	        920,190.000 
	       0.023 
	       45,027.930 
	     0.230 
	        64,833.700 
	       0.282 
	  10,098.000 
	     10.783 

	1997
	        924,560.000 
	       0.250 
	       47,253.770 
	     0.225 
	        68,011.570 
	       0.283 
	    7,416.320 
	       7.753 

	1998
	        954,980.000 
	       0.292 
	       47,099.060 
	     0.233 
	        72,171.700 
	       0.295 
	    5,446.800 
	       6.167 

	1999
	        976,996.000 
	       0.256 
	       46,531.110 
	     0.133 
	        71,822.200 
	       0.224 
	  14,178.000 
	       9.095 

	2000
	        982,855.000 
	       0.234 
	       49,717.670 
	     0.121 
	        72,255.200 
	       0.223 
	    5,426.900 
	     10.274 

	2001
	     1,020,111.000 
	       0.259 
	     155,368.898 
	     0.127 
	        78,010.300 
	       0.197 
	    2,077.250 
	       6.936 

	2002
	     1,025,583.000 
	       0.255 
	     108,877.191 
	     0.089 
	        79,587.700 
	       0.185 
	       795.110 
	       9.511 

	2003
	     1,055,658.000 
	       0.179 
	     123,986.912 
	     0.037 
	        82,572.667 
	       0.164 
	       304.340 
	     12.842 

	2004
	     1,109,338.000 
	       0.132 
	       94,834.526 
	     0.030 
	      133,052.631 
	       0.125 
	       116.490 
	       9.572 

	2005
	     1,172,784.000 
	       0.157 
	       50,375.730 
	     0.084 
	      190,052.035 
	       0.129 
	         44.590 
	       4.446 

	2006
	     1,249,470.000 
	       0.001 
	       39,483.203 
	     0.068 
	      230,298.966 
	       0.136 
	  57,140.400 
	       6.822 

	2007
	     1,336,849.000 
	       0.129 
	         8,439.960 
	     0.068 
	      261,357.012 
	       0.133 
	    1,530.000 
	       6.541 

	2008
	     1,357,262.000 
	       0.071 
	       49,841.785 
	     0.077 
	      246,332.827 
	       0.140 
	  20,910.000 
	       6.314 

	2009
	     2,863,689.000 
	       0.109 
	                2.999 
	     0.074 
	      415,641.207 
	       0.148 
	  12,954.000 
	       7.429 

	2010
	     3,104,303.000 
	       0.201 
	       97,165.988 
	     0.036 
	      438,492.071 
	       0.144 
	  14,974.180 
	     10.770 

	2011
	     3,294,026.000 
	       0.119 
	     127,246.194 
	     0.087 
	      446,891.344 
	       0.150 
	  17,309.400 
	       6.323 

	2012
	     3,444,339.000 
	       0.176 
	     200,735.081 
	     0.128 
	      431,749.486 
	       0.196 
	  36,720.000 
	       7.143 

	2013
	     3,646,821.000 
	       0.197 
	     304,377.522 
	     0.089 
	      350,407.126 
	       0.173 
	  53,754.000 
	       8.388 

	2014
	     3,842,186.000 
	       0.159 
	     402,566.364 
	     0.089 
	      404,882.497 
	       0.165 
	  77,928.000 
	       7.583 

	2015
	     4,061,901.000 
	       0.136 
	     359,909.320 
	     0.109 
	      462,579.521 
	       0.162 
	  36,542.770 
	       5.160 

	2016
	     4,300,699.000 
	       0.185 
	     227,553.210 
	     0.085 
	      530,753.569 
	       0.166 
	  17,136.000 
	       8.047 

	2017
	     4,509,822.000 
	       0.109 
	     327,875.347 
	     0.084 
	      472,979.826 
	       0.137 
	    9,882.780 
	       5.296 


[bookmark: _Toc38035937]Key:
	X1 = Real GDP
	E1 = Real Interest Rates

	X2 = Public Investments
	E2 = Short-term treasury bills

	X3 = Private Domestic Investments
	E3 = Commercial Lending Interest Rates

	X4 = Public-Private Partnership Investment
	E4 = Country Risk Premium on Lending



Real GDP

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	6.5441542201639873	2.1939204150503953	-1.3117840331844849E-2	-4.5159100565682877	-8.414814356989357	-13.854633006105704	-19.538731454578055	-26.569182841850381	-34.427598161718642	-43.752380025161656	-54.428452111331488	-66.913051418540547	-81.32875232277847	-98.099366839560531	-117.52208117136981	-140.07591828058693	-166.2238370419343	-196.56690542624366	-231.75815792893894	-272.58565073251384	


Public Investments

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	-95.076033140501849	-23.084160750504033	-108.26426379383997	-75.854870672829009	-134.52111614040598	-133.93397232379169	-181.48230392850701	-203.01461246068345	-251.33234418240437	-291.21601306580504	-348.66088919850017	-407.56920709812692	-481.24099903546562	-563.01216402152625	-660.4128776554511	-771.6381857336952	-901.87331431076063	-1052.1063974317938	-1226.9548998284915	-1429.3779826678658	


Private Domestic Investments

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	4.63467416386771	-3.1383874790306936	-5.0610464914867181	-13.200650569754263	-18.200044603330351	-27.228942115349881	-35.43081617412799	-46.547993951526443	-58.340292183463312	-72.794917113272447	-89.034718426296251	-108.24585951006286	-130.28035858961766	-156.01986526709683	-185.7594774345948	-220.34415281814199	-260.40695480514631	-306.92198369955281	-360.85367666289665	-423.43511678597463	


Public-private partnership Investment

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	12.244949247018905	6.6605216365108584	-14.074801728580113	-18.914627697924235	-41.492826899069179	-54.64370378990666	-79.494451058425696	-101.54240603717376	-131.92402319256715	-163.85940740307151	-203.2369455517385	-247.3329657795048	-299.60805262136216	-359.49696021939582	-429.50990726729145	-510.37159686642764	-604.43371987227101	-713.38083984728723	-839.88781474585608	-986.5598986727083	


Real GDP

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	6.5441542201639873	6.7079204150503946	6.6694321596681538	6.766247099431709	6.763146726648638	6.8245574657451238	6.8372856813468461	6.8804247738327478	6.9000264849572179	6.9340906139562746	6.9570871599818878	6.9873797624215168	7.0130397700189029	7.04309501439492	7.0721523992989965	7.1048444169445686	7.1389652222524873	7.1771358381223891	7.2187711975470563	7.2656526111880542	


Public Investments

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	26.923966859498147	14.491839249495982	22.204366206159978	17.24866036117098	20.571073266625909	18.36508946301646	19.913477687163248	18.903800026210785	19.659127293676228	19.209797379001081	19.602607007701774	19.428100527892298	19.660902781387179	19.630795867496523	19.803365733724185	19.86051091277432	20.02577405774127	20.149321786691718	20.339868387703017	20.528436614906106	


Private Domestic Investments

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	4.63467416386771	5.4016125209693069	5.1181455085132832	5.4595624822457376	5.3863076145176469	5.5740131762392791	5.5748911325206043	5.6933558605504189	5.7232977160228087	5.8076241471143115	5.849509103901589	5.9171402127306862	5.9649508339321402	6.0258751092543195	6.0787173920842834	6.1397267029637685	6.1994060964421012	6.2661752653719276	6.3362585129961353	6.414518252752365	


Public-private partnership Investment

2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	12.244949247018905	8.856521636510859	11.354634271419894	10.510807770075775	11.607160181942842	11.425074087863294	12.032296249382647	12.06926123303553	12.456844068080084	12.573719352667858	12.850585457934951	12.996291483870394	13.216138653777698	13.373238749996588	13.566717537329804	13.732898302168543	13.920636688976298	14.101334240195435	14.300204839574508	14.505742327013312	
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 Variance Decomposition of DLOGX1:

 Period S.E. DLOGX1 LOGX2 DLOGX3 DLOGX4

 1  0.170548  100.0000  0.000000  0.000000  0.000000

 2  0.175825  94.41395  0.158858  5.247108  0.180082

 3  0.191190  82.02343  3.470839  4.468636  10.03710

 4  0.204509  72.18446  3.145568  7.820203  16.84977

 5  0.206475  71.19570  3.086184  8.116936  17.60118

 Variance Decomposition of LOGX2:

 Period S.E. DLOGX1 LOGX2 DLOGX3 DLOGX4

 1  2.197788  96.26969  3.730313  0.000000  0.000000

 2  2.250972  92.06887  4.285556  0.601781  3.043794

 3  2.635837  73.31981  10.59456  4.283179  11.80246

 4  3.138402  53.85296  8.065227  20.43305  17.64876

 5  3.207139  53.52685  7.868471  20.57446  18.03022

 Variance Decomposition of DLOGX3:

 Period S.E. DLOGX1 LOGX2 DLOGX3 DLOGX4

 1  0.203629  26.01299  2.380213  71.60680  0.000000

 2  0.211494  24.16379  2.206676  73.53397  0.095563

 3  0.233577  26.00416  5.051522  60.59131  8.353009

 4  0.241890  25.74845  4.710356  57.29210  12.24910

 5  0.244285  25.45440  4.653815  57.73572  12.15606

 Variance Decomposition of DLOGX4:

 Period S.E. DLOGX1 LOGX2 DLOGX3 DLOGX4

 1  1.877035  4.476719  6.565376  0.839695  88.11821

 2  2.222442  3.462297  4.933237  1.267350  90.33712

 3  2.792495  2.193068  4.276340  29.93287  63.59773

 4  2.889553  2.068333  4.936988  29.37349  63.62119

 5  2.951764  3.194667  6.570373  29.10793  61.12703

 Cholesky Ordering: DLOGX1 LOGX2 DLOGX3 DLOGX4
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Response to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E.


