
1 | P a g e  
 

 

 

 

 

 

 

 

 

 

BUDGET DEFICIT’S SIGNIFICANCE TO THE ECONOMY OF GHANA: A 

VECM APPROACH. 

 

 

 

 

Lappeenranta–Lahti University of Technology LUT 

LUT School of Business and Management 

Master’s in strategic finance and Analytics 

2024 

Joshua Elom Mensah Kumah 

First Examiner(s): Associate Professor Jan Stoklasa 

Second Examiner: Tomás Talášek 



2 | P a g e  
 

ABSTRACT 

Lappeenranta–Lahti University of Technology LUT 

LUT Business School 

Business Administration  

 

Kumah Joshua Elom Mensah 

 

BUDGET DEFICIT’S SIGNIFICANCE TO THE ECONOMY OF GHANA: A 

VECM APPROACH. 

 

 

Master’s thesis 

2024 

70 pages, 7 figures, 14 tables and 10 appendices 

Examiner(s): Associate Professor Jan Stoklasa and Tomás Talášek 

Keywords: (Budget deficit, Ghana, Economic growth, VECM) 

  

The vector error-correction model (VECM) has often been used in many studies in time 

series data of economy, business, and finance. VECM can explain the impact between set 

of variables by using the impulse response function (IRF) alongside granger causality 

analysis (Johansen,1995). In addition, to its simplicity, it was used for forecasting the time 

series data. This research sought to find out the long and short run relationships of 

macroeconomic indicators in view of investigating Ghana's economic growth in focusing 

on its budget deficit.  
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The high rate of budget deficit in Ghana as of late has raised concerns about the country's 

economic future, making this study pertinent. The discussion of ways to reduce the budget 

deficit, including fiscal consolidation and austerity measures, is aided by this study. To 

achieve this, various economic variables was ascertained from 1980 to 2019 for 

examination. The study's findings showed that budget deficit and economic growth of 

Ghana are positively related. The relationship has policy implications because it shows that 

rising budget deficits are good for the nation's ability to grow economically. But the 

downside to this is that the country in the short period faces economic crisis and if not 

manged well could inevitably lead to an economic recession which has often been the case 

in Ghana. This has often resulted in higher borrowing, inflation and increased national debt 

(Cohen 2023).  

Additionally, the analysis found that GDP and labour force participation continue to be the 

main drivers of economic growth in Ghana. Thus, to effectively promote economic growth 

in the nation, the Ghana government should collaborate with the private sector, improve 

accountability of state funds, and rigorously engage in social welfare activities. 

Additionally, there should be enforcing of budget tightening policies like cost containment 

and fiscal consolidation without sacrificing its top priorities. 
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LIST OF ABBREVIATION 
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TERMS DISCUSSED 

Budget:  According to Lee & Johnson (1973), a budget is a financial plan 

  for the government that describes how it plans to raise money 

  and spend that money. 

Budget deficit: Budget deficit is the situation in which government spending 

  surpasses revenue received within a given time frame.  

Budget balance: According to Lee & Johnson (1973), budget balance is no 

  difference in government revenue or expenditure. 

Budget surplus: surplus is the situation in which government spending is lower 

  than revenue during a given time. 

Crowding out:  this as decrease in private investment or consumption because   

  of higher interest rates brought on by higher government 

  spending. 

Government expenditure: expenditure includes all  transfers, investments and  

  consumption payments made by the government. 

Economic growth: Mankiw, Romer, & Weil (1992) explained economic growth to

  be the gross amount of goods and services as output for a

  nation over a time frame.  

Unemployment: According to Blanchard & Fischer (1989) unemployment refers 

  to the circumstance in which a person of working age  who is 

  willing to work is unable to find employment. 

Gross fixed capital Hall & Jorgenson (1967) referred this as an increase in 

  disposable physical assets for a given time frame. Nevertheless, 

  neither the acquisition of land nor the depreciation of fixed 

  capital is taken into consideration. 

Interest rate:  Mishkin (2018) explained interest rate as the portion of a loan 

  accrued against a debtor as interest; usually calculated as a 

  percentage of the said amount owed. 
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Fiscal policies: Barro (1997) noted that fiscal policies is a tool that the 

  government uses to monitor and affect a country's economy by 

  adjusting tax  rates and spending amounts.  

Labor force:  Ehrenberg & Smith (2015) explicitly stated that labour force 

  refers to every participant who is qualified to work for a 

  specific company or nation.  

 

VECM:   Engle & Granger (1987) a broad framework that is typically 

  used to specify how stationary variables interact dynamically. 

  The variables' cointegrating associations are also taken into 

  consideration by the VECM. 

Time series data: Brockwell & Davis (2016) time series data is a collection of 

  data points, usually made up of successive measurements taken 

  over a period.  

   

Transfer payments: Stiglitz & Rosengard (2015) explained transfer payments as 

  Government funds that are not given as compensation for 

  labour that is productive but are instead  directly transferred to 

  other organizations or people. 
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INTRODUCTION 

1.1  Background of the study 

Every country operates within a budget with the goal of meeting the economic growth 

needs of its citizens and the world at large. The fundamental nature of an economy is 

derived from the balance between productive resources and the demands for these 

resources. As said by Kim (2015), demands for goods and services are on the increase 

whiles the supply to meet them perpetually falls short. 

This pattern often results in governments of nations embarking on or pursuing economic 

policies and activities geared to have an impact on revenue and expenditure. With this in 

view, many developing countries have a prevalent structure of economic instability. 

According to Yeboah and Nyarkoh (2019), this instability has its root in budget deficit and 

has been a main cancer for developing economies as these economies are the centre of 

macroeconomic adjustment. 

As Breden (2008) puts it in her study, developed countries opt for low inflation in their 

fiscal policies whiles developing countries’ government go in for expansionary fiscal 

policies. Expansionary fiscal policies are geared towards an increase in expenditure which 

should have been met by a corresponding revenue. However, revenues are uncertain which 

is explained by inability of collecting taxes or high government spendings, therefore 

arising in a deficit of budget. 

The government of Ghana describes its policies and budget for the fiscal year in the annual 

budget statement and economic policy which is addressed to the parliament for approval. 

The budget contains government expected income and expenses over a period. The result 

of these two produces three outcomes namely, balanced budget where these two variables 

are equal in amount, surplus budget where the income exceeds the expenses or budget 

deficit where the expenses exceed income incurred for a period. 

Budget deficit has been the fate of Ghana. A higher proportion of revenue is often derived 

externally to accomplish economic projections but to no avail. Some revenue sources 

include taxation, social contributions, and grants. Other factors resulting in a deficit can be 
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stern from global crisis, natural disasters, and war. Literally in Ghana, the main cause of 

budget deficit is unaccountable public spending by the state and high default rate of 

taxpayer’s (Adogla 2023).  

Over the past few decades, Ghana like many developing countries has grappled with 

budget deficits. As a result, the nation has encountered many economic crises, these 

include low investment, high inflation, worsened credit ratings according to S&P rating 

2023, rising of debt and borrowing, high interest rates and even been on the various 

worldwide support initiatives like the Highly Poor Countries (HIPC) as said by the 

International Monetary Fund (IMF 2002).  

1.1.1  Growth rate trends 

Ghana is the first sub-Saharan country to gain political freedom on the 6th of March 1957. 

After independence the economy was very prosperous as Ghana led the production of 

cocoa worldwide (Bulir 2002) hence the economy moved from primarily agriculture to a 

mixed agriculture industry. In mid-1960, the price of cocoa drastically dropped which led 

to the instability of the economy at that time, and as a result, political instability aroused 

leading the country to debt.  

Between 1970 to 1990, the cedi was first devalued in the 1971 which help stabled the 

economy but by the early 1980s, the economy had a negative Gross domestic Product 

(GDP) growth of 3.2%. tax revenue reduced from 17 percent of GDP in 1973 to 5 percent 

in 1983 this was due Political instability. Furthermore, inadequate export incentives, 

restrictive import controls made foreign investment into the country less attractive. 

From 1991 to 1993 was the progression of Ghana. The country saw adequate reforms in 

economic policies and political policies. Introduction of the private sector to give 

competition to the government pricing, monetary and exchange rate policies, were there 

was the introduction of the floating exchange rate system instead of the weekly exchange 

rate auctions. Democracy was well acknowledged and practiced during this era. In 

summary there was hope for sustained growth. 

On a lighter note, there were shocks in the economy, but Ghana had its best GDP growth 

rate of 4.7% in 1998. Current account deficit declined sharply from 14.4% in 1997 to 4.7% 
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in 1998. This brought about Ghana Vision 2020 by the National Development Planning 

Commission (NDPC) supported by the IMF as Ghana blueprint for sustainable growth in 

1998. 

In the early 2000s, the United Nations (UN) initiated the achievement of Millennium 

Development Goals (MDGs) which aimed at seeing countries meet development deadlines. 

The first MDG goal was to halving extreme poverty, this was achieved by Ghana in 2006. 

In 2010, Ghana changed the way it calculated its GDP, the rebase saw GDP shifted more 

than 60%.  Ghana became the fastest growing nation in the world in 2011 with a GDP 

growth rate of 11.2%. 

 

 

Figure 1 GDP growth rate trend in Ghana over the years. 

The GDP growth had its lowest rate of – 10% in the year 1983 a seen in the graph above. 

This was due to an extensive famine that hit the land originating from three previous years, 

according to United States Agency for International Development (USAID (194)), 35% of 

total food production were destroyed because of a severe wind. The IMF policy of 

Economic recovery program (ERP) was adopted for the span from 1983 – 1991. This 

policy implemented saw an increase in the growth into a positive rate.  

In 2010, there was a rebase of the GDP, this saw a better rate as Ghana enjoyed its highest 

rate of approximately 12%. But the economy declined in 2015 -2016 due to a banking 
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sector reforms that saw the collapse of indigenous banks. This led to a loan from the IMF 

for subsequent periods. Changes was seen as GDP growth hit 5% in 2017.  

Table 1 Growth rates of economic indicators in Ghana 

 

Source: author’s own computation using data from Bank of Ghana (BOG) & World Bank 

 

The above Table is the current 7 years of our data with respect to GDP growth rate in 

Ghana. The various economic indicators have clearly been unstable for the years under 

review in Ghana because of macroeconomic variables. The growth rate has been volatile 

and hardly predictable.  

In 2013 to 2015, GDP fell from 4.7% to -0.2% which is way below the potential of Ghana. 

This decline according to IMF report in 2019, is because of inflation rate on the rise, 

current account balance and budget deficit having an increasing negative balance for the 

period and depreciating of currency. 

Inflation rate for 2015 was 17.1% (World Bank), the highest after the 2009 financial 

holocaust. The current account balance for that year recorded a negative balance of $ 

973.02 million (Bank of Ghana (BOG) data) with a budget deficit of negative $1,981 

million for the period. This facilitated the country going for a loan of $ 918 million from 

IMF.     

 
2013 2014 2015 2016 2017 2018 2019 

CPI Inflation 11.66 15.48 17.14 17.45 12.37 7.81 7.14 

Budget deficit 

as % of GDP 

9.12 7.81 4.01 6.75 3.97 6.79 7.52 

Current 

Account as % 

GDP 

-9.07 -6.74 -5.71 -5.04 -3.31 -3.03 -2.72 

GDP per 

capital growth 

rate % 

4.71 0.40 -0.26 0.98 5.73 3.96 4.30 
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The effect of the loan received over a three-program distribution initiated by the IMF saw 

an increase in growth rate in 2016 of 0.98%, 5.73% in 2017 and 4.30% in 2019. In 2017, 

inflation saw a decrease of 5% from 17.4% in 2016 to 12.3%. Additionally, till 2019, 

Ghana inflation rate saw a huge decrease of over 10% from 2015 to 2019. 

The Ghanaian cedi was depreciating against the dollar but what brought about the growth 

was that current account balance reduced drastically to negative $366.64 million. The IMF 

plan saw a three major policy been implemented. There was an embargo on government 

hiring and wage increase coupled with elimination of subsidies for utilities and petroleum 

products. Also, there was taxation on luxury goods. As a result, there was a drastic raise in 

revenue which helped meet expansionary measures of the government. Inflation targeting 

was now adopted by the central government and the banking sector was cleaned up as most 

local banks were significantly under capitalization. 

Currently, Ghana is suffering from the spillover effects of the Russia’s invasion of 

Ukraine, global financial challenges and macroeconomic instability, real GDP growth 

reduced to 3.3% in 2022 from 5.4% in 2021. There surge in prices has seen inflation rise to 

31.5% in 2022, the highest ever faced in the country over the last 3 decades. This inflation 

can be attributed to currency depreciation, where the dollar is 1:11 Ghanaian cedis, and 

increase in energy prices as well. The country in 2022 recorded a fiscal deficit of 9.3%, 

thus a 1% increase from the previous year due to higher government expenditure. Public 

debt hit 93.5% in 2022, unemployment is estimated at 7.3% and the current account 

balance is 2.8% as it stands now. 

 

1.2  Problem Statement 

Budget deficit has literally been the outcome of the economy of Ghana, and this poses a lot 

of internal and external difficulties for the economy. As Wagener and Gupta 2005 

explained, if government spending is too high and is geared towards productive purposes 

and not for political reasons then budget deficit could give an output of economic growth, 

but this is often not the case in a developing country like Ghana.  From the growth trend 

discussed through history, The economy does not suffer a deficit but a higher one. 
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This has really seen the country in huge debt and in 2023, the country borrowed $3 billion 

from the IMF to help restructure debt agreements. An increasing deficit gives a notation 

that the state will keep on been in debt and hence the borrowing will be rampant. As of 

April 2023, according to the Bank of Ghana, Ghana debt now totals $49.7 billion. One 

must note that the accumulation of public debt levels has repercussions, the major one been 

the increase of the current account balance. As the current account turns negative, it also 

leads to the depreciation of the currency which affects the economy by resulting in a high 

inflation rate and thus an increase in the interest rate. Therefore, the cost of borrowing goes 

up. To solve this dilemma, the government then must have a budget deficit once again.  

Despite the high expenditure budget balance accrued yearly, the Ghanaian economy 

struggles to mitigate pressing social issues which includes an uproar rise in unemployment 

and unstable price levels. The disparity between the two variables discussed in this study is 

now adhered and discussed hence the reason for an academic review and analyse. Adding a 

voice on the relationship between budget deficit and economic growth and hence 

recommending a possible way in which budget deficit could be used to the advantage of 

the economy for policy makers is a major boost for the study. According to Yeboah 

(2016), there are other factors such political corruption, lack of skilled labour that results in 

negatively affecting economic growth in Ghana. 

1.3  Objective of the study 

The study aims to access the trends between deficit and economic growth indicators in 

Ghana. This is possible by gaining data from economic databases and using economic 

indicator to access the individual performance of the various economic variables, 

comparing with different countries, and forecasting the trend. The trends therefore could be 

possible with the use of visualization tools such as excel to generate economic charts. Most 

significantly, an economic model will be built using the EViews to simplify 

representations of economic phenomena, it will test hypotheses and simulate scenarios. 

Economic theories will be used in establishing the various trends established. 

The second objective is to analyse both short run and long run association between budget 

deficit and its determinants. The long run could be ascertained by using either the VECM 
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or the ARDL model. The ARDL could be used when the time series variables are not 

cointegrated, and its particularly useful for modelling non-stationary data. the VECM 

could be deployed if the time series variables are cointegrated. 

By using the IRF, the study aims to ascertain economic growth reactions to shocks in 

budget deficit over a ten-year period. The IMF depicts the changes of interest within a 

specified time frame after a shock. The granger causality test will be deployed to know the 

association between budget deficit and economic growth, it aims to determine whether one 

time series is useful in forecasting another. The other variables will also be tested as 

against each other. 

With the ascertained information after the various tests are done, the study aims to stipulate 

and develop policies in line with the findings to make Ghana’s economy achieve adequate 

progress. 

1.4  Research questions. 

1. What are the determining factors of budget deficit in Ghana? The factors 

responsible for budget deficit in Ghana will be explained using the various 

economic theories and a theoretical representation of the overview of what 

inculcates the budgeting process in Ghana. The economic theories will be seen in 

Chapter 3 in the literature review, the most common and accepted economic 

theories will be explicitly explained and at the end of the results in Chapter 5, the 

theory that fits Ghana’s budget deficit will be stated in relation to the findings 

ascertained. In addition, the economic overview of Ghana’s budget will be given in 

chapter 2, there the study aims to diagrammatically depict the various key 

components or economic variables that contribute the most to the budgetary 

process in Ghana. 

 

2. What is the relationship between budget deficit and economic growth in Ghana? To 

answer this, the study aims to explains what economic growth is and what are the 

other variables that culminates in economic growth. The study will deploy GDP, 

inflation rate, trade, gross capital formation, unemployment, and current account as 
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other economic growth variables. In chapter 4, these variables are explained and the 

reasons they were selected will be thoroughly discussed. 

In determining the relationship, the stationarity of the data will be considered, this 

will give a reason for the usage of ARDL or VECM model. In respective of the 

selected model, the study aims to know the long and short run relationship between 

all the selected variables. The conclusion will be used to know how each variable 

could response to the Ghanaian economy currently and the foreseeable future. 

3. What is the direction of causality between budget deficit and economic growth? 

The granger causality test will be a key testing tool to tell the direction between 

budget deficit and economic growth. As stated in the objective, it will be helpful for 

forecasting purposes. Chapter 4 will show the mathematical equation and Chapter 5 

will give the results. 

4. What measures can ensure a sustained budget? The measures to sustain a budget 

will be birthed out from the results of the model. Even though there are various 

knowledge on how countries should run their finances, these knowledge needs 

proper application in terms of the level of country development, use of estimation 

methods and tools, the contingency and countries reserve and most importantly the 

monitoring and control of the budget. These will be considered and vivid polices 

will be proposed which could yield the best for Ghana. 

 

1.5  Significance of the study 

This study is to investigate the relationship of budget deficit and economic growth in 

Ghana for the last 4 decade starting from 1980 to 2019.  For focusing on economic growth 

on a country – specific level, the study doesn’t alone add value to the literature curriculum, 

but also aims at influencing fiscal and monetary policies in Ghana. As the country forge for 

expansionary policies, this study will throw more light on how various macroeconomic 

indicators behave and how they could be used to bring about growth. 
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There have several researchers in relationship to this study, Nkalu and Agu (2023) looked 

at the effects of budget deficit on selected macro variables in Ghana and Nigeria by using 

the Seemingly Unrelated Regression (SUR) model and Two-Stage Least Squares (2SLS), 

he concluded that budget deficit has no implication on economic growth.  

Furthermore, Ghana as a growing economy has had limited in-depth analysis on this topic, 

as most studies have focused on poverty reduction in general, this study seeks to add to the 

few research in the archives concerning the debate of budget deficit and economic growth. 

Again, as concluded by de Castro and Garrote (2012), fiscal policy studies and reviews 

have been adequately studied in the U.S. economy and other developed European countries 

leaving a gap in African especially sub-Saharan countries. 

Hopefully the outcome of the study will be an eye opening to various researchers who will 

further build on this study. 
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2  ECONOMIC OVERVIEW 

This chapter seeks to address the economic review of Ghana and other neighbouring 

countries. 

2.1  Government expenditure and government revenue collection in Ghana 

The government of Ghana mains source of revenue to finance it budget is taxation. The 

system of taxation is facilitated by the Ghana Revenue Authority (GRA), who aim is to 

derive income to facilitate spending. They were set up in 2009. This was the combination 

of four major revenue collection agencies namely “Customer Electronic Payment Systems 

(CEPS), Internal Revenue Service (IRS), Value Added Tax (VAT) Service and Revenue 

Agencies Governing Board (RAGB) Secretariat” this is in According to the Ghana 

Revenue Authority Act, 2009 (Act 791) backed by the 1992 Constitution of Ghana. 

Additionally, in Ghana, domestic debt instruments such as Treasury bills, treasury bonds 

and loans locally are also a means of deriving revenue. This is achieved mainly via the 

banking sector, here the government through the Central Bank issues debt instruments. 

Commercial banks, development banks, merchant banks and rural banks trade these debt 

instruments among themselves, corporations, and individuals. This means of revenue is a 

benefit to the economy as this debt serving promotes growth. (Abbas and Christensen, 

2007). 

The government also gains revenue by borrowing externally through international capital 

market, bilateral relations, and multilateral institutions. In April 2023, according to the 

fisher rating, Ghana has been downgraded from CCC to RD rating making it the economy 

not a good investment ground for foreigners due to defaulting of one or more of its 

commitments. The rating gives an overview that there is excessive borrowing. With this 

rating standing, foreign investment is limited and hence devaluation of currency and 

growth falls hence a major financing of the economy. 
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2.2  Income and Expenditure Estimate of Ghana 

 

Figure 2 Income estimates (Ghana Revenue Account). 

The figure 2 above depicts how revenue in 2021 came about. Grants received from 

international bodies were the highest inflow for the period of about 70 million cedis. 

Domestic revenue and taxation also contributed a combined estimate of 120 million cedis. 

Other tax incomes also contributed to their quota. 

Ghana additionally finances of its economy by money printing. This aims at increasing the 

supply of money in circulation in the economy. Financing on the basis led to a significant 

effect on the prices of goods and services. This fiscal policy generates economic shocks 

such as budget deficit (Wet and Solomon, 2004). 

The expenditure side to this is how the government dispenses its revenues. The 

government has various arms or ministry through which it meets economic growth these 

are the total expenditure and net lending in figure 3 below, basically these ministries are 

the driving force to the spending of the income. Additionally, the government makes 

payment on interest of loan accrued from various institutions both locally and foreign. 
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Figure 3 Expenditure estimates (Ghana Revenue Account) 

The total expenditure refers to the usage of money by the various ministries, agriculture, 

defence, presidency. This contributed to more than half of the other expenditure combined, 

with a value of over 110 million Ghana cedis. Payment to civic service workers was just 

above 35 million cedis and interest payment on loans was valued at over 35 million cedis 

also. Amazingly, the amount of money spent on goods and services was just over 10 

million cedis as seen in figure 3 above. 
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2.3  Ghana’s fiscal Operation 

 

Figure 4 Ghana’s fiscal Operation. (Source: Central Bank of Ghana.) 

It can be clearly seen in figure 4 above that the expenditure exceeds revenue for all the 

periods. The revenue of the government averaged 17.81 per cent for the period. While 

expenditure has seen an average increase of 24.59 percent. 

Various target schemes have been engaged such as widening the tax base, reduction, and 

complete removal of subsidies on fuel over the years and improving tax collection systems. 

But with these measures, deficits continue to be on the increase. 

Figure 5 below shows the movement of budget deficit. This depicts the movement of 

budget deficit in relation to GDP. 
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2.4  Ghana’s Budget deficit 

 

Figure 5 Budget Deficit trend over the years. (Source: World bank database) 

Figure 5 shows the trend of the budget deficit from the fiscal years 1980 to 2014. In terms 

of GDP ratio, the deficit reduced from to 4% for the first 5 years, that is Ghana was 

relatively spending as they were ending. A shift in policies saw It rise by 5% for the next 

decade and eventually fell in 2002 to 3% of the GDP. But for the decade ahead, the deficit 

as a ratio of GDP saw a sharp increase to 9% in 2013 and then declined to approximately 

7.5% in 2019. 
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2.5  GDP comparison of countries 

 

Figure 6 GDP growth rate Comparison with other countries. 

The figure 6 reflects four countries in addition to Ghana, these countries are Nigeria, Togo, 

Burkina Faso, and Cote d’ Ivory. In 2015, Ghana was the only country that had a negative 

rate, Cote d’ Ivory economy was well advanced as they had over 4% GDP growth rate 

relatively been the well performing country. Togo and Burkina Faso had their GDP as 

approximately 3% and 1.5% respectively. The same trend was seemed in the following 

year 2016, this time Ghana had a positive GDP rate. 

2017, Ghana had a GDP growth rate of 5.9%, which was the highest among the countries, 

this was geared because of the coming of a new government. Cote d’ Ivory, Burkina Faso 

and Togo followed suit with 4.2%, 3.1% and 1.9% respectively with that same period in 

question. Nigeria had a negative growth rate over the period of comparison. 

2.6  Conclusion 

This section gave an overview of trends among key economic indicators in Ghana and 

some countries. It can be said that Ghana is still a growing economy.  
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3  ACADEMIC OVERVIEW AND DEVELOPMENTS 

3.1  Introduction  

In this phase, two sections are discussed. The first part are the theories behind deficit and 

economic growth and the second looks at empirical studies of various researchers on the 

subject matter over the years. 

3.2  Theoretical review 

The policies derived in association with economic growth have been based on three major 

schools of thought. These schools of thought are the Keynesian theorem, neoclassical 

hypothesis, and the Ricardian theory. These policies have different opinions and hence aim 

in assisting government in curbing budget deficit. These have risen various debates as 

some argue against budget deficit increasement as its reduction creates a sustained growth 

in the economy while other projects that a negative budget facilities growth in the long as 

more spending is made. This section examines the theoretical assumptions of economic 

growth and budget deficit. The section further takes a journey into determinants of 

economic growth. 

All economists and finance scholars share in these three economic theories. The Ricardian 

equivalence asserts to the neutrality of budget deficit in relation to economic growth. The 

Keynesian economists argue that a budget deficit is in the interest of economic growth 

hence higher deficits are essential for growth while the Neoclassical disagree on this note. 

The above summary is discussed in detail, their advantages, arguments, assumptions, and 

shortfall are analysed.  

3.2.1  Keynes School of Thought. 

This theory backs dates in the early 1930’s were the economics of the United States and 

Europe were in turmoil. Keynes sparked the movement of the Keynes theory especially in 
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the early 1950’s to 1960, it was the most discussed theory among European nations (Maes 

2008). According to the book, the fiscal policy to deploy in times of economic uncertain 

was the expansionary fiscal policy which was the stronghold of the Keynes. This theory 

believes that a low employment rate spikes up an average consumption of goods by 

consumer on the basis of a reduced income level and hence this leads to low usage of 

resources and its effect is a reduced investment commemorating in low economic growth. 

Therefore, the theory demands that government should increase it spending to aggregate 

demand and employment to make proper usage of resources to bring about increase output. 

The Keynes theory basically hinges on two main school of thoughts, that is government 

should decrease the level of taxation with the goal of increasing the purchasing power of 

economic agents and they should increase the expenditure and run a budget deficit during 

recession periods. The economic agents in this theory are the households, business, and 

government. The Keynesian theory according to Binh and Hai (2013) suggests that these 

economic agents are the key drivers to boost spending in an economy. A cyclical trend of 

government spending providing more income to the agents of the economy will lead to 

greater growth in output which in the long run will bring economic growth. 

The economic model is based on four major economic indicators which are (Y) which 

implies the total output of the economy, (G) total government spending, (NX) net export 

(C) total consumption of economic agents and (I) total investment. Hicks (1937) developed 

the IS-LM model with the equation below: 

 𝑌 =  𝐶 +  𝐼 +  𝐺 +  (𝑁𝑋) 

A vivid understanding of this model suggests that the government has a major role in the 

generating of output in an economy. If their spending is low, firms turn to produce less and 

hence lay off workers and indirectly demand of goods and services reduces. But when the 

cycle is the other way round, growth is inevitable. They don’t debunk budget deficit but 

maintain a strong stand that government spending will increase growth (Binh and Hai 

2013). 

With its impressive outlook, like any other theory, it has its pitfalls. Inflation and increased 

government debt are always on the rise, and these may be a burden to future generations. 

Due to the notion of its spending demands, the government desires to borrow more hence 

budget deficit occurs and as more money is in circulation, inflation is bound to appear. 
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Again, there can be various initiatives brought up by different government regimes. Mostly 

in Africa this is a major issue as the current government regime turns to dismiss and does 

not continue the previous government initiatives, especially if it is an opposition party. 

This results in numerous uncompleted projects which indirectly don’t bring about the 

desired economic growth. 

3.2.2  Neoclassical Theory 

This school of thought provides an opposing view as compared to the Keynesian theory. 

They largely advocate that budget spending facilitated by government has a negative 

relationship with economic growth. The Neoclassical hypothesis advocates more for the 

private sector involvement in economic development. 

The private sector suffers more when the government spends, especially because of 

borrowing. This brings about an increase in interest rate on the economy which has a direct 

effect on the private sector in terms of private sector spending, borrowing and investment. 

This then offsets the positive effects of government spending suggested by the Keynesians 

theory. 

Furthermore, the Keynesian theorem was debunked by the Neoclassical economist due to 

its long-term effects. This argument is centred on taxation, as in the short term when the 

Keynesian theory is applied, there is a reduction of taxes which is aimed to facilitate 

spending, but this brings a burden on future generations in the long run as they must offset 

these taxes.  

Therefore, the Neoclassical economist advocates for a reduction in budget deficit which 

leads to private sector accumulation of resources. It proposes that with price sector, 

misallocation of resources is low as compared to the government spending and with stable 

interest rates, the various economic agents turn to have enough to investment to facilitate 

economic growth. 

Bernheim (1989), Hubbard and Judd (1986) studied on the complex neoclassical model, 

where they studied on the recurring implications of temporary budget deficits that inmates 

from this theory. They concluded that budget deficit increases interest rate and hence 

increase savings but brings about reduction in investments. The study concluded with a 
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stand that investment yields more economic growth than savings by individuals, therefore 

budget deficit still has a negative effect on economic growth even in the short run. 

A short fall of the Neoclassical theory according to Binh and Hai (2013) is that it focusses 

solely on the long run leaving behind the short run needs and demands of the economy.  

Therefore, not making this theory a balanced theory. This then leads us to the third major 

theory in the relationship between budget deficit and economic growth. 

3.2.3   Ricardian school of thought 

Ricardian equivalence approach has a concept the literally challenges the Neoclassical and 

Keynesian theory. These economists assert that all economic agents, especially individuals, 

are rational. That is their decision making is based on patterns and predictions that are 

forward looking in nature. That is individuals take economic decisions based on 

government policies and past trends. 

Indeed, budget deficit financed by borrowing by the government is facilitated by a tax 

policy of tax reduction. The Ricardian equivalence advocates that individuals anticipate a 

future tax burden to offset the debt incurred in the short run. Therefore rationally, the 

additional income gained from the government spending is saved with the aim of offsetting 

the debt payment in the future. This is also true for the private sector as they anticipate 

future taxes, there is a reduction in private sector consumption. 

Barro (1989) examined the Ricardian assumption to the budget deficit in the economy of 

the United States. The primary focus was on examining how detrimental the deficits the 

US was experiencing at the time. These negative effects included, but were not limited to, 

high real interest rates, a decline in the savings rate, sluggish economic growth, and 

massive current account deficits for the country and its trading partners. The author argued 

that empirical findings about interest rates, savings and consumption patterns, and current 

account equilibrium tend to favour the Ricardian perspective. The research found that the 

Ricardian equivalency theorem will hold true throughout and made the prediction that it 

will become the norm. 

According to Bernheim (1989b), the Ricardian theory assumes that people are unself, 

capital markets are perfect, consumers are rational in their choices and political governance 
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follows the same trends. However, the criticism of the theory is that the life span of people 

is not forever hence most individuals don’t care about the future taxes to be paid. As a 

result, once wealth is increased when taxes are low, consumption follows suit and hence 

there is no need for savings to offset future burden taxes. Perfect markets do not exist in 

the real world, this is because individuals’ decisions are not always rational. Lastly, 

government spending is not for economic growth only, but political reasons can limit the 

impact of the spending on the economy. 

3.3  Empirical Review 

Deliberations on the relationship between budget deficits and economic growth in both 

underdeveloped and industrialized economies are on the rise and economists are still at 

odds. The conclusion of whether there is a positive or negative relationship between the 

budget deficit and economic growth, or whether the budget deficit stimulates economic 

performance, is superseded by the inconsistent result of the empirical analysis. The various 

reviews are seen below: 

Ganchev (2010) research on the economy of Bulgaria deployed two econometric methods 

in accessing a twin deficit hypothesis. By using both VAR and VECM, he focused on 

fiscal deficits and the current account balances as variables for economic growth. Monthly 

data from 2000 – 2010 were estimated using time series analysis. The VECM proved that 

current account balances which is in the red in the economy is because of budget deficit. 

The VAR results showed evidence of possibility of a twin deficit effect in the long run of 

the economy but not in the short run as was that of Nazier and Essam (2012). The paper 

concluded by recommending that monetary policies should be used in running the 

economy of the Bulgaria state as it facilitates economic growth. Granchev was in support 

of the Keynesian theory as tool for growth hence confirming the study by Nayab (2015) on 

a VAR method for Pakistan from 1976 to 2007 on the role of budget deficit in economic 

development.  

Arif and Arif (2003) studied the empirical analyses of institutional approach to budget 

deficit. Their data span was for 66 countries from 1996 – 2000. The study applied a panel 

method for the data and took into consideration two approaches. Thus, firstly they 
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employed fixed and random models to estimate the impact of institutional approach to 

budget deficit and secondly to estimate the long and short run, a pooled mean group and 

mean group were deployed accordingly. Their estimates revealed that GDP is positively 

related to budget deficit in the long run, and additionally inflation and trade openness have 

a positive correlation with budget deficit. This was also in line with Rahman, Nur, and 

Hayali's (2012) on Malaysia economic output with respect to budget deficit using ARDL. 

The study promotes government spending on productive projects to boost the economy in 

the event of a shock to hasten the economy's transition to equilibrium. 

Perotti (2002) paper examined five OECD countries using a Vector Autoregression method 

in estimating the effects of fiscal policies on prices, GDP, and interest rates. He found out 

that, the recurring effect of government spending has a high consequence on interest rate. 

Again, the study found that GDP alongside other economic variables has largely reduced 

for the past two decays because of fiscal policies. And lastly after government spending 

take effect, there is a positive impact on the prices of goods, as they turn to be cheaper 

hence supporting the Keynesians economic policy on government expenditures been 

effective. 

Charles and Lee (1995) researched on a cross country study on the effects of 

macroeconomic variables on economic growth from 1960-1987. They found no evidence 

of growth per capital output for countries that had high budget deficit and inflation. On a 

narrower study, Eminer (2015) in using ADL technique focusing on North Cyprus budget 

deficit and economic expansion also came to a similar opinion. He also utilized variables 

like GDP growth, budget deficit, productive and non-productive spending using data from 

1983 to 2010. it was concluded that the budget deficit is a necessary component of 

economic expansion.  

From 1980 – 2011, Awe and Funlayo deployed a time series data focusing on the short and 

long run consequences on budget deficit on economic growth in Nigeria the sample data 

collected were estimated using regression analysis. In the long run, the error correction 

model output revealed that gross capital formation has a positive relation with GDP whiles 

budget deficit dint. The economic variables used included, interest rate, gross savings, 

gross capital formation, budget deficit and GDP.   
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Huyuh (2007) examined patterns in economic growing Asian states, it focused on Vietnam. 

The timeframe was 1990 to 2006. It was discovered that, the budget deficit had a bad 

impact on GDP growth. The elimination of the private sector also becomes apparent as the 

burden of the budget deficit rises. 

Wu, et al. (2011) deployed quarterly data from 1970 to 2009 to ascertain whether debt, 

budget deficit, and economic growth have a long-term relationship in the Malasyia 

economy during their study. In addition, the study elaborated and established the 

benchmarks for debt and budget deficit. The results show that there is a negative 

correlation between debt and economic growth as well as between the budget deficit and 

economic growth, using the OLS and threshold estimation method by Khan and Senhdji 

(2001).  

Amanja and Morrissey (2005) conducted a study which dived into the relationship between 

fiscal policy and economic growth in Kenya. Time series data was conducted covering the 

years 1964 to 2002. The ARDL model was deployed. To assess the consequences of fiscal 

policy, they divided government spending into productive and unproductive categories and 

revenues into non-distortionary and distortionary categories. The study's main conclusions 

show that fiscal policy affects economic growth in that government spending, particularly 

on the development of human capital, private investment, and productive consumption 

expenditures all have a significant impact on the real growth in per capita income in 

Kenya. 

Alphonso et al 2018, engaged in the study of three economic indicators focusing on fiscal 

and economic development using a threshold of VAR analysis. Countries used in the paper 

included Italy, German, US, and UK. A quarterly data was collected form the period 1980 

to 2014 quarterly. A nonlinear impulse response was also employed to ascertain changes 

and responds to shocks of the variables. It was concluded that economic output had a 

positive response to debt ratio which is geared from borrowing and hence an increase in 

budget deficit. Additionally, the estimates of the impulse response showed that multiplier 

effect on output was small.   

Molefe (2016) analysed a time series data from 1985 to 2015 for South Africa. He 

deployed the VAR econometric method by using variables such as real interest rates, real 

GDP, labour, and budget deficit in studying budget deficit effect on economic growth. The 
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granger casualty proved that real GDP has a causality on budget deficit. Additionally, 

labour had a positive relationship on economic growth whiles budget deficit did not. The 

study was in favour of the neoclassical theory that budget deficit is detrimental to growth. 

This assertion is also affirmed by Fatima, Ahmed and Rehman (2012) and Mohanty (2011) 

for Pakistan and India on the same topic for countries.  

Using quarterly time series data from 2000 to 2012, Akosah (2013) used the OLS model, 

Vector Correction Model, and threshold estimation model by Khan et al. (2001) to 

determine the threshold effects of budget deficit on economic growth of Ghana. The 

findings revealed a long-term inverse relationship between debt and growth as well as 

between budget deficits and growth. This implies that high budget deficit levels slow down 

economic expansion. According to the study, the government should keep the deficit below 

4.0 percent of GDP, beyond which it will negatively impact Ghana's economy. 

3.4  Conclusion 

From my perspective, a lot of study in European countries and other western countries has 

been undertaken. Even though most of these western countries are developing in nature, 

there is a common trend that budget deficit negatively affects economic growth. A handful 

of researchers believe otherwise. Therefore, going deeper in the study for the country 

Ghana, we endeavour to know what the relationship between budget deficit and economic 

growth for Ghana. 
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4  OVERVIEW OF METHODS 

This Section stipulates the theoretical and empirical framework to be engaged in the 

research with the aim to analyse the effect of budget deficit in Ghana. 

4.1  Introduction 

In economics, it has become customary to use econometric tools to support or refute 

specific economic theories and hypotheses. Asteriou and Hall (2011) state that creating a 

model that can be empirically verified is the first step in applying econometrics. To 

investigate the short- and long-term impacts of budget deficits on economic growth in 

Ghana, this study will create a regression model. The study uses the Vector Error 

Cointegration Model (VECM) to examine the relationship between the budget deficit and 

economic growth in both the short and long terms. 

Other methods, like the Ordinary Least Square (OLS) technique, could also be applied, but 

it isn’t exactly suitable for this type of research because macroeconomic data relate to time 

series that are either deterministic or stochastic, which causes errors to gradually correlate 

and produce skewed estimates of coefficients and standard errors (Molefe and Choga, 

2017). Consequently, the OLS estimators are subjective and inconsistent due to the 

dynamic structure of time series models (Engle and Granger, 1987). In contrast to the 

VECM, the OLS approach isn’t as effective in addressing the endogeneity issue. 

4.2  Data 

Annual time series data from the World Bank, Ghanan Reserve Bank, and OECD that span 

the years 1985 to 2015 are used in this study. The main reason 1985 was chosen was that it 

was at that time that Ghana, working with other SADC nations, began implementing fiscal 

restraint using debt-to-GDP targeting. The variables deployed in the study include the 

labour force, real interest rate, gross fixed capital formation, budget deficit, unemployment, 

and gross domestic product, as the dependent variable. Every variable is stated as a 
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percentage; the natural logarithm is not used because doing so would result in estimates 

that are skewed. 

 

 

Table 2 Data types and sources 

Variables Description Source 

GDP Gross domestic product (annual %) World Bank 

BD Budget deficit (% of GDP) Central Bank of Ghana 

INF Inflation World Bank 

TF Trade Freedom World Bank 

GFCF Gross Fixed Capital formation World Bank 

UN Unemployment (% of labour force) World Bank 

CA Current Account World Bank 

 

4.3  Justification of variables 

The economic variables selected for this study to ascertain the consequential effect of 

budget deficit on economic growth, especially within the context of Ghana, is crucial for 

developing a robust analysis. The variables chosen includes —GDP, budget deficit, current 

account, trade, gross capital formation, inflation, and unemployment— these are 

fundamental in understanding the dynamics of an economy. Here are reasons why each of 

these variables is important for the study. 

Gross domestic products (GDP): GDP represents the total market value of all final goods 

and services produced within a country in each period and is a primary indicator of 

economic health. Analysing GDP allows for assessing the overall economic growth and the 

impact of budget deficits on this growth. Additionally, it serves as a basis for comparing 

the economic performance of different countries or regions and over time, making it 

essential for contextual analysis. 
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Budget deficit (BD): The budget deficit, the difference between government expenditures 

and revenue, directly reflects the government's fiscal policy's effectiveness. Understanding 

its size and causes is crucial for evaluating fiscal health and designing policy interventions. 

Budget deficits can influence interest rates, investment levels, and overall economic 

growth, making them a critical variable in your analysis. 

Current account (CA): The current account reflects a country’s transactions with the rest of 

the world, including trade, net income, and direct payments. It is vital for assessing the 

country's foreign position and its sustainability. A deficit or surplus in the current account 

can signal underlying economic issues or strengths, influencing policy decisions. 

Trade (TD): Trade levels indicate a country’s openness to the global economy and its 

economic performance. Analysing trade can help understand how external demand and 

supply shocks affect the economy. Trade balances impact the current account and GDP, 

linking to broader economic outcomes like economic growth and employment. 

Gross capital formation (GFCF): Gross capital formation reflects the number of resources 

invested in either new or replacement physical assets. It is a key factor in driving economic 

growth and productivity improvements. High levels of investment can indicate positive 

future economic growth prospects, making it a crucial variable for analysis. 

Inflation (INF): Inflation affects consumers’ purchasing power and can influence the 

central bank's monetary policy decisions. Understanding inflation is key to analysing 

economic stability and growth. It helps assess the effectiveness of monetary policy in 

managing economic fluctuations and sustaining growth. 

Unemployment (UN): Unemployment rates provide insights into the economic well-being 

of the population and the economy's ability to create jobs. High unemployment can signal 

economic downturns, while low unemployment indicates economic expansion, making it 

essential for assessing economic health. 

Molefe (2016) on analysing the consequential effect of budget deficit on economic growth 

used percentages of the GDP in his studies, additionally, the use of percentages of the data 

is because the data collected reflects the direct portion of GDP that is been ascertained 

during the period. the period between 1980 to 2019 is used because this period includes 

both various political situations like the country having a coup d’etat in 1990 after 
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transitional changes in government and later after the 2000, the country came back to its 

democratic stance. again, these years are used due to economic changes globally over the 

period, an excessive farming occurring in Ghana in 1983, Ghana joining HIPC in 2000, 

Ghana currency devaluation in 2007 and the financial crisis in 2008 and in early 2015, the 

government going for financial aid at the IMF. 

4.4  Methodology 

The research goal is to examine the significance of budget deficit and hence the data 

selected will be deployed by using an econometric analysis methodology. It becomes 

difficult to select the right methodology because most of them have advantages and 

disadvantages of their own. For a study of this kind, the VECM estimation technique 

stands out among the others. Molefe (2016) accordingly said time series properties, can 

change drastically and call for a vivid method that account for the evident shocks, such as 

movement of data, various corresponding effects of values, and the stochastic performance 

of data. For time series, particularly macroeconomic datasets, the VECM is superior to 

other estimators like Ordinal Least Squared (OLS) (Johansen, 2005). 

The framework does the best job of capturing variables' long- and short-term effects. This 

study used a quantitative approach because it generates descriptive data, and using 

statistical packages like the EViews programming package is crucial from an econometrics 

perspective. As a result, EViews version 9, one of the commonly used econometric tools, 

will be used in the analysis process. 

4.5  Theoretical framework 

This study's model is predicated on the Keynesian theoretical framework. The main factors 

influencing growth are identified as the budget deficit, labour, interest rate, gross fixed 

capital formation, and both the supply and demand sides of the economy. It makes sense to 

incorporate those reform variables that also affect economic growth into the empirical 

model. Consequently, it makes sense to include variables like the unemployment rate. The 
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following definitions apply to the Key variables in the empirical model, which is based on 

the model used by Aslam (2016). 

According to the Keynesian cross model, real GDP (Y) and aggregate demand (AD) can be 

expressed in a mathematical equation as follows: 

Y = AD      (1) 

where: 

Y:  real GDP 

AD: aggregate demand. 

AD is composed of four main components: 

AD = C + I + G + X + M      (2) 

Where:  

C: consumption expenditure,  

I: investments expenditure,  

G: government expenditure,  

X: exports,  

M: imports. 

C can be further modelled as 

 C = 𝐶0 + 𝑐𝑌𝑑      (3) 

 where: 

𝐶0: consumption when disposal income is zero,  

c: the marginal propensity to consume. 

 𝑌𝑑: the disposal income which calculated as 

 Total income (Y) minus taxes (T): 

Yd = Y -T       (4) 
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I (investment) is often considered as exogenous and autonomous. Hence it is not explicitly 

dependent on the level of real GDP but may depend on factors such as current account, 

inflation, gross capital formation and unemployment. Therefore, I can be written as: 

I = CA + GCF – (BD + UN)     (5) 

Furthermore, Net exports (X -M) represents the difference between exports and imports. it 

is influenced by trade policies and income levels. Therefore, the GDP can include factors 

such as budget deficit, unemployment and current account and gross capital formation 

from the I(investment) component and trade balance, inflation from Net exports 

component. 

Hence, we have: 

N = TD – INF      (6) 

Now merging equation 5 and 6 into equation 2 thus AD, we have, 

AD = CA + GCFC + TD - (INF + BD + UN)    (7) 

Finally equating equation 7 into 1 we get a function:  

GDP = f (BD, INF, TF, GFCF, UN, CA)    (8) 

Where: 

GDP: gross domestic product, 

BD: budget deficit 

INF: inflation 

TF: trade freedom 

GFCF: gross fixed capital formation 

UN: unemployment 

CA: current account. 
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4.6  Model specification. 

The study focusses on using the VECM with the evidence in the ADF test that there is at 

least one cointegration relationship among the variables. 

With our given economic variables function is equation 8, let us denote each as follows: 

  

𝑌𝑡: GDP 

𝑋1𝑡
: Budget deficit 

𝑋2𝑡
: Trade balance 

𝑋3𝑡
: Gross capital formation 

𝑋4𝑡
: Current account 

𝑋5𝑡
: Unemployment rate 

𝑋6𝑡
: Inflation 

For simplicity, all these variables above are grouped in the vector 𝑋𝑡. 

Now 𝑋𝑡 = (𝑌𝑡, 𝑋1𝑡
, 𝑋2𝑡

, 𝑋3𝑡
, 𝑋4𝑡

, 𝑋5𝑡
, 𝑋6𝑡

)    (9) 

The VECM model can be specified as   

 ∆𝑋𝑡 = 𝛼𝛽 𝑋𝑡−1 + ∑  𝛤𝑖
𝑝−1
𝑖=1  ∆𝑋𝑡−1 +  𝜇 + 𝜖𝑡     (10) 

where: 

∆: denotes the first difference operator. 

𝑋𝑡: is the vector of endogenous variables at time t. 

𝛼: is the matrix containing the adjustment coefficients, thus it contains the 

coefficients for the error correction term. the aim is to indicate how quickly each variable 

adjusts to re-establish the long-run equilibrium. 

𝛽: the matrix of cointegration vectors that represents the long-run relationships 

among the variables. 
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𝛤𝑖: represents the short run dynamics between the variables. 

𝜇: is a vector of constants (intercepts) 

𝑝 − 1: is the number of lags selected based on information criteria. 

𝜖𝑡: is a vector of error terms. 

4.6.1  Long run relationship 

The long run relationship will be defined after determining the number of cointegration 

relationships using the Johansen’s cointegration test. When there is at least one 

cointegrating vector, it implies stable long-run relationship among the variables. 

The cointegration equation can be represented as 𝛽(𝑋𝑡) = 0 as seen in equation 11. 

This cointegration equation above captures the coefficients of the long run equilibrium 

relationships among GDP, budget deficit, trade balance, gross capital formation, current 

account balance, unemployment rate and inflation rate. 

4.6.2  Short run dynamics 

In the VECM framework, the short-run dynamics are captured by the differences of the 

variables and the error correction term, which indicates how quickly variables return to 

equilibrium after a short-term shock. 

The error correction term (ECT), derived from the long run cointegration relationship, is 

included in the VECM as follows: 

 𝐸𝐶𝑇𝑡 = 𝑋𝑡−1 −  X̄𝑡−1  
 

Were, 

X̄𝑡−1 : is the predicted value from the long run cointegration equation. 

𝑋𝑡−1: is the actual value of the variables in the previous period. 
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ECT: is coefficient (𝛼) which shows the speed of adjustment toward the long run 

equilibrium after a deviation. 

4.6.3  GDP Variable Model within VECM 

The section elaborates on GDP equation within the VECM. it focuses on how GDP 

changes, thus taking into effect how past values influence itself and that of other variables 

as well as by the deviation from the long run equilibrium (captured by the ECT). 

Assuming one cointegration relationship, the VECM for GDP ( ∆𝑌𝑡) would be represented 

as:  

 ∆𝑌𝑡 = 𝛼1 ( 𝑌𝑡−1 −  𝛽0 − 𝛽1𝑋1,𝑡−1 
− 𝛽2𝑋2,𝑡−1 − 𝛽3𝑋3,𝑡−1 − 𝛽4𝑋4,𝑡−1

−

𝛽5𝑋5𝑡−1 
− 𝛽6𝑋6𝑡−1 

) + ∑  𝛤𝑖
𝑝−1
𝑖=1  ∆𝑋𝑡−1 +  𝜇 + 𝜖𝑡   (11) 

where: 

𝛼1: is the speed of adjustment coefficient for GDP, showing how fast GDP 

returns to equilibrium after a shock. 

The term in parentheses shows the deviation from the long-run equilibrium (ECT) where: 

  𝛽0: is the intercept. 

 𝛽1 to  𝛽6: represents the long run coefficient. 

𝛤𝑖:  captures the short run dynamics including the effects of lagged changes in 

GDP and the independent variables on the current change in GDP. 

For our study, the variables can duly be replaced to form the equation: 

∆𝑌𝑡 = 𝛼1 ( 𝐺𝐷𝑃𝑡−1 −  𝛽0 − 𝛽1𝐵𝐷,𝑡−1 − 𝛽2𝑇𝐷,𝑡−1 − 𝛽3𝐺𝐶𝐹𝐶,𝑡−1 

−𝛽4𝐶𝐴,𝑡−1 − 𝛽5𝑈𝑁𝑡−1 − 𝛽6𝐼𝑁𝐹𝑡−1 ) +

∑  𝛤𝑖
𝑝−1
𝑖=1  ∆(𝐺𝐷𝑃, 𝐵𝐷, 𝑇𝐷, 𝐺𝐹𝐶𝐶, 𝐶𝐴, 𝑈𝑁, 𝐼𝑁𝐹)𝑡−1 +  𝜇 + 𝜖𝑡. (12) 
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4.6.4  Estimation technique 

The various estimation technique of VECM which was briefly discussed in Chapter 4, are 

examined fully in this section below: 

4.6.5  Augmented Dickey Fuller  

The variables must be integrated in the same order for cointegration to occur. Testing each 

variable to ascertain its integration order is the first step. This investigation uses 

Augmented Dickey Fuller (ADF) tests to evaluate the order of integration and stationarity 

of the variables being examined. If there is stationary problem, The study then will test the 

variables at 1st difference at levels, afterwards, the lag length could be determined. 

The ADF formular deployed is seen below: 

∆𝑌𝑡 = 𝛼 + 𝛽𝑡 + 𝛾𝑌𝑡−1 + ∑  𝛿𝑖

𝑝

𝑖=1

 ∆𝑌𝑡−1 + 𝜖𝑡 

where: 

∆:  The difference operator, indicating the change between consecutive 

observations of a variable. 

𝑌𝑡:  the value of the variable of interest (e.g., economic growth, budget deficit) at 

time t. 

𝛼 :  The intercept term in the ADF regression, representing the constant 

component. 

β:  The coefficient on the trend term t, capturing any deterministic trend in the 

data series. 

t:  Time trend, a linear term that increases by one in each time period, used to 

capture deterministic trends. 

γ:  The coefficient on 𝑌𝑡−1, representing the autoregressive term. It's the key 

parameter tested in the ADF test to investigate the presence of a unit root. 
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𝛿𝑖:  The coefficients on the lagged difference terms ∆𝑌𝑡−1 introduced to remove 

autocorrelation from the error term 𝜖𝑡 

𝑝:  The number of lagged difference terms included in the ADF test regression. 

𝜖𝑡: The error term at time t, capturing random shocks to the 

The hypothetical assumption for the ADF is: 

H0: 𝛿=1, means unit root (non-stationary) exists,  

H1: 𝛿 = <1 means no unit root (stationary). 

4.6.6  Cointegration Test 

Cointegration analysis aims in establishing if there is a long-term relationship deviation of 

variables form its equilibrium. it requires an empirical test on the basics that the unit root 

series are cointegrated. 

There are two established procedures known as the Johansen Maximum Likelihood 

Estimation process and the Engel-Granger two step approach (1987) that can be used to 

test for the long-term relationship between variables under study. However, because the 

Johansen Maximum Likelihood Estimation process can test for multiple cointegrating 

vectors, it is the preferred method and is used in this study. The Johansen procedure also 

enables testing of the speed of adjustment parameters, but it is often tested on large sample 

data sizes (Pesaran and co. 2001). 

The Johansen approach, according to Asteriou and Hall (2011), focuses on two 

evaluations: the Maximum Eigen Value and the Trace test. The hypothesis that there are at 

most "r" cointegrating vectors is tested using the probability ratio test. The formula below 

provides maximum Eigen value test as well as the trace test: 

Johansen’s test involves estimating the following VECM for n variables to test for 

cointegration: 

∆𝑌𝑡 = 𝜋𝑌𝑡−1 + ∑  𝛤𝑖

𝑝−1

𝑖=1

 ∆𝑌𝑡−1 + 𝜇 + 𝜖𝑡 
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where: 

𝜋:  The long-run impact matrix in the VECM, representing the long-term 

relationship among the variables. Its rank indicates the number of cointegrating 

relationships. 

𝛤𝑖:  The coefficients of the short-term adjustment matrices in the VECM, 

capturing the impact of short-term changes in the variables. 

𝜇:  The constant term in the VECM equation, capturing the model's intercept. 

4.6.7  Vector Error Correction Model (VECM) 

According to Engle and Granger (1987), the VECM is a tool that could be used to merge 

the changing nature of the data series when two series are cointegrated at the same order of 

integration, such as I (1). The idea that there should be at least one cointegrating 

association between the variables under study is one of the fundamental tenets of VECM. 

The VECM is significant because it considers both short- and long-term adjustments and 

provides information on the causal factors that may have an impact on variables. 

4.6.8  Normality of residuals (Jarque-Bera) 

The aim of the normalcy test is to ensure that there are no misspecification issues with the 

estimated model. The Jar-Bera test (JB) is a goodness of fit test of estimating if the data 

have the skewness and kurtosis matching normal distribution. The outcome of the test 

often is nonnegative. If it is far from zero, it signals the data do not have normal 

distribution. 

The test statistic JB is defined as 

𝐽𝐵 =
𝑛

6
(𝑆2 + 

1

4
(𝐾 − 3)2)  

where n is the number of observations, S is the sample skewness, K is the sample kurtosis. 
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𝑆 =
Û3

ơ̂3 =

1
𝑛

∑ 𝑥𝑖
𝑛
𝑖−1 − 𝑥̄)3

(
1
𝑛

∑ 𝑥𝑖
𝑛
𝑖−1 − 𝑥̄)2)

3
2

, 

𝐾 =
Û4

ơ̂4 =

1
𝑛

∑ 𝑥𝑖
𝑛
𝑖−1 − 𝑥̄)4

(
1
𝑛

∑ 𝑥𝑖
𝑛
𝑖−1 − 𝑥̄ )2)2

, 

where: 

Û3 and Û4:  are the estimates of the third and fourth central moments, respectively. 

x̄:  is the sample mean. 

 ơ̂2
:  is the estimate of the second central moment, the variance. 

The JB test statistic asymptotically has a chi-squared distribution with two degrees of 

freedom, so the statistic results can prove that hypothesis of the data are from a normal 

distribution The null hypothesis is a joint hypothesis of the skewness being zero and the 

excess kurtosis being zero. The normal distribution sample have an expected skewness of 0 

and kurtosis of 0 (kurtosis of value three). As JB depicts that, any deviation from this 

increases the JB statistic value proportionally. 

4.6.9  White heteroskedasticity test 

White test is a statistical test that establishes whether the variance of the errors in a 

regression model is constant: that is for homoskedasticity.  

4.7  Granger Causality test 

In the long-run model, Engel, and Granger (1987) explained that this test is helpful to 

determine if a forecast could be further used on a one time series analysis. A requirement 

for the usage of this test is that the data should be stationary. Additionally, according to 

Molefe (2016), if two variables exhibit cointegration, then there must be either bi-

directional or unidirectional causality between them. The purpose of this test was to 

investigate the relationship between Ghana's budget deficit and economic growth. The 
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following hypothesis can be tested using the Granger causality test for two stationary 

variables: 

𝐻0 = 𝑋𝑡 does not cause 𝑌𝑡  

𝐻1 = 𝑋𝑡 does cause 𝑌𝑡 

The equation below is used in this test: 

𝑌𝑡 = 𝛼1 +  ∑ 𝛽𝑖

𝑛

𝑖−1
 𝑋𝑡−1 +  ∑     𝛾𝑖𝑌𝑡−𝑗

𝑚

𝑗−1
+ 𝜖1𝑡 

𝑋𝑡 = 𝛼2 +  ∑ 𝜃𝑖

𝑛

𝑖−1
 𝑋𝑡−1 +  ∑     𝛿𝑗𝑌𝑡−𝑗

𝑚

𝑗−1
+ 𝜖2𝑡 

 

4.8  Variance Decomposition 

It is used in the explanation of models once they are fitted. It typically examines variations 

of the data in relation to the VECM. Rumelt (1991) used this analytical tool in the business 

and financial world at large, therefore giving live the variance decomposition been utilised 

in the economic world. Additionally, it helps establish the behavioural and outcome effects 

of various economic indicators (Tarzijan and Ramirez 2011) 

4.9  The Impulse Response Function 

This function makes it possible to follow the carious shock’s paths of variables in models. 

An effective method to show the series' behaviour in response to the different shocks is to 

plot the impulse respond function. 

According to Mujuta (2013), impulse responses track the value of one VAR error's present 

and future responses thereby explaining errors.  
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4.10  Conclusion 

This section soughed to give the various assumptions and mathematical explanations and 

equations to buttress each methodology. The various hypotheses for each were accordable 

elaborated. 
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5  OUTCOME AND EXPLANATION OF TEST RESULTS. 

 

The various objectives of the studies as discussed in subsequent chapters are detailly 

addressed here. In response to ascertaining the budget deficits and economic growth 

relationship, a negative outcome could imply that Ghana’s economy is at a detriment in 

relationship to the impact of budget deficit. 

Additionally, other econometric tools such as ADF which seeks to address the issue of 

stationarity of data was deployed here. The Johansen cointegration technique which is used 

to ascertain the long run relationship existing among variables was also used. For good fit, 

a model diagnostic and stability test were conducted. Lastly, the granger causality test used 

to give the direction of variables was ascertained.  

Afterwards, the study furthermore performed the variance decomposition and generalised 

impulse response to detect the behaviour of shocks in the variables employed. Other test 

results are adequately discussed in this chapter. 

5.1  Data description and results interpretation 

The values of the variables under study are described below. 

 

Table 3: Descriptive Statistics 

Variables Mean Standard Deviation Range 

GDP 2.00  3.65  -9.68 to 11.30  

TA 62.77 28.06  6.32 to 116.05 

CA -5.44  3.54 -12.49 to 1.33 

GFCF 17.28 7.37 3.22 to 29.00 

UN 5.08 2.18 2.17 to 10.46 

BD -4.31 2.35 -9.12 to -0.88 

INF 27.09 25.28 4.87 to 122.87 
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The table 3 shows a summary of the variables and the ranges are described here. GDP 

shows fluctuations with periods of both growth and decline over the years, trade 

demonstrates a general increasing trend over the years, current account balance has mostly 

been negative, indicating a deficit in the current account, additionally, GFCF shows a 

visible trend of increase over the period, Unemployment shows a generally increasing 

trend, budget deficit as a percentage of GDP fluctuates over time, Inflation rates exhibit 

high volatility with significant peaks and troughs. 

 

5.2  Testing for stationarity 

Shay (2019) explains stationarity implies that there are no changes in the properties of a 

time series data. The study used the ADF test to determine the stability of the variance and 

mean. For most time series test on stationarity, a weak stationarity is more practical as 

minor fluctuations of the data is allowed. Mostly, graphical representation can be a good 

estimate of stationarity, but judging using that normally is insufficient. Hence ADF was 

deployed in ascertain the test. 

5.2.1  Augmented Dickey Fuller Test  

The ADF tests the variables using the EViews to ascertain a statistical value for stationarity 

of the data. 

Table 4: Cointegration Test Results 

Dependent tau-statistic Prob.* z-statistic Prob.* 

 

 

 BD -7.806788  0.0004 -45.23787  0.0009 

CA -4.399131  0.2904  1945.009  0.0000 

 

GDP -7.739017  0.0004 -46.21699  0.0005 

GFCF -6.397137  0.0088 -39.80223  0.0080  

INF -5.464137  0.0592  122.5898  1.0000  

TD -7.161553  0.0017 -43.23981  0.0021  

UN -5.266473  0.0791 -55.17174  0.0000   
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The table above provides results from a cointegration test, which checks whether a set of 

non-stationary time series variables are cointegrated, meaning if they have a long-run 

equilibrium relationship despite being non-stationary individually. Variables are estimated 

to be stationary when their p-value exceeds its critical score at 5% at each significant level. 

The variables BD, GDP, GFCF, TD and UN have p-values less than 0.05 indicating likely 

stationarity hence the null hypothesis of a unit root is rejected. CA has a very low p-value 

for the z-statistic implying strong evidence against the null hypothesis of non-stationarity. 

Additionally, INF has weaker evidence of stationarity due to its high p-value. 

Notwithstanding, variables like BD, GDP, GFCF, TD, and UN show significant tau-

statistics and z-statistics for most of the variables, suggesting that these series are co-

integrated. This indicates a stable, long-term relationship among them, which is crucial for 

modelling their behaviour over time. 

5.3  Lag length selection criteria result. 

Lag selection indicates the number of past observations of variables for a model. 

Information criteria methods such as Final Prediction Error (FPE), Akaike Information 

Criteria (AIC), and Hanna and Quinn Information Criteria (HQIC) was used for the study. 

After the testing, a lag of one was selected, as shown in the table above. The lag of 1 was 

chosen based on the LR, FPE, AIC, SC, and HQ results; literally all criteria are in favour. 

It was also used during the study's analysis. Note Asterix *indicates the lag order selection 

of the criterion.  

Table 5: Lag length result. 

Selection 

criteria 

Logl Likelihood 

ratio 

Final 

prediction 

error 

Akaike 

information 

criterion 

Schwarz 

information 

criterion 

Hannan-

Quinn 

criterion 

Zero -780.3245 -  2.34e+09 41.43813 41.73979  41.54546 

One -653.8145 199.7527* 41377882* 37.35866* 39.77194* 38.21729* 

Two -613.9270 48.28482 87784255 37.83826 42.36317 39.44819 
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5.4  Johannsen Cointegration Test 

Here, there is a need to check for Cointegration on variables that are stationary after 1st 

differencing, the purpose is that if these are not cointegrated, then a panel VAR will be 

used, but when they are cointegrated then a VECM is engaged to ascertain for both short 

and long run relationship. We could have ignored it on the basis that these variables were 

stationary at first differencing but a robust check on this will facilitate a good work. 

We use the Johannsen test for this purpose. Hence the result is as follows: 

Table 6: Unrestricted trace test results 

 Hypothesized No. Of CE (At most levels)  

 None* 1 2 3 4 5 6 

Eigenvale  0.644660 0.615928 0.587261 0.359856  0.228527 

 

 0.155208 

 

 0.037229 

 

Trace 

Statistics 

 143.9693 

 

 104.6514 

 

 68.28828 

 

 34.66056 

 

 17.71023 

 

 7.850974 

 

 1.441723 

 

0.05 

critical 

value 

 125.6154 

 

 95.75366 

 

 69.81889 

 

 47.85613 

 

 29.79707 

 

 15.49471 

 

 3.841466 

 

Probability  0.0023 

 

 0.0106 

 

 0.0658 

 

 0.4660 

 

 0.5875 

 

 0.4815 

 

 0.2299 

 

 

The decision rule for a JCT test is that if the value of trace is greater than the 5% critical 

value, the null is rejected. In the table 6 above, the results show that in the first row 

(None*) and second row (At first level), trace test statistics of 143.96 is greater than 125.61 

and 104.6514 is bigger than the 5% critical value of 95.75366 respectively. Their 

corresponding Prob.** value is 0.0023 and 0.0106 which is much lower than the 0.05 

value.  

The conclusion can them be drawn that there exists cointegration among the variables as 

the null is rejected implying that the series are cointegrated and a VECM model must be 

performed as there is a basis for long run.  
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5.5  The VECM estimation 

The main aim of the use of the VECM is to account for the long run equilibrium 

relationship among the variables due to the presence of cointegration. The various outcome 

from this estimation is seen below. 

5.5.1  Long Run Analysis 

This analysis focus on the cointegrating equation which seeks to inform on the stableness 

and long-term relationships between the variables. In the context this study, this could be 

interpreted as how fundamental economic factors like trade balance (TD), budget deficit 

(BD), current account (CA), and investments (GFCF), Unemployment (UN) and inflation 

(INF) converge to influence GDP growth over decades. 

The cointegrating equation, labelled "CointEq1", suggests a long-run equilibrium 

relationship among the variables GDP, BD, TD, CA, GFCF, UN, and INF. Each variable 

coefficient (e.g., BD (-1) = 0.261561) reflects its long-term impact on GDP, holding other 

factors constant. The term "(-1)" signifies lagged values, implying historical data's 

influence on the current state. The constant "C" (-3.664843) represents the intercept or the 

equilibrium level when all other variables are zero. 

A higher absolute value of the t-statistic indicates a higher level of significance. 
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Table 7: Long-run results: GDP 

Variables Coefficient (speed of 

adjustment) 

Standard error t-statistics 

CointEq1 -3.664843 - - 

BD (-1) 0.261561 0.18369 1.42395 

TD (-1) -0.151603 0.03215 -4.71479 

CA (-1) -0.451762 0.12843 -3.51765 

GFCF (-1) 0.303112 0.07515 4.03353 

UN (-1) 0.591186 0.02173 2.42761 

INF (-1) 0.052744 0.02173 2.42761 

 

The relationship for the long run is seen in the formular below: 

𝐺𝐷𝑃𝑡−1 = − 3.664843 + 0.261561𝐵𝐷,𝑡−1 − 0.151603𝑇𝐷,𝑡−1 + 0.303112𝐺𝐶𝐹𝐶,𝑡−1

− 0.451762𝐶𝐴,𝑡−1 + 0.591186𝑈𝑁𝑡−1 + 0.052744𝐼𝑁𝐹𝑡−1 . 

The above equation tells that there is a positive long-run relationship between BD and 

GDP for Ghana. The result is in line with the Keynesian assumption and is consistent with 

the research of by Binh and Hai (2013) and Mujuta (2013). This is to say that increasing 

government spending in Ghana, causes a raise in GDP in the long run. 

The outcome shows TD and CA were negative towards GDP but there existed a long-run 

positive relationship between GFCF, UN and INF to GDP. 

 

The implication of the long run positive relationship of BD as a percentage of GDP is that 

a 1%-point increase in BD is associated with a 0.261%-point increase in GDP, holding 

other variables constant in Ghana.  

Furthermore, a 1% increase in GFCF, UN and INF are associated with 0.303%, 0.591% 

and 0.05% percentage point increase in GDP in the long run respectively holding other 

variables constant.  
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TD and CA was found to be deteriorating GDP, thus for every unit increase in these 

variables, is expected to decrease GDP by 0.151% and 0.451% respectively, holding all 

other variables constant. 

The thumb of rule for variables to be significant is when their t-values has an absolute 

score of 2 and above. From the table, all the explanatory variables used in the study except 

for BA. TD (-1) had a highly significant impact on GDP with an absolute value of 4.71479. 

5.5.2  Short Run Analysis 

The short run Analysis explains how the error correction mechanism and short-run 

dynamics of the economy adjusts to short-term shocks and deviations from the long-run 

equilibrium. 

Error correction mechanism. 

The error correction component reveals how deviations from the long-run equilibrium are 

adjusted in the short term, the negative sign signifies an inverse relationship, where a 

positive deviation from equilibrium leads to a decrease in GDP growth in the short term to 

restore balance. 

The coefficient of "CointEq1 indicates how quickly variables return to equilibrium after a 

shock and the significant coefficients in the error correction term (e.g., D(GDP)) highlight 

mechanisms through which short-term disequilibria are corrected. 

the table below gives more details to this component. 

 

Table 8: Short run dynamic test result 

Error 

Correction 

D (GDP) D (BD) D (TD) D (CA) D(GFCF) D (UN) D (INF) 

CointEq1 -0.9395 -0.2679 -0.5150 0.2166 0.4062 0.1291 1.024 
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In the above table, a -0.9395 coefficient for D(GDP) means GDP adjusts rapidly towards 

its equilibrium following a deviation. Followed by D(TD) and D(BD) equations ( -0.5150 

and -0.267918, respectively). The output suggests that inflation adjusts slowly towards its 

equilibrium following a deviation after a shock with a coefficient of 1.024.  

5.5.3  Short run adjustments 

The differential terms like D (GDP (-1)) shows the short run changes in variables. These 

coefficients indicate the immediate effects of changes in one variable on another. The table 

below clearly shows the coefficients, standard error and t-statistics. Appendix 5 shows 

these values also. 

 

Table 9: Short-run results: GDP 

Variables  Coefficient Standard error t-statistics 

Intercept    0.231092 0.39235 0.58900 

D (GDP (-1))    0.442182 0.17833 2.47956 

D (BD (-1)) - 0.694836 0.28185 -2.47956 

D (TD (-1)) - 0.001943 0.04162 -0.04670 

D (CA (-1)) - 0.050105 0.12948 -0.38698 

D (GFCF (-1)) - 0.079462 0.11241 -0.70692 

D (UN (-1))    0.863545 0.50491 1.71031 

D (INF (-1))    0.049416 0.01391 3.55239 

 

 𝐺𝐷𝑃𝑡−1 = 0.231092,𝑡−1 + 0.442182𝐺𝐷𝑃,𝑡−1 − 0.694836𝐵𝐷,𝑡−1 − 0.001943𝑇𝐷,𝑡−1 −

0.079462𝐺𝐶𝐹𝐶,𝑡−1− 0.050105𝐶𝐴,𝑡−1 + 0.863545𝑈𝑁𝑡−1 + 0.049416𝐼𝑁𝐹𝑡−1 .   

From the equation, A coefficient of 0.442182 suggests that a prior period's increase in 

GDP positively affects the current period's GDP growth. The negative coefficient (-

0.694836) for D (BD (-1)) indicates that an increase in BD in the previous period reduces 
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GDP growth in the current period. TD, CA, GFCF follows the pattern of BD with negative 

coefficients. 

UN and INF suggest that prior increases in these variables positively affected the current 

period’s GDP growth with coefficients of 0.8635 and 0.0494 respectively.  

5.6  Breusch-Godfrey Serial Correlation LM Test 

Serial correlation seeks to address that data gathered are not random and it is a measure of 

the quality of relationship between two variables. The hypothesis for the LM test is 

outlined below: 

H0: No serial correlation 

H1: Serial correlation 

 

Table 10: Serial Correlation LM Test 

Lags LM-Stat Prob 

1 65.86998 0.0541 

 

Table 10 above shows a probability score greater than the 5% level of significance. This 

implies the study is void of serial correlation error and hence the statistical inference isn’t 

affected. 

 

5.6.1  Test for Normality 

The Jarque-Bera test assesses the normality of residuals in a VECM. The results are 

estimated for skewness, kurtosis, and the combined Jarque-Bera statistic for each 

component (variable).  
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The approximate normality of residuals suggests that the model's error terms do not violate 

the assumption of normality, making the model suitable for inference. 

Table 11 vividly shows the outcome of the test. 

H0: there is a normally distribution. 

H1: No normal distribution. 

 

Table 11: Normality results 

Variables Normality coefficient Df Probability 

GDP 0.581189 2 0.7478 

BD 0.032676 2 0.9838 

TD 2.734686 2 0.2548 

CA 1.396655 2 0.4974 

GFCF 0.491222 2 0.7822 

UN 0.874386 2 0.6458 

INF 1.478789 2 0.4774 

Joint 7.589602 14 0.9096 

 

The probabilities associated with the Chi-square statistics suggest that, overall, the 

residuals do not significantly deviate from normality (with the joint probability for the 

Jarque-Bera test being 0.9096), indicating an acceptable level of normality in the model's 

residual. The results suggests that the model has a normal distribution.  

5.6.2  White heteroskedasticity Test 

Heteroskedasticity tests assess the presence of non-constant variance in the residuals of a 

model. This assumption is critical for standard statistical tests. Its hypothesis are: 

H0: No existence of Heteroskedasticity  
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H1: Heteroskedasticity exists. 

 

Table 12: White heteroskedasticity Test 

Chi-sq Df Prob. 

498.4342 448 0.0497 

 

The joint test shows a Chi-square statistic of 498.4342 with a probability of 0.0497, 

suggesting slight evidence of heteroskedasticity. The individual components further break 

down the analysis by each residual's squared term, showing varying degrees of 

heteroskedasticity across different residuals as seen in appendix 10. 

 

5.6.3  Inverse Roots of AR Characteristic Polynomial test 

The study tested the model's stability using the Inverse Roots of AR Characteristics 

Polynomial. The rule of thumb is that AR polynomials should have all the dots located 

outside the unit circle. The EViews software according to Góes, Carlos. (2018), explains 

that it checks for the inverse of the roots (the reciprocal of the roots) hence if all the roots 

lie within the unit circle, then equally, the process of stationary. Figure 8 shows that the 

AR polynomials (dotted blue) have no roots outside the unit circle. Hence the VECM is 

stationary. Even though there exist only one dot on the circle boundary, which presents a 

little forecasting problem, there is no cause for alarm. This is one of the study's shortfalls, 

which is discussed in Chapter 6.  
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Figure 7: Inverse Roots of AR Characteristics 

 

5.6.4  Results for Granger 

The Pairwise Granger Causality test is used to determine the directional relationship that 

coexist between the variables used in the analysis, as well as investigating the causal link 

between BD and GDP in more detail. When analysing variable behaviour, economic theory 

relies heavily on the study of the relationship between cause and effect. Table 13 shows the 

results: 
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Table 13: Results of Granger 

Null hypothesis Observation F-statistics Probability Remarks 

BD does not Granger Cause GDP 

GDP does not Granger Cause BD 

 

38  1.80381 

 5.16752 

 

0.1805 

0.0112 

 

No causality 

Causality 

 

TD does not Granger Cause GDP 

GDP does not Granger Cause TD 

 

38  0.88879 

 0.27770 

 

0.4208 

0.7593 

 

No causality 

No causality 

 

CA does not Granger Cause GDP 

GDP does not Granger Cause CA 

 

38  0.03275 

 1.96552 

 

0.9678 

0.1561 

 

No causality 

No causality 

 

GFCF does not Granger Cause GDP 

GDP does not Granger Cause GFCF 

 

38  1.49828 

 1.11439 

 

0.2383 

0.3401 

 

No causality 

No causality 

 

UN does not Granger Cause GDP 

GDP does not Granger Cause UN 

 

38  0.25326 

 0.34948 

 

0.7778 

0.7076 

 

No causality 

No causality 

 

INF does not Granger Cause GDP 

GDP does not Granger Cause INF 

 

38  3.76101 

 9.65834 

 

0.0338 

0.0005 

 

No causality 

Causality 

 

 

According to the results in table 13 above, BD does not cause GDP; rather, GDP causes 

BD. This means economic growth influences the movement of budget deficit and not the 

other way round. Additionally, the direction is seen to be unidirectional in nature. 

Appendix 8 states the relationship of the other variables expressly. 
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5.6.5  Outcome of Variance Decomposition test  

The results show the relative importance of every single structural shock to the variables in 

the study. The period refers to the time horizon of the forecast. Standard error is the 

forecast error of the GDP prediction. It indicates the degree of uncertainty or the average 

amount that the forecasts will deviate from the actual values. Each column shows the 

percentage contribution of variables variance of GDP. The study reports on the variance 

decomposition of GDP over the next ten periods. 

Table 14: Variance Decomposition results: GDP 

Peri

od 

S.E. GDP BD TD CA GFCF UN INF 

 1  2.3746  100.000  0.00000  0.00000  0.00000  0.00000  0.00000  0.00000 

 2  3.6614  71.6264  1.39230  5.41305  9.86732  11.3142  0.38659  5.07E-05 

 3  4.5173  56.3442  3.07488  3.59340  15.0109  19.8097  0.89402  1.27278 

 4  4.8648  54.2044  3.85470  3.23058  15.8837  20.4593  0.94605  1.42106 

 5  5.2180  51.5040  3.90441  2.91692  17.5522  21.4047  0.82256  1.89510 

 6  5.6032  49.5943  4.04420  2.65798  18.2400  22.6127  0.72096  2.12966 

 7  5.9736  47.5549  4.12077  2.41188  19.1550  23.7011  0.66502  2.39114 

 8  6.3067  45.9271  4.34454  2.19688  19.8159  24.5046  0.61454  2.59627 

 9  6.6131  44.6985  4.48032  2.03522  20.3542  25.0841  0.56956  2.77789 

 10  6.9113  43.6705  4.57950  1.90894  20.7916  25.5966  0.52974  2.92295 

Cholesky ordering: GDP, BD, TD, CA, GFCF, UN, INF 

 

From Table 14, the study presents the comparative significance of each structural shock to 

the variables in the system. The study reports the variance decomposition of GDP over a 

10 quarters period ahead. 

At period 1, it is found that GDP’s variance is entirely due to its own shocks (100%). This 

is typical because in the immediate period, the only known influence is the variable's own 

past values. 
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As we move to period 2 and beyond, the contribution of GDP's own shocks to the variance 

of the forecast error decreases. This means that the system starts to feel the effects of other 

variables. 

By period 2, other variables like BD (bonds or banking data), TD (trade data), CA (current 

account), GFCF (gross fixed capital formation), UN (unemployment), and INF (inflation) 

begin to contribute to the variance of GDP forecast error. For example, in period 2, BD 

contributes 1.3923%, TD contributes 5.41305%, and so on. 

Over time, as we move to period 10, the influence of these variables tends to stabilize or 

change at a diminishing rate. For example, the contribution of BD to GDP's variance 

increases gradually from period 2 to period 10. 

By period 10, the contributions of other variables have grown, indicating that shocks to 

these variables have a notable impact on the forecast error variance of GDP. For instance, 

GFCF has a 25.5966% contribution by period 10, suggesting a significant role in GDP 

variance. 

This makes economic sense as current account balance and gross fixed cash flow 

influences the GDP of Ghana. Our findings shows that GDP in Ghana is because of 

investment in second hand goods produced by the country and largely remittances of the 

Ghana currency into the county. 

 

5.7  Impact of Shock 

General Impulsive Response Function purposely explained how shocks affect the 

variables' adjustment paths of the variables in the model. This type of assessment is 

critical, particularly when we want to understand how shocks to economic variables 

reverberate through a system. This study used the GIRF proposed by Pesaran and Shin 

(1998). 

Appendix 3 shows the GIRF over a ten-year period for VECM estimation. In this study, 

the GDP had a relatively high shock impact in the model. Furthermore, the first row of the 

graph shows that GDP's response to BD shocks is negative for the first two years. 
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Following that, GDP shows a positive response. This positive response allows us to justify 

Ghana's long-term economic growth due to budget deficits. This response is consistent 

with Keynesian theory, which states that reducing the budget deficit will lead to increased 

economic growth in Ghana. 

The findings also show that a shock in TD causes GDP to respond positively, but it was 

volatile from the beginning to the end of ten years. As a result, we conclude that GDP's 

response to a TD shock is expected to be stable. GDP appears to respond positively from 

the first to the tenth year after a shock in CA. it was also found that GDP responds 

negatively to shocks from GFCF and INF. The GIRF results show that as GDP levels 

change, GFCF and INF respond negatively over time. 

 

5.8  Conclusion 

This chapter described vividly the output of the data collected across various sources by 

using an econometric methodology in its estimates. 
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6  CONCLUSION AND RECOMMENDATIONS 

6.1  Summary 

Examining the nature of the relationship between Ghana’s budget deficit and economic 

growth from 1980 to 2019 has been the primary goal of this study. The study included 

variables like capital account, inflation, trade payments, gross capital formation, and 

unemployment to help explain how the budget deficit behaves in the direction of economic 

growth. The VECM technique was utilized in the study to ascertain the short- and long-

term relationships between the variables. The VECM technique includes steps like 

estimating both the short-run and log-run relationship, estimating the maximum lag length, 

testing variables for order of integration using the ADF method, evaluating the long-run 

association between variables using the Johansen cointegration technique. The study 

conducted stability and diagnostic tests, variation decomposition, and the impulsive 

respond function after determining the long- and short-term estimates. 

 

6.2  Key findings 

The relationship between Ghana's budget deficit and economic growth was the first 

question posed by this study. The study used Vector Error Correction Modelling 

procedures to address this question. The study examined how various factors, including the 

inflation rate, capital account, unemployment, and gross capital formation, behaved in 

relation to Ghana's economic growth. There may be a long-term relationship between the 

variables, as suggested by the cointegration analysis, which verified the existence of a 

cointegrating vector. It was found that there is a substantial direct relationship between the 

budget deficit and economic growth. This suggests that a rise in the budget deficit leads to 

a rise in Ghana's economic growth mainly in the long run. This finding validates the 

Keynesian’s theory, which said unequivocally that a budget deficit promotes a nation's 

ability to grow and develop in the long run.  
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According to this study, a 1% increase in unemployment, gross capital formation and 

inflation increases a nation's economic output by 0.59%, 0.30% and 0.05% points 

respectively. 

According to this study, a 1% increase in trade and current account causes Ghana's 

economy to decline by 0.15% and 0.45% points respectively. These makes economic sense 

as Ghana literally imports rather than exports goods and services (Ghana statistical service 

2023). Therefore, its trade and current account balance are always in the negative, hence 

facilitating in a long run decline in economic growth. 

Except for real interest rate, all the explanatory variables were statistically significant in 

explaining the dependent variable. 

 

The short-run model estimate showed that the annual adjustment is 90%, meaning there is 

a strong equilibrium towards long-term convergence as explained in chapter 5. To 

determine if the model has a good fit, diagnostic and stability tests were run on it. The 

obtained results verified that there are no problems with serial correlation, 

heteroskedasticity, or normality in the model. Since all the AR polynomials had roots that 

lie inside the unit circle and have moduli that are less than one, the polynomial test verified 

the stability of the model. 

 

To determine the actual causality relationship between Ghana's budget deficit and 

economic growth, this study further examined the Granger causality test. According to the 

Granger causality test, there is no correlation between budget deficit and economic growth. 

Rather, budget deficits are caused by economic growth. 

Since the causal relationship between economic growth to budget deficit is one way, thus 

each variable does not alter each other, it is determined that the relationship between the 

two variables is unidirectional. 

 

This research shows that budget deficits is essentially good to Ghana's economic growth 

based on the findings, Ghana in short run seems to be constrained in terms of spending as it 
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saves more, the corresponding effect is better in the long run as they now have enough 

income to invest. Based on the diagnostic and stability tests conducted, it is thought that 

these results are effective and reliable. The study also notes that, depending on the 

specifics of the fiscal policy, budget deficits may harm growth and development in other 

developing nations. In other developing nations, for example, the deficit is used to fund 

investments in energy, health care, and education, among other productive sectors. 

 

6.3  Policy recommendations 

The last chapter made it clear that a budget deficit promotes economic growth in the long 

run, therefore my opinion is that the government of Ghana should place a strong focus in 

investing in departments and public entities that are infrastructure and technologically 

based, these investments can enhance productivity, stimulate economic growth and 

improve the country long tern competitiveness. additionally, allotment of funds from the 

deficit towards education and skills development programs will drive innovation and 

sustainable economic growth in the long run. 

 

Policies on tax reforms must be implemented, this should aim at making tax system more 

progressive and efficient. this could include broadening the tax base and increasing taxes 

on high income earners or luxury goods. Lastly, fiscal consolidation and austerity measures 

can be reduced to increase the budget deficits.  

The study also found a strong correlation between unemployment, inflation and gross 

capital formation and Ghana's economic growth. For most economies, inflation and 

unemployment does not provide economic growth. But however, it is very crucial to 

understand that the level of inflation, the structure of the economy and the policy 

environment can bring about a positive reaction to an increase in economic growth. When 

inflation is on the rise, consumers demand increase relatively hence firms can employ more 

labour to meet this demand hence an increase in the economics of the nation, therefore 

inflation can facilitate economic growth as suggested by Fredman and Schwartz 1963. In 

addition, during inflation rise in Ghana, the foreign exchange rate sees an upward trend as 
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Ghana currency becomes less cheap to buy hence the country experiences a rise in inflow 

of foreign currency into the market, especially for households which is a large effect 

causes economic growth, this time not emitting from the government but households 

funding economic growth.  

For unemployment been a drive for economic growth could be possible because the 

economy of Ghana is undergoing a structural unemployment, thus there is currently an 

immerse education and gap bridging of knowledge which makes a few citizens available 

for employment government employment now, but in the long run, there will be enough 

productivity of the labour force to bring into reality the knowledge learned which gears 

economic growth. Additionally, due to restrictions from financial bodies Ghana borrows 

from such as the IMF, restriction on employment by the government occurs, this tends to 

gear entrepreneurship among the citizens of Ghana especially the youth, hence household’s 

contribution to economic growth increases in the long run as the private sector becomes the 

source of economic growth and stability. 

Finally, the study looked at how current accounts affected Ghana’s economic expansion. 

The outcome showed a negative relationship between current accounts and economic 

growth. However, by decreasing the current accounts, which will raise investment locally, 

growth can be improved. To raise money for investments, Ghana’s authorities ought to 

implement reforms that strengthen the exports of domestic goods and services. One 

possible way to achieve this would be to fully regulate and improve the adding of value to 

the country’s raw material. A sustained economic performance requires this. 

 

6.4  Limitation and suggestions 

Firstly, there are a lot of sociological factors that play a role in this topic of how budget 

deficits affect economic growth, including interest rate, poverty, and human capital, in 

addition to economic factors like inflation, investment, and national savings. Therefore, 

some variables were left out of the analysis because there was insufficient consistent data 

for the whole study period. Nonetheless, the analysis included important variables that 

were recommended by the literature. 
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The outcome from the methodology is constrained by the quality of the data, which is the 

study's other limitation. This restriction results from inadequate record keeping as well as 

inconsistent data reporting across various institutions. The central Bank of Ghana and other 

trustworthy sources that invest a lot in data collection provided the study with its data, 

nevertheless. 

Additionally, to the results, the data’s available dint fully meets the requirements for an 

inverse roots of AR polynomial test. This is a minor pitfall for the study, but with the AR 

model been stationary we are good to go. This limits the forecasting ability of the data to 

some extent, not withstanding, follow up studies should concentrate on differencing the 

data further or using of logarithms as a transformation tool. 

This study examined how the budget deficit behaves in relation to economic growth using 

a few key variables. These variables consist of gross fixed capital formation, inflation, 

gross capital, and unemployment. Other macroeconomic factors that are significant in 

helping to explain the effects of budget deficit on economic growth, such as technological 

advancement, export, real exchange rate, and consumption by households, businesses, and 

the government, may be included as a topic for future research. Once more, it is 

recommended that further research could examine how the budget deficit affects economic 

growth using data collected after 1980 and beyond 2019. 
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Appendix 

Appendix 1: Sample of variables. 

     

Time 

GDP BD TD CA GFCF UN INF 

1980 -2.48838 -4.9 17.62111 0.67938 3.21111 2.23 50.07014 

1981 -6.25042 -3.85 10.07904 -9.92747 3.24566 2.45 116.5036 

1982 -9.67502 -2.05 6.320343 -2.65808 3.54566 2.49 22.29557 

1983 -7.49762 -1.18 11.5449 -4.24336 3.76118 2.57 122.8745 

1984 5.729485 -1.03 18.81461 -0.87936 6.852798 2.66 39.66531 

1985 2.71321 -1.25 24.24384 -2.97269 9.52957 2.69 10.30544 

1986 2.787935 -1.35 36.71169 -1.48747 9.295591 2.89 24.56542 

1987 2.311682 -1 45.84812 -1.92913 10.36032 3.12 39.81507 

1988 3.029977 -1.17 42.2455 -1.29092 11.23948 3.22 31.35927 
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1989 2.427597 -0.88 41.08589 -1.78797 13.15616 3.33 25.22369 

1990 0.689672 -2.08 42.72818 -3.79 14.38621 3.4 37.25907 

1991 2.647108 -1.59 42.48835 -3.81716 15.82342 3.49 18.03144 

1992 1.333356 -4.87 45.9936 -5.87586 12.73599 4.7 10.05612 

1993 2.316983 -5.87 56.66912 -9.36185 23.78554 5.266 24.95984 

1994 0.892085 -5.45 62.02115 -4.67467 22.57445 5.881 24.87026 

1995 1.736186 -4.86 57.42309 -2.22295 21.13085 6.451 59.46155 

1996 2.227534 -6.03 72.20494 -4.42594 20.29866 7.026 46.56102 

1997 1.777796 -6.62 85.40184 -5.85457 23.8355 7.625 27.88521 

1998 2.201484 -5.69 80.59954 -6.97307 22.36355 8.2 14.62417 

1999 1.88438 -6.09 81.7051 -12.494 20.46744 10.1 4.865398 

2000 1.122932 -4.29 116.0484 -7.75495 23.09813 10.46 40.24093 

2001 1.270303 -3.9 110.0459 -8.04286 27.12292 9.492 41.5095 

2002 1.667051 -2.92 97.48924 -1.70668 18.77495 8.519 9.360932 

2003 2.382825 -2.14 97.28715 1.332246 22.93693 7.541 29.77298 
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2004 2.818909 -2.17 99.67033 -6.6452 28.37751 6.574 18.04274 

2005 3.120307 -2.01 98.17151 -10.2806 29.00214 5.609 15.43899 

2006 3.628578 -3.33 64.51905 -5.05661 22.46581 4.64 11.67918 

2007 1.663213 -5.26 65.35432 -9.58131 15.38454 4.865 10.73427 

2008 6.377913 -5.91 69.51423 -11.6022 16.49196 4.975 16.49464 

2009 2.219568 -5.32 71.59474 -7.28314 15.47883 5.243 19.24695 

2010 5.267238 -7.47 75.37782 -8.53274 11.76409 5.38 10.73339 

2011 11.30007 -5.47 86.29545 -9.00258 11.97694 4.223 8.728459 

2012 6.636352 -8.33 93.16804 -11.9009 16.10991 3.225 11.18634 

2013 4.712772 -9.12 60.75932 -9.0793 24.039 2.17 11.66619 

2014 0.409401 -7.81 63.83656 -6.74398 26.42288 4.495 15.48962 

2015 -0.26533 -4.01 76.52127 -5.71518 27.01263 6.81 17.14997 

2016 0.983232 -6.75 67.877 -5.04238 24.82617 5.106 17.45463 

2017 5.739078 -3.97 70.54836 -3.3153 18.88643 3.37 12.37192 

2018 3.969547 -6.79 67.95852 -3.03808 21.19909 3.429 7.808765 
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2019 4.305978 -7.52 76.8248 -2.72758 18.03819 3.463 7.14364 

 

Appendix 2: Graphical view of Variance Decomposition 

 

 

 

 

 



81 | P a g e  
 

 

 

Appendix 3: Generalized impulse response results. 
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Appendix 4: Cointegration test proving all are differenced data thus I(1). 

 

Date: 02/04/24   Time: 10:17       

Series: BD CA GDP GFCF INF TD UN       

Sample (adjusted): 1980 2018       

Included observations: 39 after adjustments      

Null hypothesis: Series are not cointegrated      

Cointegrating equation deterministic: C       

Automatic lags specification based on Schwarz criterion (maxlag=9)    

      

         

Variables tau-statistic 

Probability. 

* z-statistic Prob.*     

BD -7.806788  0.0004 

-

45.23787  0.0009     

CA -4.399131  0.2904  1945.009  0.0000     

GDP -7.739017  0.0004 

-

46.21699  0.0005     

GFCF -6.397137  0.0088 

-

39.80223  0.0080     

INF -5.464137  0.0592  122.5898  1.0000     

TD -7.161553  0.0017 

-

43.23981  0.0021     

UN -5.266473  0.0791 

-

55.17174  0.0000     

         
*MacKinnon (1996) p-values.       
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Appendix 5: VECM ESTIMATES 

 

 Vector Error Correction Estimates      

 Date: 02/04/24   Time: 20:05      

 Sample (adjusted): 1982 2019      

 Included observations: 38 after adjustments     

 Standard errors in ( ) & t-statistics in [ ]     

Cointegrating 

Eq:  CointEq1       

        
        GDP(-1)  1.000000       

        

BD(-1)  0.261561       

  (0.18369)       

 [ 1.42395]       

        

TD(-1) -0.151603       

  (0.03215)       

 [-4.71479]       

        

CA(-1) -0.451762       

  (0.12843)       

 [-3.51765]       

        

GFCF(-1)  0.303112       

  (0.07515)       

 [ 4.03353]       

        

UN(-1)  0.591186       

  (0.27464)       

 [ 2.15256]       

        

INF(-1)  0.052744       

  (0.02173)       

 [ 2.42761]       

        

C -3.664843       

        
        Error D(GDP) D(BD) D(TD) D(CA) D(GFCF) D(UN) D(INF) 
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Correction: 

        
        CointEq1 -0.939536 -0.267918 -0.515017  0.216597 -0.406196  0.129143  1.024125 

  (0.21180)  (0.13483)  (0.95165)  (0.30316)  (0.36015)  (0.07196)  (1.79018) 

 [-4.43596] [-1.98712] [-0.54118] [ 0.71447] [-1.12785] [ 1.79473] [ 0.57208] 

        

D(GDP(-1))  0.442182  0.102478  1.410985 -0.226765  0.236565 -0.058567 -3.995029 

  (0.17833)  (0.11352)  (0.80127)  (0.25525)  (0.30324)  (0.06059)  (1.50730) 

 [ 2.47956] [ 0.90272] [ 1.76093] [-0.88840] [ 0.78013] [-0.96668] [-2.65046] 

        

D(BD(-1)) -0.694836 -0.303342 -1.395678  0.252160 -0.496992  0.005635 -0.665566 

  (0.28185)  (0.17942)  (1.26642)  (0.40343)  (0.47927)  (0.09576)  (2.38230) 

 [-2.46523] [-1.69066] [-1.10207] [ 0.62504] [-1.03697] [ 0.05885] [-0.27938] 

        

D(TD(-1)) -0.001943 -0.036409 -0.254225 -0.011027  0.094264 -0.031704  0.478549 

  (0.04162)  (0.02649)  (0.18699)  (0.05957)  (0.07077)  (0.01414)  (0.35175) 

 [-0.04670] [-1.37436] [-1.35958] [-0.18511] [ 1.33206] [-2.24234] [ 1.36048] 

        

D(CA(-1)) -0.050105 -0.050481  0.098218 -0.184615 -0.067789  0.054233  2.427578 

  (0.12948)  (0.08242)  (0.58177)  (0.18533)  (0.22017)  (0.04399)  (1.09438) 

 [-0.38698] [-0.61246] [ 0.16883] [-0.99616] [-0.30790] [ 1.23289] [ 2.21822] 

        

D(GFCF(-1)) -0.079462  0.124458 -0.269706  0.057057  0.000726  0.034328 -0.767578 

  (0.11241)  (0.07156)  (0.50506)  (0.16089)  (0.19114)  (0.03819)  (0.95008) 

 [-0.70692] [ 1.73933] [-0.53401] [ 0.35463] [ 0.00380] [ 0.89891] [-0.80791] 

        

D(UN (-1))  0.863545  0.568224  7.809728 -0.209385  0.367932  0.468119 -0.645575 

  (0.50491)  (0.32141)  (2.26863)  (0.72269)  (0.85856)  (0.17154)  (4.26759) 

 [ 1.71031] [ 1.76790] [ 3.44249] [-0.28973] [ 0.42855] [ 2.72897] [-0.15127] 

        

D(INF (-1))  0.049416  0.006255  0.019916  0.014006  0.008648 -0.001252 -0.633066 

  (0.01391)  (0.00886)  (0.06250)  (0.01991)  (0.02365)  (0.00473)  (0.11758) 

 [ 3.55239] [ 0.70634] [ 0.31865] [ 0.70343] [ 0.36560] [-0.26489] [-5.38435] 

        

C  0.231092 -0.155677  1.697035  0.232270  0.190521  0.051781 -2.948837 

  (0.39235)  (0.24976)  (1.76288)  (0.56158)  (0.66716)  (0.13330)  (3.31621) 

 [ 0.58900] [-0.62331] [ 0.96265] [ 0.41360] [ 0.28557] [ 0.38847] [-0.88922] 

        
         R-squared  0.563282  0.257060  0.334422  0.177471  0.163034  0.433176  0.644283 

 Adj. R-

squared  0.442808  0.052112  0.150815 -0.049434 -0.067853  0.276811  0.546155 

 Sum sq. 

Resids  163.5233  66.26475  3301.304  335.0149  472.8215  18.87439  11682.18 

 S.E. 

equation  2.374602  1.511619  10.66949  3.398858  4.037845  0.806747  20.07072 

 F-statistic  4.675550  1.254267  1.821398  0.782138  0.706119  2.770289  6.565695 

 Log 

likelihood -81.64768 -64.48503 -138.7449 -95.27485 -101.8212 -40.62384 -162.7561 

 Akaike AIC  4.770930  3.867633  7.776048  5.488150  5.832693  2.611781  9.039795 
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 Schwarz SC  5.158780  4.255483  8.163897  5.875999  6.220542  2.999631  9.427644 

 Mean 

dependent  0.277800 -0.096579  1.756468  0.189471  0.389277  0.026658 -2.877894 

 S.D. 

dependent  3.181181  1.552615  11.57824  3.317841  3.907453  0.948662  29.79263 

        
         Determinant resid 

covariance (dof adj.)  26504515      

 Determinant resid 

covariance  3995956.      

 Log likelihood -666.2527      

 Akaike information 

criterion  38.75014      

 Schwarz criterion  41.76675      

        
         

 

 

 

 

 

 

Appendix 6: Jarque test results 

 

VEC Residual Normality Tests   

Orthogonalization: Cholesky (Lutkepohl)  

Null Hypothesis: residuals are multivariate normal  

Date: 02/04/24   Time: 19:37   

Sample: 1980 2019    

Included observations: 38   

     
          

Component Skewness Chi-sq df Prob. 

     
     1  0.287819  0.524652 1  0.4689 

2  0.070944  0.031876 1  0.8583 

3 -0.557957  1.971665 1  0.1603 

4 -0.468246  1.388608 1  0.2386 

5  0.266756  0.450673 1  0.5020 

6 -0.262217  0.435465 1  0.5093 

7 -0.478599  1.450694 1  0.2284 

     
     Joint   6.253633 7  0.5105 

     
          

Component Kurtosis Chi-sq df Prob. 

     
     1  3.188965  0.056537 1  0.8121 
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2  3.022466  0.000799 1  0.9774 

3  3.694196  0.763021 1  0.3824 

4  3.071289  0.008047 1  0.9285 

5  3.160032  0.040549 1  0.8404 

6  3.526510  0.438921 1  0.5076 

7  2.866792  0.028095 1  0.8669 

     
     Joint   1.335969 7  0.9875 

     
          

Component Jarque-Bera Df Prob.  

     
     1  0.581189 2  0.7478  

2  0.032676 2  0.9838  

3  2.734686 2  0.2548  

4  1.396655 2  0.4974  

5  0.491222 2  0.7822  

6  0.874386 2  0.6458  

7  1.478789 2  0.4774  

     
     Joint  7.589602 14  0.9096  

     
          

 

Appendix 7 Cointegration test results 

Date: 05/14/24   Time: 18:32   

Sample (adjusted): 1982 2019   

Included observations: 38 after adjustments  

Trend assumption: Linear deterministic trend  

Series: GDP BD CA GFCF INF TD 

UN    

Lags interval (in first differences): 1 to 1  

     

Unrestricted Cointegration Rank Test (Trace)  

     
     Hypothesiz

ed  Trace 0.05  

No. of 

CE(s) Eigenvalue Statistic 

Critical 

Value Prob.** 

     
     None *  0.644660  143.9693  125.6154  0.0023 

At most 1 *  0.615928  104.6514  95.75366  0.0106 

At most 2  0.587261  68.28828  69.81889  0.0658 

At most 3  0.359856  34.66056  47.85613  0.4660 

At most 4  0.228527  17.71023  29.79707  0.5875 

At most 5  0.155208  7.850974  15.49471  0.4815 

At most 6  0.037229  1.441723  3.841466  0.2299 
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 Trace test indicates 2 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

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

     

 

 

 

 

 

 

 

 

Appendix 8: Pair wise Granger causality 

 

Pairwise Granger Causality Tests 

Date: 02/04/24   Time: 20:25 

Sample: 1980 2019  

Lags: 2   

    
     Null Hypothesis: Obs F-Statistic Prob.  

    
     BD does not Granger Cause GDP  38  1.80381 0.1805 

 GDP does not Granger Cause BD  5.16752 0.0112 

    
     TD does not Granger Cause GDP  38  0.88879 0.4208 

 GDP does not Granger Cause TD  0.27770 0.7593 

    
     CA does not Granger Cause GDP  38  0.03275 0.9678 

 GDP does not Granger Cause CA  1.96552 0.1561 

    
     GFCF does not Granger Cause GDP  38  1.49828 0.2383 

 GDP does not Granger Cause GFCF  1.11439 0.3401 

    
     UN does not Granger Cause GDP  38  0.25326 0.7778 

 GDP does not Granger Cause UN  0.34948 0.7076 

    
     INF does not Granger Cause GDP  38  3.76101 0.0338 

 GDP does not Granger Cause INF  9.65834 0.0005 

    
     TD does not Granger Cause BD  38  0.50811 0.6063 

 BD does not Granger Cause TD  1.08861 0.3485 

    
     CA does not Granger Cause BD  38  0.12935 0.8791 

 BD does not Granger Cause CA  0.53882 0.5885 

    
     GFCF does not Granger Cause BD  38  0.67838 0.5144 

 BD does not Granger Cause GFCF  0.82534 0.4469 

    
     UN does not Granger Cause BD  38  0.60891 0.5499 

 BD does not Granger Cause UN  1.28381 0.2905 
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 INF does not Granger Cause BD  38  2.31493 0.1146 

 BD does not Granger Cause INF  0.59241 0.5588 

    
     CA does not Granger Cause TD  38  0.08410 0.9195 

 TD does not Granger Cause CA  1.16926 0.3231 

    
     GFCF does not Granger Cause TD  38  0.80309 0.4565 

 TD does not Granger Cause GFCF  3.14378 0.0563 

    
     UN does not Granger Cause TD  38  5.59841 0.0081 

 TD does not Granger Cause UN  3.54672 0.0403 

    
     INF does not Granger Cause TD  38  0.84668 0.4379 

 TD does not Granger Cause INF  1.40910 0.2587 

    
     GFCF does not Granger Cause CA  38  0.58872 0.5608 

 CA does not Granger Cause GFCF  0.02653 0.9738 

    
     UN does not Granger Cause CA  38  0.35485 0.7039 

 CA does not Granger Cause UN  0.48367 0.6208 

    
     INF does not Granger Cause CA  38  2.82714 0.0736 

 CA does not Granger Cause INF  2.26284 0.1200 

    
     UN does not Granger Cause GFCF  38  0.75179 0.4794 

 GFCF does not Granger Cause UN  1.03791 0.3655 

    
     INF does not Granger Cause GFCF  38  1.07778 0.3520 

 GFCF does not Granger Cause INF  0.58991 0.5601 

    
     INF does not Granger Cause UN  38  0.11002 0.8961 

 UN does not Granger Cause INF  0.89588 0.4179 

    
     

 

Appendix 9: VEC Residual Serial Correlation LM Tests 

 

VEC Residual Serial Correlation 

LM Tests 

Null Hypothesis: no serial 

correlation at lag order h 

Date: 02/05/24   Time: 18:28 

Sample: 1980 2019  

Included observations: 38 

   
   Lags LM-Stat Prob 

   
   1  65.86998  0.0541 

2  68.05828  0.0371 

   
   Probs from chi-square with 49 df. 
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Appendix 10: VEC Residual Heteroskedasticity Tests: No Cross Terms (only levels and 

squares 

 

VEC Residual Heteroskedasticity Tests: No Cross Terms (only levels and 

squares) 

Date: 02/05/24   Time: 18:29    

Sample: 1980 2019     

Included observations: 38    

      
            

   Joint test:     

      
      Chi-sq df Prob.    

      
       498.4342 448  0.0497    

      
            

   Individual components:    

      
      Dependent R-squared F(16,21) Prob. Chi-sq(16) Prob. 

      
      res1*res1  0.689827  2.919005  0.0115  26.21341  0.0511 

res2*res2  0.571656  1.751625  0.1137  21.72292  0.1524 

res3*res3  0.415288  0.932193  0.5502  15.78093  0.4684 

res4*res4  0.577794  1.796169  0.1038  21.95615  0.1446 

res5*res5  0.564547  1.701606  0.1260  21.45280  0.1618 

res6*res6  0.805378  5.431356  0.0002  30.60438  0.0151 

res7*res7  0.709597  3.207087  0.0068  26.96470  0.0419 

res2*res1  0.748249  3.900987  0.0021  28.43347  0.0280 

res3*res1  0.295603  0.550796  0.8864  11.23292  0.7949 

res3*res2  0.637394  2.307134  0.0370  24.22098  0.0848 

res4*res1  0.481527  1.218974  0.3303  18.29804  0.3067 

res4*res2  0.517871  1.409802  0.2275  19.67911  0.2350 

res4*res3  0.448953  1.069330  0.4355  17.06022  0.3817 

res5*res1  0.336827  0.666621  0.7941  12.79942  0.6874 

res5*res2  0.462383  1.128829  0.3910  17.57056  0.3496 

res5*res3  0.510647  1.369614  0.2464  19.40460  0.2482 

res5*res4  0.415839  0.934311  0.5483  15.80187  0.4669 

res6*res1  0.569678  1.737540  0.1171  21.64775  0.1549 

res6*res2  0.671446  2.682277  0.0179  25.51495  0.0612 

res6*res3  0.525269  1.452223  0.2090  19.96022  0.2220 

res6*res4  0.264777  0.472672  0.9347  10.06152  0.8634 

res6*res5  0.479639  1.209788  0.3361  18.22629  0.3108 

res7*res1  0.548452  1.594165  0.1568  20.84116  0.1847 

res7*res2  0.269138  0.483324  0.9289  10.22723  0.8545 
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res7*res3  0.373709  0.783171  0.6876  14.20094  0.5837 

res7*res4  0.558102  1.657645  0.1378  21.20789  0.1707 

res7*res5  0.249500  0.436334  0.9524  9.481004  0.8923 

res7*res6  0.555187  1.638180  0.1434  21.09712  0.1748 

      
 

 

 

      

 

      

 
    

     

     

     

     
 


