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Abstract 

 The goal of this paper is to estimate the relationship between elite political instability (PI) 

and the prevalence of malaria in Sub-Saharan Africa, using panel data from 20 African nations 

between the years 1980-2001.  Basing the regression models on existing theories regarding the 

incidence and deaths attributed to malaria, I estimate the impact of various factors including 

government health expenditure, foreign aid, education, infrastructure, and PI on the incidence of 

malaria.  The results of the OLS regression suggest that there is a negative relationship between 

the rate of malaria and government health expenditure and foreign aid, among other factors, and 

a positive but insignificant relationship between the rate of malaria and PI when other factors are 

controlled for.  To identify the channels via which PI may be affecting the incidence of malaria, 

we test for the relationship between PI and various determinants found to be significant factors 

contributing to the incidence of malaria.  We find a negative and significant relationship between 

government health expenditure and PI, and a strong positive relationship between PI and 

government defense expenditure, pointing to mechanisms via which PI indirectly exacerbates the 

incidence of the disease in Sub-Saharan Africa. 
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Introduction 

 In his book, “The End of Poverty,” Jeffrey D. Sachs refers to the people of Sub-Saharan 

Africa (SSA) as the “voiceless dying” (2005), implying that the people have not escaped from 

the seemingly endless turmoil that has plagued this land for centuries.  As successively all of the 

Sub-Saharan African nations became independent, the hope was that the respective governments 

of these countries could lead the people out of despair.  However, the situation has not improved 

for the majority of the people, and new problems, such as the HIV/AIDS epidemic, have swept 

the continent.  One might wonder how a responsible government could allow such problems to 

persist.  Yet this is where one of the key issues resides.  Political instability has been rampant 

throughout most of the countries of SSA, including many ethnic conflicts, genocides, and coups 

d‟état.  This latter problem has been particularly prevalent, as the 48 independent SSA states 

have witnessed 80 successful coups, 108 failed coup attempts, and 139 reported coup plots 

between 1956 and 2001 (McGowan 2003).  These three categorizations of coups are collectively 

referred to as elite political instability (PI) or elite instability. 

 John Mukum Mbaku defines elite instability as involving “the forceful removal from 

office of those holding leadership positions in the country‟s political institutions. . . . The 

displacement [of the government regime] is usually carried out by some alternative elite” (1988). 

He then classifies elites as “those who occupy positions of authority within those institutions that 

determine the allocation of resources” (1988).  Thus, one can infer that those involved in elite 

instability are the authorities or empowered factions within a state, and not the ordinary citizens.  

Yet it is these ordinary citizens who constitute the “voiceless dying,” and they are receiving 

little, if any, support from their unstable governments.  Therefore, it is the impoverished people 

of the SSA states who I want to examine within this study.  I would like to analyze how these 
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people, trapped within a cycle of extreme poverty and needlessly dying of preventable, treatable, 

and manageable diseases every day, are affected by elite instability across SSA. 

 However, as implied by the term, the “voiceless dying” are not so easily identified.  Most 

of these people are far removed from the affluence and technology that are more common in the 

United States or the European Union.  The rich histories of their communities are not widely 

known like those of the Chinese or Arab civilizations.  Being so isolated from the “voiceless 

dying,” we barely know who they are.  Therefore, one way to investigate the effects of an 

unstable government on these people is to find a unique connection among them.  The 

unfortunate prevalence of malaria presents a possible solution to this problem of identifying the 

“voiceless dying”. 

 Malaria has possibly been a human pathogen throughout the entire history of the human 

race.  It is a vector-borne infectious disease caused by protozoan parasites, and it is thought to 

have originated in Africa (Mtandaoka Afrika 2006).  Malaria is transmitted by the Anopheles 

mosquito, which infects a person after biting its victim.  The mosquito in turn was infected by 

biting a person suffering from or carrying the infection.  The disease has spread to many areas of 

the world, yet it remains most prevalent in its likely origin of Sub-Saharan Africa, as indicated 

by this image depicting areas of malaria endemicity. 
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 The World Health Organization (WHO 2009) reports that “about 3.3 billion people - half 

of the world's population - are at risk of malaria. Every year, this leads to about 250 million 

malaria cases and 880,000 deaths. People living in the poorest countries are the most 

vulnerable.”  Approximately 90% of these cases as well as 

about 90% of the deaths occur within Sub-Saharan Africa.  

Furthermore, almost nine out of ten of deaths due to malaria 

occur in children under the age of five.  In other words, “it is 

estimated that an African child has on average between 1.6 

and 5.4 episodes of malaria fever each year. Every 30 seconds 

a child dies from malaria in Africa” (WHO 2009).  These 

startling statistics may even be conservative estimates of the 

actual numbers due to the lack of available data and the lack 

of reported cases and deaths in many of these high-risk areas. 

 Aside from the obvious burden of death that accompanies malaria, there are severe 

economic consequences in terms of productivity as well.  “Malaria causes an average loss of 

1.3% of annual economic growth in countries with intense transmission” (WHO 2009), and 

considering that most of these countries with intense transmission are in SSA, this creates an 

expanding gap between this region and the rest of the world.  Much of this loss of economic 

growth comes from the effects of malaria on productivity.  Some studies indicate that an episode 

of malaria takes an average of 10 healthy life days away from an individual (Bello 2005).  

Accompanying this are many lost work days as well as decreased working capacity.  It is now 

known that malaria has lasting negative effects on learning capacity, which leads to increased 

school absenteeism and a reduction in the accumulation of human capital over time (Bello 2005).  
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Additionally, a severe decrease in life expectancy due to malaria creates an average loss of 20 

years of income.  The emotional grief and potential for loss of life cannot even be quantifiably 

added to these economic downfalls. 

 As might be expected, the burden of malaria is thrust upon the poorer members of these 

malaria-prone regions.  It is well documented that malaria and poverty are inherently linked, and 

that malaria “traps families and communities in a downward spiral of poverty, disproportionately 

affecting marginalized and poor people who cannot afford treatment or who have limited access 

to health care” (WHO 2009).  Malaria, in theory, is a very preventable and treatable disease.  

Insecticide-treated bed nets and antimalarial drugs can drastically reduce the prevalence of 

malaria.  Furthermore, these items are relatively cheap and accessible, for someone living in the 

United States perhaps.  However, for African people living in remote rural areas and making less 

than one dollar a day, these items are rare and expensive.  The WHO cites long-lasting 

insecticide nets (LLIN) and indoor residual spraying of insecticides (IRS) as the two main ways 

to prevent malaria, as well as intermittent preventive treatment in pregnancy (IPT) for pregnant 

women.  The Anopheles mosquitoes have developed a resistance to many of the cheaper 

antimalarial drugs, but there are still effective treatments for the disease, such as artemisinin-

based combination therapy (ACT) and stronger antimalarial drugs. 

 Although there are clearly ways to manage malaria, Sub-Saharan Africa remains a hotbed 

for this disease.  There are several reasons as to why this is the case.  The first reason is bad luck.  

The tropical climate and geography of SSA are seemingly perfect for the transmission of 

malaria.  The Anopheles mosquitoes are especially prevalent around stagnant bodies of water and 

in rural areas, which is where most of the people of SSA reside.  “The resulting estimate for 

population at risk of malaria in Africa in 2006 is 672 million people, of which 485 million are in 
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rural areas” (Sachs et al 2007).  Or, as Sachs puts it in his book “The End of Poverty,” “thus 

Africa is really unlucky when it comes to malaria: high temperatures, plenty of breeding sites, 

and mosquitoes that prefer humans to cattle” (2005).  A second reason goes back to the link 

between malaria and poverty.  Without the financial means to prevent and treat the disease, 

malaria continues to afflict countless numbers of poor citizens.  And this prevalence of malaria in 

turn leads to the aforementioned lack of production and loss of human capital, which leads to a 

vicious cycle of more poverty.  Apart from the direct death counts attributable to malaria, the 

extreme poverty that results due to decreased productivity adds to death and grief in other ways, 

such as hunger or other diseases.  Consequently, it is evident that the prevalence of malaria is a 

burden shared by the “voiceless dying” of Sub-Saharan Africa.  Just as the “voiceless dying” are 

linked to poverty, poverty is linked to malaria, and thus the “voiceless dying” and malaria 

become connected. 

 Further reasons for the continued predominance of malaria in Sub-Saharan Africa include 

a lack of infrastructure, a lack of foreign aid, as well as a lack of government expenditures on the 

health sector.  Without paved roads, people are forced to travel through mosquito-infested areas, 

increasing the chance of being infected with malaria.  Also, insufficient hospitals, clinics, and 

physicians discourage people from traveling far away from home to receive treatment for 

malaria.  The developed world is aware of the problems facing SSA due to malaria, yet the 

potential for foreign aid allocated to malaria prevention and treatment is lacking.  Sachs notes 

that “the level of rich-country help to Africa to fight malaria was minimal, in the tens of millions 

of dollars per year when $2 to $3 billion was needed” (2005).  Finally, the amount of 

government expenditures devoted to the health sector, and specifically to fighting malaria, has 

also been inadequate.  As a result of these reasons, malaria remains a major problem in Sub-
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Saharan Africa, and one that is helping to keep the region one of the most impoverished in the 

world. 

 When examining these causes of the continued prevalence of malaria in Sub-Saharan 

Africa, the question remains as to why the local governments are not doing more to combat this 

disease.  Again, the instability of many of the governments presents a major potential problem.  

Considering the extraordinary amount of successful coups, attempted coups, and coup plots in 

the region, the focus of these governments will not generally be on malaria, or more broadly, 

disease control.  Instead, the resources desperately needed to fight malaria will in large part be 

reallocated to the military.  The roads and hospitals that need to be maintained will be forgotten.  

The foreign aid that can be so crucial will disappear.  And all the while, the “voiceless dying” 

will not be heard when they call out for help as they continue to be stuck in a “downward spiral 

of poverty,” death, and despair.  This is because many of the “elites” of the region will persist in 

a power struggle that will result in continued political instability and more lost time for the 

“voiceless dying.” 
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Literature Review 

 Although there have been numerous studies regarding both malaria as well as elite 

instability, few have directly analyzed the relationship between the two.  Therefore, I will examine 

the relevant literature in regards to malaria and elite political instability that will help connect 

these strands of the literature.  The literature relevant to the study of malaria deals with the 

reasons that the disease is still so prevalent in Sub-Saharan Africa, and also explores the 

necessary means for combating it.  The studies concerning elite political instability cover many 

aspects, including the impact of PI on economic growth, human development, or even export 

growth.  Most of these studies include econometric analyses that help determine important results. 

 According to Jose Montalvo and Marta Reynal-Querol (2007), “there are two predominant 

views with respect to the incidence of malaria.”  The first is that malaria is a result of the 

ecological conditions of the tropics.  Recall Jeffrey Sachs‟ reference to Africa being unlucky due 

to ideal climate for malaria, numerous breeding sites, and mosquitoes that prefer to bite humans 

instead of cattle (2005).  Sachs illustrates this analysis by creating the following stability index 

map, which is a model that determines where the disease is more likely to be sustained.   
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Authors and experts working on malaria prevention then focus on potential strategies to stem the 

spread of the disease.  In another paper, Sachs and coauthors Awash Teklehaimanot and Gordon 

McCord (2007), cited the following methods of effectively combating malaria:  utilizing long-

lasting insecticidal nets and indoor residual spraying; training community health workers; human 

resource development; microscopy for malaria diagnosis; rapid diagnostic testing; ACTs; 

information, education, and communication; and monitoring and evaluation.  Carefully 

calculating these methods, the study determines that an estimated cost for all this would total 

approximately $4.50 per person at risk.  Although this is a relatively modest amount considering 

how many people die from malaria, they do conclude that “full coverage is beyond the reach of 

African government budgets” (2007).  Thus, foreign aid is crucial to help control malaria in Sub-

Saharan Africa. 

 The second view with respect to incidence of malaria is that “economic, social, and 

political institutions have a very important influence on the incidence of malaria” (Montalvo 

2007).  Although Montalvo and Reynal-Querol‟s paper, “Fighting against Malaria: Prevent Wars 

While Waiting for the „Miraculous‟ Vaccine,” focuses on the increased incidence of malaria due 

to refugee movement during civil war, many of the conclusions of the study are important.  For 

one, they discuss how people are forced to walk through unfamiliar areas, dumps, or forests to 

avoid the paved roads generally used by the military.  People will also generally end up 

relocating near water sources, which are major breeding grounds for mosquitoes.  Also, the 

healthcare infrastructure collapses during times of war and instability, as hospitals and clinics are 

not cared for. 

 Along these same lines, R.A. Bello (2005) discusses the negative effect of insufficient 

public health expenditure in the article “Reducing the Impact of Malaria in Nigeria: A Public 
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Health Expenditure Conundrum.”  Bello claims that expenditure on health in SSA is “grossly 

inadequate,” and that the money given towards health expenditure is far below what is given to 

other sectors such as housing and education.  It is then determined that this lack of funding has 

led to poor health services, inadequate supplies of drugs and equipment, as well as a “brain 

drain” of physicians leaving the country.  The study concludes that malaria seriously hinders 

economic development due to loss of productivity and healthy life days, and that governments 

need to seriously reconsider the unsatisfactory amount of expenditure allocated towards the 

health sector.   Bello calculates that an increase of approximately $300 per capita for health 

expenditure, achieved by reducing non-health expenditures, will drastically reduce the number of 

deaths due to malaria. 

 Augustin Kwasi Fosu and Germano Mwabu (2007) compiled an anthology of articles on 

the links between malaria and poverty, entitled “Malaria and Poverty in Africa.”  Within this 

book are numerous mentions about the inescapable bond between malaria and poverty as well as 

discussions of the economic consequences of malaria.  Those who are generally afflicted are the 

ones who cannot usually afford to treat the disease.  Olufunke Olagoke‟s article about the 

economic burden of childhood malaria within this book determines that a single bout of malaria 

for a child in Nigeria can cost upwards of $44.  Considering that some reports indicate people in 

SSA can become infected up to 12 times in a year, and considering that many impoverished 

people in SSA make less than $1 a day, it is evident that many people in SSA are stuck in the 

“downward spiral” of malaria and poverty.  Olagoke also notes that although almost half of the 

Nigerian households use mosquito nets to help prevent malaria, few realize that insecticide-

treated nets are much more effective for preventing malaria.  She suggests that improving health 

education can be useful for malaria control (2007).  Bernadette Kamgnia‟s case study on 
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Cameroon within this same book echoes the unawareness of households to the effective use of 

insecticide-treated nets, furthering the claim that education is a key aspect to combating malaria.  

Kamgnia claims that the demand for antimalaria drugs is lower than expected because of the 

high costs of health facilities as well as the unavailability of the drugs, which deter people from 

obtaining these crucial drugs.  She asserts that education again would prove beneficial by 

increasing the utilization of the health facilities for malaria treatment, and by decreasing the use 

of antimalaria drugs of uncertain quality (2007).  Montalvo and Reynal-Querol (2007) conclude 

their study by maintaining that “in the end, human behavior and economic factors are the most 

important causes of malaria incidence,” as echoed in much of the aforementioned literature. 

 Political instability (PI) within Sub-Saharan Africa is a well-documented occurrence.  

Numerous studies have been conducted to analyze both the causes and the effects of PI in SSA.  

Many have indicated that SSA is stuck in a cycle of violence, as “[instability] tend[s] to recur 

with increased likelihood” (Mbaku 1988).  Some, such as Pat McGowan and Thomas Johnson 

(1984), cite the lack of industrialization following independence as a main contributor to 

instability, and in a later article, McGowan also claims that democratization will help to stop PI 

(2003).  Whatever the case may be, elite political instability has undoubtedly had deleterious 

effects on SSA.  Researchers have identified a wide array of negative relationships in regards to 

elite political instability that span economic growth, economic development as measured by 

improvements in quality of life, as well as human development as measured by the United 

Nation‟s Human Development Index. 

 McGowan and Johnson have produced some of the seminal and most comprehensive 

studies about political instability, and many studies conducted afterwards have utilized their 

results.  In a 1984 paper entitled “African Military Coups d‟état and Underdevelopment: a 
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Quantitative Historical Analysis,” McGowan and Johnson developed a table that indicated every 

coup plot, attempted coup, and successful coup in a country in SSA between 1956 and 1984.  

Using this data, they created a Total Military Intervention Score (TMIS) that rated the type of 

coup (one point for a coup plot, three points for an attempted coup, and five points for a 

successful coup) and produced a TMIS for each country.  They were then able to generate 

empirical results as to the negative effect that PI has on economic growth and development.  

They followed this study up with a similar one in 1986.  In 2003, McGowan expanded on his 

previous data set, and extended his table of coups incidence to 2001.  In this study, McGowan 

again pointed to the deleterious effect of PI on economic growth, claiming that elite political 

instability often results in reallocation of resources away from education and health and towards 

those sectors more devoted to maintaining power, especially the military and dictators (2003). 

 John Mukum Mbaku (1988, 1992) has also analyzed the effect of political instability on 

SSA in his 1988 work “Political Instability and Economic Development in Sub-Saharan Africa: 

Some Recent Evidence” and his follow-up study in 1992.  Concerned that after over thirty years 

of independence, many SSA nations have not developed stable political systems, Mbaku 

considers the consequences of coups within these countries.  In his first study, Mbaku focused on 

economic development, utilizing a Physical Quality of Life Index (PQLI) in his model.  The 

PQLI consists of three indicators:  literacy, life expectancy, and infant mortality.  It is used to 

measure improvements in the quality of life.  He noted that “during periods of continuous 

political strife, expenditures on social services are usually reduced in favor of military spending” 

(101), and that resources necessary for public health, education, recreation, and other areas 

necessary to improve the quality of life were not adequate (1988). 

 In a section of this work entitled “Political Instability and its Consequences for Africa,” 
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Mbaku repeatedly indicates that the scarce resources that are unavailable to the majority are 

allocated instead to the military and empowered factions.  He continues by claiming that “many 

infrastructural facilities such as roads, railways, communications installations . . . [and] capital 

equipment” (98) are destroyed during times of strife.  Furthermore, educational and training 

programs suffer due to lack of funds as well as fear of personal safety.  Mbaku notes that 

political instability causes a forced migration of human capital, and that a “brain-drain,” where 

workers leave the country for better conditions elsewhere, may become common due to PI.  He 

again claims that government budget resources being reallocated to defense and military 

departments are a major or leading cause of this migration.  Also, the areas necessary to improve 

the quality of life, such as public health, education, and recreation are not provided as essential 

services by the public sector due to political decay.  Additionally, Mbaku asserts that the 

education level in many SSA countries is among the worst in the world, and that foreign aid, 

which is vital to educational programs in Africa, is noticeably and understandably lacking 

because of its withdrawal during times of instability.  All of these factors result in poor 

educational services and inadequate salaries for teachers (Mbaku 1988). 

 After conducting econometric analysis taking into account many of the aforementioned 

problems, the results indicate that continuous political instability has significantly contributed to 

the economic stagnation of the region.  Mbaku also claims that the welfare of the citizens is not 

increasing as it should due to the reallocation of resources for military purposes.  Due to the 

probability of reoccurrence of PI in SSA nations, these countries are not able to develop a 

tradition of peaceful transfer of power.  All of these factors contribute to the poor economic 

standing of many Sub-Saharan African countries (Mbaku 1988). 

 Another leading researcher in regards to elite political instability is Augustin Kwasi Fosu.  
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Fosu has examined PI in relation to economic growth, export performance, economic 

development as measured by improvement in quality of life, and human development among 

other variables (2001; 2002; 2003; 2004).  In a January 2002 article in the American Journal of 

Economics and Sociology, Fosu determined that attempted coups (or abortive coups) had the 

most negative impact on economic growth.  He claims that “PI is hypothesized to destabilize 

economic rules of resource allocation governing effort and expected reward” (332), and thus 

economic growth would be negatively affected.  Arguing that a successful coup “portends the 

greatest likelihood of actual changes in the economic rules of operations” (332), Fosu determines 

that the harsh, retaliatory nature of a government following an abortive coup can be more 

detrimental to the political and economic atmosphere.  He creates a model reflecting his 

hypothesis and uses econometric regressions to show that abortive coups have the most negative 

effect on economic growth, although successful coups and coup plots also have negative effects 

on growth.  He concludes that “a mechanism for a peaceful transition of regimes would be most 

preferable” (345). 

 Fosu‟s other studies employ similar econometric models, and he shows that factors such 

as export performance and economic development (as measured by the Human Development 

Index) are also negatively affected by military coups.  His study of the United Nation‟s Human 

Development Index (HDI) in 2004 echoes the second study by Mbaku (1992) in concluding that 

human development is stunted by PI.  The HDI is a composite measure of adult literary rates, life 

expectancy, and the logarithm of purchasing power adjusted GDP per capita.  The HDI attempts 

to encompass levels of health, education, and output in one index, and both Fosu (2004) and 

Mbaku (1992) utilize it as the dependent variable in econometric regressions relating to political 

instability.  All of these studies conducted by Fosu analyze the economic downfalls of SSA, and 
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highlight the impoverished nature of the majority of the region‟s people.  The people continue to 

be trapped in poverty as the governments of their nations remain trapped in often violent forms 

of political instability. 

 Additional literature regarding the incidence of coups in SSA has come up with similar 

results.  All are in agreement that the political unrest in the region contributes to the lack of 

economic and human development.  Some studies, such as Marie Besancon‟s 2005 article on 

“Relative Resources: Inequality in Ethnic Wars, Revolutions, and Genocides,” consider other 

aspects, including determinants of political and ethnic violence on the African continent.  

Although Besancon considers the differences between ethnic wars, revolutions, and genocides, 

she too concludes that political instability and economic progress are negatively linked.  Also, 

there are other factors that contribute to, or at least do not help, the state of turmoil in Sub-

Saharan Africa.  Jeffrey Sachs considers some of these reasons, such as lack of foreign aid and 

geographical concerns, in “The End of Poverty” (2005), and emphasizes that there are many 

causes of the “poverty trap” that SSA is currently stuck in.  However, even Sachs agrees that 

escaping the poverty trap would require the cooperation of a stable political regime.  Ultimately, 

although some of the studies regarding the effects of political instability, particularly elite 

political instability, have been conducted decades apart, the conclusions have not varied much 

throughout the past few decades, and the situation of the people in the Sub-Saharan African 

region has not greatly improved. 

 Considering all of these studies conducted on the prevalence of malaria as well as 

political instability, incidents of malaria have been seen to have been caused by, or at least 

worsened or not helped by, insufficient foreign aid (Sachs 2005, Sachs et al 2007); forced 

migration and refugees, poor road conditions, and diminished healthcare infrastructure 
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(Montalvo and Reynal-Querol 2007); inadequate public health expenditure, deficient health 

services, and a depletion of physicians due to a “brain drain” (Bello 2005); as well as a lack of 

education and extreme poverty (Malaria and Poverty in Africa 2007).  Also, within these studies, 

political instability has been identified as a cause of withdrawal of foreign aid, destruction of 

many infrastructural facilities such as roads and railways, forced migration, poor health services, 

and a “brain drain” (Mbaku 1988); severe reallocation of public expenditures away from health, 

education, and recreation to defense and military departments (Mbaku 1988, Fosu 2002, 

McGowan 2003); and hence considerably deleterious effects on economic growth, economic 

development, and human development, resulting in continued poverty for the majority, as well as 

poor education and health services (Mbaku 1988, Fosu 2001, 2002, 2003, 2004, McGowan and 

Johnson 1984, 1986, McGowan 2003, Besancon 2005).  Therefore, although none of the 

aforementioned studies have directly analyzed the relationship between the prevalence of malaria 

and elite political instability, a relationship between the two clearly exists, as indicated by the 

considerable overlap of these studies. 
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Model 

 Over 800 million people populate the Sub-Saharan African region, and countless 

numbers of those people deal with extreme poverty, disease, and death every day.  

Approximately 45% of the population is living on less than $1 a day, and the life expectancy of 

people in the region, which is 46 years of age, is over 20 years lower than the life expectancy of 

the whole world, which is 67 years of age (UNICEF 2009).  The condition of these people is of 

great importance to the rest of the world.  Consequently, understanding certain causes leading to 

their situation is vital for understanding and implementing solutions to these problems.  I believe 

that the researchers who have conducted some of the aforementioned studies have done a 

tremendous job in starting that process.  However, I do not believe that the job, in regards to the 

prevalence of malaria and elite political instability, is in any way complete.  Many of these 

studies separately focused on the causes of malaria as well as the effects of political instability, 

yet closer analysis of the relationship between the two can be conducted. 

 The model that I will use in my study will attempt to link the prevalence of malaria and 

elite political instability in Sub-Saharan Africa.  Based on the literature mentioned, it seems 

evident that there may be a connection between these two variables.  The literature regarding PI 

indicates that coups create an unstable nation, which leads to a lack of economic growth as well 

as economic and human development.  These effects operate through diminished infrastructure, 

loss of professionals, increased refugees, problems with education, decreased foreign aid, and 

reallocation of resources, as mentioned above.  Furthermore, the research regarding malaria 

prevalence indicates deficiency of resources devoted to malaria treatment and prevention as an 

important determinant.  There is little to no education in many of these regions about avoiding or 

caring for malaria; poor road conditions force people to travel through mosquito-heavy areas; 
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and above all, the multitudes of impoverished people do not have the money to purchase 

insecticide-treated bed nets, let alone antimalarial drugs.  If the government cannot allocate 

sufficient funds towards the health sector and towards malaria prevention and treatment, then 

these problems will persist and worsen over time.  Therefore, my model will analyze this 

connection to determine the extent to which a lack of health funds increases the prevalence of 

malaria in Sub-Saharan Africa. 

 My model consists mainly of two equations, the first of which is the following: 

1) Incidence of Malaria/100,000 Peopleit
 
= β

0 
+ β

1
Government Health Expendituresit 

(as % of total expenditures) + β
2
Primary School Enrollment Rate/10,000 Peopleit + 

β
3
Foreign Aidit + β

4
Number of Physicians/1,000 Peopleit + β

5
Number of Paved 

Roadsit (as % of total roads) + β
6
Life Expectancyit + β

7
Elite Political Instabilityit + ε 

*Note that the subscript “it” refers to where i indexes country at time t. 

 

This first equation will be used to determine the effect of multiple variables on the rate of 

malaria, which is the dependent variable.  The rate of malaria is measured per 100,000 people to 

avoid disparities among nations with large populations and those with smaller populations.  The 

sample includes 48 countries over the period 1956 through 2001.  The independent variables in 

this equation are meant to represent the various factors that have been identified in the literature 

as those either directly leading to higher incidence of malaria, or to lack of treatment.  Not every 

one of those factors can be used in this equation due to lack of data or significance in relation to 

the rate of malaria.  Elite political instability is also included as an independent variable.  

However, the main purpose of this equation is to determine which of the independent variables 

are significantly related to the rate of malaria, and with what sign, either positive or negative.  

Then, after observing which variables are most significantly related to the rate of malaria, I will 

analyze the effect of elite political instability on those variables, using my second equation.  

These independent variables in the first equation thus become the dependent variable in my 
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second equation.  The second equation is the following: 

2) Variables Significantly Related to Rate of Malaria = β
0 

+ β
1
Elite Political Instability 

+ β
2
GDP/Capita Growth Rate + β

3
Political System in Place + ε 

 

I will run multiple regressions using different variables as my dependent variable.  This second 

equation will mainly be used to measure the effect of elite political instability on those variables 

that cause, or help worsen, the rate of malaria. 

 One reason that I split my model up into these two equations is because I am not only 

interested in directly attempting to analyze the effect of PI on the rate of malaria.  Rather, I am 

also interested in attempting to analyze the effect of PI on the various factors that in turn affect 

malaria.  The purpose of this goes back to my original intent of examining the effect of elite 

political instability on the “voiceless dying” of Sub-Saharan Africa.  However, because there is 

no one specific way of encapsulating or capturing the concerns of all of these “voiceless dying” 

people, I have utilized the prevalence of malaria as one way of tying the “voiceless dying” 

together.  Many different variables could have been used to represent the needs or suffering of 

the neglected and downtrodden in Africa, but I felt that malaria is a disease that is directly linked 

with the impoverished, rural people of SSA, and it is these people that I feel best represent the 

“voiceless dying.”  Thus, the purpose of my model is to determine the factors that have a 

significant effect on the “voiceless dying,” and to observe how PI affects these factors.  Through 

the literature it is evident that there is a link between poverty, disease, and the “voiceless dying.”  

The first equation of my model will be used to determine which factors play a crucial role in this 

linkage.  Then, the second equation will be used to determine the significance of PI on the 

“voiceless dying” through these various factors. 

 The second equation is similar to the model that Augustin Kwasi Fosu uses in his various 

works concerning elite political instability, which have been mentioned above.  This equation 



 

 19  

uses PI as an independent variable to determine the relationship it has on factors such as 

government health expenditures, foreign aid, primary enrollment rate, number of physicians, as 

well as the number of paved roads.  The GDP per capita growth rate and political system provide 

controls to produce more significant results.  I also may look at the effect of PI on government 

defense expenditures, which is not used in the first equation, but has been the source of 

reallocated expenditures as determined by various literature discussed previously. 

 I will examine both equations using regression analysis.  Both equations will be regressed 

using Ordinary Least Squares estimations (OLS) as well as fixed effects estimations.  Fixed 

effects may prove to be useful to account for fixed variables such as location and time.  This will 

allow for better within-observation estimators.  A possibly unavoidable problem in this model 

will be endogeneity.  I have mentioned numerous times how the people of Sub-Saharan Africa 

are often stuck in cycles of violence, poverty, and disease, and the cycle of cause and effect will 

play a role in this model as well.  Thus, I will first examine the correlations between all of the 

variables in the model and determine if any need to be dropped due to very high correlations.  

Although this will correct for some endogeneity, it may still prove to be a problem.  Another way 

to correct for potential endogeneity is to lag some of my variables.  The potential interaction 

between the dependent variable and some of the independent variables in the reverse direction 

that I am attempting to analyze can create endogeneity.  However, by lagging variables such as 

elite political instability, government health expenditures, and primary school enrollment rate, 

this problem is corrected.  Therefore, the rate of malaria cannot be affecting political instability, 

government health expenditures, or primary school enrollment rate, because those variables are 

lagged in the past.  A third way to correct for possible endogeneity between the dependent 

variable and independent variables is to use a simultaneous-equation system.  By using a two-
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stage least squares estimation, the problem of reciprocal causation is corrected for.  I do not 

utilize a two-stage least squares estimation in my analysis, but it presents a potential direction 

that I could take in future research.  In my analysis, I will also test for heteroskedasticity, and 

correct any problems that may occur. 
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Data 

 Although Sub-Saharan Africa has 48 independent states, my data is limited to 20 

countries.  As indicated by the topic of this paper, much of the region is often in times of 

instability.  As a result, full, comprehensive data is limited.  Considering the wide variety of 

variables that I am attempting to look at, as well as analyzing this data over a significant period 

of time, I cannot hope to have data for every observation.  Narrowing the scope of my analysis 

down to 20 nations as well as 22 years (1980-2001) will allow me to have a more complete and 

thorough data set.  I chose my list of 20 nations based on the number of elite political instability 

instances combined with the ease of obtaining malaria data.  The following is a list of countries 

that I used for my analysis: 

Benin Mali 

Burkina Faso Mauritania 

Burundi Niger 

Central African Republic Nigeria 

Chad Sierra Leone 

Côte d‟Ivoire Sudan 

Ethiopia Togo 

Ghana Uganda 

Guinea Zambia 

Guinea-Bissau Zimbabwe 

The data that I have compiled for this model comes from various sources.  A table 

describing the summary statistics of this data can be found in Appendix 1.  The incidence of 

malaria data comes from two sources.  The data from 1980 to 1989 comes from the World 

Bank‟s Health, Nutrition, and Population Data Query.  I have also used this Query to attain data 

for the variables pertaining to the number of physicians in a country per 1,000 people as well as 

the number of hospital beds in a country per 1,000 people.  Both of these variables contain 

incomplete data, as the information regarding physicians and hospital beds is not complete for all 

22 years of observations for the 20 nations.  The second part of my data regarding incidence of 
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malaria, which ranges from 1990 to 2001, comes from the World Health Organization‟s Global 

Health Atlas Data Query.  The data for incidence of malaria is given in terms of annual reported 

malaria cases.  The overlap of the two sources does not affect my results, however, because the 

World Bank data spans from 1980 through 1995, and the WHO data goes from 1990 to 2001.  

The overlapping years have the same exact number of cases, so the source of both queries is the 

same, and thus I can combine the two into my data set.  Within my data set I have created a 

malaria rate variable, which indicates the number of incidence per 100,000 people in a country 

during a specific year.  This rate allows for variations in country population to be taken into 

account when using this variable in regression analysis. 

 The World Bank‟s World Development Indicators (WDI) provided me with much of the 

other data.  Total population, rural population, GDP per capita growth rate, and the number of 

paved roads as a percentage of total roads all come from the WDI.  The first three variables have 

complete information for each observation, but the latter one does not.  Unfortunately, as 

mentioned above, much of the data that I would like to use in this study is either nonexistent or 

difficult to come by.  I have filled in the gaps as best as possible at times.  A subset of the WDI is 

the African Development Indicators (ADI), which has given me data in regards to life 

expectancy.  The data here is generally given every two years, so I have filled in the missing 

years by averaging the data in the years before and after the missing observations.  I have also 

collected data from pertinent variables that I have had to drop from my analysis due to the 

severely lacking observations reported.  These variables include literacy rates and income 

inequality rates.  As indicated by the literature, both variables would be useful in analyzing the 

connection between the prevalence of malaria and elite political instability, yet the lack of 

reported data makes it virtually impossible to utilize either variable in my analysis. 
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 The WHO Statistical Information System provides data on government expenditures on 

the health sector.  The observations report the government expenditures on health as a percentage 

of total government expenditures.  This data is limited to the years 1995 through 2001, so further 

observations for previous years need to be made.  To obtain data from the years 1980 through 

1995, I again used multiple sources.  The African Development Indicator series conducted by the 

World Bank filled in much of the missing data, and it also provided me with data for the 

government expenditures on defense as a percentage of total government expenditures.  The 

series Africa South of the Sahara also filled in many missing observations for both government 

health and government defense expenditures.  Neither variable, however, has complete 

information.  Also, using multiple sources for a variable can skew the results of my regression 

analysis. 

 Primary enrollment rates for countries are compiled using data from the United Nations, 

which uses UNESCO Institute for Statistics as its source.  The observations for this variable give 

the total primary enrollment levels for each country.  I have generated a variable that indicates 

the primary enrollment per 10,000 people in a similar method as the malaria rate variable so that 

country populations can be controlled for.  The United Nations High Commissioner for Refugees 

(UNHCR) provides data on refugees from the period 1975 to 2007.  I have taken data that 

indicates the total number of refugees each year that find asylum within the 20 countries of this 

study.  For foreign aid data, I have used the Organization for Economic Co-Operation and 

Development (OECD).  This data has been filtered to indicate the total net disbursements of 

Official Development Assistance (ODA) donated by all countries to each of the 20 nations I am 

studying.  These total net disbursements are measured in current US million dollars. 

 I have utilized the 2009 edition of the Africa South of the Sahara series to determine the 
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political system in place in each country during the 22 year time period.  I have assigned a zero 

during times of democracy and a one during times of dictatorship/military rule.  The final 

variable is the elite political instability variable.  I have imported this data from Pat McGowan‟s 

table of elite political instability published in his 2003 work.  Within this article, McGowan lists 

the exact date and country involved for every attempted or successful coup during the 1956 

through 2001 time period.  I have generated three different dummy variables within my data set 

utilizing the elite political instability occurrences.  The first dummy variable indicates a zero 

when no incident of PI has occurred in a given year and a one if at least one incident of PI has 

occurred, which can include attempted or successful coups.  The second dummy variable again 

indicates a zero when no incident of PI has occurred and a one if at least one successful coup has 

occurred during a given year.  The final dummy variable has the same indicator of zero when no 

incident of PI has occurred and a one if at least one attempted coup has occurred.  By utilizing 

these three different dummy variables, I can analyze my data in terms of all elite political 

instability, as indicated by the first dummy variable, or I can specifically run regressions with 

only successful coups or with only attempted coups, as indicated by the second and third dummy 

variables. 

 Although it may seem that my data set is filled with holes, this is a problem that others 

face as well.  In a March 2006 Bulletin of the World Health Organization entitled “Malaria 

Deaths are the Hardest to Count,” WHO researchers discuss how difficult it is to capture all the 

necessary data in regards to malaria in Sub-Saharan Africa.  These researchers claim that it is 

crucial to know the exact statistics so that they can better pursue the Roll Back Malaria 

campaign, which is attempting to halve malaria mortality by 2010 and again by 2015.  The 

analysts note that the problem of getting accurate, or any, data in Sub-Saharan Africa is not 
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specific to malaria, and that most data are hard to come by.  However, even without perfect data, 

the WHO is able to make good estimates to start programs that help treat problems like malaria.  

Thus, although my data set is certainly lacking in areas, hopefully interesting results can still be 

found, on the basis of which at least tentative conclusions can be made. 
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Results 

 All regression outputs can be found in Appendix 2.  The following two tables represent 

the regressions run utilizing the first equation. 

Table 1 

Variable Malaria Rate/100,000 

people 

Government Health Expenditures (as % of total 

expenditures)
¤¤

 

-113414.6**  

(52841.89)  

Primary School Enrollment Rate/10,000 people
¤
 18.66605***  

(5.280711)  

Foreign Aid  -18.10637*** 

(5.439164)  

Number of Physicians/1,000 people -126700.6**  

(49473.92)  

Number of Paved Roads (as % of total roads) -72381***  

(23185.57)  

Life Expectancy  -908.824*  

(448.2622)  

Constant 70433.79***  

(22050.63) 

R-squared 0.6058 

Standard errors in parentheses
 

¤ 
-- Variable lagged one time period

 

¤¤ 
-- Variable lagged two time periods 

*** p<0.01, ** p<0.05, * p<0.1 

 

 The first regression that I ran was an OLS estimation that did not include elite political 

instability.  All of the variables were statistically significant at the 90% level, and some even 

more so.  The important aspect of this regression is the signs associated with the coefficients.  As 

expected, there is a negative relationship between the rate of malaria and government health 

expenditures, foreign aid, number of physicians, number of paved roads, and life expectancy.  

Therefore, when one of these independent variables increases, the incidence of malaria 

decreases, all of which is consistent with the literature.  The only variable that did not seem to 

correspond with the literature is the primary school enrollment rate variable.  The positive 

coefficient can be interpreted to mean that increased enrollment corresponds with increased 
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malaria.  This interpretation seems counterintuitive, and perhaps the coefficient‟s proximity to 

zero implies that the relationship is small.  Note that the government health expenditure and the 

primary school enrollment rate variables were lagged to avoid endogeneity.  The next table 

depicted here includes various forms of elite political instability in the regression analysis. 

Table 2 

 
Variable Malaria Rate/100,000 

people 

Malaria Rate/100,000 

people 

Malaria Rate/100,000 

people 

Government Health 

Expenditures (as % of total 

expenditures)
¤¤

 

-133168.5**  

(55457.76)  

-133168.5**  

(55457.76)  

-109785* 

(55096.6)  

Primary School Enrollment 

Rate/10,000 people
¤
 

21.0826***  

(5.682198)  

21.0826***  

(5.682198)  

16.65415**  

(5.972977)  

Foreign Aid  -16.54999*** 

(5.585739)  

-16.54999*** 

(5.585739)  

-17.4163*** 

(5.69105)  

Number of Physicians/1,000 

people 

-145616.3**  

(52045.61)  

-145616.3**  

(52045.61)  

-109980*  

(58082.33)  

Number of Paved Roads (as % 

of total roads) 

-67510.55**  

(23462.93)  

-67510.55**  

(23462.93)  

-71507.84**  

(24872)  

Life Expectancy  -990.7049**  

(451.6917)  

-990.7049**  

(451.6917)  

-890.1823*  

(482.8964)  

Elite Political Instability 

Dummy 1
¤
, Dummy 2

¤
, 

Dummy 3 

9185.619  

(8263.561)  

9185.619  

(8263.561)  

3817.048  

(4981.865) 

Constant 72688.8***  

(22015.54) 

72688.8***  

(22015.54) 

69442.85***  

(23307.17) 

R-squared 0.6298 0.6298 0.6146 

Standard errors in parentheses
 

¤ 
-- Variable lagged one time period

 

¤¤ 
-- Variable lagged two time periods 

*** p<0.01, ** p<0.05, * p<0.1 

 

 This table represents the OLS estimations for the first equation including elite political 

instability.  The first column uses the PI dummy variable that simply states whether there was 

some form of PI during a particular observation.  The second column uses the PI dummy 

variable with at least one successful coup, and the third column uses the PI dummy variable with 

only failed attempts.  Note that the first and second columns have identical coefficients, which is 

most likely due to the lack of observations in certain variables, resulting in the two regressions 

utilizing the same observations.  The PI dummy variables in columns one and two are both 



 

 28  

lagged one year, but the PI dummy variable in column three is not.  Again, lagging the variables 

is to correct for endogeneity.  Like the first regressions, all of the independent variables are at 

least statistically significant at the 90% level, except for the PI variables.  Furthermore, the signs 

of the coefficients are unchanged from the first regression, and the scales of the coefficients are 

virtually the same.  Therefore, by including PI in the regression, the interpretations stay the 

same.  Government health expenditures, foreign aid, number of physicians, number of paved 

roads, and life expectancy all have statistically significant and negative relationships with the 

rate of malaria, whereas primary enrollment rate has a positive relationship.  It is also important 

to note that, although not statistically significant, elite political instability and the rate of malaria 

have a positive relationship.  This can be interpreted to mean that increased PI results in 

increased incidence of malaria. 

 Now that the first equation has produced significant results in regards to the relationships 

of various factors with the incidence of malaria, I will take these factors and make them the 

dependent variable in the second equation.  The second equation, recall, will be used to 

determine the specific effect of elite political instability on these factors that have caused or 

worsened the problem of malaria in Sub-Saharan Africa. 

 The first variable that I used as the dependent variable was the government health 

expenditure.  Much of the literature described the reallocation of expenditures away from sectors 

such as health and education during times of elite political instability, and towards military and 

defense.  And, as seen in the analysis of the first equation, decreased health expenditure results in 

increased malaria.  Therefore, the effect of elite political instability on government health 

expenditure is important in terms of the effect that PI has on the diseased and impoverished 

people of Sub-Saharan Africa.  The following table shows the results of this regression. 
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Table 3 

 
Variable Government Health 

Expenditures (F.E.) 

Government Health 

Expenditures (F.E.) 

Government Health 

Expenditures (F.E.) 

Elite Political Instability 

Dummy 1
¤¤

, Dummy 2, 

Dummy 3
¤¤

 

-.0043555  

(.004724)  

.0132167* 

(.0075094)  

-.0080548  

(.0059757)  

Political System in Place  -.0127658*** 

(.0045071)  

-.0171329*** 

(.0050234)  

-.0120488** 

(.0046774)  

GDP/Capita Growth Rate .0779548*** 

(.028992) 

.1187904***  

(.0315979) 

.072669**  

(.0301653) 

Constant .067495***  

(.0018828) 

.0672758***  

(.0018691) 

.0675556***  

(.0018885) 

R-squared 0.4014 0.4176 0.3973 

Standard errors in parentheses
 

¤ 
-- Variable lagged one time period 

¤¤ 
-- Variable lagged two time periods

 

*** p<0.01, ** p<0.05, * p<0.1 

 For this regression I used a fixed effects model.  Recall that the fixed effects model will 

help to account for fixed variables such as location and time, and thus the estimation for specific 

observations will be better.  I ran three different regressions, using the three different PI dummy 

variables.  None of the coefficients for the PI dummy variables were significant at the 95% level, 

although one is significant at the 90% level.  This dummy variable indicates when there is a 

successful coup during a specific observation.  The coefficient here is positive, which may seem 

counterintuitive to the literature.  However, bear in mind that Fosu determined that successful 

coups are most likely to bring about actual changes in the government (2002), and therefore 

insufficient health expenditure may actually be increased following a successful coup.  In this 

case, the government health expenditure will increase by 1.3% after a successful coup.  Although 

not significant, the coefficients on the other two PI dummy variables are negative, as government 

health expenditure will decrease by less than 1% according to these coefficients. 

 The coefficients on the other two independent variables are all significant at the 95% 

level, and can be usefully interpreted for this analysis.  The coefficient for the political system 

dummy variable is interpreted to mean that when a country‟s government changes from a 
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democratic rule to a military rule, the government health expenditure decreases between one and 

two percent.  This seems logical, as a more militaristic government will reallocate resources 

away from the health sector.  On the other hand, the coefficients for the GDP per capita growth 

variable are all positive.  Again, this would make sense, as an increase in GDP per capita will 

coincide with an increase in the economy, and subsequently an increase in government health 

expenditure.  The increase is at least 7% for each of the three regressions. 

 Although not shown here, when these regressions were run using the rate of malaria as an 

independent variable, malaria rate is significant at the 99% level.  However, the coefficient is 

virtually zero, and the significance of the other independent variables drops considerably, so no 

useful analysis can be made from the regressions that incorporate the rate of malaria as an 

independent variable. 

 Although not used in the first equation, I have used government defense expenditure as 

the dependent variable in my second equation.  The following table displays the results of the 

regressions run using each of the different PI dummy variables. 

Table 4 

 
Variable Government Defense 

Expenditures (F.E.) 

Government Defense 

Expenditures (F.E.) 

Government Defense 

Expenditures (F.E.) 

Elite Political Instability 

Dummy 1
¤
, Dummy 2

¤
, 

Dummy 3
¤
 

.0342879**  

(.0139212)  

.0478836** 

(.0191186)  

.0226962  

(.0187389)  

Political System in Place  .035423*** 

(.0118656)  

.0341813*** 

(.0124822)  

.0378555*** 

(.011918)  

GDP/Capita Growth Rate -.0561908 

(.0791595) 

-.0829968  

(.0825345) 

-.0575108  

(.0793106) 

Constant .1045379***  

(.0061579) 

.1041188***  

(.0063011) 

.1034932***  

(.0059471) 

R-squared 0.6008 0.5818 0.6106 

Standard errors in parentheses
 

¤ 
-- Variable lagged one time period 

*** p<0.01, ** p<0.05, * p<0.1 

 

Again using fixed effects estimation, the results here are very consistent with the literature 
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regarding PI and expenditure reallocation.  When a military government is in place, the 

government defense expenditure increases by over 3% in each case, and all of these coefficients 

are significant at the 99% level.  Furthermore, the coefficients regarding PI are significant at the 

95% level for the first two dummy variables, although not the third.  These coefficients indicate 

that during times of elite political instability, government defense expenditure increase by two to 

five percent.  The PI dummy variables are also lagged to avoid endogeneity here.  Thus, the 

results of the studies that concluded that government expenditures are reallocated to military and 

defense are reinforced in this regression.  A simple correlation between government defense 

expenditure and government health expenditure indicates that the two are negatively related, 

which means that when one increases the other decreases.  These results have a direct impact on 

the impoverished people of Sub-Saharan Africa.  Note that when the malaria rate was included in 

these regressions as an independent variable, all results became insignificant. 

 Table 5 represents a regression using fixed effects with foreign aid as the dependent 

variable.  In the first equation foreign aid was negatively related to the rate of malaria. 

Table 5 

 
Variable Foreign Aid (F.E.) Foreign Aid (F.E.) Foreign Aid (F.E.) 

Elite Political Instability 

Dummy 1
¤
, Dummy 2

¤
, 

Dummy 3
¤
 

-26.40781  

(27.66565)  

-32.62096 

(40.35495)  

-19.7389  

(35.57613)  

Political System in Place  -80.8219*** 

(23.17423)  

-70.81067*** 

(24.46226)  

-86.19239*** 

(24.26083)  

GDP/Capita Growth Rate 202.3943  

(172.5572) 

193.3997  

(182.8138) 

166.7814  

(181.5318) 

Constant 343.739***  

(11.26483) 

340.9656***  

(11.43042) 

346.1274***  

(11.39443) 

R-squared 0.4974 0.5072 0.4976 

Standard errors in parentheses
 

¤ 
-- Variable lagged one time period 

*** p<0.01, ** p<0.05, * p<0.1 

 

The only statistically significant coefficients in these regressions are for the political system, 

which is significant at the 99% level.  When a military government is in place, the amount of 
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foreign aid decreases by 70 to 90 million US dollars.  This is a significant decrease, and it 

corresponds to the studies that have determined that the lack of democratization in Sub-Saharan 

Africa is one cause of the poor state of affairs in the region (McGowan 2003, Fosu 2004).  Even 

though the coefficients regarding elite political instability in these regressions are not very 

significant, the negative relationship echoes the sentiment that PI decreases the amount of 

foreign aid that a nation receives by at least 19 million US dollars in each case.  As has been the 

case with the previous regressions mentioned, when the rate of malaria is included as an 

independent variable, the coefficients on the other variables become less significant.  However, 

the coefficients for the rate of malaria are significant, but they are virtually zero, so no 

considerable change to foreign aid can be seen. 

  There were no significant results when the second equation regression was run using 

physicians or paved roads as the dependent variable, and only the political system was 

significant in terms of the regression using life expectancy and primary school enrollment rate as 

the dependent variable.  However, the following correlations show that elite political instability 

and these four variables do have a negative relationship, albeit not a statistically significant one.  

The correlation outputs can be found in Appendix 3. 

Table 6 

 
Variable Elite Political 

Instability
¤
 

Political System in Place 

Number of Physicians/1,000 People -0.0288  -0.0174 

Number of Paved Roads (as % of total 

roads) 

-0.0442  0.1438  

Life Expectancy -0.1072 -0.0961 

Primary School Enrollment Rate/10,000 

people 

-0.0790 -0.2612 

¤ 
-- Variable lagged one time period 

 

Each of these correlations included the dependent variable, the elite political instability variable, 
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which was lagged one year, the political system, and the GDP per capita growth rate.  Table 6 

indicates the correlations of the various variables in regards to PI as well as the political system.  

As mentioned, none of these variables were statistically significant in regards to PI, yet the 

correlations indicate a negative relationship between them.  This relationship coincides with the 

various studies that indicated that PI has caused or helped to worsen the number of paved roads, 

a migration of physicians, decreased life expectancy, and decreased primary school enrollment.  

Similarly, these variables, except for the paved roads variable, are all negatively correlated with 

the political system as well.  This means that a military ruled government decreases the number 

of physicians, life expectancy, and primary school enrollment rate, but increases the number of 

paved roads. 

 Overall, the regressions that I have run in this analysis have echoed the sentiments of the 

studies conducted concerning the causes and effects of malaria and political instability.  After 

performing tests for heteroskedasticity, I have not detected any issues with this model.  Likewise, 

the corrections for endogeneity, such as dropping highly correlated variables as well as using 

lagged variables, have hopefully allowed for high-quality results.  The fixed effects estimations 

used mostly for the second equation have also provided more significant results. 
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Conclusion 

 Many important conclusions can be drawn from the regressions that I have run.  First of 

all, the regressions for the first equation helped to determine that government health 

expenditures, foreign aid, physicians, paved roads, and life expectancy are all negatively related 

to the rate of malaria.  Therefore, if there are insufficient resources devoted to the health sector, 

inadequate foreign aid, a lack of physicians or paved roads, or a decrease in life expectancy, then 

the rate of malaria will increase.  All of these results have theoretical support as well.  Without 

health resources from the government or from the international community, the people of Sub-

Saharan Africa cannot receive malaria treatment or prevent malaria using bed nets and 

insecticides.  Similarly, a lack of physicians will decrease the chance that the SSA people can 

receive proper treatment or care.  Inadequate paved roads force impoverished people to travel 

through highly-infested mosquito areas, increasing the likelihood of obtaining the malaria 

disease.  A decrease in life expectancy goes hand-in-hand with increased malaria, as poor overall 

health conditions lead to shorter life spans throughout the continent.  That increased primary 

school enrollment is linked with increased malaria seems counterintuitive.  However, some 

factors, such as travelling away from home through mosquito-infested areas to get to school 

could help to corroborate this issue.  The negative relationship between the rate of malaria and 

elite political instability, albeit statistically insignificant, is important as well. 

 Looking back at the literature, much of this regression analysis is echoed by the 

conclusions of the studies mentioned previously.  Bello (2005) discussed the severely lacking 

resources given to the health sector as well as the “brain drain” of physicians, and then uses 

econometric analysis to determine the effect of this on the rate of malaria.  The conclusion is that 

government health expenditure has dwindled and physicians have migrated away from the 
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country, leading to hindrances in economic development due to the increased prevalence of 

malaria.  Sachs and coauthors Teklehaimanot and McCord (2007) discussed the need for 

resources to combat the malaria disease, and they concluded that the international community is 

needed, in terms of foreign aid, to reduce the burden on the African governments.  Also, 

Montalvo and Reynal-Querol (2007) analyzed the impact of forced migration through mosquito-

infested areas.  They determined that people migrating away from paved roads are far more 

likely to come in contact with the disease. 

 Regression analysis on the second equation also yields results that confirm conclusions 

made by other studies.  The regressions determined negative relationships between elite political 

instability and government health expenditure, primary school enrollment rates, foreign aid, 

physicians, paved roads, and life expectancy, along with a positive relationship between PI and 

government defense expenditure.  The only regression that had statistically significant 

coefficients for PI and the dependent variable involved the government defense expenditure.  

Also, there was a negative relationship between the political system in place and government 

health expenditure, primary school enrollment rates, foreign aid, physicians, and life expectancy 

along with a positive relationship between the political system and government defense 

expenditure and paved roads.  All of these relationships, except for the ones involving physicians 

and paved roads, were statistically significant. 

 In previous studies, such as Mbaku (1988), Fosu (2002), and McGowan (2003), it is 

concluded that political instability results in reallocation of resources away from sectors such as 

health and education, and towards defense and military departments.  Mbaku‟s (1988) study 

determines that PI leads to a withdrawal of foreign aid as well as destruction of many roads and a 

“brain drain” of professionals.  These sentiments coincide with the results produced by the 
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regression analysis in this study. 

 Although this regression analysis has generated high-quality and significant results, there 

are still many potential sources of error in this study.  One of the major problems is the lack of 

fully comprehensive data, as previously mentioned.  This has forced me to drop variables from 

my analysis because the data needed for these variables does not exist, is difficult to come by, or 

is not reported properly.  At first, this may seem like a challenge to the purpose of my study, yet 

in a way it reinforces my purpose.  The idea that political instability has helped to maintain the 

multitudes of problems in the Sub-Saharan Africa region resonates with the issue of obtaining 

comprehensive data.  Hardly any SSA nation has sustained a long-lasting government that keeps 

records of all of the region‟s accounts.  In fact, the unavailability of data stems partially from the 

same reasons that malaria remains so prevalent.  For one, resource allocation towards the 

military and defense sectors prevents adequate funding to go to research and statistic 

maintenance.  Also, insufficient infrastructures make it difficult to keep high-quality records.  

Thus, the issue of obtaining data, although at first seen as a hindrance to my study in one aspect, 

helps to support it in another. 

 Endogeneity also remains a problem in this study.  Even though I have attempted to 

correct for endogeneity by dropping highly correlated variables and using lagged variables, the 

cyclical nature of many of these issues cannot be avoided.  Insufficient health expenditure begets 

higher rates of malaria which begets losses in economic productivity which begets further losses 

in health expenditure and so on.  There is no initial problem that needs to be fixed in order to 

correct all of the problems with malaria and political instability in Sub-Saharan Africa.  Each 

part of the cycle must be improved upon, because otherwise any improvement to one part of the 

cycle will be lost in another part of it.  Similarly, this source of error cannot simply be fully 
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corrected for in my regression analysis, and some aspect of endogeneity will probably remain in 

any results that I obtain. 

 This study set out to determine the effect of elite political instability on the “voiceless 

dying” of Sub-Saharan Africa using the prevalence of malaria as a vessel to do so.  The results 

from my regression analysis have confirmed the overlapping causes and effects described in the 

literature.  The prevalence of malaria is negatively affected by a lack of financial resources, poor 

infrastructures, diminished health services, along with many other factors.  PI, on the other hand, 

negatively affects financial resources given to the health sector, national and local 

infrastructures, health services, and much more.  The overlap of these phenomena is undeniable.  

Yet, ultimately, creating government stability in the SSA nations will not solve this problem.  It 

is simply an imperative step towards listening to the “voiceless dying.”  Although they are 

calling out for help, most of the continent, as well as the international community observing the 

region, do not hear them.  The impoverished and disease-stricken people of SSA are stuck in a 

“downward spiral of poverty,” and malaria is simply one of the problems.  This study has simply 

reinforced that there is much work to do.  Progress must be made in terms of availability of 

resources for both prevention and treatment of diseases; improved infrastructures must be built; 

foreign aid must be given in an intelligent and useful manner; education levels must improve; 

and stability of governments must be achieved.  Considering that my study stopped in the year 

2001, it is noteworthy that improvements in the region have been made.  Scholars such as Jeffrey 

Sachs and the other researchers mentioned in this paper have helped to contribute to the 

problems that concern the people who live in Sub-Saharan Africa.  Yet the burden of the 

“voiceless dying” remains, and the cycle has not yet been broken. 
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Appendices 

 

Appendix 1 – Summary Statistics 

 

 
    Variable |       Obs        Mean    Std. Dev.       Min        Max 

-------------+-------------------------------------------------------- 

        year |       440      1990.5    6.351511       1980       2001 

malaria_rate |       324    8524.375    8675.877      77.09   45848.84 

     pidummy |       440    .1340909    .3411378          0          1 

pidummy_1s~s |       407    .0638821    .2448437          0          1 

pidummy_on~d |       414    .0797101    .2711716          0          1 

-------------+-------------------------------------------------------- 

  health_exp |       307    .0636156    .0332001        .01        .17 

 defense_exp |       196    .1217857     .089106        .02        .46 

primary_rate |       395    1095.196    496.1255     295.29    2834.74 

 foreign_aid |       440    316.4259    260.0478      31.71    2030.67 

  physicians |       133    .0718045    .0501034          0        .27 

-------------+-------------------------------------------------------- 

 paved_roads |       177    .1693785    .1069524        .01        .55 

life_exp_mvs |       440    49.67982    5.468965      37.77      62.43 

political_~m |       440    .2818182    .4503973          0          1 

  gdp_growth |       440   -.0028636     .054111        -.3        .18 

 

 

 

 

Appendix 2 – Output for Regressions 
 

 

. reg malaria_rate lag_health_2 lag_primary_rate_1 foreign_aid physicians paved_roads  li 

> fe_exp_mvs 

 

      Source |       SS       df       MS              Number of obs =      27 

-------------+------------------------------           F(  6,    20) =    5.12 

       Model |  1.4750e+09     6   245839355           Prob > F      =  0.0025 

    Residual |   959957125    20  47997856.3           R-squared     =  0.6058 

-------------+------------------------------           Adj R-squared =  0.4875 

       Total |  2.4350e+09    26  93653586.8           Root MSE      =    6928 

 

------------------------------------------------------------------------------ 

malaria_rate |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lag_health_2 |  -113414.6   52841.89    -2.15   0.044    -223640.8   -3188.321 

lag_primar~1 |   18.66605   5.280711     3.53   0.002     7.650684    29.68143 

 foreign_aid |  -18.10637   5.439164    -3.33   0.003    -29.45227   -6.760477 

  physicians |  -126700.6   49473.92    -2.56   0.019    -229901.4   -23499.82 

 paved_roads |     -72381   23185.57    -3.12   0.005    -120745.2   -24016.75 

life_exp_mvs |   -908.824   448.2622    -2.03   0.056    -1843.882    26.23452 

       _cons |   70433.79   22050.63     3.19   0.005     24436.99    116430.6 

------------------------------------------------------------------------------ 
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. reg malaria_rate lag_health_2 lag_primary_rate_1 foreign_aid physicians paved_roads li 

> fe_exp_mvs lag_pi_1 

 

      Source |       SS       df       MS              Number of obs =      27 

-------------+------------------------------           F(  7,    19) =    4.62 

       Model |  1.5337e+09     7   219093195           Prob > F      =  0.0037 

    Residual |   901340895    19  47438994.5           R-squared     =  0.6298 

-------------+------------------------------           Adj R-squared =  0.4935 

       Total |  2.4350e+09    26  93653586.8           Root MSE      =  6887.6 

 

------------------------------------------------------------------------------ 

malaria_rate |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lag_health_2 |  -133168.5   55457.76    -2.40   0.027      -249243   -17094.09 

lag_primar~1 |    21.0826   5.682198     3.71   0.001     9.189623    32.97558 

 foreign_aid |  -16.54999   5.585739    -2.96   0.008    -28.24107   -4.858902 

  physicians |  -145616.3   52045.61    -2.80   0.011      -254549    -36683.6 

 paved_roads |  -67510.55   23462.93    -2.88   0.010      -116619   -18402.06 

life_exp_mvs |  -990.7049   451.6917    -2.19   0.041    -1936.106   -45.30334 

    lag_pi_1 |   9185.619   8263.561     1.11   0.280    -8110.212    26481.45 

       _cons |    72688.8   22015.54     3.30   0.004     26609.74    118767.9 

------------------------------------------------------------------------------ 

 

 

 

. reg malaria_rate lag_health_2 lag_primary_rate_1 foreign_aid physicians paved_roads  li 

> fe_exp_mvs lag_pis_1 

 

      Source |       SS       df       MS              Number of obs =      27 

-------------+------------------------------           F(  7,    19) =    4.62 

       Model |  1.5337e+09     7   219093195           Prob > F      =  0.0037 

    Residual |   901340895    19  47438994.5           R-squared     =  0.6298 

-------------+------------------------------           Adj R-squared =  0.4935 

       Total |  2.4350e+09    26  93653586.8           Root MSE      =  6887.6 

 

------------------------------------------------------------------------------ 

malaria_rate |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lag_health_2 |  -133168.5   55457.76    -2.40   0.027      -249243   -17094.09 

lag_primar~1 |    21.0826   5.682198     3.71   0.001     9.189623    32.97558 

 foreign_aid |  -16.54999   5.585739    -2.96   0.008    -28.24107   -4.858902 

  physicians |  -145616.3   52045.61    -2.80   0.011      -254549    -36683.6 

 paved_roads |  -67510.55   23462.93    -2.88   0.010      -116619   -18402.06 

life_exp_mvs |  -990.7049   451.6917    -2.19   0.041    -1936.106   -45.30334 

   lag_pis_1 |   9185.619   8263.561     1.11   0.280    -8110.212    26481.45 

       _cons |    72688.8   22015.54     3.30   0.004     26609.74    118767.9 

------------------------------------------------------------------------------ 

 

 

. reg malaria_rate lag_health_2 lag_primary_rate_1 foreign_aid physicians paved_roads  li 

> fe_exp_mvs pidummy_only_failed 

 

      Source |       SS       df       MS              Number of obs =      26 

-------------+------------------------------           F(  7,    18) =    4.10 

       Model |  1.4736e+09     7   210509682           Prob > F      =  0.0074 

    Residual |   924052940    18  51336274.5           R-squared     =  0.6146 

-------------+------------------------------           Adj R-squared =  0.4647 

       Total |  2.3976e+09    25  95904828.6           Root MSE      =  7164.9 

 

------------------------------------------------------------------------------ 

malaria_rate |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

lag_health_2 |    -109785    55096.6    -1.99   0.062    -225538.6    5968.662 

lag_primar~1 |   16.65415   5.972977     2.79   0.012     4.105396    29.20291 

 foreign_aid |   -17.4163    5.69105    -3.06   0.007    -29.37275    -5.45985 

  physicians |    -109980   58082.33    -1.89   0.074    -232006.4     12046.5 

 paved_roads |  -71507.84      24872    -2.88   0.010      -123762   -19253.69 

life_exp_mvs |  -890.1823   482.8964    -1.84   0.082     -1904.71    124.3453 

pidummy_on~d |   3817.048   4981.865     0.77   0.453    -6649.463    14283.56 

       _cons |   69442.85   23307.17     2.98   0.008     20476.32    118409.4 

------------------------------------------------------------------------------ 
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. areg health_exp lag_pi_2 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     307 

                                                       F(  3,   284) =    6.79 

                                                       Prob > F      =  0.0002 

                                                       R-squared     =  0.4014 

                                                       Adj R-squared =  0.3551 

                                                       Root MSE      =  .02666 

 

------------------------------------------------------------------------------ 

  health_exp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    lag_pi_2 |  -.0043555    .004724    -0.92   0.357    -.0136541    .0049431 

political_~m |  -.0127658   .0045071    -2.83   0.005    -.0216374   -.0038942 

  gdp_growth |   .0779548    .028992     2.69   0.008     .0208883    .1350213 

       _cons |    .067495   .0018828    35.85   0.000      .063789     .071201 

-------------+---------------------------------------------------------------- 

          id |        F(19, 284) =      8.043   0.000          (20 categories) 

 

 

 

 

. areg health_exp pidummy_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     284 

                                                       F(  3,   261) =    9.21 

                                                       Prob > F      =  0.0000 

                                                       R-squared     =  0.4176 

                                                       Adj R-squared =  0.3685 

                                                       Root MSE      =  .02635 

 

------------------------------------------------------------------------------ 

  health_exp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

pidummy_1s~s |   .0132167   .0075094     1.76   0.080    -.0015701    .0280035 

political_~m |  -.0171329   .0050234    -3.41   0.001    -.0270245   -.0072413 

  gdp_growth |   .1187904   .0315979     3.76   0.000      .056571    .1810097 

       _cons |   .0672758   .0018691    35.99   0.000     .0635953    .0709562 

-------------+---------------------------------------------------------------- 

          id |        F(19, 261) =      7.624   0.000          (20 categories) 

 

 

 

. areg health_exp lag_pif_2 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     291 

                                                       F(  3,   268) =    6.20 

                                                       Prob > F      =  0.0004 

                                                       R-squared     =  0.3973 

                                                       Adj R-squared =  0.3479 

                                                       Root MSE      =  .02693 

 

------------------------------------------------------------------------------ 

  health_exp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

   lag_pif_2 |  -.0080548   .0059757    -1.35   0.179      -.01982    .0037105 

political_~m |  -.0120488   .0046774    -2.58   0.011     -.021258   -.0028396 

  gdp_growth |    .072669   .0301653     2.41   0.017      .013278      .13206 

       _cons |   .0675556   .0018885    35.77   0.000     .0638373    .0712738 

-------------+---------------------------------------------------------------- 

          id |        F(19, 268) =      7.339   0.000          (20 categories) 
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. areg defense_exp lag_pi_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     196 

                                                       F(  3,   173) =    5.59 

                                                       Prob > F      =  0.0011 

                                                       R-squared     =  0.6008 

                                                       Adj R-squared =  0.5501 

                                                       Root MSE      =  .05977 

 

------------------------------------------------------------------------------ 

 defense_exp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    lag_pi_1 |   .0342879   .0139212     2.46   0.015     .0068106    .0617652 

political_~m |    .035423   .0118656     2.99   0.003      .012003     .058843 

  gdp_growth |  -.0561908   .0791595    -0.71   0.479    -.2124334    .1000519 

       _cons |   .1045379   .0061579    16.98   0.000     .0923835    .1166922 

-------------+---------------------------------------------------------------- 

          id |        F(19, 173) =     12.727   0.000          (20 categories) 

 

 

 

. areg defense_exp lag_pis_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     183 

                                                       F(  3,   160) =    5.42 

                                                       Prob > F      =  0.0014 

                                                       R-squared     =  0.5818 

                                                       Adj R-squared =  0.5243 

                                                       Root MSE      =  .06003 

 

------------------------------------------------------------------------------ 

 defense_exp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

   lag_pis_1 |   .0478836   .0191186     2.50   0.013     .0101263     .085641 

political_~m |   .0341813   .0124822     2.74   0.007     .0095301    .0588324 

  gdp_growth |  -.0829968   .0825345    -1.01   0.316    -.2459944    .0800007 

       _cons |   .1041188   .0063011    16.52   0.000     .0916749    .1165628 

-------------+---------------------------------------------------------------- 

          id |        F(19, 160) =     10.786   0.000          (20 categories) 

 

 

 

. areg defense_exp lag_pif_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     183 

                                                       F(  3,   160) =    4.12 

                                                       Prob > F      =  0.0076 

                                                       R-squared     =  0.6106 

                                                       Adj R-squared =  0.5571 

                                                       Root MSE      =  .05878 

 

------------------------------------------------------------------------------ 

 defense_exp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

   lag_pif_1 |   .0226962   .0187389     1.21   0.228    -.0143113    .0597037 

political_~m |   .0378555    .011918     3.18   0.002     .0143187    .0613924 

  gdp_growth |  -.0575108   .0793106    -0.73   0.469    -.2141415    .0991199 

       _cons |   .1034932   .0059471    17.40   0.000     .0917483    .1152381 

-------------+---------------------------------------------------------------- 

          id |        F(19, 160) =     12.710   0.000          (20 categories) 
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. areg foreign_aid lag_pi_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     439 

                                                       F(  3,   416) =    5.86 

                                                       Prob > F      =  0.0006 

                                                       R-squared     =  0.4974 

                                                       Adj R-squared =  0.4708 

                                                       Root MSE      =  189.22 

 

------------------------------------------------------------------------------ 

 foreign_aid |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

    lag_pi_1 |  -26.40781   27.66565    -0.95   0.340    -80.78971    27.97409 

political_~m |   -80.8219   23.17423    -3.49   0.001    -126.3751   -35.26871 

  gdp_growth |   202.3943   172.5572     1.17   0.242    -136.7985     541.587 

       _cons |    343.739   11.26483    30.51   0.000     321.5959    365.8821 

-------------+---------------------------------------------------------------- 

          id |        F(19, 416) =     20.124   0.000          (20 categories) 

 

 

 

. areg foreign_aid lag_pis_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     406 

                                                       F(  3,   383) =    4.08 

                                                       Prob > F      =  0.0072 

                                                       R-squared     =  0.5072 

                                                       Adj R-squared =  0.4788 

                                                       Root MSE      =  189.25 

 

------------------------------------------------------------------------------ 

 foreign_aid |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

   lag_pis_1 |  -32.62096   40.35495    -0.81   0.419     -111.966    46.72403 

political_~m |  -70.81067   24.46226    -2.89   0.004    -118.9078   -22.71353 

  gdp_growth |   193.3997   182.8138     1.06   0.291    -166.0445     552.844 

       _cons |   340.9656   11.43042    29.83   0.000     318.4914    363.4399 

-------------+---------------------------------------------------------------- 

          id |        F(19, 383) =     19.444   0.000          (20 categories) 

 

 

 

. areg foreign_aid lag_pif_1 political_system gdp_growth, absorb(id) 

 

Linear regression, absorbing indicators                Number of obs =     413 

                                                       F(  3,   390) =    5.07 

                                                       Prob > F      =  0.0019 

                                                       R-squared     =  0.4976 

                                                       Adj R-squared =  0.4692 

                                                       Root MSE      =  191.01 

 

------------------------------------------------------------------------------ 

 foreign_aid |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

   lag_pif_1 |   -19.7389   35.57613    -0.55   0.579    -89.68389    50.20609 

political_~m |  -86.19239   24.26083    -3.55   0.000    -133.8908   -38.49402 

  gdp_growth |   166.7814   181.5318     0.92   0.359    -190.1221    523.6848 

       _cons |   346.1274   11.39443    30.38   0.000     323.7252    368.5296 

-------------+---------------------------------------------------------------- 

          id |        F(19, 390) =     19.139   0.000          (20 categories) 
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Appendix 3 – Output for Correlations 
 

. corr physicians lag_pi_1 political_system gdp_growth 

(obs=132) 

 

             | physic~s lag_pi_1 politi~m gdp_gr~h 

-------------+------------------------------------ 

  physicians |   1.0000 

    lag_pi_1 |  -0.0288   1.0000 

political_~m |  -0.0174   0.2724   1.0000 

  gdp_growth |   0.1434  -0.1113  -0.0769   1.0000 

 

 

 

. corr paved_roads lag_pi_1 political_system gdp_growth 

(obs=177) 

 

             | paved_~s lag_pi_1 politi~m gdp_gr~h 

-------------+------------------------------------ 

 paved_roads |   1.0000 

    lag_pi_1 |  -0.0442   1.0000 

political_~m |   0.1438   0.2329   1.0000 

  gdp_growth |   0.1735  -0.0635  -0.0435   1.0000 

 

 

 

. corr life_exp_mvs lag_pi_1 political_system gdp_growth 

(obs=439) 

 

             | life_e~s lag_pi_1 politi~m gdp_gr~h 

-------------+------------------------------------ 

life_exp_mvs |   1.0000 

    lag_pi_1 |  -0.1072   1.0000 

political_~m |  -0.0961   0.2300   1.0000 

  gdp_growth |   0.1038  -0.0970  -0.0549   1.0000 

 

 

 

. corr primary_rate lag_pi_1 political_system gdp_growth 

(obs=394) 

 

             | primar~e lag_pi_1 politi~m gdp_gr~h 

-------------+------------------------------------ 

primary_rate |   1.0000 

    lag_pi_1 |  -0.0790   1.0000 

political_~m |  -0.2612   0.2358   1.0000 

  gdp_growth |   0.0231  -0.0819  -0.0206   1.0000 

 


