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Research Question 

There is a variation in standardized test scores among elementary school students across 

the United States. For example, twelve percent of fourth grade students in Massachusetts scored 

at or above the advanced math level while only two percent of fourth grade students in 

Massachusetts scored at or above the advanced math level. How do we explain the variation in 

standardized test scores across the United States? 

 I include all fifty of the United States since 2005 in my analysis. A standardized test is a 

nationwide test given to students in order to measure their proficiency in reading and 

mathematics. The largest, most widely recognized, standardized test in the United States is the 

National Assessment of Educational Progress (NAEP).  

 Answering why elementary school students’ test scores vary across the United States will 

provide answers on how to increase test scores within states that have lower average test scores 

than others. Organizations focusing on the education system in America such as The American 

Council on Education, National Association for the Education of Young Children and the 

Alliance for Excellent Education have an interest in this question. Additionally, groups such as 

teachers, school administrators, government officials and local school boards are interested in the 

findings.  

 In the past, scholars have generally analyzed socioeconomic status, race, gender, and 

teacher salaries in order to understand the variance in test scores. I argue that the variation in 

standardized test scores across the United States is dependent on the percent of the education 

budget that administrators receive. When administrators are paid more money than teachers, 

teachers will want to leave the classroom to become administrators in order to receive a higher 
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salary. I hypothesize that as money and resources shift away from the teachers and classrooms 

towards administrations, test scores will decrease.  

My research will consist of five sections. First, I examine previous research on students’ 

educational outcomes in the United States by looking at specific variables that influence 

outcomes. Second, I discuss my hypothesis and theory where I hypothesize that standardized test 

scores of students across the United States will decrease as administrators’ salaries increase and 

teachers’ salaries decrease. I make a rationalist argument, claiming that people are rational 

beings and want to make more money and if teachers see that administrators are making more 

money, theses teachers will leave the classroom to become administrators. Third, I discuss data 

and methods used for my analysis. My dependent variable is the scores of standardized math and 

reading tests of fourth graders across the United States. My variable of interest is the ratio of 

teacher to administrative salaries. Additionally, I include five other control variables in my 

analysis: student-to-teacher ratio, percent white by state, income, political party of the Governor, 

and percent female by state. I test a standard ordinary least squared regression, testing two 

separate models- one for math scores and one for reading scores. Fourth, I discuss results of my 

regression analyses. My hypothesis was supported for math test scores as the ratio of teacher to 

administrative salary was a statistically significant predictor of math test scores, as well as 

student-to-teacher ratio, percent white, income, and percent female by state. Not significant as a 

predictor of math test scores was the political party of the Governor. My hypothesis was not 

supported for reading test scores as the ratio of teacher to administrative salary was not 

statistically significant. Student-to teacher ratio, percent white, income, and percent female by 

state were also not statistically significant predictors of reading test scores. However, political 

party of the Governor was a statistically significant predictor for reading test scores. In my fifth 
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and final section, I discuss conclusions and implications associated with the findings of my 

study. Through my analysis I was able to show that the ratio of teacher to administrative salaries 

does affect the results of students’ math test scores. Additionally, I offer suggestions for 

improvement and suggestions for future research to determine what specifically is causing 

variance in standardized test scores of students across the United States.  

 

Literature Review  

There are four hypotheses in the literature explaining the variation in the outcomes of 

high school students across the United States. These hypotheses are the resource allocation 

hypothesis, the student-to-teacher ratio hypothesis, the social influences hypothesis, and the 

geographic location hypothesis.  

The first hypothesis, the resource allocation hypothesis argues that states have varying 

student outcomes because each state allocates resources differently. The No Child Left Behind 

Act was passed in 2001 with the intention of “raising achievement and closing achievement 

gaps” (National Education Association). The law was passed in response to the growing concern 

that “our system of education performs poorly” (Dee, 23) and set “high standards for Academic 

performance of America’s public schools” (Andrews & Thompson, 523). The No Child Left 

Behind Act created benchmarks to force schools to meet minimum standards (Andrews & 

Thompson, 523) which allowed lawmakers and organizations to monitor students and schools to 

ensure that they were receiving the resources necessary for meeting standards (National 

Education Association). Additionally, the No Child Left Behind Act “hopes to improve student 

outcomes by introducing accountability” within school districts (Dee, 23). A study done in 2002 

in reference to the equality of distribution of funds showed that “states with higher proportions of 
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revenues provided by state governments generally showed a more equitable distribution of 

resources than states in which districts were more dependent on local revenue” (Moser & 

Rubenstein, 63). On the other hand, a study done in New Jersey showed that the more school 

funds which were raised locally, the more positive influence it had on students because of its 

direct influence on classroom spending (Mensah, Schoderbek, & Sahay, 1). The citizens within 

the community knew exactly where their money was going and they had a greater opportunity to 

make sure it was put to good use and was used to help the students.  

One of the most common complaints in reference to public schools is the misallocation of 

resources. Many people believe too few resources are directed towards the classroom and toward 

student instruction. There is a rising apprehension that school administrations “consume too 

much of the educational dollar in traditional public schools, diverting much needed resources 

from classrooms and hampering efforts to improve student outcomes” (Arsen & Ni, 1). A study 

done in Michigan compared “resource allocation” (Arsen & Ni,1) in charter schools and in 

public schools finding that “charter schools spend on average $774 more per pupil per year on 

administration and $1141 less on instruction than traditional public schools” (Arsen & Ni, 8). 

The Michigan charter schools do however spend “a great deal more on administration” (Arsen & 

Ni, 9). Other studies also claim that administration consumes too much of the educational 

resources which is a detriment to “educational productivity (Brewer, 111). Brewer hypothesized 

that more administration lowers output because of the “increased burden central offices and 

building administrators place on teachers” because more administration displaces other 

instructional resources within the fixed budget (Brewer, 112). How a school or school district 

chooses to allocate the financial resources it is given can greatly advance students’ knowledge or 

greatly hinder it. Districts that have ensured all possible funds are put towards the classroom 
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have seen greater results. The difficulty arises with the fact that administrators and teachers still 

need to be paid for their work which is the reason that not all the financial resources can make it 

to the classroom.  

The second hypothesis, that previous literature finds, is the student-to-teacher ratio 

hypothesis which states that the student-teacher ratio is off balance and reducing class sizes 

would increase student outcomes across the country (Johnson, 354). Teachers are a very valuable 

and often underrated resource for the classroom though they are in it every day. A growing 

problem is the increase in number of students while the number of teachers remains the same. 

The Washington State Institute for Public Policy “analyzed whether reducing class size in the K-

12 school system leads to better student outcomes” (Aos & Pennucci, 1). The study found that 

reducing class size in early K-12 grades resulted in a favorable outcome. The Institute 

determined benefits for reducing class size came from “present-valued life-cycle gains in 

improved labor market performance, reduced criminality, and lowered health care costs” (Aos & 

Pennucci, 4). This supports a previous study finding that students who had been in small classes 

spent more time on task, misbehaved less frequently, and had greater test score gains and had 

higher level of achievement than their peers in classes considered regular size (Achilles,Finn, & 

Pate-Bain, 27). A recent study examined the difference in academic skills at kindergarten entry 

across the country. The study showed that “children in large urban and rural areas entered 

kindergarten with less advanced academic skilled than children in small urban areas and 

suburbs” which could be attributed to “less advantageous home environments” (Miller & 

Vortuba-Drzal, 234). This is because the children that were in smaller daycare settings were 

allowed more one-on-one time and personal attention from teachers (Miller & Vortuba-Drzal, 

234) in order to fine-tune their academic skills ensuring they were ready for kindergarten. A 
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larger student-teacher ratio means that teachers are not allowed to spend as much time with 

students on an individual basis; this can result in students falling behind further negatively 

effecting student outcomes.  

The third hypothesis, the social influences hypothesis states that because social influences 

vary from state to state, student outcomes will also vary from state to state. Many different 

factors are included in social influences including participation in extracurricular activities, 

family dynamics, race, and income.  

Previous research has stressed the importance of participation in after-school activities to 

keep students busy and off the streets. The College Board looked at the relationship between 

participation and student outcomes, particularly SAT scores. The data, from a national sample of 

college-bound high school students showed that those who participate in extracurricular 

activities have higher SAT scores than those who don’t participate in extracurricular activities; 

furthermore, participation in extracurricular activities benefits minorities and socioeconomically 

disadvantaged students more than white students (Everson & Millsap, 5). A study in Georgia 

found that the implementation of after school programs greatly increased student outcomes. The 

study examined After-School All-Stars, which is “a comprehensive after school program 

designed specifically for middle school children living within the urban environment” (Andrews 

& Thompson, 523). The program includes academic tutoring, enrichment programs such as field 

trips and clubs, parental involvement, and physical activity. By comparing the results of students 

who participated to students who did not participate, it was found that grade point average and 

attendance at school was higher than those who did not participate (Andrews & Thompson, 523).  

Parental education and influence are other social influences discussed at length within the 

literature. In addition, children who have parents that are “more highly educated will enjoy 
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greater age-linked gains in cognitive abilities and academic achievement” according to recent 

studies (Tucker-Drob, 12). These studies have shown how critical parental involvement is in 

student outcomes (Tucker-Drob, 12), comparing the role of a parent to that of a teacher (Groves, 

219). Previous research has found that parental involvement is key in development of skills and 

knowledge when children are younger finding that parents are most influential in the “building 

up of a background of knowledge” before their children enter school (Groves, 220). If parents 

have minimal education, they will be unable to pass their knowledge on to their children as they 

grow, because “parent education makes known the sources of the various sorts of information 

that the parent needs to have as the child passes through the progressive stages of his 

development” (Groves, 220). If parents are unable to build this foundation of knowledge and 

learning skills for their children at a young age, the children will already be behind other students 

who have received this knowledge at a young age from their parents.  

The third social influence the literature largely discussed was race. The achievement gap 

between white students and minority students is a frequently discussed topic in regards to 

education as it is always present and persistent. In early years, segregation of all public places, 

including schools, was not only commonplace but expected. The integration of schools changed 

all of this, but because the beginning of the United States separated blacks from whites, the issue 

of race still continues today (Cohen, 281). The effect of race is usually discussed at the policy 

level, as many educational policies have been implemented in an attempt to equalize race 

inequality. In the 1980’s, many “education authorities produced policy documents where were 

designed to remedy racism” (Williams, 135). A small number of schools across the country have 

“been able to narrow the achievement gap through implementation of strategies that impact 

everything from student-teacher relationships to the role of the district as a whole” (Williams, 
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67). The strategies adopted by these schools could be easily implemented in any school across 

the country however the researcher notes that a “dramatic shift in the attitude and priorities of 

policy-makers, administration, and teachers must occur” (Williams, 67). Many research articles 

saw the issue of race as a perpetuation of a stereotype identifying “racial minorities as 

educational problems” (Williams, 135). The dominance-differentiation theory examines “how 

immigrants’ place of education, whether in the United States or abroad, and whether racial status 

affects their ability to integrate into U.S. society (Painter II, 1375). The theory accompanied with 

this is that receiving an education in a foreign country is generally linked to “lower wealth 

accumulation” (Painter II, 1375).  

The issue of income is one of the most influential factors in student’s educational 

outcomes, affecting students before they enter school to long after they complete school. Coming 

from a low-income family is considered one of the most “influential and consistent factor related 

to schooling outcomes” (Fowler & Walberg, 189). The effect of income on education creates a 

cyclical pattern, difficult to escape from. Because “ability is a key determinant of capital 

accumulated” (Cardak, 239), if a child is born into a low-income family, their chances of being 

successful in school are immediately lower than children in wealthy families. The likelihood of 

them failing out, dropping out, or only receiving a GED are higher because of lack of financial 

resources to be successful which catapults them into a life of poverty and if they have children, 

their children will more than likely experience the same results (Morgan & David, 423). After 

analyzing private education models and public education models, it was found that students who 

attend private schools have higher incomes later in life than compared to students who attend 

public schools (Cardak, 239). The economic advantage of families with money is clear here as 
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they can afford to send their children to private schools to receive a better education than low-

income families 

Social factors come from a variety of sources whether they are something the students 

have control over or they don’t; regardless social influences greatly impact students’ educational 

outcomes. By joining extracurricular activities or engaging with their parents, students and 

parents can be proactive to improve outcomes. However, some students don’t have access to 

after school programs or they don’t parents who are actively involved with their education.  

Unfortunately, the issue of race and income are factors that will continue to plague students until 

better research finds a method to break from the cyclical pattern created by race and income.  

The fourth and final hypothesis found in the literature, is the geographic location 

hypothesis which argues that whether students go to an urban school or rural school will impact 

their success as a student.  A study done in 2002 looked at the distribution of resources and 

equality of funding across communities from forty-nine states from 1992-1995. The levels of 

funding were not equal across states nor were they consistent within a state over the years. It 

concluded that “states with fewer school districts relative to students tended to have a more equal 

distribution of education dollars than states with more districts” (Moser & Rubenstein, 63). 

States with fewer districts could allocate more money to each district making sure they have an 

equal and fair amount of money to work with. A 2013 study examined the academic levels of 

children entering kindergarten showing that those in small urban areas and suburbs entered 

kindergarten had more advanced academic skills (Miller & Vortuba-Drzal, 234). It also looked at 

home-based vs. center-based preschools determining that home-based preschools, typically 

located in more rural settings, fostered a better environment to develop children’s academic 

skills. Research from the study also demonstrated that parents living in large urban areas had less 
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knowledge of their children’s academic development (Miller & Vortuba-Drzal, 235). Another 

study examined whether teacher’s qualifications affected student achievement in urban 

elementary schools. The results showed that weak to little relationships (Buddin & Zamarro, 

107). The geographic location hypothesis investigates the several factors influencing student 

outcomes. Geographic location of the school and home do influence the outcomes but factors 

such as childcares in early childhood ages demonstrate how important location can be. 

Past research has focused on variables such as resources allocated to the classroom, 

student-to-teacher ratio within a classroom, participation in extracurricular activities, family 

dynamics, race, income, and geographic location as predictors for a student’s educational 

performance. I include another variable: ratio of teacher to administrative salaries. Recent news 

focuses on the drop in standardized test scores of American students in comparison to students in 

other countries. Because the salaries of administrator’s are at an all time high, I hypothesize that 

the shift of money away from teachers is to blame for the drop in standardized test scores. 

 

 Hypothesis & Theory 

 I hypothesize that the standardized test scores of students across the United States is 

dependent on how each school chooses to allocate the money for teacher and administrator 

salaries. The variable of interest is the ratio of teacher salaries to administrator salaries. The 

dependent variable is the average standardized test scores of students across the United States.  

 The argument I make is a rationalist argument. People are rational beings and will go 

towards a job that pays more money. When administrators are paid more money than what 

teachers are paid, teachers will be enticed to leave the classroom. The teachers will respond to 

the incentive of making more money, and will become administrators. This will pull the good 
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teachers out of the classrooms which leaves empty spots within classes and administrators must 

quickly fill with candidates that may not be as qualified as previous teachers.   

If schools were to pay their teachers more money, they would incentivize more people to 

be teachers, likely attracting better teachers to the classroom. However, if they pay 

administrators more money, they incentivize good teachers to leave the classroom and become 

administrators.  

When schools put more money towards the administration, they are shifting much needed 

resources away from the classroom, including the teacher. These are resources necessary for 

teachers to not only educate, but to educate effectively. This shift in resources results in a 

negative effect on student standardized test scores because the student is lacking the necessary 

resources to perform well.  

 Schools that put more resources towards the classroom and towards teachers than towards 

the administrators, on the other hand, are more likely to have higher student test scores. The 

increased money to teachers and classrooms results in good teachers remaining in the classroom 

to teach and having the resources to educate students. Because there is more money going 

towards the teachers and the classroom, more money can be used to ensure that students are 

performing to the best of their ability.  

 

Data and Methods 

I regress the standardized math and reading test scores of fourth graders from 2009-2010 

across the United States on my variable of interest, the ratio of teacher salaries to administrative 

salaries. I include several additional independent variables in the analysis: student to teacher 

ratio, political party of the Governor and the percent white by state. I also include several control 
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variables from the literature: percent female by state and average income by state. I expect to 

find a statistically significant correlation between my dependent and variable of interest.  

I measure standardized test scores using data from The Nation’s Report Card from 2009-

2010. The math scores range from 227 to 252 showing the range, which demonstrates the 

variance in standardized math scores of fourth graders across the United States. Figure 1, shown 

below, offers a clear visual representation of the distribution of test scores on the math portion of 

the test. The histogram shows the distribution of math scores are in the United States. The left 

and right ends of the histogram represent possible outliers. The lowest math score, an average of 

219, is representative of the District of Columbia whereas the highest math scores come from 

Massachusetts, with an average of 252.  

Figure 1 

Distribution of Math Scores 

 

I will operationalize the reading scores value from 207 to 234 demonstrating the variance 

in standardized reading scores of fourth graders across the country using data from The Nation’s 
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Report Card from 2009-2010. Figure 2, shown below illustrates the variance in test scores for 

reading tests across the United States. With reading scores, the normal distribution is on the 

lower end of the scoring scale, which is quite different from the math scores. The highest score, 

with an average of 234, is from the state of Massachusetts while Washington DC has the lowest 

reading score average at 202. The lower test scores do not appear to be outliers as they still fall 

close to the rest of the distribution of test scores across the country.  

Figure 2 

Distribution of Reading Scores 

 

I measure elementary school teacher salaries using data found in the National Education 

Association’s Rankings of the States from 2009 (National Educational Association). I will 

operationalize the value from $71,633 to $33,837 with the range demonstrating the large 

variance in elementary school teacher salaries across the United States. Figure 3, below, shows a 

visual of the data and the variance between teacher salaries from state to state. On the high end 
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of the spectrum if New York, where the average annual salaries for teachers is $71,633 while 

South Dakota, on the low end, has an average annual salary of $38, 837.  

Figure 3 

Distribution of Teacher Salaries 

 

 I measure the elementary school administrator salaries using data from the Schools and 

Staffing Survey from the National Center for Education Statistics (National Education 

Association). I will operationalize the value from $53,700 to $101,700 with the range 

demonstrating the variance in administrative salaries in elementary schools across the United 

States. Below in Figure 4, the histogram of administrator salaries visualizes the distribution of 

administrator salaries across the United States. The figure shows that school administrators in 

New Jersey make the most; the average annual salary is $101,700. Opposite of New Jersey is 

Montana, where the average annual administrator salary is $53,700. There are no significant 

outliers in this distribution.  
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Figure 4 

Distribution of Administrator Salaries

 

I include the data on teacher and administrator salaries strictly for demonstrative 

purposes. My variable of interest is the ratio of teacher salaries to administrator salaries. In order 

to calculate this ratio, for each state I divided teacher salaries by administrator salaries to receive 

a decimal number. This decimal number is the ratio that I use for all analyses. I will 

operationalize value from .637 to .884 with the range demonstrating the variation in ratio of 

teacher to administrator salary across the United States.  

Table 1, shown below, lists the descriptive summary statistics of my dependent variable, 

variable of interest, and independent and control variables. It first lists the descriptive statistics of 

my dependent variables: math scores and reading scores, followed by teacher salaries and 

administrative salaries as well as the ratio of teacher to administrative salaries, all of which are 

discussed above.  
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Table 1 
Descriptive Statistics on Dependent Variable, Variable of Interest, and Control Variables 

Variable Observations Mean Standard 

Deviation 

Min Max 

Math  

Scores 

51 239.94 5.77 219 252 

Reading  

Scores 

51 222.98 11.94 202 234 

Teacher  

Salaries 

51 $52,218.16 $7717.15 $38,837 $71,633 

Administrator 

Salaries 

51 $71,762 $11,641.54 $53,700 $101,700 

Ratio of Salaries 51 .732 .059 .637 .884 

Student-To-Teacher 

Ratio 

51 .732 .059 .637 .884 

Percent White 51 .725 .152 .251 .949 

Income 51 $40,460 $5489.17 $35,000 $55,000 

Governor’s Party 51 .42 .498 0 1 

Percent Female 51 .506 .007 .48 .517 

 

My first control variable is student-to-teacher ratio which is measured using data from the 

National Center for Education Statistics from 2009 can be seen above in Table 1. The number of 

elementary school students per state ranged from 71,284 students in the District of Columbia to 
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6,289,578 students in the state of California. The number of elementary school teachers per state 

ranged from 5925.33 teachers in the District of Columbia to 334,996.94 teachers in the state of 

Texas. The ranges demonstrate the variance in numbers of students and teachers per state. For 

my analyses, I used the student-to-teacher ratio. In order to calculate this ratio, for each state, I 

divided the number of students by the number of teachers in order to receive a decimal number 

which was the ratio. I use this ratio as a decimal number for all analyses.  

My second control variable, seen above in Table 1, measured percent white by state taken 

from State and Local Politics: Institutions and Reform (Donovan, Mooney, & Smith, 24-25). I 

will operationalize the values from .251 to .949. The range demonstrates the variance in the 

percent of whites per state. The lowest value, .251, represents the state of Hawaii, meaning that 

only 25.1% of Hawaii’s population is white. The state of Maine represents the highest value of 

.949, meaning that 94.9% of Maine’s population is white.  

My third control variable, income as seen above in Table 1, is a measure of average 

income by state and is taken from State and Local Politics: Institutions and Reform (Donovan, 

Mooney, & Smith, 29). The data classified the states by five different categories of income: 

under $35,000, between $35,000 and $39,000, between $40,000 and $44,000, between $45,000 

and $49,000, and greater than $50,000. For simplicity purposes, states that fell into the between 

$35,000 and $39,000 category were entered as $39,000, states between the $40,000 and $44,000 

category were entered as $44,000 and states between $45,000 and $49,000 were entered as 

$49,000. States that fell at under $35,000 were entered as $35,000 while states that fell above the 

$50,000 mark were entered as $55,000 in order to maintain the distinction between that category 

and the category under. I will operationalize the values from $35,000 to $55,000 with the range 

showing the variance in average personal income per state. States such as Alabama, Indiana, and 
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Mississippi are examples of states that personal income was under $35,000. Connecticut, 

Massachusetts, and New Jersey are examples of states where personal income is greater than 

$50,000.  

My fourth control variable, seen above in Table 1, is the political party of the Governor 

and is taken from State and Local Politics: Institutions and Reform (Donovan, Mooney, & 

Smith, 16). I will operationalize the values from 0 to 1 because this variable is a dichotomous 

variable. I looked specifically at whether a state had a Democratic Governor in 2009 where “0” 

represents no and “1” represents yes, signifying the presence of a Democratic Governor. Alaska 

is an example of a state that was identified by a “0” because it had a Republican Governor 

whereas Colorado is denoted by a “1” because it had a Democratic Governor.  

My fifth and final variable, as seen above in Table 1, is percent female by state taken 

from Index Mundi, a site which provides state and country profiles and data (Index Mundi). I 

will operationalize the values from .48 to .517 with the rage showing the variation in percent 

female per state. The state of Alaska has the fewest female per state with the lowest value of .48, 

showing that 48% of Alaskan residents are females. The highest value, .517, represents the state 

of Rhode Island demonstrating that 51.7% of the residents of Rhode Island are female.  

  I test a standard ordinary least squared regression. I test two separate models to separate 

the test scores. The first model regresses the math standardized test scores of fourth grade 

students on my variable of interest, the ratio of teacher to administrative salaries. The second 

model regresses the reading standardized test scores of fourth grade students on my variable of 

interest, the ratio of teacher to administrative salaries.  
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Results 

 Table 2 below, reports the findings from the regression analysis on math test scores. In 

the model, we see that ratio of teacher to administrative salaries, student-to-teacher ratio, percent 

white, income, and percent female are statistically significant variables in the model. The R-

squared value came to .6556 meaning that the model explains about 65.56% of my question. 

However, the adjusted R-squared value, which accounts for error, is only 0.6075, which is 

60.75%.  

 In the model, my variable of interest, the ratio of teacher to administrative salaries, is a 

statistically significant predictor of math test scores at the 95% confidence level. Percent white 

by state and income are statistically significant predictors of math test scores at the 99% 

confidence level. Student-to-teacher ratio and percent female by state are statistically significant 

predictors of math test scores at 90% confidence level. Not significant in this study was political 

party of the Governor, suggesting that political parties do not predict math test scores.  
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Table 1 
Results for Math Scores 
Variable Coefficient  

(Standard Error) 

Ratio of Salaries -29.787** 
(9.387)  

Student-to-Teacher 
Ratio 

-.423*  
(.225) 

Percent White 18.374*** 
(3.739) 

Income 0.0005*** 
(0.0001) 

Governor’s Party 1.450 
(1.116) 

Percent Female -138.060* 
(79.591) 

Constant 303.924 
(45.815) 

R2 0.6556 

N Size 51 

1Coefficients are reported with standard errors in parenthesis 
*Significant at the 90% confidence level (.1) 
**Significant at the 95% confidence level (.05) 
***Significant at the 99% confidence level (.01) 
 

Table 3 below, reports the findings from the regression analysis on reading test scores. In 

the model, we see that the political party of the governor is statistically significant in the model. 

The R-squared value came to 0.1832 meaning that the model explains about 18.32% of my 

question. However, the adjusted R-squared value, accounting for error, is 0.0692, which is 

6.92%.  

In the model, political party of the Governor is a statistically significant predictor of 

reading test scores at the 95% confidence level. My variable of interest, ratio of teacher to 

administrative salaries was not statistically significant in this model. Also not significant in this 
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study was the student-to-teacher ratio, percent white by state, income, and percent female, 

suggesting that these variables to not predict reading test scores.  

Table 3 
Results for Reading Scores 
Variable Coefficient  

(Standard Error) 

Ratio of Salaries 7.063 
(29.886)  

Student-to-Teacher 
Ratio 

0.733 
(0.718) 

Percent White 12.107 
(11.905) 

Income 0.0003 
(-0.0003) 

Governor’s Party 7.560** 
(3.554) 

Percent Female 170.842 
(253.386) 

Constant 94.490 
(145.858) 

R2 0.1832 

N Size 51 

1Coefficients are reported with standard errors in parenthesis 
*Significant at the 90% confidence level (.1) 
**Significant at the 95% confidence level (.05) 
***Significant at the 99% confidence level (.01) 
 
 

Conclusions and Implications  

The importance of understanding the factors contributing to the results of standardized 

test taken by students across the country is an important issue facing educators, school 

administrators, and policy makers today. This study analyzed and discussed previous literature 

on the topic of student success as well as used statistical analysis to further demonstrate the 
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impact of the ratio of teacher to administrative salaries on scores from math and reading 

standardized tests taken by fourth graders. Applications can be made to apply past research and 

this study to examining the overall success of students.  

Results from my analyses were not as I had originally predicted. The strongest model was 

the model testing math scores. My variable of interest was statistically significant and because 

the model explained 65.56% of the question. In regards to the model testing reading test scores, I 

was expecting to find more statistically significant variables as well as to have more of the 

question explained. Because previous literature found some variables significant that I did not 

find significant, there are a lot of improvements to be made in the future in order to better 

explain the question.  

In order to improve outcomes in future studies, it would be better to look at these 

variables on a smaller scale, rather than state averages. Considering the massive size and density 

of some states, using state averages may not be as accurate as it would be to look at the variables 

by county or by school district. Further research should also examine this relationship over time 

and examine any possible changes in test scores to determine what variables are causing this 

change.  Additionally, it could be insightful to combine variables to observe how they interact 

with each other and affect the relationship with the dependent variable. For example, looking at 

low-income female students in comparison to high-income female students and how their math 

test scores and reading test scores compare. Additional variables, such as material taught in 

classroom and presence (or lack of presence) of teaching assistants could be tested in the future 

to see what effects they have on students’ standardized test scores.  
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Research Question 

Scholars have long considered under what conditions social movements are most 

likely to emerge. Research on social movements has changed enormously overtime. For 

more than one hundred years, most scholars feared political action outside of normal, 

institutionalized channels (Goodwin & Jasper 2003). They viewed them as dangerous 

mobs who acted irrationally, blindly following demagogues who sprang up in their midst. 

Thanks to the Civil Rights Movement, these attitudes changed in the 1960s, when for one 

of the first times in history, large numbers of privileged people had considerable 

sympathy for the efforts of those at the bottom of society to demands freedoms and 

material improvements (Goodwin & Jasper 2003).  

A new wave of contention inspired by the Arab Spring has, again, stimulated the 

study of contentious politics bringing a new focus to the role of social media, particularly 

Facebook, as a main force behind recent popular movements (Lim 2012). While much 

attention has been paid to why a group of individuals decide to mobilize, many scholars 

have concluded that grievances alone are not enough to create movements (Buechler 

2000). Recent literature has created models that combine these underlying motives for 

contention with social networks as the basis for movement recruitment, as the path to 

popular mobilization (Diani & McAdam 2003). While there are studies on the connection 

between social media and mobilization, none have focused on social medias as an 

alternative to the common way of movement recruitment. 

The term social movement was first introduced into scholarly discourse by the 

German Sociologist, Lorenz von Stein, in the 1950’s (Tilly 2004). It conveyed the idea of 
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a continuous, unitary process by which the whole working class gained self-

consciousness and power (Tilly 2004). Later, some defined it as collective challenges by 

people with common purposes and solidarity in sustained interactions with elites, 

opponents and authorities (Tarrow 1994).  

One of the most widely accepted definitions is that of Charles Tilly (2004), who 

defines social movements as a series of contentious performances, displays and 

campaigns by which ordinary people make collective claims on others. For this paper, I 

choose to use a definition very similar to Tilly’s where a social movement is defined as 

“conscious, concerted, and sustained efforts by ordinary people to change some aspect of 

their society by using extra- institutional means” (Goodwin & Jasper 2003). Such 

movements can be important vehicles for social and political change, and have the 

potential to transform the systems of institutionalized politics in which they occur 

(McAdam 2001). Social movements can give us an insight into human action and why 

people voluntarily cooperate and mobilize (Cameron 1974). They can also have 

implications in the spread of democracy, or regime change (Goodwin & Jasper 2003). 

These studies are of particular interest to the United Nations, NGOs interested in human 

rights, social justice and the spread of democracy, as well as national and multi-national 

corporations. 

While social movements are a worldwide phenomenon, there is variation in its 

occurrence. Recently, countries such as Australia, Canada and Sweden have experienced 

none to very few social movements, while countries such as Egypt, Uganda and Brazil 

have experienced major nation-wide movements. This paper will focus on social 

movements worldwide in 2012 to answer the question of under what conditions are social 
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movements most likely to emerge. I hypothesize that a social movement is the effect of 

opportunity structures such as economic, institutional, and social context of a country 

conditioned by its access to social media. The opportunity structures take into 

consideration the grievances that drive a social movement. These grievances can be 

derived from a change or deterioration of social, political, and or economic conditions. 

The mobilizing structure is the social networks and all resources necessary for popular 

mobilization, which in this case consists of social media as the fastest and cheapest way 

to mobilize. Both aspects are necessary to the emergence of social movements (Stark 

2010). 

In the following sections of this paper, I identify and discuss common approaches 

and hypothesis on social movement in the literature, as well as explain and test my own 

hypothesis. I argue that discovering new ways to mass organize is as essential to the 

emergence of social movements as the grievances that drive them (Buechler 2000). The 

introduction of social media such as blogs, Facebook, and Twitter as a new way to social 

network, has become the new catalyst tool in the formation of social movements. I 

proposed new variables as measures of social, economic, and institutional well being, as 

well as the presence of social media in different countries in order to explain the 

occurrence of social movements. I tested a Poisson regression to test this model and 

concluded that, although some of the measures of social, economic, and institutional well 

being were strong indicators of protest activity, social media – as measured by the 

number of Facebook accounts – was not statistically significant. 
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Literature Review 

Study on the usage of social media in stimulating social movements has only 

begun to surface in the last decade. Although social media is a relatively young 

phenomenon in our world, works on social movement and collective action has been 

around as early as the 1960’s, providing scholars with important information in order to 

understand the impact of social media as an organizational tool (Leenders & Heydemann 

2012). The first discussions on social movements centered on relative deprivation and 

modernization theory to explain the impact of individual expectations and societal 

change. However, the problem of collective action introduces the importance of social 

networks into the discussion (Gurr 1968, 1970). Discovering ways to mass organize 

becomes as essential for the occurrence of social movements as the grievances that make 

people want to organize in the first place (Buechler 2000). The introduction of social 

media into the discussion is thought to have completely changed the way people are able 

to organize (Shirky 2011). Recent studies and discussions on the subject have shown a 

connection between the uses of social media in improving individual participation in 

popular movements (Tufekci & Wilson 2012).  

While most of these studies have focused on specific case studies (particularly in 

the middle east following the “Arab Spring”) to demonstrate how social media facilitated 

and promoted social movements, none show a worldwide view of its impact in the 

mobilization process. This paper reviews the hypothesis in the literature looking at the 

conditions to which people organize while focusing on social media as the best vehicle 

for mobilization and part of the macro-level picture of the popular mobilization process. 
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Samuel Huntington (1968) contributed greatly to the Modernization theory. He 

argues instability surfaces when institutions cannot keep up with societal and economic 

changes. Consequently, society will strive to replace the current institutions with ones 

that can meet current social and political demands. However Ted Gurr (1968, 1970) adds 

relative deprivation to fill in a gap in modernization theory. Gurr argues that even if 

institutions are able to catch up with societal and economic changes the feeling of relative 

deprivation will also lead people to mass organize. Relative deprivation argues that 

people are motivated to organize out of a sense of deprivation or inequality brought forth 

by a comparison to others, or in relation to their own expectations. In this case, people 

will join popular movements because their expectations will have outgrown their actual 

situation (Gurr 1968, 1970). As the gap between an individual's value expectations and 

value attainment grows wider, social frustration will grow. This gap is relative to the 

situation of an individual's neighbors. If everyone in an area is experiencing the same low 

level of value attainment, then relative deprivation will not develop (Gurr 1970). 

Both relative deprivation and modernization theory explain the motives for social 

mobilization as a function of an individual’s grievances and anger. Rational choice theory 

also introduces individuals as rational actors who make choices based on the costs and 

benefits of alternative courses of action that will most likely maximize their utility (Olson 

1965). More importantly, all of these theories offer an explanation for social movements 

visually depicted in Figure 1: social, institutional, and economic well being cause social 

movements. 
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Figure 1. 

 

 

 

 

 

 

Social, institutional, and economic well being provide the underlying motives and 

conditions for social movements (Oleinik 2012). However, grievances alone or even 

rational thought are not enough to bring people to act collectively (Buechler 2000). First 

and foremost, social movements need organization and resources. There are also 

questions of repression, censorship, threat, and potential costs that might hinder 

individuals from participating in mass mobilization (Osa & Schock 2007). Charles Tilly 

criticizes the previous approaches for placing the individual as the primary unit of social 

movements. Rather, he argues that the primary unit is the interaction between individuals 

(Tilly 1984). Individuals only participate in collective action when they recognize their 

membership in the relevant collective (Wright 2001). The degree of group identification 

appears to be a strong predictor of collective action participation (Stekelenburg & 

Klandermans 2007). Such identification can only grow out of communication between 

individuals (Lim 2012). Thus, social movements depend on social networks that will 

function as an initial core made up of densely know clusters of stronger ties that then 

mobilize weakly linked individuals spreading discontent into a mass movement (Lim 
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2012). These theories provide another explanation to social movements visually depicted 

in Figure 2: social networks cause social movement. 

Figure 2. 

 

 

 

 

 

Clay Shirky (2011) is one of the early scholars to write about social media as a 

new social networking organizational tool for collective action. He argues that over the 

years, the world communication system has gotten denser, more complex, and more 

participatory. People have gained greater access to information, more opportunities to 

engage in public speech, and thus, an enhanced ability to undertake collective action 

(Shirky 2011). These increased freedoms and technology can help loosely coordinated 

publics demand change. Traditional organizational tools used to mobilize would make 

use of social hubs such as universities, coffee shops, group meetings, independent news 

sources, etc. to spread information. However, the rise of the Internet in the 1990’s marked 

a changing point for world communication. The networked population has grown from 

the low millions to the low billions (Shirky 2011). At the same time, the creation and 

adoption of social media such as blogs, YouTube, Facebook, Twitter have become a fact 

of life. Citizens, activists, nongovernmental organizations, telecommunications firms, 

software providers, governments – are all actors that engage and participate in social 

media sites.   
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The Internet and mobile technology are the most important ingredients changing 

the way news are created and disseminated today (Serafeim 2012) (Lim 2012). News are 

now portable due to cell phones, personalized because Internet users have customized 

profiles on topics that is of particular interest to them, and participatory because users 

have contributed to the creations of news, comments, or its dissemination via Facebook 

and Twitter (Serafeim 2012). Shirky argues that social media became the coordinating 

tool for nearly all of the world’s popular movements in the recent years, replacing old 

ways of social networking. The new relationship between social networks and social 

movements is visually depicted in Figure 3: social media causes social movements. 

Figure 3. 

 

 

 

 

 

Critics of Shirky argues that social media, in fact has not revolutionized the 

popular mobilization system. Social movements have happened all over the world and in 

different times throughout human history, with or without social media. According to 

him, it is hard to prove that in the absence of social media, recent uprisings would not 

have been possible (Gladwell & Shirky 2011). However, Shirky argues that the rise of the 

Internet and social media has not changed the fact that popular mobilization happens, but 

rather altered the landscape allowing individuals to play by a different set of rules. The 

interaction between social media and different political and economic aspects of life can 
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also create a multiplying effect that can stimulate the creation and formation of social 

movements (Leenders & Heydemann 2012).  

Unlike old social hubs, social media have created massive networks that not only 

connect the entire world, but also give people the ability to easily publicize opinions at a 

low cost, and to the speed and scale of group coordination. It also compensates for the 

disadvantages of undisciplined groups by reducing the costs of coordination. These 

changes might not allow uncommitted groups to take action, however, they will allow 

committed groups to play by a new set of rules. Social media has also provided new 

sources of information that cannot be easily controlled by authoritarian regimes (Tufekci 

& Wilson 2012). Shirky writes that a condition of “shared awareness” in a population 

that experiences discontent with its current situation creates what he calls the dictator’s or 

conservative dilemma – which can also happen in democratic regimes. The dilemma is 

created when access to new media, such as social media, increase public access to speech 

or assembly. A state accustomed to having a monopoly on public speech finds itself 

called to account for anomalies between its view of events and the public’s. The 

traditional response would be censorship and propaganda; however, neither is effective in 

silencing citizens with access to social media (Shirky 2011).  

As individual countries have their own popular mobilization experiences 

broadcasted on social media sites, information spreads throughout the world faster than 

other media sources are able to keep up with (Serafeim 2012). With so many benefits, 

these new tools found in social media act as a catalyst for popular movements around the 

world (Ozalp 2013). The many benefits to popular mobilization found in social – in 

addition to pre-existing grievances found in economic, institutional, and social contexts – 
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all act as a catalyst in the emergence of social movements. The following section 

combines and outlines the causal interactions shown in this section into one single 

explanatory model. 

 

Hypothesis and Theory 

I test the impact of social media on the formation of social movements by 

addressing two overarching interrelated factors: opportunity structures and mobilizing 

structures. I hypothesize that social movements are caused by opportunity structures such 

as economic, institutional, and social contexts of a country conditioned by its access to 

social media. Social movements are not created by a single variable but rather by a set of 

variables that create an interaction effect (Goodwin & Jasper 2003). Both opportunity 

structures and the mobilizing structure act together – in addition to the multiple effects 

created by social media’s interaction with economic and political aspects – to create 

social movements. Figure 4 depicts the formation process of a social movement as I 

hypothesize it in this paper. 

Figure 4. 
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Opportunity structures provide the motivation for movement organization through 

its social, economic, and institutional contexts. They are underlying conditions that favor 

social movement by creating individual grievances. The main focus of these conditions is 

on the external environments of social movements. Social movements have their 

foundations among individuals who feel deprived of some good, resource, or service. 

People are motivated to organize out of a sense of deprivation or inequality brought forth 

by a comparison to others, or in relation to their own expectations (Gurr, 1968, 1970). 

Social well being is often measured by infant mortality, literacy rate, or literacy rate, but 

it is also tied to other economic and political variables. For instance, people are also 

likely to mobilize when a stable situation takes a turn for the worse, such as an economic 

downturn (Tilly, 1984). Economic well being can be measure by GDP per capita, and 

inflation. Movements can also be political in nature, and in many instances the state is 

involved as not only the target but also the adjudicator of grievances (Tarrow 1994). 

When institutions cannot keep up with societal changes, people will strive to replace the 

current institutions with ones that can meet current social and political demands 

(Huntington 1968). The state may also provide some of the opportunities for individuals 

to mobilize such as regime instability, lessening of repression, and division among elites, 

which can be analyzed by measures of political effectiveness and political legitimacy. 

(McAdam 2001). 

Grievances alone are not enough to bring people to act collectively (Buechler 

2000). Social movements develop when individuals are able to collectively organize 

(Wright 2001). Mobilizing structures are the mechanisms that facilitate collective action, 

focusing mainly on the social networks and resources available in order to organize and 

Paper 2 Quest: A Journal of Undergraduate Research Page 38



	  

mobilize people into a cause. Traditional methods of mobilization require knowledge, 

money, media, labor, solidarity, legitimacy, and internal and external support from some 

power elite (McAdam 2001). These traditional methods focus mainly on available 

resources and continuity of leadership.  

The political use of social media such as Facebook, Twitter, blogs, and cellphones 

have changed the traditional way of organizing social movements by providing more 

sources of knowledge (a lot of times without media bias), reducing costs of coordination, 

and increasing the speed of information exchange (Shirky 2011).  

One of the most revolutionary aspects of the use of social media in mobilizing is 

that it trivializes the need for elite support. Through the use of social media, individuals 

are able to connect with each other and organize at an incredible low cost. More than that, 

it is also a resource that is available to most people, which means even uncommitted 

individuals might have an opportunity to join the cause (Shirky). Social, economic and 

institutional contexts provide the source of grievances as the motivation for action, but it 

is only possible to create a social movement with the presence and use of social media in 

order to facilitate collective action.  

This hypothesis creates two assumptions that help me test whether or not my 

hypothesis is true. First, countries with a higher percentage of Facebook users are more 

likely to have social movements. Second, countries with lower indicators of social, 

economic, and institutional well being are more likely to have social movements. The 

following section will outline the method and data used to test my hypothesis.  
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Data and Method 

In order to test whether social movements are caused by opportunity structures 

conditioned by social media I test a Poisson regression model, with robust standard errors 

due to the relative low number of observations. I regress measures of social movements 

on measures of economic, institutional, and social well being, as well as access to social 

media. Because of the specific impact of social media on business and politics, I also 

account for these interactions in the models by including four interaction terms. Table 1 

reports the central tendencies for all variables and the interaction terms. 

Table 1. 

Central tendencies of Protests, all Independent Variables, and interaction terms 

Variables Mean Median Standard  
Deviation Range 

Protests 0.0950691 0.079657 0.0607645 0.4230088 

Facebook 20.59086 15.48 18.45633 70.91 

Life Expectancy 27.61954 17.05 25.69932 115.7 

Inflation 6.031274 3.934922 6.91505 60.16057 

GDP per capita 12514.23 4530.721 18777.97 107225 

Political Effectiveness .9693252 1 1.044819 1 

Political Legitimacy 1.104294 3 1.069288 3 

Facebook * 
Inflation 

92.13566 70.53701 105.1315 712.3332 

Facebook * 
GDP per capita 

489360.6 72271.45 931310.6 712.3332 

Facebook * 
Political Effectiveness 

8.746871 0.2 17.25202 97.8 

Facebook * 
Political Legitimacy 

16.63712 1.29 29.93457 154.8 
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 I measure Social Movements by the number of protests in every country. Data for 

the dependent variable comes from the Global Database of Events, Language, and Tone 

(GDELT), which consists of a count of all demonstrations, rallies, violent protests, and 

riots in all countries for 2012 (http://gdelt.utdallas.edu). These civilian demonstrations 

and collective action focus on leadership change, policy change, civil rights, and regime 

or institutional change. The data report the number of occurrences in each state. I use a 

normalized version of the data because of how frequently and unevenly the data is 

updated – they often get a lot more updates for some states versus others. The data range 

from 0.01203383 to 0.43504262. The depended data is also skewed to right; therefore, I 

use a Poisson regression model, which is often used for modeling count data. Figure 5 

shows the distribution of the data. 

Figure 5.  

A histogram of the dependent variable, Protests (shown as pronorm) 
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I measure social media using the number of Facebook accounts worldwide. The 

data comes from the Internet World Stats for the percentages of Facebook users in all 

countries in 2012 (http://www.internetworldstats.com). Due to availability I am not able 

to find data on number of Twitter accounts or blogs, therefore I use Facebook as the main 

measure of social media. The data range from 0 to 70.91. 

 I measure economic well being using inflation and GDP per capita data from the 

World Bank dataset for all countries in 2012 (http://data.worldbank.org). I use data on 

inflation as measured by the consumer price index, which reflects the annual percentage 

change in the cost to the average consumer of acquiring a basket of goods and services 

that may be fixed or changes at specified intervals, such as yearly. The inflation rate 

ranges from -0.94083297 to 59.219734. GDP per capita is the gross domestic product 

divided by the midyear population. The data are in current U.S. dollars and they range 

from US$ 250.97078 to US$ 107,475.95. 

 I measure institutional well being by using a time-series dataset for the State 

Fragility Index and Matrix from the Integrated Network for Societal Conflict Research 

(http://www.systemicpeace.org/inscr/inscr.htm). The Fragility Matrix scores all countries 

in 2012 on both effectiveness and legitimacy in four performance dimensions: security, 

political, economic, and social. Each of the Matrix indicators is rated on a four-point 

fragility scale: 0 “no fragility,” 1 “low fragility,” 2 “medium fragility,” and 3 “high 

fragility”. For the purposes of measuring the institutional context of a country I use data 

on both political effectiveness and political legitimacy from this data set. The scale on 

both variables range from 0 to 3. 
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 I measure social well being using data using life expectancy data from the World 

Bank for all countries in 2012 (http://data.worldbank.org). Life expectancy is measured 

by the number of years a newborn infant would life if prevailing patterns of mortality at 

the time of birth were to remain the same throughout its life. The data range from 1.7 to 

117.4.  

 I generate four interaction terms, as new variables, to account for the interaction 

effect between social media and measures of economic and institutional well being. The 

first variable is the Facebook percentage times the inflation rate, ranging from -

25.483952 to 105.131. The second is Facebook percentage times GDP, ranging from 0 to 

5,497,578. The third is Facebook percentage times the political effectiveness scale, 

ranging from 0 to 97.79995. The fourth is Facebook percentage times the political 

legitimacy scale, ranging from 0 to 154.79999.  

 

Results 

I test five different regression models in order to avoid coliniarity by including all 

four interaction terms into one regression. The first model includes Facebook – the 

independent variable of interest – as well as all other control variables except for the 

interaction terms. Each of the following four models have the same as previously 

described, in addition to one interaction term for each. The results of all five models are 

in Table 2. 

 The results show that the percentage of Facebook users in every country is not a 

statistically significant predictor of protest activity. This result is quite unexpected since 

the literature has shown that social media is a major organizing tool for collective action.  
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Table 2. 

Results of the five models. 

Protests MODEL 1 MODEL 2 MODEL 3 MODEL 4 MODEL 5 

Facebook 
-.0055 
(.0040) 

-.0004 
(.0049) 

-.0049 
(.0049) 

-.0035 
(.0047) 

.0039 
(.0050) 

Life Expectancy 
.0286 *** 

(.0074) 
.0270 *** 

(.0068) 
.0268 *** 

(.0073) 
.0281 *** 

(.0070) 
.0263 *** 

(.0070) 

Inflation 
-.0010 
(.0047) 

.0040 
(.0061) 

-.0016 
(.0052) 

.0008 
(.0054) 

-.0007 
(.0044) 

GDP per capita 
-6.45e-06 ** 
(2.89e-06) 

-8.90e-06 ** 
(2.98e-06) 

-5.25e-06 
(6.80e-06) 

-7.33e-06 ** 
(2.68e-06) 

-9.38e-06 ** 
(3.00e-06) 

Political 
Effectiveness 

.0544 
(.0807) 

1)    .0919 
(.1224) 

2)   .1567 
(.2208) 

3)   .1465 
(.2471) 

1)    .0869 
(.1231) 

2)    .1575 
(.2224) 

3)   .1141 
(.2421) 

1)    .1995 
(.2021) 

2)   .0789 
(.2311) 

3)   .3109 
(.2864) 

1)    .1040 
(.2196) 

2)   .1837 
(.2165) 

3)   .0612 
(.2450) 

Political 
Legitimacy 

.0164 
(.0627) 

1)   -.1888 
(.1330) 

2)  -.0688 
(.1518) 

3)  -.0815 
(.1823) 

1) -.1850 
(.1329) 
2) -.0780 
(.1535) 
3) -.0863 
(.1835) 

1) -.1899 
(.1368) 
2) -.0474 
(.1428) 
3) -.0513 
(.1890) 

1)    .0537 
(.2196) 

2)    .2527 
(.1994) 

3)   .4915 * 
(.2141) 

Facebook *  
Inflation 

 -.0009 
(.0005) 

   

Facebook *  
GDP per capita 

  -4.45e-08 
(1.49e-07) 

  

Facebook *  
Political 
Effectiveness 

   1)     -.0053 
(.0066) 

2)    -.0087 
(.0188) 

3)  -.0304 * 
(.0158) 

 

Facebook *  
Political 
Legitimacy 

    1)       -.0090 
(.0078) 

2)  -.0149 ** 
(.0059) 

3)    -.0253 * 
(.0120) 

Constant 
-4.193 
(.4823) 

-4.055 
(.4447) 

-4.008 
(.4598) 

-4.155 
(.4912) 

-4.195 
(.4553) 

N 131 131 131 131 131 

Robust standard errors in parentheses      * p value = <.05; **p value = <.01; ** p value = <.001 *** 
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The models also indicate that both life expectancy and GDP (as indicators of 

social and economic well-being) are the two strongest indicators of protests. While it may 

seem intuitive that lower life expectancy would lead to protest activity, the relationship is 

actually the opposite. This could be related to reasoning that democracies, which are 

generally regarded to have higher life expectancy, less censorship, and more freedoms are 

a compliant environment for the emergence of social movements. On the other hand, the 

model indicates that the lower the GDP, the more likely a country is to experience protest 

activity. This could mean that economic well being is a good indicator of social 

movements. 

 I find mixed results for the interaction terms. There is some statistical significant 

for the interaction terms between Facebook and Political Effectiveness, and Facebook 

and Political Legitimacy at the higher levels. However, for the most part, none of the 

terms were statistically significant. The Marginal Effects Plots for these two interaction 

terms are shown in Figure 6 and 7. 

Figure 6. 
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 Figure 6 depicts the effect of the interaction between Political Effectiveness and 

Facebook on Protests. The lines represent the confidence intervals; any of the points with 

lines below the dotted line at 0, are statistically significant at the 95% confidence interval 

or above. The graph shows that the interaction term Facebook*Political Effectiveness is 

not significant at lower levels of Political Effectiveness, until it gets to number 3, which 

represents very high Political Effectiveness. 

Figure 7. 

 

 

 

 

 

 

 

 

Figure 7 depicts the effect of the interaction between Political Legitimacy and 

Facebook on Protests. In this case, the graph shows that the interaction term 

Facebook*Political Legitimacy is also not significant at lower levels of Political 

Effectiveness, until it gets to numbers 2 and 3, which respectively represent high and very 

high Political Effectiveness. 
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Conclusions and Implications 

This paper focused on the relationship between social media, as an organizational 

tool and pre-existing social, economic, and institutional conditions for the emergence of 

social movements across the globe. Although it does not prove that social media is a 

statistically significant predictor of protest activity, the model provides support for some 

of the relationships derived by theory on social movements.  

In this paper Facebook served as a representation of all social media outlets. 

Perhaps a better way to operationalize this variable would be through a measure of all 

Facebook, Twitter, and Blog accounts; however, these data are not readily available to 

researchers due to certain infringements on these accounts. Since social media in general 

is such a new phenomenon in the world, it is also possible that there is a delay problem to 

this study in which the results have not completely reflected onto the data yet. For that 

reason, it would be interesting to see the growth in each of these numbers every year 

from the past decade and compare the results on the number of social movements across 

the globe. 

In addition to considering new variables and measures of the model, one must 

also consider the direction in which new studies will take. The Arab Spring has inspired 

sparked social movements in many other countries both in and outside the region. While 

current data on social media limit researchers, future availability of these numbers might 

allow studies on social media as not only an organizing tool, but also as a spreading 

mechanism. The role of researchers will be to provide a better understanding and 

explanation in order to empirically test new and improved models for social movements. 

Paper 2 Quest: A Journal of Undergraduate Research Page 47



	  

A solid understanding of the macro-level process of social movements is also important 

in order to predict and perhaps even induce such events.  
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The	  Failure	  of	  Foreign	  Aid	  in	  Sub-Saharan	  Africa	  
	  

Abstract:	   The	   purpose	   of	   foreign	   aid	   is	   to	   promote	   economic	   development	   among	  
developing	   countries.	   Many	   scholars	   contend	   that	   foreign	   aid	   has	   failed	   to	   achieve	   this	  
goal.	   There	   is	   a	  widespread	   body	   of	   literature,	  which	   attempts	   to	   address	   this	   failure.	   I	  
investigate	   the	   relationship	   between	   economic	   development	   and	   conditionality	  
agreements	   on	   foreign	   aid	   to	   illustrate	   the	   ineffectiveness	   of	   the	   current	   aid	   system.	  
Conditionality	  agreements	  limit	  a	  recipient	  country	  by	  restricting	  mobility	  and	  exhausting	  
valuable	   resources.	   In	   order	   to	   receive	   aid,	   recipient	   countries	   often	   have	   to	   meet	  
requirements	   that	   are	   outside	   of	   their	   capacity,	   which	   hinders	   economic	   growth.	   My	  
findings	  support	  this	  conclusion.	  	  

	  
In	  the	  early	  2000s,	  the	  United	  Nations	  implemented	  a	  set	  of	  proposals	  referred	  to	  as	  

the	  Millennium	  Development	  Goals	  (MDGs).	  These	  goals	  included,	  the	  halving	  of	  absolute	  

poverty	  by	  the	  year	  2015,	  as	  well	  as	  promoting	  universal	  primary	  schooling,	  gender	  

equality,	  and	  good	  governance	  among	  developing	  countries	  (Bjerg,	  Bjørnskov,	  &	  Holm,	  

2011;	  Herzer	  &	  Nunnenkamp,	  2012;	  Kono	  &	  Montinola,	  2012).	  Since	  their	  introduction,	  it	  

has	  become	  clear	  that	  many	  developing	  countries	  will	  not	  meet	  the	  MDGs	  by	  the	  proposed	  

date	  (Elbadawi,	  Kaltani,	  &	  Soto,	  2012).	  One	  factor	  that	  has	  been	  associated	  with	  this	  failure	  

is	  the	  codependent	  relationship	  between	  countries	  receiving	  foreign	  aid	  and	  their	  donors	  

insofar	  as	  it	  cripples	  independent	  and/or	  permanent	  recipient	  growth	  and	  development.	  As	  

a	  result	  many	  researchers	  question	  the	  effectiveness	  of	  foreign	  aid,	  especially	  on	  the	  

continent	  of	  Africa,	  where	  poverty	  is	  most	  prevalent.	  

Existing	  literature	  on	  the	  effectiveness	  of	  foreign	  aid	  is	  largely	  inconclusive.	  There	  

are	  those	  who	  suggest	  that	  foreign	  aid	  exhibits	  a	  zero	  effect	  on	  economic	  development	  in	  

Sub-‐Saharan	  Africa	  (SSA)	  [Williamson,	  2010].	  Others	  counter	  that	  foreign	  aid	  can	  be	  

effective	  in	  countries	  where	  the	  policies	  and	  practices	  of	  good	  governance	  are	  already	  

emerging	  (Bearce	  &	  Tirone,	  2010).	  Proponents	  of	  foreign	  aid	  reform	  contend	  that	  the	  
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effectiveness	  of	  aid	  in	  African	  countries	  should	  be	  contingent	  on	  more	  than	  just	  economic	  

prosperity.	  However,	  the	  question	  is	  not	  whether	  or	  not	  foreign	  aid	  is	  effective,	  but	  rather	  

why	  it	  fails	  to	  adequately	  address	  the	  needs	  of	  African	  countries.	  In	  other	  words,	  what	  

makes	  foreign	  aid	  ineffective	  in	  SSA?	  	  

This	  question	  is	  addressed	  using	  a	  number	  of	  plausible	  answers	  within	  the	  

literature	  including	  characteristics	  of	  the	  recipient	  country,	  characteristics	  of	  the	  donor	  

country,	  and	  characteristics	  of	  foreign	  aid	  policy	  in	  general.	  Of	  these	  three	  causal	  theories,	  

the	  most	  ambiguous	  is	  the	  foreign	  aid	  policy	  argument.	  The	  argument	  contends	  that	  factors	  

such	  as	  who	  benefits,	  donor-‐recipient	  relationship,	  and	  conditionality	  may	  be	  to	  blame	  for	  

the	  effectiveness	  of	  foreign	  aid.	  However,	  very	  little	  empirical	  data	  has	  been	  provided	  to	  

substantiate	  these	  claims.	  This	  paper	  will	  contribute	  to	  the	  existing	  literature	  by	  addressing	  

whether	  or	  not	  conditionalities	  affect	  economic	  development	  in	  SSA	  countries.	  	  

Using	  the	  International	  Monetary	  Fund’s	  (IMF)	  data	  on	  conditionality,	  I	  analyze	  

forty-‐seven	  developing	  countries	  in	  SSA	  between	  the	  years	  of	  2010-‐2012.	  .	  Conditionality	  

refers	  to	  contracts	  between	  countries	  that	  stipulate	  the	  terms	  upon	  which	  a	  country	  may	  

receive	  aid.	  The	  dependent	  variable	  in	  this	  research	  is	  the	  economic	  development	  of	  

individual	  SSA	  countries.	  This	  number	  refers	  to	  the	  level	  of	  development	  (measured	  using	  

the	  Human	  Development	  Index)	  a	  country	  experiences	  from	  year	  to	  year.	  Therefore,	  

effectiveness	  in	  this	  case	  will	  be	  measured	  based	  on	  how	  much	  this	  number	  increases	  over	  

time	  in	  recipient	  countries.	  The	  term	  aid	  will	  be	  used	  to	  refer	  to	  monetary	  grants	  provided	  

by	  a	  donor	  country.	  	  

I	  hypothesize	  that	  there	  is	  a	  negative	  relationship	  between	  conditionality	  and	  

economic	  development	  in	  Sub-‐Saharan	  Africa.	  In	  situations	  where	  foreign	  aid	  is	  contingent	  
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upon	  a	  recipient	  country	  meeting	  certain	  expectations,	  recipient	  governments	  must	  direct	  

existing	  resources	  towards	  achieving	  the	  required	  outcomes	  and	  thus	  any	  aid	  that	  is	  

extended	  is	  merely	  meant	  to	  maintain	  the	  new	  status	  quo,	  or	  make	  up	  for	  the	  subsequent	  

deficit.	  	  

In	  what	  follows,	  I	  review	  the	  existing	  literature	  on	  economic	  development	  in	  SSA	  

countries.	  I	  not	  only	  address	  the	  causal	  factors	  associated	  with	  economic	  development,	  but	  

also	  the	  primary	  arguments	  for	  each	  factor.	  The	  next	  section	  presents	  the	  major	  hypothesis	  

regarding	  the	  relationship	  between	  economic	  development	  and	  conditionality	  as	  well	  as	  

providing	  information	  about	  the	  non-‐interference	  and	  classical	  dependency	  theories	  and	  

their	  applicability	  in	  understanding	  foreign	  aid	  policy.	  The	  remaining	  sections	  focus	  on	  the	  

validity	  of	  the	  hypothesis	  as	  well	  as	  areas	  for	  improvement	  and	  further	  testing.	  Ultimately,	  I	  

find	  that	  there	  is	  a	  negative	  correlation	  between	  conditionality	  and	  economic	  development.	  	  

Understanding	  aid	  in	  Sub-Saharan	  Africa	  

The	  existing	  research	  identifies	  three	  categories	  of	  causal	  factors	  that	  account	  for	  

the	  failure	  of	  foreign	  aid	  in	  Sub-‐Saharan	  African	  countries.	  These	  factors	  are	  the	  

characteristics	  of	  the	  recipient	  country,	  the	  characteristics	  of	  the	  donor	  country,	  and	  the	  

characteristics	  of	  aid	  policy	  in	  general.	  The	  research	  on	  recipient	  characteristics	  points	  to	  

poor	  governance	  –	  corruption	  and	  instability,	  weak	  institutions,	  and	  accountability	  –	  when	  

attempting	  to	  explain	  why	  foreign	  aid	  has	  failed	  to	  stimulate	  economic	  growth	  in	  SSA	  

(Palmer,	  Wohlander,	  &	  Morgan,	  2002;	  Brumm,	  2003;	  Bräutigam	  &	  Knack,	  2004;	  Shleifer	  

2009).	  The	  characteristics	  of	  the	  donor	  country	  are	  considered	  when	  discussing	  the	  failure	  

of	  foreign	  aid	  to	  the	  extent	  that	  self-‐serving	  tendencies,	  emphasis	  on	  ideology,	  and	  

economic	  development	  in	  a	  donor	  country	  can	  affect	  how	  that	  country	  interacts,	  or	  chooses	  
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not	  to	  interact	  with	  recipient	  countries	  (Otter	  2003;	  Thomas,	  2012).	  However,	  the	  most	  

compelling	  research	  on	  the	  foreign	  aid	  and	  its	  subsequent	  failure	  in	  SSA	  involves	  policy	  

characteristics,	  and	  particularly	  the	  donor-‐recipient	  relationship,	  conditionality,	  who	  

benefits,	  and	  whether	  aid	  is	  given	  on	  a	  unilateral	  or	  multilateral	  basis	  (Woods,	  2008;	  

Kjøllesdal	  &	  Welle-‐Strand,	  2010).	  I	  will	  focus	  on	  providing	  additional	  research	  on	  foreign	  

aid	  policy	  in	  general.	  

	   The	  argument	  on	  the	  effectiveness	  of	  foreign	  aid	  is	  continuously	  evolving	  as	  

countries	  try	  to	  find	  new	  ways	  to	  address	  the	  issue	  of	  poverty	  within	  the	  international	  

system	  and	  particularly	  on	  the	  continent	  of	  Africa.	  Official	  Development	  Aid	  (ODA)	  has	  

been	  estimated	  at	  bringing	  roughly	  10	  million	  people	  out	  of	  poverty	  each	  year,	  which	  

suggests	  significant	  strides	  are	  being	  made	  (Harrigan	  &	  Wang,	  2011).	  	  In	  addition,	  foreign	  

aid	  has	  contributed	  to	  the	  integration	  of	  democratic	  values	  into	  corrupt	  and	  oppressive	  

regimes.	  The	  goals	  of	  universal	  education	  and	  the	  securing	  of	  human	  rights	  and	  liberties	  

have	  been	  expressed	  to	  some	  degree	  (Williamson,	  2010).	  However,	  this	  progress	  should	  

not	  be	  used	  to	  suggest	  that	  foreign	  aid	  has	  been	  successful	  overall.	  A	  large	  majority	  of	  SSA	  

countries	  are	  still	  struggling	  to	  properly	  combat	  poverty	  and	  achieve	  the	  economic	  

successes	  necessary	  to	  development	  (Williamson,	  2010).	  While	  some	  argue	  that	  the	  

solution	  is	  to	  throw	  more	  money	  at	  the	  problem,	  such	  as	  proponents	  of	  the	  Big	  Push	  model,	  

others	  contend	  that	  foreign	  aid	  is	  merely	  a	  Band-‐Aid	  and	  should	  not	  be	  accepted	  as	  a	  

permanent	  solution	  to	  the	  poverty	  problem	  (Akonor,	  2008;	  Schleifer,	  2009).	  	  

	   The	  relationship	  between	  recipient	  characteristics	  and	  the	  allocation	  of	  foreign	  aid	  

is	  multi-‐faceted.	  There	  is	  research	  that	  suggests	  that	  foreign	  aid	  leads	  to	  a	  worsening	  of	  

governance	  (Busse	  &	  Gröning,	  2009).	  	  Two	  major	  risks	  associated	  with	  aid	  and	  governance	  
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are	  fungibility	  and	  moral	  hazard.	  Fungibility	  refers	  to	  the	  idea	  that	  recipient	  governments	  

misuse	  aid	  to	  further	  private	  ventures	  as	  opposed	  to	  promoting	  public	  good,	  and	  moral	  

hazard	  is	  the	  notion	  that	  aid	  eliminates	  immediate	  problems	  and	  thus	  leaves	  recipient	  

countries	  feeling	  less	  urgency	  to	  reform	  (Brautigam	  &	  Knack,	  2004;	  Araral,	  Jr,	  2007).	  

Proponents	  of	  foreign	  aid	  argue	  that	  even	  when	  aid	  is	  misspent,	  it	  still	  serves	  as	  a	  financial	  

incentive	  for	  governments	  to	  engage	  in	  reform	  (Bearce	  &	  Tirone,	  2010).	  However	  what	  

makes	  fungibility	  a	  risk	  is	  the	  potential	  that	  corrupt	  governments	  use	  aid	  to	  help	  solidify	  

their	  power	  positions	  (Abegaz,	  2005).	  	  It	  undermines	  the	  accountability	  of	  the	  government	  

to	  its	  citizens	  (Goldsmith,	  2001;	  Winters,	  2010).	  Although	  studies	  have	  shown	  that	  aid	  does	  

not	  increase	  corruption,	  it	  does	  help	  to	  sustain	  existing	  levels	  of	  corruption	  to	  some	  degree	  

(Goldsmith,	  2001;	  Tavares,	  2003;	  Winters,	  2010).	  

Another	  major	  concern	  regarding	  recipient	  characteristics	  and	  aid	  allocation	  is	  that	  

aid	  is	  often	  used	  to	  finance	  government	  consumption	  rather	  then	  investment	  (Bjerg,	  

Bjornskov,	  &	  Holm,	  2011).	  SSA	  countries	  lack	  the	  necessary	  institutions	  to	  establish	  a	  

proper	  system	  of	  investment,	  and	  with	  the	  continued	  influx	  of	  aid,	  many	  feel	  as	  if	  it	  is	  an	  

unnecessary	  venture,	  thus	  creating	  aid	  dependency.	  Aid	  dependency	  can	  be	  defined	  as	  any	  

country	  where	  ODA	  is	  more	  than	  10	  percent	  of	  the	  GNP	  (national	  income	  of	  a	  state)	  for	  an	  

extended	  period	  of	  time	  (Goldsmith,	  2001).	  Aid	  ultimately	  stifles	  a	  country’s	  ability	  to	  raise	  

revenue	  through	  proper	  taxation	  (McGillivray	  &	  Feeny,	  2011).	  On	  the	  other	  hand,	  

corruption	  and	  instability	  can	  also	  disrupt	  the	  potential	  benefits	  of	  foreign	  aid.	  Countries	  

with	  weak	  governments	  and	  government	  institutions	  rarely	  see	  the	  positive	  economic	  

effects	  of	  foreign	  aid.	  Research	  suggests	  that	  aid	  can	  only	  be	  effective	  when	  the	  

characteristics	  of	  good	  governance	  are	  already	  in	  place,	  and	  even	  then,	  those	  effects	  are	  
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entirely	  situational	  and	  often	  short	  lived	  (Islam,	  2005).	  While	  this	  research	  does	  offer	  an	  

explanation	  for	  the	  failure	  of	  foreign	  aid	  in	  SSA	  countries,	  it	  is	  important	  to	  note	  that	  the	  

characteristics	  of	  recipient	  countries	  (weak	  institutions,	  weak	  rule	  of	  law)	  are	  preexisting	  

conditions	  that	  stem	  from	  ethnic	  and	  other	  tensions	  that	  go	  as	  far	  back	  as	  the	  colonial	  era,	  

before	  the	  establishment	  of	  foreign	  aid.	  In	  addition,	  there	  is	  an	  argument	  for	  endogeneity.	  

The	  characteristics	  of	  donor	  countries	  may	  contribute	  to	  the	  failure	  of	  foreign	  aid	  in	  

the	  sense	  that	  countries	  with	  strong	  stances	  on	  western	  development	  and	  democracy	  may	  

try	  to	  project	  their	  own	  systems	  onto	  poorer	  countries	  to	  the	  extent	  that	  poorer	  countries	  

overexert	  themselves	  to	  try	  and	  meet	  those	  demands	  (Abegaz,	  2005;	  Thomas,	  2012).	  Many	  

poorer	  countries	  cannot	  afford	  to	  take	  the	  same	  approaches	  to	  policy	  and	  government	  as	  

the	  United	  States,	  for	  instance,	  and	  sustain	  themselves	  without	  the	  help	  of	  aid.	  Donor	  

countries	  often	  use	  foreign	  aid	  as	  a	  means	  of	  championing	  their	  own	  ideological	  beliefs,	  

creating	  a	  push	  and	  pull	  effect	  as	  SSA	  leaders	  try	  to	  balance	  what	  they	  believe	  to	  be	  the	  

“premiere”	  political	  schemas	  of	  their	  donors	  with	  the	  limited	  resources	  that	  are	  available	  to	  

them	  (Lancaster,	  2009;	  Thomas,	  2012).	  	  

In	  addition	  to	  ideological	  pressures,	  recipient	  countries	  must	  also	  overcome	  the	  

challenges	  associated	  with	  the	  economic	  development	  of	  donor	  countries	  that	  may	  or	  may	  

not	  be	  trying	  to	  exploit	  their	  vulnerabilities.	  For	  instance,	  the	  emergence	  of	  China	  as	  an	  

economically	  stable	  country	  has	  lent	  itself	  to	  an	  increase	  in	  Sino-‐African	  interactions.	  One	  

of	  the	  concerns	  of	  critics	  is	  that	  China	  will	  use	  the	  labor	  force	  in	  Africa	  to	  try	  and	  fulfill	  its	  

own	  economic	  agenda	  goals	  in	  exchange	  for	  aid	  (Woods,	  2008;	  Samy,	  2010).	  However,	  

supporters	  of	  this	  new	  interaction	  suggest	  that	  China	  is	  offering	  Africa	  an	  alternative	  to	  the	  

failed	  western	  aid	  system	  in	  exchange	  for	  services	  –	  a	  mutuality	  that	  I	  explore	  in	  the	  
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preceding	  paragraphs	  (Samy,	  2010;	  Kjøllesdal	  &	  Welle-‐Strand,	  2010).	  The	  primary	  concern	  

regarding	  the	  ways	  in	  which	  foreign	  aid	  has	  failed	  in	  SSA	  is	  that	  donor	  countries	  are	  self-‐

serving	  and	  see	  aid	  to	  Africa	  as	  primarily	  a	  strategic	  opportunity	  (Schraeder,	  Hook	  &	  

Taylor,	  1998).	  In	  these	  instances,	  aid	  is	  less	  about	  recipient	  needs	  and	  more	  about	  what	  

donors	  stand	  to	  gain	  –	  public	  support,	  access	  to	  resources,	  national	  security,	  etc.	  –	  which	  

could	  bring	  volatility	  to	  recipient	  market	  systems	  (Chong	  &	  Gradstein,	  2008;	  Harrigan	  &	  

Wang,	  2011;	  Heinrich,	  2013).	  Though	  this	  research	  contributes	  to	  the	  argument	  that	  

foreign	  aid	  has	  failed	  in	  Africa,	  given	  that	  very	  little	  attention	  is	  paid	  to	  the	  needs	  of	  Africa’s	  

poor,	  it	  leaves	  room	  for	  biases.	  There	  is	  considerable	  ambiguity	  with	  regards	  to	  the	  

estimated	  effects	  of	  such	  characteristics	  on	  economic	  development	  in	  recipient	  countries.	  

In	  other	  words,	  it	  is	  hard	  to	  say	  just	  how	  much	  of	  an	  impact	  the	  donor	  country’s	  push	  for	  

democracy	  has	  on	  a	  given	  recipient	  country’s	  economic	  performance.	  	  

	   	  The	  focus	  of	  this	  paper	  will	  be	  on	  policy	  characteristics	  and	  specifically,	  

conditionality	  agreements,	  including	  those	  instituted	  by	  the	  Organization	  for	  Economic	  Co-‐

operation	  and	  Development	  (OECD).	  The	  OECD	  refers	  to	  its	  members	  as	  the	  Development	  

Assistance	  Committee	  (DAC).	  The	  DAC	  is	  comprised	  of	  26	  members	  including	  the	  US,	  UK	  

and	  France.	  This	  multilateral	  aid	  system	  is	  often	  characterized	  as	  western	  in	  nature.	  All	  of	  

the	  donor	  countries	  within	  this	  institution	  structure	  their	  aid	  policies	  so	  that	  there	  are	  

conditions,	  such	  as	  reform	  of	  human	  rights	  policies	  and	  programs,	  that	  must	  be	  met	  in	  

order	  for	  recipient	  countries	  to	  be	  considered	  for	  aid	  (Samy,	  2010).	  Aid	  policies	  with	  

conditionality	  agreements	  are	  often	  scrutinized	  for	  being	  too	  selective.	  	  The	  concept	  of	  

human	  rights	  distinctly	  falls	  into	  what	  can	  be	  considered	  good	  governance,	  and	  the	  

problem	  with	  weaker	  countries	  is	  typically	  one	  of	  weak	  governance.	  Some	  argue	  that	  
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conditionalities	  are	  contradictory	  in	  this	  respect,	  because	  they	  are	  contingent	  upon	  the	  

establishment	  of	  institutions	  that	  recipient	  countries	  cannot	  achieve	  without	  the	  help	  of	  aid	  

(Samy,	  2010;	  Barry,	  2011).	  It	  is	  for	  this	  reason	  that	  recipient	  countries	  suffer	  from	  the	  

discontinuity	  of	  foreign	  aid	  –	  they	  fall	  in	  and	  out	  of	  these	  conditionality	  agreements	  

depending	  on	  the	  domestic	  environment	  of	  the	  time.	  While	  many	  foreign	  aid	  policies,	  

including	  those	  in	  the	  US,	  are	  willing	  to	  overlook	  these	  conditionalities	  for	  the	  sake	  of	  some	  

other	  strategic	  interest,	  this	  does	  not	  negate	  the	  fact	  that	  some	  countries	  are	  excluded	  from	  

receiving	  foreign	  aid	  altogether	  as	  a	  result	  of	  donor	  gatekeeping	  (Palmer,	  Wohlander,	  &	  

Morgan	  2002;	  Fariss,	  2010;	  Ranis,	  2011).	  

	   In	  addition,	  the	  fact	  that	  the	  DAC	  is	  multilateral	  also	  lends	  itself	  to	  debate.	  While	  

there	  are	  those	  that	  argue	  that	  multilateral	  institutions	  are	  favorable	  because	  they	  

eliminate	  the	  opportunity	  for	  any	  one	  states	  self-‐interests	  to	  play	  a	  role	  in	  policy,	  the	  DAC	  

can	  be	  seen	  as	  a	  potential	  exception	  to	  this	  theory	  due	  to	  the	  fact	  that	  most	  of	  the	  countries	  

involved	  share	  a	  similar	  ideology	  (western/democratic)	  and	  thus	  foster	  many	  of	  the	  same	  

goals	  as	  far	  as	  recipient	  countries	  are	  concerned	  (Bermeo,	  2011;	  Harrigan	  &	  Wang,	  2011).	  

It	  is	  important	  to	  note	  that	  members	  of	  the	  DAC	  are	  not	  conditioning	  the	  transfer	  of	  aid	  on	  

mutually	  beneficial	  interactions	  with	  recipient	  countries.	  In	  some	  cases,	  this	  may	  mean	  that	  

aid	  takes	  on	  a	  distinctly	  humanitarian	  approach	  in	  which	  donor	  governments	  receive	  

nothing	  in	  return	  or	  it	  could	  mean	  that	  donor	  governments	  stand	  to	  gain	  more	  from	  the	  

exchange	  than	  the	  recipient	  countries	  (Samy,	  2010).	  	  

	   The	  alternative	  to	  the	  DAC	  approach	  has	  become	  increasingly	  more	  popular	  among	  

recipients,	  due	  to	  the	  lack	  of	  success	  of	  the	  current	  schema.	  Non-‐DAC	  members,	  including	  

Saudi	  Arabia,	  India,	  Venezuela,	  and	  most	  importantly	  China	  offer	  approaches	  to	  foreign	  aid	  
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that	  act	  as	  polar	  opposites	  to	  the	  status	  quo.	  This	  includes	  respect	  for	  the	  sovereignty	  of	  

recipient	  states	  that	  results	  in	  non-‐interference	  (Woods,	  2008;	  Samy,	  2010).	  Aid	  in	  this	  

case	  is	  extended	  universally,	  without	  any	  particular	  provisions	  or	  limitations	  regarding	  

how	  countries	  should	  behave.	  	  This	  systemic	  approach	  is	  arguably	  more	  favorable	  than	  the	  

DAC	  approach	  to	  conditionality	  agreements	  because	  it	  establishes	  the	  dependability	  of	  

donor	  countries	  (Sobhee	  &	  Nath,	  2010).	  In	  addition,	  most	  of	  these	  countries	  operate	  on	  a	  

unilateral	  basis,	  meaning	  that	  they	  are	  completely	  independent	  when	  it	  comes	  to	  decisions	  

about	  aid	  policy	  (Samy,	  2010).	  	  While	  some	  argue	  that	  this	  is	  recipe	  for	  self-‐serving	  

behavior,	  research	  has	  shown	  that	  this	  is	  not	  always	  the	  case.	  The	  quest	  for	  energy	  

security,	  trade	  opportunities,	  and	  economic	  partnership,	  has	  led	  to	  mutually	  beneficial	  aid	  

programs	  that	  foster	  the	  needs	  of	  both	  recipient	  and	  donor	  countries	  (Woods,	  2008).	  The	  

major	  criticism	  of	  this	  system	  is	  that	  the	  lack	  of	  selectively	  results	  in	  rogue	  states,	  such	  as	  

Sudan,	  receiving	  funding	  that	  helps	  support	  their	  repressive	  regimes.	  Not	  only	  is	  this	  seen	  

as	  a	  threat	  to	  national	  security,	  but	  an	  affront	  to	  the	  countries	  of	  the	  DAC,	  given	  that	  it	  

undermines	  the	  effectiveness	  of	  conditionality	  agreements	  (Woods,	  2008).	  	  	  

These	  two	  different	  approaches	  to	  foreign	  aid,	  economic	  development,	  and	  poverty	  

reduction	  in	  developing	  countries	  illustrate	  the	  fatal	  flaw	  associated	  with	  foreign	  aid	  in	  

Africa	  –	  emphasis	  on	  conforming	  to	  western	  ideals	  regardless	  of	  the	  potential	  risks.	  

Western	  aid	  policy	  is	  arguably	  entrenched	  in	  this	  “white	  man’s	  burden”	  mentality	  in	  which	  

the	  only	  way	  that	  Africa	  can	  ever	  be	  saved	  is	  to	  adopt	  the	  principles	  of	  democracy	  and	  

conform	  to	  the	  standards	  of	  the	  western	  world	  (Brumm,	  2003;	  Akonor,	  2008).	  However,	  

given	  the	  newfound	  support	  for	  China’s	  foreign	  aid	  policy	  among	  recipient	  countries,	  

coupled	  with	  the	  ineffectiveness	  of	  the	  DAC	  policy	  as	  is,	  it	  is	  clear	  that	  a	  shift	  in	  strategy	  is	  
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in	  order.	  Whether	  this	  shift	  should	  be	  in	  the	  direction	  of	  non-‐DAC	  countries’	  policies	  is	  

unclear.	  The	  failure	  of	  foreign	  aid	  policy	  in	  SSA	  is	  a	  result	  of	  the	  flawed	  infrastructure	  of	  the	  

dominating	  methodology	  and	  the	  unwillingness	  to	  address	  the	  approaches	  of	  other	  states	  

and	  institutions.	  	  

The	  Theory	  of	  non-interference	  
	  

I	  analyze	  the	  specific	  effects	  of	  aid	  conditionality	  on	  SSA	  countries,	  thus	  illustrating	  

the	  structural	  limitations	  of	  the	  current	  foreign	  aid	  policy	  system.	  I	  hypothesize	  that	  there	  

is	  a	  negative	  relationship	  between	  conditionality	  and	  economic	  development	  in	  Sub-‐

Saharan	  African	  countries.	  The	  independent	  variable	  in	  this	  research	  is	  conditionality,	  

which	  refers	  to	  policies	  initiated	  by	  donor	  countries	  that	  make	  the	  conferral	  of	  aid	  or	  debt	  

relief	  dependent	  upon	  specific	  requirements	  in	  terms	  of	  domestic	  social	  and	  economic	  

policy	  (Samy,	  2010;	  Barry,	  2011).	  	  

Conditionality	  agreements	  can	  restrict	  a	  recipient	  government’s	  capacity	  to	  address	  

the	  needs	  of	  a	  given	  population	  by	  necessitating	  the	  redistribution	  of	  funding	  and	  

resources.	  This	  redistribution	  occurs	  in	  order	  to	  reinforce	  the	  legitimacy	  of	  the	  

arrangement	  by	  fulfilling	  the	  basic	  agreement	  goals	  (Barry,	  2011;	  Thomas,	  2012).	  Recipient	  

countries	  may	  be	  forced	  to	  adopt	  policies	  and	  institutions	  that	  they	  cannot	  support	  or	  risk	  

their	  eligibility	  for	  foreign	  aid	  (Thomas,	  2012).	  The	  effect	  of	  these	  changes	  on	  economic	  

development	  is	  the	  potential	  loss	  of	  resources	  for	  the	  sake	  of	  maintaining	  amicable	  

relations	  with	  donor	  countries.	  This	  inevitably	  results	  in	  a	  cyclical	  pattern	  of	  

underdevelopment	  and	  dependency	  where	  countries	  exhaust	  their	  resources	  on	  

conditionality	  measures	  that	  consequently	  require	  more	  aid	  in	  order	  to	  be	  retained.	  
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	   The	  codependent	  relationship	  between	  donor	  and	  recipient	  countries	  is	  reinforced	  

by	  the	  dependency	  theory,	  which	  suggests	  that	  the	  global	  capitalist	  system	  lends	  itself	  to	  

the	  unequal	  distribution	  of	  power.	  Essentially,	  the	  economic	  development	  and	  expansion	  of	  

one	  country	  is	  contingent	  upon	  the	  subjection	  or	  oppression	  of	  another	  (Andrews	  and	  

Okpanachi,	  2012).	  In	  the	  case	  of	  conditionality,	  western	  influences	  use	  these	  agreements	  to	  

negate	  the	  validity	  of	  the	  recipient	  countries	  governmental	  practices,	  for	  instance,	  and	  

encourage	  conformity.	  Recipient	  countries,	  often	  referred	  to	  as	  periphery	  countries	  in	  

dependency	  theory,	  tend	  to	  be	  those	  countries	  that	  have	  had	  a	  historical	  propensity	  for	  

underdevelopment	  and	  high	  levels	  of	  poverty	  due	  to	  colonialism	  and	  other	  factors,	  which	  

means	  that	  while	  short-‐term	  interference	  in	  domestic	  affairs	  may	  produce	  results,	  the	  

conflicted	  national	  identities	  prevent	  long-‐term	  gains	  (Tausch,	  2010).	  	  

Research	  indicates	  that	  the	  non-‐interference	  approach	  to	  foreign	  aid	  allocation	  may	  

be	  better	  suited	  to	  meeting	  the	  needs	  of	  struggling	  countries	  (Samy,	  2010;	  Kjøllesdal	  and	  

Well-‐Strand,	  2010;	  Doyle,	  2010).	  Drawing	  from	  the	  principles	  of	  non-‐intervention,	  it	  can	  be	  

argued	  that	  intervening	  in	  the	  domestic	  affairs	  of	  recipient	  countries	  in	  Sub-‐Saharan	  Africa,	  

undermines	  those	  countries’	  ability	  to	  act	  independently.	  Conditionality	  not	  only	  sets	  

boundaries	  on	  how	  a	  country	  spends	  its	  money,	  but	  it	  also	  curtails	  the	  proper	  pursuit	  of	  

rights	  and	  liberties	  (Tausch,	  2010;	  Doyle,	  2010;	  Brown,	  2013).	  	  

	   I	  contend	  that	  aid	  is	  most	  effective	  when	  countries	  are	  not	  restricted	  by	  the	  terms	  of	  

conditionality	  agreements.	  While	  the	  concept	  of	  humanitarian	  interference	  for	  the	  sake	  of	  

pursuing	  equal	  rights	  and	  liberties	  for	  all	  is	  honorable	  and	  rational,	  countries	  like	  those	  in	  

Sub-‐Saharan	  Africa	  do	  not	  have	  the	  means	  to	  address	  the	  poverty	  problem	  and	  the	  human	  

rights	  dilemma	  simultaneously.	  	  When	  countries	  are	  obligated	  to	  spend	  resources	  meeting	  
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foreign	  aid	  stipulations,	  they	  inevitably	  have	  to	  divert	  attention	  away	  from	  permanent	  

solutions	  to	  policy	  and	  institutional	  problems.	  	  

Data	  and	  Methods	  	  
	   	  

I	  test	  the	  effect	  of	  conditionality	  on	  measures	  of	  economic	  development	  for	  the	  years	  

2010-‐2012	  to	  support	  the	  hypothesis	  that	  conditionality	  is	  negatively	  correlated	  with	  

economic	  development	  in	  Sub-‐Saharan	  African	  countries.	  Other	  independent	  variables	  

include	  political	  rights	  and	  Official	  Development	  Assistance	  (ODA).	  The	  control	  variables	  

include	  control	  of	  oil	  exports,	  government	  effectiveness,	  control	  of	  corruption,	  and	  regime	  

type.	  The	  forty-‐seven	  countries	  used	  in	  this	  research	  are	  listed	  in	  Appendices	  I.	  	  

I	  test	  this	  research	  using	  four	  models:	  an	  Ordinary	  Least	  Squares	  Regression	  (OLS)	  

model,	  a	  Panel	  Corrected	  Standard	  Error	  (PCSE)	  model,	  a	  standard	  Random	  Effects	  model,	  

and	  a	  Fixed	  Effects	  model.	  	  OLS	  Regression	  is	  useful	  in	  this	  particular	  research	  because	  it	  

provides	  a	  relatively	  simple	  method	  for	  testing	  the	  relationship	  between	  the	  independent	  

variables	  and	  economic	  development	  in	  Sub-‐Saharan	  Africa	  by	  illustrating	  linearity	  and	  

drawing	  attention	  to	  outliers.	  However,	  it	  is	  not	  sufficient	  for	  this	  research	  because	  the	  

model	  does	  not	  account	  for	  panel	  and	  time	  series	  data.	  Therefore,	  the	  remaining	  three	  

models	  –PCSE,	  fixed	  effects,	  and	  random	  effects	  –	  are	  incorporated	  to	  correct	  for	  this	  

limitation.	  PCSE	  adjusts	  the	  standard	  error,	  standard	  Random	  Effects	  draws	  conclusions	  

about	  the	  fluctuation	  of	  variables	  in	  a	  population,	  and	  fixed	  effects	  provides	  an	  average	  

effect	  on	  the	  whole	  population.	  These	  models	  provide	  a	  better	  understanding	  of	  effects	  

over	  time,	  in	  this	  case	  from	  2010-‐2012.	  The	  use	  of	  these	  models	  in	  conjunction	  with	  one	  

and	  other	  should	  substantially	  decrease	  the	  amount	  of	  error.	  	  
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Table	  I	  offers	  descriptive	  statistics	  for	  the	  model	  including	  the	  mean	  and	  number	  of	  

observations	  for	  the	  independent,	  dependent,	  and	  control	  variables.	  The	  total	  N	  size	  was	  

141,	  however,	  given	  the	  spotty	  nature	  of	  the	  data	  on	  conditionality,	  this	  was	  reduced	  to	  99.	  	  

Table	  I.	  Descriptive	  Statistics	  
Variable	  	  

	  
Obs.	  

	  
Mean	  

	  
Std.	  Dev.	  

	  
Min	  

	  
Max	  

Country	   141	   24	   13.613	   1	   47	  
Years	   141	   2011	   .819	   2010	   2012	  
Economic	  Development	   135	   .459	   .113	   .295	   .806	  
Conditionality	   99	   2.838	   .877	   1	   4	  
Official	  Development	  Aid	   141	   .979	   .145	   0	   1	  
Political	  Rights	   140	   2.614	   1.49	   0	   6	  
Government	  Effectiveness	   140	   26.851	   20.321	   0	   77.03	  
Control	  of	  Corruption	   141	   31.339	   22.044	   0	   80.48	  
Regime	  Type	   141	   .191	   .533	   0	   2	  

     

The	  dependent	  variable	  in	  this	  research	  is	  economic	  development.	  This	  variable	  is	  

measured	  using	  values	  from	  the	  UN’s	  Human	  Development	  Index	  (HDI)	  from	  2010-‐2012	  

(http://hdr.undp.org/en/statistics/hdi/).	  The	  HDI	  measures	  economic	  development	  by	  

combining	  measures	  of	  life	  expectancy,	  educational	  attainment,	  and	  gross	  national	  income	  

per	  capita	  into	  a	  compound	  score	  for	  each	  country.	  The	  results	  are	  expressed	  as	  a	  value	  

between	  1	  and	  0,	  where	  1	  is	  most	  developed	  and	  0	  is	  least	  developed.	  As	  indicated	  in	  Table	  

I,	  economic	  growth	  has	  a	  mean	  of	  .459	  and	  a	  standard	  deviation	  of	  .113.	  	  

The	  variable	  of	  interest	  in	  this	  research	  is	  conditionality.	  Conditionality	  is	  measured	  

on	  a	  5-‐point	  scale	  where	  0	  is	  strongly	  disagree,	  1	  is	  disagree,	  2	  is	  neutral,	  3	  is	  agree,	  and	  4	  is	  

strongly	  agree,	  where	  strongly	  agree	  is	  country	  x	  is	  heavily	  constrained	  by	  conditionality	  

agreements	  and	  strongly	  disagree	  is	  the	  contrary.	  This	  data	  was	  taken	  from	  the	  Monitoring	  

of	  Fund	  Arrangements	  Database	  (http://www.imf.org/external	  /data.htm#data).	  	  Using	  

this	  data,	  I	  averaged	  the	  number	  of	  conditions	  placed	  on	  each	  country	  out	  of	  a	  possibility	  of	  

17	  to	  determine	  the	  degree	  to	  which	  a	  given	  country	  is	  restricted.	  These	  17	  conditionalities	  

are	  macroeconomics,	  external	  stability,	  economic	  growth,	  poverty	  reduction,	  fiscal	  
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revenue,	  public	  expenditure,	  monetary,	  inflation,	  exchange	  rate,	  central	  banking,	  financial	  

sector,	  trade,	  pro-‐growth,	  social,	  enterprise,	  governance,	  and	  other.	  My	  measure	  suggests	  

that	  more	  conditions	  a	  recipient	  country	  has	  placed	  on	  it	  with	  regards	  to	  the	  conferral	  of	  

aid,	  the	  more	  constrained	  it	  is.	  I	  expect	  a	  statistical	  significance	  of	  .05	  or	  greater.	  	  

	   The	  other	  independent	  variables	  in	  this	  research	  are	  ODA	  and	  political	  rights.	  ODA	  

is	  a	  dichotomous	  variable	  measured	  based	  on	  whether	  a	  country	  is	  receiving	  aid	  from	  the	  

DAC	  or	  not.	  Data	  is	  obtained	  from	  The	  Organisation	  for	  Economic	  Co-‐operation	  and	  

Development	  (OECD)	  [http://www.oecd.org/dac/stats/daclistofoda	  recipients.htm].	  Aid	  

from	  the	  DAC	  is	  given	  to	  recipient	  countries	  on	  a	  conditional	  basis	  based	  on	  whether	  that	  

particular	  recipient	  country	  is	  working	  towards	  or	  has	  met	  the	  expectations	  of	  the	  DAC	  in	  

terms	  of	  human	  rights	  and	  governance.	  These	  expectations	  are	  set	  forth	  in	  the	  goals	  of	  the	  

DAC	  and	  substantially	  impact	  a	  country’s	  ability	  to	  receive	  official	  development	  assistance	  

(ODA).	  The	  conditionality	  variable	  has	  a	  mean	  of	  .99	  out	  of	  a	  possible	  1	  and	  a	  standard	  

deviation	  of	  .14	  as	  illustrated	  in	  Table	  I.	  I	  expect	  a	  statistical	  significance	  of	  .05	  or	  greater.	  	  

Political	  rights	  are	  measured	  on	  a	  7-‐point	  scale	  in	  which	  0	  represents	  the	  countries	  

in	  SSA	  with	  the	  least	  political	  rights	  and	  6	  represents	  the	  SSA	  countries	  with	  the	  most	  

political	  rights.	  Data	  for	  this	  variable	  were	  taken	  from	  Freedom	  House	  

(http://www.freedomhouse.org/report-‐types/freedom-‐world).	  Political	  rights	  refer	  to	  SSA	  

countries	  exhibiting	  characteristics	  such	  as	  free	  and	  fair	  elections,	  competitive	  parties	  or	  

political	  groupings,	  and	  powerful	  opposition	  in	  elections.	  Minority	  groups	  can	  participate	  

in	  government	  or	  have	  reasonable	  self-‐governance.	  Political	  rights	  has	  a	  mean	  of	  2.6	  out	  of	  

6	  with	  indicates	  that	  most	  countries	  rank	  poorly	  in	  this	  particular	  area.	  It	  also	  has	  standard	  

deviation	  of	  1.85.	  I	  expect	  a	  statistical	  significance	  of	  .05	  or	  greater.	  	  
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The	  control	  variables	  in	  this	  research	  include	  control	  of	  oil	  exports,	  government	  

effectiveness,	  control	  of	  corruption,	  and	  regime	  type.	  Oil	  Exports	  is	  a	  dichotomous	  variable	  

where	  0	  indicates	  countries	  with	  no	  exports	  and	  1	  indicates	  countries	  that	  do	  export	  oil.	  

Data	  was	  obtained	  from	  the	  Central	  Intelligence	  Agency’s	  World	  Factbook	  

(https://www.cia.gov/library/publications/the-world-factbook/).	  Oil	  exports	  determine	  

whether	  or	  not	  a	  given	  SSA	  country	  chooses	  to	  export	  crude	  oil,	  fuel,	  or	  petroleum	  to	  other	  

countries.	  This	  factor	  is	  important	  because	  it	  may	  be	  indicative	  of	  a	  donor	  country’s	  stakes	  

in	  a	  particular	  recipient	  country’s	  financial	  growth	  and	  development.	  Table	  I.	  indicated	  a	  

mean	  of	  a	  .3	  and	  a	  standard	  deviation	  of	  .46	  for	  this	  particular	  variable.	  	  

Government	  effectiveness	  is	  measured	  by	  percentage	  (1	  to	  100)	  where,	  0	  is	  the	  

lowest	  level	  of	  government	  effectiveness	  and	  100	  is	  the	  highest	  level	  of	  government	  

effectiveness.	  This	  data	  is	  taken	  from	  the	  World	  Bank’s	  World	  Governance	  indicators	  

dataset	  (http://data.worldbank.org/data-‐catalog/worldwide-‐governance-‐indicators).	  

Government	  effectiveness	  refers	  to	  the	  quality	  of	  public	  services,	  quality	  of	  civil	  service	  and	  

its	  independence	  from	  political	  pressure,	  as	  well	  as	  the	  quality	  of	  policy	  formulation	  and	  

implementation.	  The	  mean	  percentage	  for	  government	  effectiveness	  as	  indicated	  by	  Table	  

I.	  Is	  26.85	  out	  of	  100	  and	  the	  standard	  deviation	  was	  20.82.	  This	  suggests	  that	  level	  of	  

government	  effectiveness	  is	  generally	  low	  among	  SSA	  countries.	  	  

Control	  of	  corruption	  is	  measured	  as	  a	  percentage	  ranging	  from	  0	  to	  100	  with	  0	  

being	  the	  lowest	  and	  100	  being	  the	  highest.	  This	  data	  is	  taken	  from	  the	  World	  Bank’s	  World	  

Governance	  Indicators	  dataset	  (http://data.worldbank.org/data-‐catalog/	  worldwide-‐

governance-‐indicators).	  Control	  of	  corruption	  refers	  to	  the	  extent	  to	  which	  governmental	  

power	  is	  utilized	  to	  achieve	  private	  gains.	  It	  also	  indicates	  the	  degree	  to	  which	  elites	  and	  
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private	  interests	  control	  a	  state.	  According	  to	  Table	  I.,	  the	  mean	  percentage	  for	  control	  on	  

corruption	  is	  31.34	  out	  of	  100	  and	  the	  standard	  deviation	  is	  22.04.	  	  

Regime	  type	  is	  measured	  on	  a	  3-‐point	  scale	  in	  which	  0	  represented	  some	  form	  of	  

democracy,	  1	  represented	  some	  form	  of	  transitional	  government,	  and	  2	  represented	  all	  

other	  forms	  of	  government	  including	  military	  juntas	  and	  monarchies.	  This	  data	  was	  

collected	  from	  the	  Central	  Intelligence	  Agency’s	  World	  Factbook	  (https://www.cia.gov	  

/library/publications/the-world-factbook/).	  Regime	  type	  refers	  to	  the	  type	  of	  governmental	  

structure	  a	  particular	  SSA	  country	  has.	  According	  to	  Table	  I.,	  the	  mean	  of	  regime	  type	  is	  .19	  

and	  the	  standard	  deviation	  is	  .53.	  	  

I	  expect	  to	  see	  a	  relatively	  high	  R-‐squared	  provided	  that	  this	  data	  accurately	  

addresses	  the	  causal	  factors	  associated	  with	  economic	  development	  in	  SSA	  countries.	  I	  also	  

expect	  that	  conditionality	  will	  be	  statistically	  significant	  with	  an	  inverse	  relationship	  to	  

economic	  development.	  	  

Effects	  of	  Conditionality	  	  

I	  test	  the	  effects	  of	  foreign	  aid	  conditionality	  on	  economic	  development	  in	  Sub-‐

Saharan	  African	  countries	  using	  an	  Ordinary	  Least	  Squares	  Regression	  model,	  a	  Panel	  

Corrected	  Standard	  Error	  model,	  a	  standard	  Random	  Effects	  model,	  and	  a	  Fixed	  Effects	  

model.	  Given	  that	  control	  of	  corruption	  and	  government	  effectiveness	  are	  measured	  on	  

identical	  scales,	  it	  was	  necessary	  to	  run	  the	  variables	  separately	  in	  order	  to	  avoid	  the	  

effects	  of	  multi-‐collinearity.	  The	  OLS	  regression	  model	  accounts	  for	  about	  60	  percent	  of	  the	  

variance,	  as	  indicated	  in	  Table	  II.	  	  

The	  variable	  of	  interest	  is	  not	  statistically	  significant	  in	  this	  model.	  However,	  oil	  

exports,	  control	  of	  corruption,	  and	  government	  effectiveness	  are	  all	  highly	  statistically	  
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significant	  at	  the	  .0001	  level.	  Regime	  type	  is	  also	  statistically	  significant	  with	  a	  t-‐score	  of	  

1.95	  in	  Model	  1	  and	  2.96	  in	  Model	  2.	  	  This	  makes	  regime	  statistically	  significant	  at	  the	  .05	  

and	  .01	  levels,	  respectively.	  While	  these	  results	  are	  noteworthy,	  they	  do	  not	  account	  for	  

change	  over	  time.	  	  

Table	  II.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
OLS	  Regression	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   .003	  
(.007)	  

.011	  
(.007)	  

	  
Political	  Rights	   .004	  

(.005)	  
.006	  
(.004)	  

	  
Official	  Development	  Aid	   -‐.012	  

(.065)	  
	  

.03	  
(.063)	  

Regime	   .026*	  
(.013)	  

	  

.038**	  
(.013)	  

Oil	  Exports	   .143****	  
(.015)	  

	  

.133****	  
(.015)	  

Control	  of	  Corruption	   .002****	  
(.0004)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	   .002****	  
(.0004)	  

	  
Constant	   .332	  

(.069)	  
.262	  
(.069)	  

	  
N	   99	   99	  
R2	   	   .609	   .625	  

	   	   (*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
	  

The	  PCSE	  model,	  illustrated	  in	  Table	  III,	  explains	  the	  about	  50	  percent	  of	  the	  

variance	  and	  accounts	  for	  panel	  data.	  The	  statistically	  significant	  variables	  in	  this	  model	  are	  

oil	  exports	  and	  political	  rights.	  	  Oil	  exports	  is	  highly	  significant	  with	  a	  z-‐score	  of	  5.41	  in	  

Model	  1	  and	  5.47	  in	  Model	  2.	  Additionally,	  political	  rights	  is	  statistically	  significant	  at	  the	  

.05	  level	  in	  Model	  1	  with	  a	  z-‐score	  of	  2.12.	  	  

Paper 3 Quest: A Journal of Undergraduate Research Page 70



	  

Conditionality	  is	  not	  statistically	  significant	  in	  this	  model,	  however	  the	  z-‐score	  was	  -‐

1.49	  in	  Model	  1	  and	  -‐1.40	  in	  Model	  2,	  which	  suggests	  that	  further	  testing	  might	  lend	  itself	  

to	  statistically	  significant	  results.	  Economic	  development	  and	  conditionality	  have	  a	  

negative	  relationship	  in	  this	  model,	  which	  is	  consistent	  with	  the	  original	  hypothesis.	  The	  

results	  of	  the	  standard	  Random	  Effects	  model	  mirrors	  those	  of	  the	  PCSE	  model	  with	  some	  

small	  variations	  in	  the	  constant	  and	  are	  included	  in	  Appendices	  V.	  	  

Table	  III.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
Panel	  Corrected	  Standard	  Error	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   -‐.005	  
(.003)	  

	  

-‐.005	  
(.003)	  

Political	  Rights	   .003*	  
(.001)	  

	  

.002	  
(.001)	  

Official	  Development	  Aid	   -‐.005	  
(.005)	  

	  

-‐.006	  
(.005)	  

Regime	   .04	  
(.025)	  

	  

.039	  
(.024)	  

Oil	  Exports	   .152****	  
(.028)	  

	  

.149****	  
(.027)	  

Control	  of	  Corruption	   -‐.0002	  
(.0001)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	   .0002	  
(.0002)	  

	  
Constant	  	   .406	  

(.018)	  
	  

.399	  
(.018)	  

N	   99	   99	  
R2	   .461	   .502	  

	   (*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
	  
The	  results	  of	  the	  Fixed	  Effects	  model	  are	  more	  consistent	  with	  those	  in	  PSCE	  and	  

Random	  Effects.	  Table	  IV	  illustrates	  that	  conditionality	  is	  not	  statistically	  significant,	  

however,	  the	  t-‐scores	  are	  -‐1.45	  in	  Model	  1	  and	  -‐1.36	  in	  Model	  2.	  Like	  the	  PCSE	  results,	  

these	  numbers	  hint	  at	  the	  potential	  validity	  of	  the	  hypothesis.	  
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However,	  the	  only	  statistically	  significant	  variable	  in	  this	  model	  is	  political	  rights,	  

which	  has	  a	  t-‐score	  of	  2.11	  in	  Model	  1	  making	  it	  significant	  at	  the	  .05	  level.	  In	  this	  model,	  

regime	  type	  and	  oil	  exports	  are	  omitted	  because	  of	  collinearity.	  While	  the	  R-‐squared	  for	  the	  

model	  is	  about	  .05,	  which	  suggests	  that	  very	  little	  of	  the	  variance	  is	  explained,	  the	  results	  

were	  fairly	  consistent	  with	  the	  other	  models.	  	  

Table	  IV.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
Fixed	  Effects	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   -‐.005	  
(.003)	  

	  

-‐.004	  
(.003)	  

Political	  Rights	   .002*	  
(.001)	  

	  

.002	  
(.001)	  

Official	  Development	  Aid	   -‐.004	  
(.005)	  

	  

-‐.006	  
(.005)	  

Regime	   -‐-‐-‐	  
	  

-‐-‐-‐	  

Oil	  Exports	   -‐-‐-‐	  
	  

-‐-‐-‐	  

Control	  of	  Corruption	   -‐.0003	  
(.0001)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	  
	  

.00002	  
(.0002)	  

	  
Constant	   .456	  

(.009)	  
	  

.449	  
(.01)	  

N	   99	   99	  
R2	   	   .037	   .047	  

	   	  	  	  	  	  	  	  	  (*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
	  
	   With	  the	  exception	  of	  the	  Ordinary	  Least	  Squares	  regression,	  the	  models	  generally	  

support	  the	  original	  hypothesis	  with	  a	  decent	  amount	  of	  explanatory	  power.	  	  

Further	  testing	  

	   I	  attempted	  to	  explain	  economic	  development	  in	  Sub-‐Saharan	  Africa	  by	  analyzing	  

foreign	  aid	  conditionality	  agreements.	  I	  hypothesized	  that	  there	  is	  a	  negative	  relationship	  

between	  conditionality	  and	  economic	  development	  on	  the	  basis	  that	  conditionality	  creates	  
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dependency.	  There	  was	  a	  general	  consistence	  among	  the	  models	  that	  supported	  this	  

hypothesis.	  However,	  economic	  development	  failed	  to	  generate	  statistically	  significant	  

results.	  	  	  

	   This	  research	  makes	  an	  important	  contribution	  to	  the	  study	  of	  economic	  

development	  in	  Africa	  because	  it	  supplements	  the	  existing	  literature	  and	  arguably	  

encourages	  future	  observations.	  Some	  of	  the	  implications	  of	  this	  research	  include	  a	  lack	  of	  

available	  data	  on	  conditionality	  due	  to	  the	  low	  levels	  of	  reporting	  in	  Sub-‐Saharan	  Africa.	  In	  

addition,	  these	  results	  were	  limited	  to	  a	  period	  of	  3	  years,	  which	  may	  have	  affected	  the	  

range	  of	  data	  and	  consequently	  the	  impact	  of	  the	  findings.	  Future	  research	  on	  this	  subject	  

should	  work	  to	  try	  and	  address	  this	  issue	  by	  focusing	  on	  a	  larger	  range	  of	  years.	  It	  might	  

also	  be	  worthwhile	  to	  consider	  incorporating	  a	  broader,	  more	  reliable	  collection	  of	  

countries	  to	  assess	  how	  this	  hypothesis	  fairs	  on	  a	  more	  global	  scale.	  

	   Policy-‐makers	  should	  consider	  the	  implications	  of	  this	  research	  insofar	  as	  it	  

addresses	  one	  of	  the	  potential	  flaws	  with	  the	  current	  aid	  system.	  	  
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Appendix	  
	  
	  
Appendices	  I.	  
Sub-Saharan	  Africa	  Countries	  	  

	   	  

Angola	  	  
Benin	  
Botswana	  
Burkina	  Faso	  
Burundi	  
Cameroon	  
Cape	  Verde	  
Central	  African	  Republic	  
Chad	  
Comoros	  
Congo,	  Democratic	  Republic	  
Congo,	  Republic	  
	  

Liberia	  
Madagascar	  
Cote	  d’Ivoire	  
Eritrea	  
Ethiopia	  	  
Gabon	  
The	  Gambia	  
Ghana	  
Guinea	  
Guinea	  –	  Bissau	  
Kenya	  
Lesotho	  

Senegal	  
Seychelles	  
Malawi	  
Mali	  
Mauritania	  
Mauritius	  
Mozambique	  
Namibia	  
Niger	  
Nigeria	  
Rwanda	  
Sao	  Tome	  and	  Principe	  

Sierra	  Leone	  
Somalia	  
South	  Africa	  
South	  Sudan	  	  
Sudan	  
Swaziland	  
Tanzania	  
Togo	  
Uganda	  
Zambia	  
Zimbabwe	  
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Appendices	  II.	  Descriptive	  Statistics	  
Variable	  	  

	  
Obs.	  

	  
Mean	  

	  
Std.	  Dev.	  

	  
Min	  

	  
Max	  

Country	   141	   24	   13.613	   1	   47	  
Years	   141	   2011	   .819	   2010	   2012	  
Economic	  Development	   135	   .459	   .113	   .295	   .806	  
Conditionality	   99	   2.838	   .877	   1	   4	  
Official	  Development	  Aid	   141	   .979	   .145	   0	   1	  
Political	  Rights	   140	   2.614	   1.49	   0	   6	  
Government	  Effectiveness	   140	   26.851	   20.321	   0	   77.03	  
Control	  of	  Corruption	   141	   31.339	   22.044	   0	   80.48	  
Regime	  Type	   141	   .191	   .533	   0	   2	  
	  
	  
Appendices	  III.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
OLS	  Regression	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   .003	  
(.007)	  

.011	  
(.007)	  

	  
Political	  Rights	   .004	  

(.005)	  
.006	  
(.004)	  

	  
Official	  Development	  Aid	   -‐.012	  

(.065)	  
	  

.03	  
(.063)	  

Regime	   .026*	  
(.013)	  

	  

.038**	  
(.013)	  

Oil	  Exports	   .143****	  
(.015)	  

	  

.133****	  
(.015)	  

Control	  of	  Corruption	   .002****	  
(.0004)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	   .002****	  
(.0004)	  

	  
Constant	   .332	  

(.069)	  
.262	  
(.069)	  

	  
N	   99	   99	  
R2	   	   .609	   .625	  
(*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
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Appendices	  IV.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
Panel	  Corrected	  Standard	  Error	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   -‐.005*	  
(.003)	  

	  

-‐.005	  
(.003)	  

Political	  Rights	   .003	  
(.001)	  

	  

.002	  
(.001)	  

Official	  Development	  Aid	   -‐.005	  
(.005)	  

	  

-‐.006	  
(.005)	  

Regime	   .04	  
(.025)	  

	  

.039	  
(.024)	  

Oil	  Exports	   .152****	  
(.028)	  

	  

.149****	  
(.027)	  

Control	  of	  Corruption	   -‐.0002	  
(.0001)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	   .0002	  
(.0002)	  

	  
Constant	  	   .406	  

(.018)	  
	  

.399	  
(.018)	  

N	   99	   99	  
R2	   .461	   .502	  
(*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
	  
Appendices	  V.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
Random	  Effects	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   -‐.005	  
(.003)	  

	  

-‐.005	  
(.003)	  

Political	  Rights	   .003*	  
(.001)	  

	  

.002	  
(.001)	  

Official	  Development	  Aid	   -‐.005	  
(.005)	  

	  

-‐.006	  
(.005)	  

Regime	   .04	  
(.025)	  

	  

.039	  
(.024)	  

Oil	  Exports	   .152****	  
(.028)	  

	  

.149****	  
(.027)	  

Control	  of	  Corruption	   -‐.0002	  
(.0001)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	   .0002	  
(.0002)	  

	  
Constant	  	   .406	  

(.018)	  
	  

.399	  
(.018)	  

N	   99	   99	  
R2	   .461	   .502	  
(*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
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Appendices	  VI.	  Economic	  Development	  in	  Sub-Saharan	  Africa	  
Fixed	  Effects	  model	  

	  
Model	  1	  

	  
Model	  2	  

Conditionality	   -‐.005	  
(.003)	  

	  

-‐.004	  
(.003)	  

Political	  Rights	   .002*	  
(.001)	  

	  

.002	  
(.001)	  

Official	  Development	  Aid	   -‐.004	  
(.005)	  

	  

-‐.006	  
(.005)	  

Regime	   -‐-‐-‐	  
	  

-‐-‐-‐	  

Oil	  Exports	   -‐-‐-‐	  
	  

-‐-‐-‐	  

Control	  of	  Corruption	   -‐.0003	  
(.0001)	  

	  

-‐-‐-‐	  

Government	  Effectiveness	   -‐-‐-‐	  
	  

.00002	  
(.0002)	  

	  
Constant	   .456	  

(.009)	  
	  

.449	  
(.01)	  

N	   99	   99	  
R2	   	   .037	   .047	  
(*	  p≤0.05,	  **p≤0.01,	  ***p≤0.001,	  ***p≤0.0001)	  
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Abstract: My paper seeks to determine the factors explaining the likelihood of successful 

deterrence.  I form a set of hypothesis based on four game-theoretical models that incorporate 

factors of resolve and soft power.   Based on these models, I hypothesize that challenger resolve 

will have a negative effect on deterrence success and that defending state resolve and the use of 

soft power will have no effect.  The results of binary logistic regression models indicate that 

there is an overall negative relationship between challenger resolve and deterrence success, a 

potentially positive relationship between defender resolve and deterrence success, and no 

statistically significant relationship between soft power and deterrence success. 
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Indicators of Deterrence Success 

The Development of Deterrence  

Influenced by the threat of nuclear annihilation during the Cold War, mid-twentieth 

century strategists increasingly sought to avoid conflicts rather than win victories.  This espoused 

deterrence, a strategy based on avoiding the initiation of conflict. Deterrence was heavily 

influenced by the presence of nuclear weapons and by the bilateral relationship between the 

former Soviet Union and the United States.  On the most basic level, deterrence addresses 

situations in which one state (the challenger) threatens to commit an action, and another state 

(the defender) seeks to deter the challenger from committing that action.  In international 

relations, defenders typically hold positions of power and therefore benefit from a continuation 

of the status quo.  As such, they seek to deter actions that would disrupt the status quo by 

maximizing the costs of action, maximizing the benefits of restraint, minimizing the benefits of 

action, and minimizing the costs of restraint (Kilgour and Zagare 2000).  They can attempt to 

accomplish this by issuing threats or making promises.  Threats generally refer to threats of 

military intervention or of harsh political and economic sanctions.  Promises include peaceful 

and friendly tools such as state aid, diplomatic engagement, and economic involvement.  

Different approaches to deterrence use different combinations of threats and promises. 

Classical deterrence is one approach.   Many thinkers, including Thomas Schelling, 

Herman Kan, and William Kaufmann, contributed to classical deterrence theory.  The basic 

principle behind classical deterrence theory is that of a balance of power.  If power is equally 

distributed across actors, no single actor will be able to upset the status quo (Zagare 1996).  

Classical deterrence argues that a balance of power achieved through a balance of threats leads to 

successful deterrence.  Each side makes it clear to the other that it will impose unacceptable costs 
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on its adversary in the case of aggression.  In Cold War terms, the balance of power referred to 

the nuclear parity relationship between the U.S.S.R. and U.S. (Schelling 1960).  The United 

States and the Soviet Union had each developed the ability to challenger the other with 

devastating nuclear attacks.  Accordingly, each state threatened that any attack against itself or 

its allies would be returned in kind.  Classical deterrence theory holds that this mutual threat led 

to a high level of stability and deterred each side from using nuclear weapons.  Whether or not 

the lack of open conflict between the superpowers during the Cold War can be attributed by 

deterrence, the situation which mutually assured destruction sought to address no longer existed.  

With the fall of the U.S.S.R and the end of the Cold War, the structure of global power became 

more complex.  Deterrence theorists could no longer think primarily of the Warsaw Pact and 

NATO, but had to take into account a vast number of individual actors with varied alliances.  

New deterrence challenges had arisen; challenges with an asymmetry of power and an 

asymmetry of stakes that do not fit into the framework of mutually assured destruction.  A new 

approach to deterrence was required to address these new challenges.  

In an effort to provide such an approach, D. Marc Kilgour and Frank C. Zagare 

developed Perfect Deterrence Theory.  Perfect Deterrence shifts the focus of deterrence to 

include non-nuclear disputes as well as nuclear deterrence, ranging from low-stakes territorial 

disputes to all-out war.  In such situations, the initiation of an undesired action would not 

necessarily lead to uncontrolled escalation.  Moreover, the bilateral structure of deterrence theory 

is adjusted to include a greater number of actors of varying degrees of commitment and power, 

and a greater emphasis is placed on the credibility of the defender’s threats and the resolve of the 

challenger.  The dimension of promises is also introduced, in order to complement threats in 
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deterrence.  However, promises are not a focal point.  They remain on the periphery, and as such 

do not have a great impact on Perfect Deterrence Theory.   

In part to emphasize the dimension of promises in deterrence, Joseph Nye put forward the 

idea of smart power.  Smart power focuses on the use of soft power promises to complement 

hard power threats.  As defined by the Center for Strategic International Studies, soft power 

refers to the non-confrontational tools that states can use to deter undesired actions from other 

states.  It includes alliances, global development, public diplomacy, economic integration, and 

technology and innovation (Armitage and Nye 2007).  Instruments of soft power can be used in 

order to make the initiation of undesired action less desirable than restraint by shifting the 

benefits and costs associated with restraint and initiation.  

Soft power in is not a new concept by any means.  For centuries, states have used trade 

and diplomacy to assert their influence over other states.  However, it has only recently been 

applied to deterrence.  As such, the effects of soft power on deterrence success have not yet been 

tested.  If soft power can effectively play a part in deterrence by denying benefits for the 

initiation of undesired actions or providing alternative benefits for restraint, smart power theory 

can be integrated into existing deterrence theory in order to provide better deterrence strategies 

which lead to greater deterrence success in a large variety of situations.   

  The goal of this paper is to determine what factors influence the success of deterrence 

and what specific effects those factors have on deterrence success.  I ask: What accounts for 

variance in the likelihood of successful deterrence?  

 There are 74 cases in my model.  The cases span a variety of different situations.  The 

dependent variable, deterrence success, is tested on the variable of interest and other independent 

variables using a binary logistic regression model.  In situations which end either in non-
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aggression or concession of the challenger, deterrence is successful.  Deterrence success is 

derived from historical events.  Resolve will be measured through two variables: military 

personnel (ratio of military personnel to total population) and battlefield deaths (ratio of 

battlefield deaths suffered to total population.)  Soft power will be measured through another set 

of variables: trade and diplomacy.  Four game theoretic models, each tailored to a different 

combination of challenger and defender resolve, are used to predict the effects of resolve and soft 

power on deterrence success.  Resolve ranges from soft to hard.  Players with hard resolve tend 

to be less averse to conflict and more averse to defeat (in terms of military personnel and 

battlefield deaths, harder resolve equates to higher ratios.)   Players with soft resolve tend to be 

less averse to defeat and more averse to conflict.  Based on the outcome predictions of the 

games, I predict that challenger military personnel and challenger battlefield deaths will be the 

variables of interest with a negative effect on deterrence success.  I test this prediction with a 

binary logistic regression model including the following variables: challenger military personnel, 

challenger battlefield deaths, defender military personnel, defender battlefield deaths, and 

measures of soft power in the form levels of bilateral trade and the presence or absence of 

diplomatic engagement.  I predict that: Challenger resolve (challenger military personnel and 

challenger battlefield deaths) will have a negative effect on deterrence success, trade and 

diplomacy will have no effect on deterrence success, and defender resolve (defender military 

personnel and defender battlefield deaths) will have no effect on deterrence success.   

Shifting Approaches to Deterrence 

 As power structures have shifted over time, the types of situations that deterrence has 

been required to address have changed greatly.  In response to these changes, approaches to 

deterrence have changed as well.  Classical deterrence was the first approach, including both 
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structural deterrence and decision-theoretic deterrence.  Perfect deterrence followed, with smart 

power being the most recent approach. 

 Classical deterrence was developed during the Cold War and as such was heavily 

influenced by the bilateral nuclear power relationship between the United States and the Soviet 

Union.  Classical deterrence was developed to address situations where the challenger and the 

defender mutually threaten to use nuclear weapons (Kilgour and Zagare 1993).    The defender is 

limited in its deterrence options in this situation because the perceived benefit of action for the 

challenger comes from the effects created by the use of nuclear weapons.  Because action and 

benefit are inseparable in this situation, defenders cannot effectively minimize the challenger’s 

benefits of action or costs of restraint.  Moreover, classical deterrence fails to examine the role of 

soft power in deterrence, removing the potential to maximize the benefits of restraint.  Therefore, 

the defender can only seek to maximize the costs of action.   

There are two categories of classical deterrence, each of which uses a different approach.  

The first category is structural deterrence, which relies on a balance of power in the form of 

threats and on high costs for action (Kilgour and Zagare 2000).  Under structural deterrence, 

relationships are stable when there is parity between challenger and defender and the cost of 

action is high for both (Zagare 1996).  Lower costs for actions and non-parity relationships lead 

to instability (Zagare 1996).   Perceptions of threat credibility are derived from the distribution of 

power and from the high level of stakes in a situation.  If each state is equivalently powerful and 

the costs of action would be high for each, threats are perceived to be credible.  Therefore, a 

balance of power translates into a balance of credible threats (Zagare 1996). 

The prototypical model of structural deterrence is a conflict situation between two 

nuclear powers.  Both states threaten to use nuclear weapons, and both threaten a nuclear 
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response in the event of a nuclear attack.  Due to the destructive capabilities of nuclear weapons, 

each state effectively holds the other’s population hostage.  Threats in such a situation are 

credible.  This concept is referred to as mutually assured destruction (Schelling 1960).  

Structural deterrence explains the mechanisms that lead to successful deterrence in some 

situations but does not provide general tools that defenders can use to deter challengers.  It does 

not examine the possibility of imperfect choices or irrational actors, but instead assumes that 

parties act in their own best interests and make choices accordingly. (Zagare 1990).  In reality, 

actors do not always choose the best, most rational option.  In doing so, they make non-rational 

choices.  Structural deterrence struggles to explain deterrence situations involving actors who 

make irrational choices.  This said, even with rational actors and perfect decision-making, the 

mechanisms of structural deterrence suggest that it is only applicable to situations in which there 

is both parity and a high cost for action.   

Structural deterrence is designed to examine situations where the states in question have 

unequal levels of power, or where the cost of action is relatively low (Karnad 2005).  For 

example, structural deterrence theory is poorly suited to address situations in which the cost of 

action is lower because nuclear weapons are not involved (Karnad 2005).  With lower costs, it is 

not unthinkable for an action to be committed, and threats are not as credible as in mutually 

assured destruction.  Structural deterrence also is a poor fit in situations of asymmetric 

deterrence (Kilgour and Zagare 1993).  In such situations, only one side is considering an attack 

and the other is attempting to deter that attack.    

Decision-theoretic deterrence is the second category of classical deterrence.  This 

approach was developed to address the existence of irrational actors and the possibility of 

imperfect choices (Zagare 1996).  Decision-theoretic deterrence attempts to account for these 
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issues by focusing on outcomes, preferences, credibility, and choices (Kilgour and Zagare 1991).  

Outcomes refer to the potential end-scenarios for each situation.  Both the defender and the 

challenger have an ordered set of outcome preferences.  Credibility is largely derived from 

rational preferences in decision-theoretic deterrence (Kilgour and Zagare 1991).  That is, states 

are unlikely to carry out threats if they would not benefit from doing so.  In decision-theoretic 

deterrence, stability stems from the perceived credibility of the defender’s threats, and the ways 

that those threats can shift challengers’ decision-making based on their outcome preferences 

(Kilgour and Zagare 1993).  In order to avoid miscommunication, theorists emphasize providing 

clear and credible threats.  To plan for the other source of uncertainty, irrationality, it is 

important to understand the adversary’s preferences, because challenger actions that seem 

irrational within a ‘normal’ belief system and may be perfectly rational within the challenger’s 

own set of preferences.  For instance, dictatorships may be willing to accept civilian casualties at 

much higher levels than democracies. 

The classic decision-theoretic deterrence situation involves a conflict between two 

nuclear powers in which at least one state does not always act in its best interests.  In such a 

situation, miscalculations or seemingly non-rational decisions are assumed to be possibilities.  

When threatened, a state may respond in a manner that seems to go against its interests.  In some 

situations, actions that seem irrational even within a state’s set of preferences may have unseen 

consequences and actually be rational calculations intended to achieve hidden goals.  It is the 

decision-theoretic deterrence theorist’s job to develop a way to predict these unexpected 

responses.  Still, despite having a more nuanced approach to deterrence, decision-theoretic 

deterrence theory still has difficulty addressing situations that lack either a parity relationship 

between major powers or the threat of nuclear conflict (Geller 1990).   
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In the post-Cold War era, the vast majority of deterrence situations involve neither parity 

nor nuclear threats.  Like structural deterrence, decision-theoretic deterrence is in effect tailored 

towards one unique type of deterrence situation. It focuses so heavily on the relationship between 

the United States and the Soviet Union that the collapse of the Soviet Union renders it moot 

(Zagare 1996).   The collapse led scholars to develop a new approach to deterrence that could be 

applied to a much wider variety of situations.   

The structure of the world changed abruptly after the collapse of the U.S.S.R. and the 

dissolution of the Warsaw Pact.  Deterrence could no longer focus on the bilateral relationship 

between the U.S.S.R. and the U.S., but instead had to address a variety of situations.  In order to 

maintain deterrence’s effectiveness, theorists D. Marc Kilgour and Frank C. Zagare formulate a 

model for deterrence in the post-Cold War world.  Rather than shoehorning all situations into a 

model developed for nuclear deterrence, Perfect Deterrence Theory models a wide variety of 

possible situations.  The key factors are threat capabilities, each player’s evaluation of the status 

quo, and the interaction of threat credibility (Kilgour and Zagare 2000).  Perfect Deterrence 

allows defenders to use promises as well as threats.  As such, it is able to address the situations 

which confound the earlier models.   

The capability to carry out a threat is the single most important factor in Perfect 

Deterrence (Kilgour and Zagare 2000).  Other factors, including the credibility of threats and 

evaluations of the status quo, are also important.  When the challenger state’s threat is not 

credible, deterrence will be successful regardless of capability.  Evaluations of the status quo can 

be changed with the use of promises and soft power.  For instance, a defender can engage a 

challenger economically or politically in order to both minimize the benefits of action and 

maximize the benefits of restraint by providing benefits which hinge upon the continuance of the 
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status quo.  If a challenger is economically or politically dependent on a defender for diplomatic 

support or bilateral trade, that challenger is unlikely to risk losing those benefits by challenging 

the defender.  The inclusion of promises strengthens Perfect Deterrence Theory.   

Structural deterrence and decision-theoretic deterrence are both useful in addressing high 

stakes conflicts between nuclear powers, and should not be ignored in such cases.  However, 

Perfect Deterrence Theory applies to a wider variety of deterrence challenges, ranging from 

conventional war to simple non-military trade disputes (Quackenbush 2010).  Besides its 

applicability to a wider variety of situations, the model is also attractive because of its 

robustness.  Through its shared emphasis on threat capabilities, perceptions of resolve, and 

evaluations of the status quo, Perfect Deterrence takes into account a larger information set than 

previous models and allows defenders access to more deterrence mechanisms.  These changes 

positively affect its predictive power, as when tested in a variety of deterrence situations, Perfect 

Deterrence Theory is supported by a strong empirical record (Quackenbush 2010).  Quackenbush 

applied Kilgour and Zagare’s Perfect Deterrence methodology to a series of deterrence 

situations.  Kilgour and Zagare’s outcome predictions were largely accurate when compared to 

the actual outcomes of the situations.   

This record could be further strengthened if the dimension of promises was emphasized.  

Joseph Nye and Richard Armitage are key figures in the development of a theory which 

emphasizes these promises, smart power.  Smart power theory advocates the balanced use of soft 

power (including non-confrontational tools including diplomacy, trade, investment, etc.) and 

traditional hard power to further the United States’ goals and increase both its global power and 

its level of esteem in the international community (Armitage and Nye 2007).  Smart power’s 

basic premise is that the United States has relied too heavily on hard power in the past and would 
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benefit greatly from building connections and alliances throughout the world with tools of soft 

power (Armitage and Nye 2007).  The use of smart power can benefit the U.S. on two levels.  

First, in many instances it can be more cost effective to address upcoming challengers by 

channeling resources into the development of new political and economic relationships than to 

flex military power.   Beyond initial costs, there might also be a greater return on investment.  

Second, the use of soft power is often perceived more positively in the international community 

than the use of hard power.  In the current international climate, the U.S. and defenders in 

general benefit greatly from a more positive image. 

In order to provide defenders with an opportunity to realize the potential benefits of soft 

power in conjunction with hard power; I propose integrating smart power theory and Perfect 

Deterrence theory.  When used to shape deterrence strategies, smart power will expand the role 

of soft power, theoretically strengthening the benefit-shifting mechanisms previously mentioned.  

In order to accomplish this integration, I will take the basic framework of Perfect Deterrence and 

emphasize role of soft power.  I will examine the effects that the application of soft power has on 

deterrence success and determine whether or not soft power can effectively complement threats 

in deterrence.  I will also examine the effects of other variables on deterrence success. 

A Hypothesis on Soft Power Deterrence 
 

I use game theory to examine the effects of the use of soft power on deterrence success.  

Game theory explains individual decisions in strategic situations.  It formalizes social 

structures—including the set of choices available, the characteristics of players, and other 

factors—and examines the effects of these structural factors on decision making (Morrow 1994).   

The games used in this project are designed to explain situations of asymmetric deterrence where 
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there are two players: a challenger that has threatened to commit an action and a defender that 

seeks to deter the challenger from committing that action.   

The general structure of the game used in this paper is shown in Figure 1.  At the first 

choice node, the defender chooses to use soft power (sp), make a promise (p), threaten (t), or 

concede (c).   The use of soft power signals a weakening of resolve, while making a promise 

signals a lesser weakening.  Threatening signals a hardening of resolve, while concession ends 

the game in deterrence failure.  At the second choice node, the challenger chooses to either 

aggress (a) or not aggress (na).  Aggression signals a hardening of resolve, while non-aggression 

ends the game in deterrence success.  At the third choice node, the defender’s available options 

will vary based on past actions.  All possible choices include promising, threatening, initiating 

action, and conceding.  Promises may only be made if the weakest option, soft power, was used 

at the first choice node.  Threats may not be made twice, and as such are only available to 

players that did not threaten at the first node.  Conversely, the initiation of action (war or 

conflict) is only available after a threat has been made.  Concession is always available.  A 

promise is considered a weak action.  Threats signal a hardening of resolve.  Both the initiation 

of action and concession end the game in deterrence failure.  At the fourth choice node, the 

challenger can choose to aggress (a), initiate action (i), or concede (c).  Challenger aggression 

signals a hardening of resolve, and continues the game.  The initiation of action ends the game in 

deterrence failure.  Concession ends the game in deterrence success.  At the fifth node, the 

defender can choose to either threaten, initiate action, or concede.  Available options will differ 

according to the same rules mentioned regarding node three.  Making a threat signals a hardening 

of resolve and continues the game.  Both initiating action and conceding end the game in 

deterrence failure.  At the final node (only available in one tree of the game), the challenger can 
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either initiate action or concede.  If the challenger initiates action, deterrence has failed.  If the 

challenger concedes, deterrence has succeeded. 

In order to accurately reflect differing characteristics, players will be divided by type: 

hard resolve and soft resolve.  Players with hard resolve are less averse to the initiation of action 

than players with soft resolve.  Players with soft resolve are less averse to their own concession 

than players with hard resolve.  Resolve influences players’ evaluations of the payoff for each 

outcome.  The outcome preferences for each player type at each terminal node are included in 

Figures 2-5.  Each type of player has been assigned different payoffs for each outcome in 

agreement with their preferences.  At each of the twenty-one possible terminal nodes, hard and 

soft challengers and defenders realize different payoffs.  Each type of defender is pitted against 

each type of challenger, creating a total of four games.  The analysis of the games is detailed 

below. 

The hard challenger-hard defender game is shown in Figure 2.  It models conflict 

between a challenger of hard resolve and a defender of hard resolve.  In this game, the 

challenger’s outcome preferences are ranked in the following order: cd > i > na > cc.  Defender 

outcome preferences are ordered as follows: na > cc > i > cd.   In situations with a hard defender 

and a hard challenger, the defender will choose to threaten. In response, the challenger will 

choose to address.  The defender will then choose to initiate action.  Thus, the equilibrium 

outcome is the initiation of action by the defender and deterrence failure. 

The soft challenger-soft defender game is shown in Figure 3.  It models conflict between 

a soft challenger and a soft defender.  The challenger’s outcome preferences are ordered as 

follows: cd > na > cc > i.  Preferences for the defender are na > ct > cc > i.  In situations with a 

soft defender and a soft challenger, the defender will choose to use soft power, and the 
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challenger will choose not to aggress.  Thus, the equilibrium outcome is non-aggression by the 

challenger and deterrence success.  

The hard challenger-soft defender game is shown in Figure 4.  It models conflict between 

a hard challenger and a soft defender.  As in the first game, the challenger holds the following 

preferences: cd > i > na > cc.   The defender holds the same preferences as in game two: na > ct 

> cc > i.  In situations with a soft defender and a hard challenger, the defender will choose non-

aggression.  Thus, the equilibrium outcome is immediate non-aggression by the defender and 

deterrence failure.   

The soft challenger-hard defender game is shown in Figure 5.  It models conflict between 

a soft challenger and a hard defender.  The challenger’s preferences remain the same as in game 

two.  Defender preferences are the same as in game one.  In situations with a hard defender and a 

soft challenger, the defender will initially threaten, and the challenger will choose not to aggress.  

Thus, the equilibrium outcome is non-aggression by the challenger and deterrence success. 
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Figure 1: Game Structure  
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Figure 2: Hard Defender-Hard Challenger (1 Best 21 Worst), (D, C) 
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Figure 3: Soft Defender-Soft Challenger  
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Figure 4: Soft Defender-Hard Challenger 
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Figure 5: Hard Defender-Soft Challenger  
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Table 1 summarizes the information displayed in Figures 2-5. 

Table 1 
Game Outcome Predictions 
 

 

 

 

In both games involving a soft challenger, deterrence is expected to be successful. In both 

games involving a hard challenger, deterrence is expected to fail.  The two defender resolve 

variables and the use of soft power do not demonstrate any consistent patterns.  Thus, the models 

predict the following: Soft power will have no effect on deterrence success.  Defender resolve 

will have no effect on deterrence success.  Challenger resolve will have a negative effect on 

deterrence success.   

Testing Soft Power Deterrence 

 I use a binary logistic regression model with 74 cases to test these expectations.  The 

dependent variable is the effectiveness of deterrence (Success.)  The two measures of challenger 

resolve are the variables of interest.  I also include two soft power variables, diplomacy and 

trade, and the two measures of defender resolve.  They are primarily obtained from Huth and 

Russett’s list of deterrence cases (Huth and Russett 1984).  Table 3 provides univariate statistics 

for all variables in the model. 

The dependent variable is binary, coded either one or zero (yes or no) for the success or 

failure of deterrence.   When deterrence success is coded one for success, the game has ended in 

either non-aggression or challenger concession.  The defender seeks both to avoid conflict and to 

win, so non-aggression and challenger concession lead to successful deterrence.  In games that 

end in non-aggression, the challenger backs down in the early stages of conflict.  In games that 

 Soft Defender Hard Defender 
Soft Challenger (soft power, ~aggress) (threaten, ~aggress) 

Hard Challenger (concede) (threaten, aggress, initiate ) 
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end in challenger concession, the challenger aggresses rather than backing down initially and 

then concedes in the later stages of conflict. When deterrence success is coded zero for failure, 

the game has ended in either defender concession or the initiation of conflict.  Defender 

concession and the initiation of conflict both lead to the failure of deterrence.  In games that end 

with defender concession, the defender backs down rather than escalate the conflict.  In games 

that end in the initiation of conflict, the challenger chooses initiation over concession.  Fifty-five 

percent of the cases result in successful deterrence and 45% result in deterrence failure.  The 

median and mode values are both one.   

The variables of interest are challenger military personnel and challenger battlefield 

deaths.  Other independent variables are defender military personnel, defender battlefield deaths, 

trade, and diplomacy.  Both sets of variables were derived from data provided by Correlates of 

War’s (CoW) interstate war database and Angus Maddison’s historical economic data (Ghosn, 

Palmer, and Bremer 2004; Maddison 2008).  An earlier model also included a measure of 

military expenditures, but this variable was highly correlated with the military personnel variable 

and as such was removed.  

 Battlefield deaths are measured using CoW data for the period 25 years prior to each 

deterrence case and include both the defender or challenger state and that state’s protégé if 

applicable (for instance, Taiwanese battlefield deaths are included in the United States battlefield 

deaths total for the 1954 and 1958 conflicts with China) in conjunction with Angus Maddison’s 

population data (Maddison 2008).  The ratio includes the state’s battlefield deaths within that 

period of time, divided by the total population in the state in the year of the deterrence case.  The 

mean for challenger battlefield deaths is 7.371, the median is 0.47, and the mode is zero.  This 

indicates that many challengers have either not suffered any battlefield deaths or suffered very 
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few.  Several values lie outside three standard deviations from the mean.  The variable is greatly 

influenced by a handful of states which all suffered large numbers of battlefield deaths.  It is not 

normally distributed and is skewed towards the right.  The mean for defender battlefield deaths is 

5.073.    The median is 1.006, and the mode is zero.   

The military personnel variable is a ratio of the number of military personnel in a state to 

the total population of that state (number of personnel per 1000 population.)  This variable was 

measured in the year of the applicable deterrence case.   The mean for challenger military 

personnel is 11.749, the median is 10.8, and the mode is 12.716.  The mean for defender military 

personnel is 11.881, the median is 9.714, and the mode is 9.056.   

 The use of soft power is measured by diplomacy and bilateral trade.  Diplomacy is 

derived from CoW’s diplomacy database (Bayer 2006).  It is a binary variable, coded either one 

or zero (yes or no) for the presence or absence of diplomacy. Table 3 illustrates that 85% of 

cases are coded yes for the presence of diplomacy while 15% of cases are coded no for the 

absence of diplomacy.  The median and the mode for diplomacy are also one.  Bilateral trade 

measures the total amount of bilateral trade between challenger and defender during the year of 

the deterrence situation.  It is derived from CoW’s trade database (Barbieri, Keshk, and Pollins 

2009).  It is a continuous variable measured in current U.S. millions.  The mean is 748.966 

million.  The median is 42.16 million, and the mode is zero.  The data are not normally 

distributed as a decent percentage of values fall outside of three standard deviations from the 

mean. The data are skewed towards the right.   

 All variables have been tested for multicollinearity with a correlation table, Table 3.  As 

shown in Table 3, no remaining variables are highly correlated. Military personnel was highly 

correlated with military expenditures, and the expenditures variable was removed in response.   
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I expect a statistically significant model with a relatively high pseudo r-squared.  I also 

expect that my variable of interest will be statistically significant with a p value less than 05.  

 
 
Table 2 
Univariate Statistics  

 Military 
Personnel 

(C) 

Battlefield 
Deaths (C) 

Military 
Personnel 

(D) 

Battlefield 
Deaths 

(D) 

Success Diplomacy Trade 

Mean 11.749 7.371 11.881 5.073 0.554 0.851 748.966 
Median 10.800 0.470 9.714 1.006 1 1 42.160 
Mode 12.716 0 9.056 0 1 1 0 
Standard 
Deviation 6.908 12.920 6.618 9.180 0.500 0.358 3367.412 
Range 32.710 43.870 35.179 39 1 1 28315.380 
 
Table 3 
Variable Correlations 

Variable Success Military 
Personnel 

(C) 
 

Battlefield 
Deaths (C) 

Military 
Personnel 

(D) 
 

Battlefield 
Deaths 

(D) 

Trade Diplomacy 

Success 1.000 - - - - - - 
Military 

Personnel 
(C) 

 

-0.068 
 

1.000 - - - - - 

Battlefield 
Deaths (C) 

0.204 
 

0.490 
 

1.000 - - - - 

Military 
Personnel 

(D) 
 

0.195 
 

0.222 
 

0.093 
 

1.000 - - - 

Battlefield 
Deaths (D) 

0.041 
 

0.347 
 

0.138 
 

0.321 
 

1.000 - - 

Trade -0.136 
 

-0.153 
 

-0.110 
 

-0.095 
 

-0.109 
 

1.000 - 

Diplomacy 0.084 
 

0.146 
 

0.108 
 

-0.123 
 

0.094 
 

0.076 
 

1.000 

 
 
 
 
 

Paper 4 Quest: A Journal of Undergraduate Research Page 104



 
	  

Results of Models   

Both models test challenger military personnel, challenger battlefield deaths, defender military 

personnel, defender battlefield deaths, trade, and diplomacy on deterrence success.  They differ 

in the time period of the cases used.  The results of the robust binary logistic regression models 

are shown in Table 4.  

Table 4 
Robust Binary Logistic Regression Results 
Variable Model 1 Model 2 
Constant -0.716 

(0.935) 
-1.311 
(1.089) 

Challenger Military 
Personnel 

-0.118* 
(0.051) 

-0.259* 
(0.116) 

Challenger Battlefield Deaths 0.067* 
(0.026) 

0.127* 
(.06) 

Defender Military Personnel 0.091* 
(0.043) 

0.137* 
(0.059) 

Defender Battlefield Deaths -0.001 
(0.029) 

0.037 
(0.038) 

Trade -0.000 
(0.000) 

0.012** 
(0.004) 

Diplomacy 1.037 
(0.741) 

1.093 
(0.921) 

N 74 57 
Prob.>Chi2 0.033 0.085 
Pseudo R-Squared 0.133 0.365 
    
Calculated by Matthew Hansen Using STATA 12 
*Significant at less than p=.001 
**Significant at less than p=.05 
 In the first model, I test challenger military personnel, challenger battlefield deaths, 

defender military personnel, defender battlefield deaths, trade, and diplomacy on deterrence 

success.  The number of cases present in the model is 74.  Challenger military personnel, 

challenger battlefield deaths, and defender military personnel are statistically significant.  P-

values are as follows: 0.021 for challenger military personnel, 0.010 for challenger battlefield 

deaths, 0.035 for defender military personnel, 0.161 for diplomacy, 0.104 for trade, and 0.959 for 
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defender battlefield deaths.  Diplomacy, defender military personnel, and challenger battlefield 

deaths show a positive relationship with deterrence success while all other independent variables 

show a negative relationship with deterrence success.  The model has relatively poor goodness of 

fit based on the pseudo r-squared value of 0.133.  The chi-squared value indicates that there is an 

3.3% chance that the same results could have been achieved without the effects of the tested 

variables.   

In the second model, I again test challenger military personnel, challenger battlefield 

deaths, defender military personnel, defender battlefield deaths, trade, and diplomacy on 

deterrence success.  However, I remove more recent historical cases to focus on older deterrence 

scenarios.  I chose to do this because I believed that the selected variables may have been better 

indicators of deterrence success in less recent cases.  I think that this is at least partially due to 

the increased incidence of conflicts involving non-state actors and changes in the way that wars 

are fought with a shift away from raw manpower and towards technologically advanced 

weapons.   

The number of cases in this model 57.  Challenger military personnel, challenger 

battlefield deaths, defender military personnel, and trade are all statistically significant.  P-values 

are as follows: 0.033 for challenger battlefield deaths, 0.337 for defender battlefield deaths, 

0.026 for challenger military personnel, 0.020 for defender military personnel, 0.001 for trade, 

and 0.235 for diplomacy.  The model has a better goodness of fit than the first, with a pseudo r-

squared of 0.365.  The chi-squared value indicates that there is an 8.51% chance that the same 

results could have been achieved without the independent variables.   

Several variables are statistically significant in both models.  For challenger military 

personnel, challenger battlefield deaths, and defender military personnel, the direction of the 
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relationship with the dependent variable also remains constant through both models.  It is unclear 

whether or not the results of the models support the hypothesis that challenger resolve will have 

a negative effect on deterrence success.   The challenger military personnel variable does seem to 

have a decidedly negative relationship with deterrence success.  However, challenger battlefield 

deaths has a conversely positive relationship with deterrence success.  It is also difficult to 

determine whether or not the defender resolve variables have no effect on deterrence success.  

The statistically significant variable, defender military personnel, has a consistently positive 

relationship with deterrence success.  Based on the limited sample of the two models, it does 

appear that the two soft power variables have little effect on the success of deterrence.   

Conclusions 

Overall, the results of the models were not sufficient to reject the hypothesis that 

challenger resolve will have a negative effect on deterrence success, at least not across both 

measured resolve variables.  The two challenger resolve variables showed differing relationships 

with deterrence success.  The challenger military personnel variable had a statistically significant 

negative relationship across both models, while the challenger battlefield deaths variable had a 

statistically significant positive relationship.   

I cannot reject the hypothesis that defender resolve will have no effect on deterrence 

success.  Again, the two variables show different results.  The defender military personnel 

variable had a statistically significant positive relationship with deterrence success, while the 

defender battlefield deaths variable showed no statistically significant relationship.   

I also cannot reject the hypothesis that soft power will have no effect on deterrence 

success.  Based on the results of the models and the general lack of a strong statistically 

significant relationship for the soft power variables, it does seem that their effects on deterrence 
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success were at least limited.  However, I am concerned that the variables used may not be true 

indicators of soft power.  This is discussed below.   

In the models, the military personnel variables proved to be a more effective indicator of 

deterrence success than the battlefield deaths variables.  For defenders, greater military personnel 

ratios were related to higher levels of deterrence success.  For challengers, greater ratios were 

related to higher levels of deterrence failure.  As such, the models support the logical conclusion 

that those countries which make the greatest commitment to strengthening military forces will 

tend to prevail more often in deterrence scenarios.  The battlefield deaths variable appears to be a 

strong indicator for challengers but not for defenders.  This could be interpreted to mean that 

challengers are more easily dissuaded from aggression in deterrence scenarios through loss of 

life than are defenders.  By definition defenders fight for the status quo; to retain something that 

they already hold. Challengers, on the other hand, fight for change that will benefit them.  It 

seems that in general states will be more committed to fighting to retain assets than fighting to 

gain assets.   While the above thoughts do not fully explain the situation, the factors discussed 

may at least contribute to the relationships shown in the models. 

Of the two soft power variables, trade is perhaps the more reliable measure of the two as 

it shows statistical significance in one of the models.  It had little to no relationship with 

deterrence success.  Diplomacy, on the other hand, had a positive relationship with deterrence 

success but showed no statistical significance.  Diplomacy was present in 85% of all cases, 

which leads me to further question the validity of the relationship.  I am unsure whether or not 

the soft power variables used in the model truly measure soft power in the way intended as both 

diplomacy and trade can be used as means of hard power as well was soft power.  I believe that it 
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would be beneficial to locate or develop a variable to measure interstate cultural appeal, a 

potentially better soft power variable.   

Beyond from relationships between individual variables, differences between the two 

models also provide useful information.  The first model included cases from a wider range of 

dates.  In the second model, many of the more modern deterrence cases were removed.  

Goodness of fit was much greater for the second model.  This seems to indicate that the method 

used to evaluate the indicators of successful deterrence in this study has greater predictive power 

when applied to less recent deterrence scenarios.  As mentioned above, this may have to do with 

changes in the actors who engage in conflicts and the methods used in those conflicts.  This is 

problematic, as the primary application of this model would be predicting deterrence success in 

future scenarios.   

 Through an examination of the outcomes of the games, we can attempt to identify 

potential changes in outcome preferences that could shift the outcomes of the two games which 

otherwise ended in deterrence failure.  In the hard defender – hard challenger game, challenger 

preferences for certain initiation outcomes and certain non-aggression outcomes are adjacent.  In 

order to shift the outcome from initiation to non-aggression, defenders could potentially alter 

their postures to be more open to making promises to challengers rather than limiting themselves 

to threats.  Strategies relying on a mix of hard power and soft power will likely lead to more 

effective deterrence than strategies which rely on one or the other.  

 In the soft defender – hard challenger game, there is no likely avenue available for 

shifting the outcome from defender concession to another node.  Soft defenders are unable to 

effectively threaten, and hard challengers are unresponsive to the provision of soft power and 
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promises.  As such, defenders with soft resolve are unable to change the outcome of the game 

without shifting their resolve. 

 From the standpoint of predictive effective strategic actions that can be actively used in 

deterrence scenarios, without altogether changing resolve, the usefulness of the models is limited 

to deterrence scenarios with a hard defender and a hard challenger.  From the standpoint of 

predicting the outcome of potential conflicts, the models are more widely useful.  For instance, 

we can predict that a hard defender will at least likely be able to successfully deter a soft 

challenger, though that will not always be true.  We can also predict that a soft defender will 

have few options when facing a hard challenger. 

However, as mentioned above, the models seem to show less predictive power in recent 

years.  Efforts to expand on this study would be best directed towards testing more potential 

resolve variables and in turn attempting to develop a model that is more applicable to modern 

deterrence scenarios.  An adjusted model would be a more effective predictive tool for 

policymakers to use when planning international relations strategies.   
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Research Question 
 
 American health policy has been subjected to a recent spike in politically polarizing 

legislative debates, while outside interests attempt to gain access and influence to policymakers 

in their decision-making process. The current implementation of the Affordable Care Act (ACA) 

has been politically divisive at the national level – with Democrats typically in support of the 

entire bill and Republicans typically opposed to the entire bill, but many policymakers at the 

state level have made their own decisions on what to do when implementing certain ACA 

portions. For example, Republican governors Christie (NJ) and Brewer (AZ) both successfully 

pushed their state policymakers to accept Medicaid expansion, a major portion of the massive 

health reform bill, which almost all Republican Congressmen are opposed to. At the same time, 

health interest groups have spent more money than any other sector of interest at the state level 

in the last couple years advocating in support of the ACA. It is apparent that lobbyists and 

political influences have focused many of their resources on this complex area of policy. 

Therefore, what explains the variance in state decisions on the Medicaid expansion program? 

There is very little research on what influences state health policy. What little research 

there is available has produced mixed results on how much influence outside interests exert 

(Hojnacki, Kimball, Baumgartner, Berry, Leech, 2012, p. 4). The Medicaid expansion program is 

unique for analysis purposes for two reasons. First, the ACA is one of the first “common 

denominator health laws,” meaning it is a national health law all 50 states will be exposed to, 

unlike typical health laws that vary from state to state. Second, the Supreme Court’s 2012 

decision to give states the option to accept Medicaid expansion has created interesting variation 

in the states’ implementation of the program. 
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 The findings of this research are important for health care interest groups in the US, 

especially in future health reform debates when the groups want to know if they have the ability 

to influence policy decisions. More specifically, some of the key players involved include the 

State Medical Associations, State Hospital Associations, health insurance groups, and 

pharmaceutical companies. Other interested parties include the federal Centers for Medicare and 

Medicaid Services, state governors and state party organizations. 

 The dependent variable is whether or not a state accepts Medicaid expansion. Originally, 

the Affordable Care Act required all 50 states to expand Medicaid eligibility levels to an ACA-

established minimum. Any state that refused to expand its program would lose all Medicaid 

funding from the federal government. However, a 2012 Supreme Court decision ruled that the 

federal government could not withhold Medicaid funding for states refusing to expand Medicaid. 

This decision effectively allowed state officials to opt out of providing Medicaid coverage to 

residents between the ages of nineteen and sixty-five who have a household income below 138% 

of the federal poverty level. Twenty-six states have chosen to do so (The Advisory Board 

Company, 2013). While many in the health care field believe Medicaid expansion, mostly paid 

for by the federal government, will help provide insured medical coverage for low-income 

Americans who currently cannot pay for their medical care, others believe the federal and state 

government should not increase public funding when the country already has a debt problem. 

This paper will specifically look at interest group activity as a potential factor to explain a 

state’s Medicaid expansion decision. Scholars generally have looked at activity, which includes 

both interest group density (the number of health groups registered in each state) and interest 

groups’ monetary contributions to political campaigns, to explain policy outcomes. They have 
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often included other factors to explain policy decisions, such as the political party of the state 

government (both the governor and state legislature) and public opinion on the issue.  

However, according to Potters and Sloof (1996), most studies on interest group power 

only give insight into a particular, confined aspect of interest group politics. This lack of the 

entire political picture often weakens interest group influence findings. Previous studies find 

interest groups’ campaign contributions to government officials to have an influential effect on 

policy outcomes. However, these findings currently lack the concept of interparty competition. 

This paper argues that the monetary contributions from health interest groups matter more in 

states with a high level of interparty competition because as electoral races between Democrats 

and Republicans get more competitive, political candidates will rely more heavily on outside 

groups’ campaign contributions in order to win future close elections. 

To analyze this concept, I use two binary logistic regression models to test whether health 

interest groups’ monetary contributions to both Democrats and Republicans have marginal 

effects on a state’s decision to implement Medicaid expansion across levels of interparty 

competition. The first binary logistic regression model uses raw monetary contribution figures. 

The second binary logistic regression model uses the logarithm of monetary contributions in 

order to make states with large contributions more comparable to states with small contributions. 

Marginal effects plots clarify the substantive effects of the conditional impact of interparty 

competition on monetary contributions and how this influences states’ Medicaid expansion 

decisions. 

I find statistical significance in both models for three of my variables: monetary 

contributions in support of Medicaid expansion to Democrats, monetary contributions in support 

of Medicaid expansion to Republicans, and the number of lobbyist groups registered in each 
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state. Additionally, I find that the level of interparty competition in a state has a substantial effect 

on how the interest groups’ monetary contributions influence state Medicaid expansion 

decisions. As expected, as a state’s electoral races get more competitive, campaign contributions 

to Democrats make it more likely that state will implement Medicaid expansion. Surprisingly, as 

races get more competitive, campaign contributions to Republicans have a negative, albeit small, 

effect on a state’s decision to implement Medicaid expansion. 

 
 
Literature Review 
 
 During the last two decades, there has been an upsurge in theoretical and empirical 

studies on the behavior and political influence of interest groups. Political economics has moved 

away from the previous common assumption known as the median voter model toward a more 

realistic theory involving outside forces, such as interest group power (van Winden, 2003). 

However, there is still an ongoing debate in the scholarly literature on the real influence of 

organized interest groups on US policy. There are currently three major schools of thought to 

explain interest group influence: no influence at all, influence via interest group density, and 

influence via campaign contributions. Moreover, it is still important to consider other factors 

often cited as influential in policy outcomes, such as government control (political party) and 

public opinion. 

 Many people in the general public assume special interests sway politicians through their 

lobbying and campaign contributions, even when the public constituents are opposed to what the 

interest groups are supporting. Yet, some scholars have found no substantive effect of interest 

group activity on policy outcomes, especially the initial studies on the topic. For instance, there 

are several findings that have failed to find a connection between monetary contributions to 
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policymakers and influence on policy outcomes (Berry, 1977; Wright, 1985; Schlozman and 

Tierney, 1986; Gais and Walker, 1991; Nownes and Freeman, 1998). More recent research has 

found only a slight connection between interest group money and gaining influence on policy 

decisions (Grossmann, 2012, p. 185; Heaney, 2006, p.909). An example of this is Burstein and 

Linton’s finding (2002, p. 397) that interest groups’ monetary contributions have a significant 

impact on policy decisions only forty-five percent of the time, making their findings no more 

than suggestive. The most recent finding about a lack of interest group influence comes from a 

second study by Burstein (2003). He argues that when a major issue is at hand and a government 

official must decide how to vote, political party, ideology, and public opinion matter much more 

than what interest groups want. Not only does Burstein’s research add to the argument that 

interest groups do not influence policy often, but it also highlights other factors influencing 

policy outcomes. 

A second group of scholars emphasize the number of interest groups registered to lobby 

as important in their studies. Over the years, these studies have yielded mixed results. In terms of 

simple numbers, business interests dominate at both the national and state levels in the U.S. 

(Lowery and Brasher, 2004). There are still some disagreements as to whether or not the number 

of interest groups lobbying has any effect on policy outcomes. Schlozman and Tierney (1986) 

argue that the sheer number of groups indicates their influence in public policy. On the other 

hand, Heinz, Laumann, Nelson and Salisbury (1993) argue the very presence of so many groups 

suggests they are inherently disadvantaged in the public policy process to be lobbying so 

frequently. 

Accurate data on the actual size and diversity of the interest group community has always 

been hard to find because a “comprehensive registry of groups lobbying all institutions of the US 
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government does not exist” (Holyoke, 2011, p. 13). However, it is generally agreed that the 

number has increased over the years. The number of groups registered to lobby the federal 

government in 1960 was 614 (Milbrath, 1963). The number grew to 1,326 by 1981 (Walker, 

1983). Expanding on Walker’s findings, other studies identified 6,601 organized interest groups 

in 1986 (Schlozman & Tierney, 1986). In 1991, there were approximately 14,500 groups 

registered to lobby in Washington (Petracca, 1992).  

Most scholars agree it is difficult to pin down the exact year of this interest group 

explosion, but the number today is enormous, which has injected a new level of competition into 

politics. The interest group explosion is not only apparent at the federal level. Nownes and 

Newmark (2008, p. 107) state that only about 15,000 groups were registered to lobby in the 

states in 1980, but that number more than doubled to 37,401 by 2008, increasing the average 

from 300 to 748 groups per state.  

Many scholars find that interest groups have more influence on policy decisions as the 

number of interest groups registered to lobby in a state increases. Similarly, others state that 

interest group density, the number of lobbyist groups per capita, more accurately explains policy 

outcomes. The two measurements describe the same phenomenon in different dimensions. Lewis 

(2005) credits higher density with more influence because it conveys messages to policymakers 

more frequently, urgently, and efficiently. Similarly, Gray, Lowery, and Benz (2013) argue that a 

high density of health advocacy groups increases the likelihood of states adopting health reform. 

Gray and Lowery (1995) argue that the higher the number of interest groups in a state, the more 

likely that state’s legislature will have legislative gridlock on any issue. Conversely, Bowling 

and Ferguson (2001) find that as the number of interest groups in a state increases, the more 

gridlock there is in policy areas that typically have partisan disagreement and less gridlock in 
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areas that lack partisan disagreement. Gray and Lowery (1997) argue that as the density of 

interest groups increases, the population of PACs in that community increases as well. 

Finally, McKay (2012) analyzes the number of interest groups influencing policy 

outcomes from a different angle. She argues that policymakers are fond of their jobs and are thus 

more interested in avoiding criticism than in receiving praise. Therefore, they are more likely to 

listen to interest groups opposed to a bill rather than to groups in support of a bill because they 

would rather continue the status quo than adopt a new law that is possibly resisted by the public. 

She finds that it takes three point five support groups to counteract the effects of one negative 

group on policy outcomes.  

The final school of thought about interest groups’ influence on policy outcomes looks at 

groups’ monetary contributions to campaigns of government officials and whether or not this 

essentially buys the special interests influence. This argument is derived from the theory often 

known as the investment theory of party competition, which was developed by Thomas Ferguson 

(1995). In his model, Ferguson argues that political candidates appeal not to voters, but to 

investors able to advance candidates in their campaigns.  

The interest group explosion that injected competition into state politics compels PACs to 

form and contribute more money to elected officials in order to fight for influence. Specifically, 

Lowery, Gray, Benz, Deason, Kirkland and Sykes (2008, p. 87) found that although affiliated 

health PACs (those connected to a health interest organization registered to lobby) accounted for 

only 23.8% of all health PACs, they were responsible for 76% of all monetary contributions, 

while unaffiliated PACs accounted for 76.1% of the state health PAC population but were only 

responsible for 24% of all contributions. Similar to national level results where affiliated PACs 

contributed 86% of all monetary contributions in all areas of policy combined, (Tripathi, 
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Ansolabehere, and Snyder, 2002, p. 133) it seems interest groups contribute money as a strategy 

to strengthen their lobbying efforts. 

Neustadtl (1990) claims that Congressional voting decisions result from the cumulative 

influence of a number of factors, including the wishes of their constituents, political allies, 

relevant interest groups, and their own feelings. Many scholars in past decades failed to find a 

connection between monetary contributions to electoral campaigns and influence on policy 

outcomes. However, there has been a fair amount of agreement over the years on the claim that 

campaign contributions from outside interests does indeed increase their access to candidates 

(Gopian, 1984; Langbein, 1986; Malbin, 1980; Sabato, 1984). This leads many to ask whether or 

not access can translate into real influence. Recent studies (Tripathi, Ansolabehere and Snyder, 

2002; Gray and Lowery, 1997; Lowery, Gray, Benz, Deason, Kirkland and Sykes, 2008) find a 

much stronger relationship between lobbying interest groups and monetary contributions than 

previous studies. Additionally, Stratmann (1998) finds that an interest group’s monetary 

contributions are both a successful attempt to purchase Congressional votes and to influence 

future elections.  

Gordon (2001) adds a new element to the conversation: the influence of campaign 

contributions depends on the vote context. Since much of the research on campaign contributions 

and legislative voting behavior has shown ambiguous results, she finds that contributions have a 

stronger effect on those legislative votes that are crucial to the outcome of the legislation because 

not all votes are created equal. Therefore, even though contributions may influence only a small 

number of the total votes, they have a significant impact on the overall legislative outcome 

because they may “swing” legislators on the fence.  
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As Neustadtl (1990) points out, it is important to consider the cumulative influence of all 

factors affecting a policy decision. Therefore, Burstein and Linton (2002) study the direct impact 

of political parties, interest groups and social movement organizations on policy. They provide 

evidence that all three types of organizations have a substantial impact on public policy decisions 

except when public opinion is taken into account – then the organizations do not have as large of 

an effect. Burstein and Linton also argue that political parties have a greater impact than interest 

groups. This is a natural assumption by many in the field, especially on gridlock issues that are 

highly partisan, as Bowling and Ferguson (2001) claim. 

Furthermore, Democratic gubernatorial and legislative control make it more likely a 

health reform policy that expands the scope of government by adding new programs or spending 

more money will pass, and Republican control makes it more difficult (Miller, 2005; Gray, 

Lowery & Benz, 2013). Democratic control of the state legislature predicts how much states 

spend on optional Medicaid spending (Kousser, 2002). Thus, the political party of both the 

governor and in control of the state legislature is expected to affect a state’s decision on the 

Medicaid expansion program, as Democrats are more likely to favor it than Republicans.  

Additionally, most studies in the literature include public opinion as a possible 

explanation for policy outcomes, as stated by Miller (2005), who finds that public opinion is the 

most frequently studied political determinant of state policy analyses. Several scholars agree that 

public opinion reduces interest group influence (Burstein & Linton, 2002; Burstein, 2003), 

especially on very salient issues the general public is aware of (Grasse & Heidbreder, 2011). 

However, Abramowitz (1980), finds that specific policy votes, except very few, have any 

salience with the general public. Furthermore, there are mixed results on public opinion’s 

influence on health policy specifically because it is such a complex issue area that most citizens 
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do not understand. Yackee (2009) finds that citizen ideology positively influences the passage of 

medical malpractice reforms in state policy, but Gray, Lowery, & Benz (2013) argue that on a 

more holistic scale, public support for health reform is sometimes very strong; other times it is 

very against reform. Therefore, since public opinion is usually not a decisive factor in policy 

outcomes but can alter the effects of other factors, it should be included in any health policy 

analysis. 

There are several competing arguments about what causes state level government 

officials to make health policy decisions. Much of the literature thus far has focused on the 

number of interest groups registered to lobby, campaign contributions from the interest groups, 

the political party of government officials, and public opinion as factors determining policy 

outcomes. Scholars in recent years have found more substantive results about interest group 

influence than their predecessors. What is missing in previous studies is the electoral concern 

element of policy decision-making. Walker (1969), argued that an elected official facing a 

closely contested election would be more likely to advocate newer, more expansive programs 

because these programs pleased a lot of the voters. More recently, Pracht (2007) and Boushey 

(2010) discover tighter electoral races cause governors to listen to outside interests more often 

when making their policy decisions because money is at stake and needed for reelection. This 

concept is known as interparty competition and indicates the level of competition between the 

Democratic and Republican parties for control of government (Gray, Hanson, Kousser; 2013). 

When examining states’ Medicaid expansion decisions, I argue that the level of interparty 

competition in a state matters because tighter electoral races make the interest groups’ monetary 

contributions to campaigns more important. Specifically, this research will analyze whether 

health interest groups’ monetary contributions to both Democrats and Republicans have marginal 
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effects on a state’s decision to implement Medicaid expansion across levels of interparty 

competition. 

 
 
Theory & Hypothesis 
 

The literature thus far on how interest groups influence policy is divided into three main 

theories: no influence, influence via the number of registered groups, and influence via campaign 

contributions. This paper applies the final theory mentioned in the literature, Ferguson’s (1995) 

investment theory of party competition, to health policy – a very salient, complex and politically 

polarizing topic. As the cost of political campaigns has skyrocketed in contemporary politics, the 

logic of money driven political systems has become more and more applicable, especially as the 

number of interest groups has exploded in recent years. Ferguson’s theory states that political 

candidates do not appeal to voters anymore, but instead appeal to investors able to advance their 

political campaigns. According to this theory, state policymakers and interest groups develop a 

contractual relationship: the interest groups contribute money to government officials’ 

campaigns, and in return, the government officials are supposed to make policy decisions 

aligning with the wishes of the groups. 

I agree with the final group of scholars in the literature that monetary contributions give 

interest groups influence on policy outcomes. However, what is missing from previous studies 

that use the investment theory of party competition is interparty competition. Interparty 

competition is the level of electoral competition between Democrats and Republicans in a state, 

with 0.5 equaling no competition and 1.0 equaling perfect competition. I hypothesize that the 

interest groups’ monetary contributions matter more in states that have a high level of interparty 

competition because the more competitive the electoral races between Democrats and 
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Republicans are, the more political candidates will need campaign contributions from outside 

groups in order to win future close elections.  

Hypothesis 1 (H1): As interparty competition in a state increases, high monetary 
contributions to Democrats make it more likely a state will accept the Medicaid 
expansion program. 
 
Hypothesis 2 (H2): As interparty competition in a state increases, high monetary 
contributions to Republicans make it more likely a state will accept the Medicaid 
expansion program. 
 
In modern, competitive politics, health interest groups are spending more money than 

they have ever before (Hacker & Pierson, 2010) and more than every other interest sector 

(Landers and Sehgal, 2004). The recent political battle over the implementation of the 

Affordable Care Act has accelerated this phenomenon. Therefore, according to the investment 

theory of party competition, by contributing huge sums of money to both Democrats and 

Republicans at the state level, health interest groups are attempting to enter into a contractual 

relationship with the policymakers in the hopes that those policymakers will subsequently make 

a decision on the ACA’s Medicaid expansion program that aligns with what the interest groups 

want. The question then is whether or not the policymakers will hold up their end of the contract 

and actually vote for Medicaid expansion like the interest groups call for. This paper theorizes 

that those government officials facing an upcoming tight election (both Democrats and 

Republicans) will make a Medicaid expansion decision aligning with what the interest groups 

want because they greatly need those interest groups’ campaign contributions to win reelection.  

 
 
Data & Methods 
 
 I test two binary logistic regression models. The first regresses a state’s decision to 

implement Medicaid expansion on monetary contributions in support of Medicaid expansion to 
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Democrats, monetary contributions in support of Medicaid expansion to Republicans and 

interparty competition. I include two additional independent variables in the models: the number 

of groups registered to lobby and interest group density in each state. I control for public opinion 

on Medicaid expansion, the political party of the governor in each state and the political party in 

control of each state’s legislature. I expect to find that my variables of interest are statistically 

correlated with my dependent variable. 

 The second model regresses a state’s decision to implement Medicaid expansion but 

replace monetary contributions to Democrats and monetary contributions to Republicans with 

the logarithm of monetary contributions to Democrats and the logarithm of monetary 

contributions to Republicans, respectively.  

 Data for the dependent variable, state decisions on Medicaid expansion, are drawn 

from the Advisory Board Company (http://www.advisory.com, 2013). States that did not accept 

Medicaid expansion are coded zero (0) and states that accepted Medicaid expansion are coded 

one (1). The summary of the data is found in Table 1. The data are roughly normally distributed, 

with 24 states choosing not to accept Medicaid expansion and 26 states choosing to accept it. 

This gives the dependent variable a mean of 0.52, as noted in Table 1 along with all other 

descriptive statistics for the variables.  

Data for all interest group monetary contributions to Democrats and Republicans come 

from the Institute on Money in State Politics in 2012 (http://www.followthemoney.org). I include 

money from groups in support of Medicaid expansion but omit money from groups opposed to 

Medicaid expansion for two reasons. First, data on opposition money is more difficult to find 

than support money and thus would make the results less reliable. Second, by omitting one side 

of money contributions, I am biasing my research to find no effect. If I then find support money 
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has an effect on state Medicaid expansion decisions, it will permit even more reliable results. 

The groups in support of Medicaid expansion are all national associations that contributed 

money to state level Democratic and Republican politicians. Their monetary contributions are 

highly monitored, making the data for this variable very accurate. They are the National Medical 

Association, the National Hospital Association, the College of Emergency Physicians & Nursing 

Home Association, the Hospital Corporation of America, and the National Healthcare 

Association. 

Table 1 
Influencing Medicaid Expansion Decisions         
Variable  Observations   Mean         Median      Std. Dev.    Min    Max  
MEP decision   50     .52   1     .5046        0     1 
Support Money to Democrats 50 111,063.6     42,500     182797        0           705,038 
Support Money to Republicans 50 193,272.4     64,250     276,462        0         1,490,073 
Interparty Competition 50    .86618         0.88     .08286              .694    1 
Registered Lobbyist Groups 50     511.9 330      457.61               54              1564 
Interest Group Density 50   1136.76 832      953.33              162  4729 
Public Opinion  50   .481156      0.5025      .1025      .2467 .7055 
Governor Party  50       .4   0      .4949         0                1 
State Legislature Party 50      .84   0      .9337         0                2  
  

As expected, the range for both support money to Democrats and support money to 

Republicans is large because states with a higher population inherently have higher expenditures 

and more politicians receiving contributions. There are six outliers to be noted. First, Illinois 

Democrats received $705,038 and Texas Republicans received $1,490,073. On the other end of 

the range, Connecticut, Mississippi, Wyoming, and Hawaii Republicans received zero monetary 

contributions from these particular health groups in 2012. 

 Interparty competition represents how close the states are to perfect competition between 

the political parties for control of government. This variable comes from a dataset calculated by 

Gray, Hanson, and Kousser (2013) and is called the Ranney competition index. It ranges from 
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0.500 (no competition) to 1.000 (perfect competition). With a mean of 0.86618, the data lie 

closer to perfect competition than zero competition in each state. Even though this Ranney 

competition index is calculated for the period 2007-2011, Gray, Hanson, and Kousser (2013, p. 

89) state interparty competition is a long-term phenomenon and should be relatively stable 

within a few years of the calculation. 

 Data for the number of registered lobbyists in each state and interest group density also 

come from the National Institute on Money in State Politics in 2012 

(http://www.followthemoney.org). Registered lobbyists are the groups and individuals able to 

lobby state elected officials on behalf of their clients, while interest group density is the number 

of interest groups represented by a lobbyist per capita in each state. Both of these variables have 

a large range, most likely because some states have denser populations than others, which 

naturally creates more interest groups.  

 Many scholars have cited public opinion as a common reason states make major policy 

decisions, therefore I will include it in the analysis. To measure public opinion in each state, I 

include President Obama’s share of the popular vote in the 2012 election. These data come from 

the U.S. Election Atlas (http://www.uselectionatlas.org). There currently are no public opinion 

data on where the population stands on Medicaid expansion broken down by state. Since the 

Affordable Care Act was a highly cited issue in the 2012 election, using public support for 

Obama gives a close indication of public opinion on the Affordable Care Act’s Medicaid 

expansion. According to the mean, President Obama won 48.12% of the popular vote in 2012, 

but this ranged from 24.67% in Utah and 70.55% in Hawaii. 

 Data on the political party of the governor in 2012 comes from the National Governors 

Association. Republican governors are coded zero (0) and Democratic governors are coded one 
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(1). The only previous Independent governor, Rhode Island’s Lincoln Chafee, switched his 

registration to a Democrat in 2012. The political party of the governor is a dichotomous variable, 

and there are 30 Republican and 20 Democratic governors. 

 Data for the political party in control of each state’s legislature in 2012 is from 

StateScape Policy Tracking and Analysis (http://www.statescape.com, 2012). Republican control 

of the state legislature is coded zero (0), split control where Republicans and Democrats each 

control one house is coded one (1), and Democratic control is coded two (2). Since Nebraska has 

a nonpartisan, unicameral legislature, it is coded one (1) as well. The mean is 0.84, which shows 

there are more states with a Republican-controlled state legislature than a Democrat-controlled 

legislature.  

 I test two binary logistic regression models. A binary logistic regression model is used to 

measure the relationship between a categorical dependent variable and one or more independent 

variables to predict outcomes of the dependent variable.  

For the second binary logistic regression model, I take the logarithm of money to 

Democrats and the logarithm of money to Republicans. These two new variables replace the first 

model’s money to Democrats and money to Republicans. This recalculation accounts for the 

disparity in the amount of money candidates are receiving in the states and makes the states with 

large amounts of money (such as Illinois and Texas) more comparable to the states with small 

amounts of money (such as Vermont). I include robustness tests for both models. 

In order to test the conditional impact of interparty competition on monetary 

contributions and how this influences states’ decisions on Medicaid expansion, I use two 

interaction tests: interparty competition’s effect on support money to Democrats and interparty 
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competition’s effect on support money to Republicans. I use a marginal effects plot for each 

interaction test to clarify substantive effects at every unit level. 

I expect to find both models are statistically significant at less than a .05 level of 

significance, which is determined by the t score. I also expect to find the pseudo r2 at a moderate 

.25 or above. I expect to find that my variable(s) of interest are significant at the .05 level, which 

is determined by the f score. Finally, I expect the marginal effects plots to be statistically 

significant at less than a .05 level of significance.  

 

Results 
 
 Table 2 reports the results of the two binary logistic regression models. Model 1 reports 

the initial logistic regression model, while Model 2 reports the logistic regression model with the 

logarithm of money to Democrats and the logarithm of money to Republicans. Both models’ 

results include the robustness test. The variables of interest, monetary contributions to Democrats 

and monetary contributions to Republicans, are statistically significant in both models. 

Variables with high correlations with one another should be noted. Not surprisingly, 

support money to Democrats and support money to Republicans have a 73.5% correlation. The 

political party in control of the state legislature and states’ decisions on Medicaid expansion is 

also correlated at 65.6%, probably because most states use their legislature as the final decision-

maker when implementing policy. Also not surprising, the number of lobbyist groups registered 

in each state and interest group density are correlated at 69.4%. Lastly, the data in both models 1 

and 2 explains the outcomes very well, as per the pseudo r2 levels.  

 In both Model 1 and Model 2, as monetary contributions to Democrats increase, it is 

more likely the state will accept Medicaid expansion, which aligns with my first hypothesis. This 
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finding is expected since Democrats are already more willing to implement the Affordable Care 

Act than Republicans. As per my second hypothesis, I expected monetary contributions to 

Republicans to also increase the likelihood of a state accepting Medicaid expansion, but it was 

statistically significant in the opposite direction. According to the results in both models, high 

monetary contributions from the health groups to Republicans have a negative effect on the 

state’s Medicaid expansion decision. This implies money is not always the answer for interest 

groups to persuade government officials on policy decision. 

Table 2 
Results1 
Variables        Model 
       Model 1   Model 2 
 
Money Contributions to Democrats  .0000288(.0000143)*          1.9815(.6869)* 
Money Contributions to Republicans  -.0000209(.000966)*       -1.8745(.6548)* 
Interparty Competition        -6.066(8.996)      -1.3799(9.3413) 
Number of Lobbyist Groups     .00484(.00197)*         .00353(.0017)* 
Interest Group Density     .001477(.00103)      -.000724(.000675) 
Public Opinion      5.6353(8.5708)        3.5719(7.9262) 
Governor Party Identification     1.5167(1.059)         .64905(1.337) 
Party in Control of State Legislature    .96916(1.0523)         .7358(1.0373) 
 
Constant       -.98826(6.3615)       -1.9038(9.1975) 
 
N size       50       50 
Pseudo R2            0.6028    0.5180 
Significance of equation (f score)           .0386    0.0119 
1 Coefficients are reported with standard errors in parentheses. 
Note: * p < .05, two tailed test 
 

The third variable of interest, interparty competition, does not have a level of statistical 

significance in either of the logistic regression models. The only other statistically significant 

independent variable is the number of lobbyist groups registered in each state, which is 

significant in both models. As the number of lobbyist groups registered in a state increases, it is 

more likely that state will accept Medicaid expansion. Contrary to what is often expected and 
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reported, the political party of the governor does not explain states’ decisions on Medicaid 

expansion at a statistically significant level in either model. Additionally surprising is how 

interest group density is not statistically significant in my models, when many scholars have 

found this variable to be statistically significant in their analyses.  

The marginal effects plot in Figure 1 shows the conditional relationship between 

interparty competition and support money to Democrats is statistically significant. As 

hypothesized, in states with electoral races that are not competitive (0 level on y-axis), money 

does not make any difference in the decision to accept Medicaid expansion. However, once 

interparty competition reaches .8 (x-axis), monetary contributions to Democrats have a 

substantive effect on states’ Medicaid expansion decisions. This means that as a state’s electoral 

races get more competitive, the large amounts of monetary contributions to Democrats make it 

more likely they will accept Medicaid expansion.  

Figure 1 

 

-.4
-.2

0
.2

.4
.6

Ef
fe

cts
 o

n 
M

ed
ica

id 
Ex

pa
ns

ion
 D

ec
isi

on

.5 .6 .7 .8 .9 1
Interparty Competition

Average Marginal Effects of DemSupMoney_log with 95% CIs

Paper 5 Quest: A Journal of Undergraduate Research Page 134



	  

The marginal effects plot in Figure 2 shows the conditional relationship between 

interparty competition and support money to Republicans is also statistically significant. 

However, the results are very surprising in that they show the opposite effect of what was 

expected. According to these results, monetary contributions to Republicans had a negative 

effect on states’ decisions to accept Medicaid expansion. The marginal effect of an increase in 

monetary contributions to Republicans on the decision to implement Medicaid expansion across 

levels of interparty competition depresses the likelihood of states adopting the Medicaid 

expansion program.  

Figure 2
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interparty competition increases from .8 to 1.0, the marginal effect of monetary contributions to 

Republicans increases. This means that even though it is still a negative effect, it is less negative 

and money does begin to have a small influence on Medicaid expansion decisions.  

 

Conclusions and Implications 

This paper asked what causes states to make their decision on the Medicaid expansion 

program, a major piece of the ACA. I argued that monetary contributions from the health 

organizations in support of the program makes states more likely to accept Medicaid expansion, 

and this money has an even greater impact in states with high interparty competition. The results 

of my analysis support my hypothesis for monetary contributions to Democrats, but surprisingly 

showed the opposite effect of what I expected to see for monetary contributions to Republicans.   

The unexpected results on the conditional impact of interparty competition and monetary 

contributions to Republicans are most likely because the states that refused to implement 

Medicaid expansion even after receiving monetary contributions from health interest groups in 

support of the expansion are going to stick to what their political party wants, regardless of the 

implications this will have on future electoral concerns. These results surprisingly do not align 

with the expected contractual relationship aspect of the investment theory of party competition. 

Even though health interest groups contributed huge sums of money to Republicans’ campaigns, 

the policymakers did not subsequently make policy decisions aligning with the wishes of the 

groups they receive money from, which in this case, would be to accept Medicaid expansion. 

Another possible explanation for the results is that the phenomenon is a very recent 

development, so the data on monetary contributions is still somewhat difficult to measure with 

the upmost precision. Furthermore, I would have preferred to include both support and 
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opposition money, but the opposition monetary contributions data were not reliable enough to 

include in the models. Since every state reports their lobbyist spending differently and the 

majority of opposition money came from smaller, local groups, the opposition groups’ monetary 

contributions to candidates are not as transparent as support money from the national health 

organizations in each state. However, since I did find significant results for both Democrats and 

Republicans even after omitting one side of the money and biasing my research to find no effect, 

they are reliable results. 

If possible, future research on this topic should try to find the effect of support and 

opposition money battling one another on a policy decision. However, the statistically significant 

conditional relationships between both support money to Democrats and to Republicans and 

interparty competition on decisions to implement Medicaid expansion is extremely interesting so 

it would be helpful to study this relationship more. The results showing support money to 

Republicans had a negative effect on the decision to accept Medicaid expansion across levels of 

interparty competition weaken the investment theory of party competition. However, one 

possible way to study this relationship more holistically would be to apply the concept of 

interparty competition effecting monetary contributions’ influence on policy outcomes to a 

health policy decision Republicans typically support and Democrats typically oppose to see if 

opposite results of the Medicaid expansion decision occur.  

In terms of policy implications, the surprising results would lead me to argue contributing 

money to candidates’ campaigns is not always the way for health interest groups to convince 

government officials to implement a policy aligning with the views of the groups. If an electoral 

race is tight between a Democrat and Republican, contributing money to the Democrats will 

influence their policy decisions, but contributing money to the Republicans will not change their 
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decision on health care. In this particular research, the Republicans that refused to implement 

Medicaid expansion were probably set on their decision from the very beginning (similar to 

Republican leaders at the national level) and receiving monetary contributions from the health 

interest groups was never enough to make Republican officials accept Medicaid expansion. 

However, in states with little competition or extremely high competition in their races, the 

monetary contributions started to influence Republicans’ decisions on Medicaid expansion. The 

best example of this is Ohio: with a high interparty competition level of 0.926, heavy 

contributions to Republicans, and both a Republican governor and Republican-controlled state 

legislature, the state still decided to accept Medicaid expansion. It is possible the monetary 

contributions the officials received persuaded them to accept Medicaid expansion. Further 

studies, ideally at a larger level with more observations, could help to explain this interesting 

effect.  
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1 Introduction

A common concern among new parents is whether their child is developing on
track. There are several factors evaluated by doctors to determine whether
the child is developing appropriately. These factors are

F1: Gross Motor Skills (e.g. sitting, standing, running, balancing, etc.)

F2: Fine Motor Skills (e.g. eating, drawing, writing, etc.)

F3: Language Skills (e.g. talking, body language, gestures, understanding
others language and gestures, etc.)

F4: Cognitive Skills (e.g. learning, understanding, reasoning, problem solv-
ing, remembering etc.)

F5: Social Skills (e.g. interaction with others, relationships, cooperation
with others, etc.)

In this paper, we evaluate sources for development milestones for children
after one year of life to determine expert sources.

2 Expert Sources

Given publications from source 1, the National Network for Child Care [1];
source 2, the Center for Disease Control [2]; and source 3, the St. Louis Chil-
dren’s Hospital [3], we found the following data regarding which of the factors
listed in the introduction is most important after one year of development:

• m1(F1) = .5,m1(F2) = .6,m1(F3) = .3,m1(F4) = .1,m1(F5) = .6

• m2(F1) = .4,m2(F2) = .3,m2(F3) = .5,m2(F4) = .7,m2(F5) = .8

• m3(F1) = .3,m3(F2) = .1,m3(F3) = .2,m3(F4) = .2,m3(F5) = .2

To determined these numbers, we examined publications by each source
on childhood development by one year of age. For each mention of a trait, the
trait was placed in one of the five categories listed above. For each category,
we counted the number of traits that fell into it and divided that number by
10 to receive a decimal representation of the frequency that each category
occurred (with a maximum value of 1). This number became the importance
factor of each category for the given document.

We will now use several methods to combine and analyze this data.
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3 Combining Expert Sources

3.1 AHP Method

We place the data in the following table:

E1 E2 E3
F1 .5 .4 .3
F2 .6 .3 .1
F3 .3 .5 .2
F4 .1 .7 .2
F5 .6 .8 .2

In order to find the coefficients of our AHP equation, we take the row
average for each row in this table.

E1 E2 E3 Row Avg
F1 .5 .4 .3 .40
F2 .6 .3 .1 .33
F3 .3 .5 .2 .33
F4 .1 .7 .2 .33
F5 .6 .8 .2 .53

The sum of the row averages is .40 + .33 + .33 + .33 + .53 = 1.933. We
divide each row average by this sum of row averages to get the coefficients
for our AHP equation. Thus,

G =
.40

1.933
F1 +

.33

1.933
F2 +

.33

1.933
F3 +

.33

1.933
F4 +

.53

1.933
F5

Or,
G = .207F1 + .172F2 + .172F3 + .172F4 + .276F5.

3.2 Guiasu Method

Now, we find the equation using the Guiasu method. We begin with the
same table from the AHP method and normalize the columns by dividing
each entry in a column by the column’s sum to get the following table. Then
we find the row average of each row to determine our equation’s coefficients.
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E1 E2 E3 Row Avg
F1 .238 .148 .300 .229
F2 .286 .111 .100 .166
F3 .143 .185 .200 .176
F4 .048 .259 .200 .169
F5 .286 .296 .200 .261

Thus, our equation using the Guiasu method is

G = .229F1 + .166F2 + .176F3 + .169F4 + .261F5.

3.3 Yen Method

Now, we find the equation using the Yen method. We begin with the nor-
malized table from the Guiasu method and divide each entry in each column
by the maximum value in that column to get the table below. We then take
the row average for each row in the table.

E1 E2 E3 Row Avg
F1 .833 .500 1 .778
F2 1 .375 .333 .569
F3 .501 .624 .667 .597
F4 .168 .874 .667 .570
F5 1 1 .667 .889

To find our coefficients for the equation, we divide each row average by the
sum of all the row averages. The sum is .778+.569+.597+.570+.889 = 3.403.
So our equation is

G =
.778

3.403
F1 +

.569

3.403
F2 +

.597

3.403
F3 +

.570

3.403
F4 +

.889

3.403
F5.

Thus,

G = .229F1 + .167F2 + .175F3 + .167F4 + .261F5.

4 Preference Relations

Now, we consider the degree to which the experts prefer certain factors over
others. Define the function ρ(Fi, Fj), where Fi and Fj are factors contributing
to the overarching goal, to be
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ρk(Fi, Fi) =

{
(eik − ejk + .5) ∧ 1 if eik ≥ ejk, i = 1..5, j = 1..5

1− [(eik − ejk + .5) ∧ 1] if ejk ≥ eik, i = 1..5, j = 1..5

Let Rk = [ρk(Fi, Fj)]. Then, using the original AHP table, we can create
the following matrices, where each column and each row refer to the factors
1..5. So we have the following matrices for each expert 1, 2, 3.

R1 =


.5 .4 .7 .9 .4
.6 .5 .8 1 .5
.3 .2 .5 .7 .2
.1 0 .3 .5 0
.6 .5 .8 1 .5



R2 =


.5 .6 .4 .2 .1
.4 .5 .3 .1 0
.6 .7 .5 .3 .2
.8 .9 .7 .5 .4
.9 1 .8 .6 .5



R3 =


.5 .7 .6 .6 .6
.3 .5 .4 .4 .4
.4 .6 .5 .5 .5
.4 .6 .5 .5 .5
.4 6 .5 .5 .5


Define akij, where k = 1, 2, 3 for each expert, to be

akij =

{
1 if akij > .5, i = 1..5, j = 1..5

0 otherwise

Let Ak = [akij], for k = 1, 2, 3. We get the following matrices for each
expert.

A1 =


0 0 1 1 0
1 0 1 1 0
0 0 0 1 0
0 0 0 0 0
1 0 1 1 0
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A2 =


0 1 0 0 0
0 0 0 0 0
1 1 0 0 0
1 1 1 0 0
1 1 1 1 0



A3 =


0 1 1 1 1
0 0 0 0 0
0 1 0 0 0
0 1 0 0 0
0 1 0 0 0


Now, define rij to be

rij =

1
3

n∑
k=1

akij if i > j

0 otherwise

and gij to be

gij =

{
1 if rij > .5

0 otherwise

Then we get the following R matrix which combines the R matrices of
each expert.

R =


0 2

3
2
3

2
3

1
3

1
3

0 1
3

1
3

0
1
3

2
3

0 1
3

0
1
3

2
3

1
3

0 0
2
3

2
3

2
3

2
3

0


We use R to find the following G.

G =


0 1 1 1 0
0 0 0 0 0
0 1 0 0 0
0 1 0 0 0
1 1 1 1 0


Let gi = 1

4

5∑
j=1

gij. Then we get following values for each gi, i = 1..5:
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g1 =
1

4
(3) = .75

g2 =
1

4
(0) = 0

g3 =
1

4
(1) = .25

g4 =
1

4
(1) = .25

g5 =
1

4
(4) = 1

Now, we define µQ : [0, 1]→ [0, 1] as follows

µQ =


1 if x ≥ .8

2x− .6 if .3 < x < .8

0 if x ≤ .3

Let ziQ = µQ(gi). Then we have,

g1Q(g1) = .9

g2Q(g2) = 0

g3Q(g3) = 0

g4Q(g4) = 0

g5Q(g5) = 1

Now, we consider the degree of agreement between two experts n and m
for n,m = 1, 2, 3. Let

νij(m,n) =

{
1 if |rmij − rnij| ≤ .1

0 otherwise

Then we get the following matrices identifying the degree of agreement be-
tween two experts.
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ν(1, 2) =


1 0 0 0 0
0 1 0 0 0
0 0 1 0 1
0 0 0 1 0
0 0 1 0 1



ν(2, 3) =


1 1 0 0 0
1 1 1 0 0
0 1 1 0 0
0 0 0 1 1
0 0 0 1 1



ν(1, 2) =


1 0 1 0 0
0 1 0 0 1
1 0 1 0 0
0 0 0 1 0
0 1 0 0 1


Now, we define the degree of agreement between individuals m and n as

to their preference of Fi and Fj as

νB(m,n) =
1

10

4∑
i=1

5∑
j=i+1

νij(m,n), m, n = 1, 2, 3.

This definition gives us the following values for ν.

νB(1, 2) =
1

10
[0 + 0 + 1 + 0] = .1

νB(2, 3) =
1

10
[1 + 1 + 0 + 1] = .3

νB(1, 3) =
1

10
[1 + 1 + 0 + 0] = .2

Now, we find the degree of agreement between all experts by the equation

νB =
1

3

2∑
m=1

3∑
n=m+1

νB(m,n)
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This gives us the following value for the degree of agreement between all
experts

νB =
1

3
[.1 + .3 + .2] = .2

Thus, we can see that there is not a high degree of agreement between
the three expert sources selected on this topic.

Now, we examine the degree to which the experts are not against a given
factor Fi. Define

hkij =

{
1 if rkij < .5

0 otherwise

This provides us with the following matrices, Hi for i = 1, 2, 3.

H1 =


0 1 0 0 1
1 0 0 0 0
0 1 0 0 1
0 1 1 0 1
0 0 0 0 0



H2 =


0 0 1 1 1
1 0 1 1 1
0 0 0 1 1
0 0 0 0 1
0 0 0 0 0



H3 =


0 0 0 0 0
1 0 1 1 1
1 0 0 0 0
1 0 0 0 0
1 0 0 0 0


Let us define the extent to which an expert k is not against a factor Fj

by the formula

hkj =
1

4

5∑
i=1

hkij

for k = 1, 2, 3 and j = 1..5. This gives us the following matrix where each
row corresponds to an expert and the column corresponds to the factor in
question.
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H =

 .5 .75 .25 0 .75
.25 0 .5 .75 1
1 0 .25 .25 .25


Then we can define the extent to which all individuals are not against

factor Fj by

hj =
1

3

3∑
k=1

hkj

for j = 1..5. With this equation, we obtain the following

h1 =
1

3

(
1

2
+

1

4
+ 1

)
= .583

h2 =
1

3

(
3

4
+ 0 + 0

)
= .25

h3 =
1

3

(
1

4
+

1

2
+

1

4

)
= .333

h4 =
1

3

(
0 +

3

4
+

1

4

)
= .333

h5 =
1

3

(
3

4
+ 1 +

1

4

)
= .667

We combine these results to find the extent to which most experts are
not against factor Fj by the equation

νjQ = µQ(hj)

where j = 1..5 and µQ(hj) is the same as it was defined earlier. The results
of this are called the fuzzy Q-core and is denoted

CQ =
ν1Q
F1

+
ν2Q
F2

+
ν3Q
F3

+
ν4Q
F4

+
ν5Q
F5

From this equation, we obtain
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ν1Q = 2(.583)− .6 = .567

ν2Q = 0

ν3Q = 2(.333)− .6 = .067

ν4Q = 2(.333)− .6 = .067

ν5Q = 2(.667)− .6 = .733

and we can write this as

CQ =
.567

F1
+

0

F2
+
.067

F3
+
.067

F4
+
.733

F5

5 Conclusions

From this analysis, we can see many different aspects of this data. First, we
saw that the three methods used to combine the expert sources, the AHP,
Guaisu, and Yen methods, returned similar equations for determining if a
child is on track developmentally after 1 year. These equations were

G = .207F1 + .172F2 + .172F3 + .172F4 + .276F5

G = .229F1 + .166F2 + .176F3 + .169F4 + .261F5

G = .229F1 + .167F2 + .175F3 + .167F4 + .261F5

For the most part, these results are very similar.
In the second part of the paper, we compared the expert sources to deter-

mine how the experts prefer one factor over another and the degree to which
all the experts agree. We found that the experts have little agreement among
them, only .2. Then, we found the degree to which the experts as a group
are not against each factor. We found that the experts are absolutely not
against Factor 2: Fine Motor Skills, and are not against Factor 3: Language
Skills and Factor 4: Cognitive Skills. However, the experts seem to be more
against the remaining factors, F1: Gross Motor Skills and F5: Social Skills.
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Abstract	  

	  
To	  assess	  a	  country’s	  well-‐being,	  economists	  have	  established	  a	  measure	  of	  social	  and	  
economic	  development,	  the	  Human	  Development	  Index	  (HDI).	  This	  measure	  uses	  three	  
variables	   –	   health,	   education,	   and	   life	   expectancy	   –	   to	   evaluate	   a	   country’s	   overall	  
development	   rather	   than	   simple	   economic	   growth.	   This	   paper	   applies	   fuzzy	  
mathematical	   principles	   to	   the	   current	   indicator	   in	   an	   attempt	   to	   better	   reflect	   the	  
actual	  development	  of	  a	  country.	  This	  is	  done	  by	  adding	  weights	  to	  each	  variable	  based	  
on	   variable	   importance	   as	   determined	   by	   economic	   experts.	   The	   weighting	  
mathematically	   prioritizes	   the	   expertly	   determined	   higher	   importance	   variables	  
improving	  the	  index’s	  quantification	  of	  development.	  

	  
	  
Introduction	  
	  
	   Human	  development	  and	  well-‐being	  is	  an	  international	  goal	  that	  reaches	  beyond	  boarders	  and	  
cultural	  differences.	  The	  success	  of	  governments	  and	  international	  development	  organizations,	  such	  as	  
the	  United	  Nations,	  is	  based	  on	  the	  ability	  to	  increase	  human	  welfare.	  In	  order	  to	  make	  informed	  
decisions,	  policy-‐makers	  need	  a	  way	  to	  measure	  the	  effectiveness	  of	  their	  policies	  on	  well-‐being.	  
Traditionally,	  the	  effectiveness	  of	  economic	  policy	  has	  been	  measured	  mostly	  by	  simple	  indicators	  of	  
economic	  growth,	  such	  as	  GDP.	  However,	  these	  economic	  growth	  measures	  fall	  short	  when	  trying	  to	  
fully	  represent	  human	  development,	  as	  they	  do	  not	  accurately	  gauge	  aspects	  of	  development	  like	  
health.	  In	  response	  to	  these	  shortcomings,	  the	  Human	  Development	  Index	  (HDI)	  was	  created	  to	  more	  
comprehensively	  measure	  how	  effectively	  policies	  improve	  human	  development.	  

The	  Human	  Development	  Index	  was	  developed	  in	  1990	  as	  part	  of	  the	  United	  Nation’s	  
Development	  Program	  (UNDP).	  Mahbub	  ul	  Haq	  established	  the	  HDI	  as	  a	  way	  to	  tailor	  economic	  policy	  
around	  human	  welfare.	  It	  is	  part	  of	  the	  larger	  study	  of	  welfare	  economics	  which	  focuses	  on	  human	  
development	  as	  a	  whole	  rather	  than	  simply	  examining	  economic	  growth	  (Stanton	  3).	  Haq’s	  index	  
marked	  a	  major	  breakthrough	  in	  welfare	  economics	  as	  the	  first	  single	  statistic	  of	  development.	  Mahbub	  
ul	  Haq’s	  index	  is	  now	  reported	  annually	  as	  part	  of	  the	  Human	  Development	  Report	  (UNDP),	  and	  its	  
importance	  in	  public	  policy	  cannot	  be	  overstated.	  It	  is	  currently	  used	  throughout	  the	  world	  to	  construct	  
policies	  that	  appropriately	  promote	  social	  and	  economic	  well-‐being	  (Stanton	  27).	  	  

Because	  the	  HDI	  is	  such	  an	  essential	  aspect	  of	  public	  policy,	  its	  calculation	  has	  been	  fiercely	  
debated.	  It	  is	  currently	  calculated	  by	  taking	  the	  geometric	  mean	  of	  three	  un-‐weighted	  dimensions	  
(Stanton	  27).	  Through	  fuzzy	  math,	  this	  paper	  hopes	  to	  increase	  the	  accuracy	  of	  the	  index	  by	  adding	  
weights	  to	  the	  dimensions.	  These	  weights	  are	  calculated	  through	  three	  methods,	  specifically:	  the	  
Analytic	  Hierarchy	  Process,	  the	  Guiasu	  Method,	  and	  the	  Yen	  Method.	  In	  each	  method,	  the	  weights	  are	  
based	  on	  expert	  opinions	  of	  each	  dimension’s	  importance	  to	  human	  development.	  Adding	  weights	  not	  
only	  increases	  the	  accuracy	  of	  the	  index	  as	  a	  whole	  but	  also	  gives	  governments	  and	  international	  
development	  agencies	  a	  ranking	  of	  the	  contributing	  factors	  which	  can	  help	  them	  focus	  their	  energies	  on	  
the	  most	  important	  areas.	  

	  
Data	  
	  

The	  Human	  Development	  Index	  is	  made	  up	  of	  contributing	  indices.	  Based	  on	  Amarayta	  Sen’s	  
“capabilities”	  approach,	  the	  HDI	  is	  a	  measure	  of	  human	  well-‐being	  based	  on	  ends,	  like	  health,	  rather	  
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than	  means,	  like	  income	  (Stanton	  3).	  The	  HDI	  measures	  human	  development	  through	  three	  broad	  
categories,	  namely:	  health,	  education,	  and	  standard	  of	  living.	  These	  categories	  are	  formed	  into	  
dimension	  indices	  that	  are	  used	  to	  construct	  the	  single	  HDI	  statistic.	  To	  form	  these	  indices,	  “The	  HDI	  sets	  
a	  minimum	  and	  a	  maximum	  for	  each	  dimension,	  called	  goalposts,	  and	  then	  shows	  where	  each	  country	  
stands	  in	  relation	  to	  these	  goalposts,	  expressed	  as	  a	  value	  between	  0	  and	  1”	  (UNDP).	  Each	  dimension	  is	  
formed	  by	  normalizing	  indicators	  through	  the	  following	  equation:	  

	  

Dimension  Index =
(actual  value −minimum  value)

(maximum  value −minimum  value)
	  

	  
Thus,	  the	  indices	  are	  created	  as	  follows:	  
	  
Health	  –	  The	  health	  index	  is	  measured	  by	  life	  expectancy	  at	  birth.	  Using	  time	  series	  data	  from	  1980-‐
2012,	  the	  life	  expectancy	  index	  has	  a	  maximum	  value	  of	  83.57	  and	  a	  minimum	  value	  of	  20.	  
	  
Education	  –	  The	  education	  index	  is	  measured	  by	  two	  indicators,	  mean	  years	  of	  schooling	  for	  adults	  age	  
25	  and	  expected	  years	  of	  schooling	  for	  children	  of	  school	  entering	  age.	  The	  mean	  years	  of	  schooling	  
indicator	  has	  a	  maximum	  value	  of	  13.3	  years	  and	  a	  minimum	  value	  of	  zero.	  The	  expected	  years	  of	  
schooling	  indicator	  is	  measured	  as	  “enrolment	  by	  age	  at	  all	  levels	  of	  education	  and	  population	  of	  official	  
school	  age	  for	  each	  level	  of	  education”	  and	  has	  a	  maximum	  value	  of	  age	  18	  and	  a	  minimum	  value	  of	  
zero	  (UNDP).	  The	  education	  index	  is	  then	  formed	  by	  taking	  the	  geometric	  mean	  of	  the	  two	  indicators.	  
	  
Income	  –	  The	  standard	  of	  living,	  or	  income,	  index	  is	  measured	  by	  GNI	  per	  capita.	  It	  is	  transformed	  into	  
logarithmic	  form	  to	  capture	  the	  diminishing	  importance	  of	  GNI	  per	  capita	  as	  it	  grows.	  GNI	  per	  capita	  has	  
a	  maximum	  value	  of	  $87,478(PPP)	  and	  a	  minimum	  value	  of	  $100(PPP).	  
	  

In	  this	  report,	  the	  data	  for	  the	  health	  index	  and	  the	  income	  index	  was	  collected	  from	  the	  Human	  
Development	  Report	  database	  for	  2012	  already	  transformed	  into	  their	  index	  form.	  Because	  fuzzy	  
mathematical	  methodology	  is	  applied	  to	  the	  education	  index,	  raw	  data	  was	  collected	  for	  the	  mean	  years	  
and	  schooling	  and	  expected	  years	  of	  schooling	  and	  then	  transformed	  personally	  based	  on	  the	  Human	  
Development	  Index	  methodology	  as	  sited	  above.	  	  
	  
Method	  
	  
	   Once	  the	  data	  was	  collected	  and	  transformed,	  fuzzy	  weights	  were	  added	  to	  the	  education	  index	  
and	  the	  HDI	  equations.	  Expert	  opinions	  on	  the	  importance	  of	  each	  variable	  in	  the	  equations	  were	  
collected	  to	  calculate	  the	  fuzzy	  weights.	  In	  this	  case,	  four	  experts	  were	  asked	  to	  rank	  the	  two	  variables	  
of	  the	  education	  index	  and	  the	  three	  variables	  of	  the	  HDI	  equation	  on	  a	  scale	  of	  0	  to	  1.	  The	  closer	  to	  1	  an	  
expert	  ranks	  the	  variable	  the	  more	  important	  the	  expert	  considers	  that	  variable.	  Three	  different	  
methods	  for	  applying	  fuzzy	  weights	  were	  employed	  based	  on	  these	  rankings.	  These	  methods	  are	  the	  
Analytic	  Hierarchy	  Process,	  Guiasu	  Method,	  and	  Yen	  Method	  (Nelson	  113-‐115).	  Each	  method	  uses	  the	  
rankings	  in	  a	  slightly	  different	  way	  to	  calculate	  weights	  for	  each	  of	  the	  variables	  in	  the	  education	  index	  
and	  HDI	  equations.	  They	  all	  take	  a	  linear	  form,	  as	  follows:	  	  
	  

𝐷 = 𝑟 !𝑋 ! + 𝑟 !𝑋 ! +⋯+ 𝑟 !𝑋 !.	  
	  
Here,	  r	  represents	  the	  fuzzy	  mathematical	  weight	  based	  on	  the	  expert	  ranking	  of	  the	  corresponding	  
variable	  represented	  by	  X.	  	  
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A.	  Analytic	  Hierarchy	  Process	  (AHP)	  
	  

The	  Analytic	  Hierarchy	  Process	  uses	  the	  rankings	  exactly	  as	  they	  are	  reported	  by	  the	  experts	  to	  
calculate	  the	  fuzzy	  mathematical	  weights.	  

	  
The	  education	  index	  has	  the	  following	  equation:	  
	  

𝐸 = 𝑟 !𝑀𝑌𝑆 + 𝑟 !𝐸𝑌𝑆.	  
	  

The	  variables	  r1	  and	  r2	  (the	  fuzzy	  math	  weights	  for	  MYS	  and	  EYS,	  respectively)	  are	  calculated	  by	  
averaging	  each	  variables’	  expert	  opinion	  rankings	  and	  dividing	  these	  individual	  variable	  averages	  by	  the	  
total	  average	  ranking.	  Table	  1	  shows	  the	  four	  expert	  opinions,	  listed	  from	  E1	  to	  E4.	  First,	  the	  row	  
average	  is	  taken	  to	  find	  the	  average	  ranking	  for	  each	  variable.	  The	  averages	  are	  then	  summed	  to	  find	  the	  
total	  average	  rankings	  of	  both	  variables.	  These	  calculations	  are	  found	  in	  the	  last	  column	  of	  table	  1.	  
	  

	   E1	   E2	   E3	   E4	   Row	  Avg	  

MSY	   1	   0.9	   0.8	   0.8	   0.875	  
ESY	   1	   0.8	   0.2	   0.4	   0.6	  
Sum	   2	   1.7	   1	   1.2	   1.475	  

Table	  1:	  AHP	  Education	  Index	  
	  
Once	  the	  averages	  are	  calculated,	  each	  variable	  average	  is	  divided	  by	  the	  overall	  total	  to	  create	  the	  
weight	  for	  that	  variable.	  Thus,	  we	  find	  that	  r1	  is	  equal	  to	  0.593	  and	  r2	  is	  equal	  to	  0.407.	  This	  gives	  us	  the	  
following	  equation	  for	  the	  Education	  Index:	  
	  

𝐸𝐼 = (0.593)𝑀𝑌𝑆 + (0.407)𝐸𝑌𝑆.	  
	  
	   Now,	  the	  HDI	  equation	  can	  be	  determined	  in	  an	  equivalent	  manner.	  The	  HDI	  equation	  takes	  the	  
same	  form	  as	  the	  Education	  Index	  equation,	  specifically:	  

	  
𝐻𝐷𝐼 = 𝑟 !𝐻 + 𝑟 !𝐸 + 𝑟 !𝐼.	  

	  
Using	  the	  same	  methodology	  as	  above	  we	  determine	  the	  values	  of	  r1,	  r2,	  and	  r3.	  Table	  2	  shows	  the	  
expert	  opinions,	  E1	  through	  E4	  for	  the	  three	  variables	  of	  the	  HDI.	  In	  the	  last	  column,	  the	  individual	  
variable	  averages	  are	  calculated	  along	  with	  the	  total	  average	  ranking.	  
	  

	   E1	   E2	   E3	   E4	   Row	  Avg	  

H	   1	   0.8	   0.5	   0.5	   0.7	  
E	   1	   0.7	   0.9	   0.6	   0.8	  
I	   1	   0.9	   0.7	   0.9	   0.875	  

Sum	   3	   2.4	   2.1	   2	   2.375	  
Table	  2:	  AHP	  Human	  Development	  Index	  

	  
Again,	  each	  variable	  average	  is	  divided	  by	  the	  total	  average	  ranking	  to	  create	  the	  fuzzy	  math	  weight.	  In	  
this	  case,	  r1	  is	  0.295,	  r2	  is	  0.337,	  and	  r3	  is	  0.368.	  Thus,	  the	  HDI	  equation	  is:	  
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𝐻𝐷𝐼 = (0.295)𝐻 + (0.337)𝐸 + (0.368)𝐼.	  
	  

B.	  Guiasu	  Method	  
	  
	   The	  Guiasu	  method	  is	  a	  slightly	  different	  way	  to	  determine	  the	  fuzzy	  math	  weights	  for	  an	  
equation.	  This	  method	  transforms	  the	  expert	  rankings	  so	  that	  each	  experts	  rankings	  sum	  to	  1.	  This	  is	  
done	  by	  dividing	  each	  ranking	  by	  the	  sum	  of	  that	  expert’s	  rankings.	  	  
	  
	   To	  begin,	  we	  again	  consider	  the	  education	  index	  equation,	  which	  remains	  as:	  

𝐸 = 𝑟 !𝑀𝑌𝑆 + 𝑟 !𝐸𝑌𝑆.	  
	  
However,	  this	  time	  the	  r1	  and	  r2	  variable	  are	  calculated	  using	  the	  transformed	  expert	  opinions.	  Table	  3	  
listed	  the	  transformed	  opinions	  from	  E1	  to	  E4.	  Again,	  the	  variable	  average	  ranking	  is	  found	  in	  the	  last	  
column	  along	  with	  the	  total	  average	  ranking	  of	  all	  variables.	  
	  

	   E1	   E2	   E3	   E4	   Row	  Avg	  

MSY	   0.5	   0.529412	   0.8	   0.666667	   0.62402	  
ESY	   0.5	   0.470588	   0.2	   0.333333	   0.37598	  
Sum	   1	   1	   1	   1	   1	  

Table	  3:	  Guiasu	  Education	  Index	  
	  
Then	  the	  same	  methodology	  is	  applied	  to	  obtain	  the	  weights	  for	  each	  variable	  of	  the	  education	  index.	  
This	  gives	  us	  the	  following	  equation:	  
	  

𝐸 = (0.624)𝑀𝑌𝑆 + (0.376)𝐸𝑌𝑆.	  
	  
	   The	  HDI	  is	  calculated	  in	  the	  same	  way.	  The	  equation	  again	  is:	  
	  

𝐻𝐷𝐼 = 𝑟 !𝐻 + 𝑟 !𝐸 + 𝑟 !𝐼.	  
	  
The	  data	  is	  similarly	  transformed	  by	  dividing	  each	  expert	  opinion	  ranking	  by	  the	  sum	  or	  their	  total	  
rankings	  so	  that	  the	  new	  rankings	  sum	  to	  one.	  These	  new	  rankings	  are	  listed	  in	  table	  4	  from	  E1	  to	  E4	  
with	  the	  average	  variable	  ranking	  and	  total	  average	  ranking	  found	  in	  the	  far	  right	  column.	  
	  

	   E1	   E2	   E3	   E4	   Row	  Avg	  

H	   0.333333	   0.333333	   0.238095	   0.25	   0.28869	  
E	   0.333333	   0.291667	   0.428571	   0.3	   0.338393	  
I	   0.333333	   0.375	   0.333333	   0.45	   0.372917	  

Sum	   1	   1	   1	   1	   1	  
Table	  4:	  Guiasu	  Human	  Development	  Index	  

	  
From	  the	  table,	  r1	  and	  r2	  and	  calculated	  by	  dividing	  the	  variable	  average	  by	  the	  total	  average	  ranking.	  
Thus,	  we	  acquire	  the	  following	  equation	  for	  the	  HDI:	  
	  

𝐻𝐷𝐼 = (0.289)𝐻 + (0.338)𝐸 + (0.373)𝐼.	  
	  
C.	  Yen	  Method	  
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	   The	  final	  method	  for	  determining	  the	  fuzzy	  mathematical	  weights	  on	  the	  Education	  Index	  and	  
HDI	  equation	  variables	  is	  the	  Yen	  Method.	  Like	  the	  Guiasu	  method,	  this	  method	  transforms	  the	  export	  
opinion	  rankings.	  The	  Yen	  method	  transforms	  the	  rankings	  so	  that	  each	  expert’s	  highest	  ranking	  equals	  
one.	  This	  is	  done	  by	  dividing	  each	  ranking	  for	  a	  given	  expert	  by	  the	  highest	  score	  that	  expert	  assigns	  to	  
one	  of	  the	  variables.	  
	  
	   Beginning	  again	  with	  the	  Education	  Index	  equation,	  we	  have:	  
	  

𝐸 = 𝑟 !𝑀𝑌𝑆 + 𝑟 !𝐸𝑌𝑆.	  
	  
Here,	  r1	  and	  r2	  are	  calculated	  using	  the	  Yen	  method	  transformed	  data	  for	  the	  expert	  opinions	  found	  in	  
Table	  5	  along	  with	  the	  average	  variable	  rankings	  and	  total	  average	  ranking.	  
	  

	   E1	   E2	   E3	   E4	   Row	  Avg	  

MSY	   1	   1	   1	   1	   1	  
ESY	   1	   0.888889	   0.25	   0.5	   0.659722	  
Sum	   2	   1.888889	   1.25	   1.5	   1.659722	  

Table	  3:	  Yen	  Education	  Index	  
	  
By	  dividing	  the	  MSY	  and	  ESY	  average	  rankings	  by	  the	  total	  average	  ranking,	  we	  develop	  the	  following	  
equation:	  
	  

𝐸 = (0.603)𝑀𝑌𝑆 + (0.397)𝐸𝑌𝑆.	  
	  
	   Our	  Yen	  HDI	  equation	  is	  determined	  in	  the	  same	  fashion.	  We	  begin	  with	  our	  original	  equation:	  
	  

𝐻𝐷𝐼 = 𝑟 !𝐻 + 𝑟 !𝐸 + 𝑟 !𝐼.	  
	  
Then	  we	  use	  the	  Yen	  transformed	  expert	  opinions	  from	  E1	  to	  E4	  in	  table	  6	  to	  find	  the	  average	  variable	  
and	  total	  average	  rankings.	  
	  

	   E1	   E2	   E3	   E4	   Row	  Avg	  

H	   1	   0.888889	   0.555556	   0.555556	   0.75	  
E	   1	   0.777778	   1	   0.666667	   0.861111	  
I	   1	   1	   0.777778	   1	   0.944444	  

Sum	   3	   2.666667	   2.333333	   2.222222	   2.555556	  
Table	  4:	  Yen	  Human	  Development	  Index	  

	  
Using	  the	  same	  method	  we	  have	  used	  throughout	  this	  paper	  to	  determine	  the	  r1,	  r2,	  and	  r3	  variables,	  we	  
have	  the	  following	  equation	  for	  the	  Human	  Development	  Index:	  
	  

𝐻𝐷𝐼 = (0.293)𝐻 + (0.337)𝐸 + (0.370)𝐼.	  
	  
Results	  
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	  	   From	  the	  three	  different	  methods	  (Analytic	  Hierarchy	  Process,	  Guiasu,	  and	  Yen),	  new	  HDI	  scores	  
were	  calculated	  and	  a	  new	  ranking	  of	  the	  countries	  was	  found.	  Below	  are	  some	  of	  the	  results.	  Table	  5	  
shows	  the	  countries	  with	  the	  ten	  highest	  HDI	  scores,	  and	  Table	  6	  shows	  the	  countries	  with	  the	  ten	  
lowest	  HDI	  scores.	  
	  
	   Analytic	  Hierarchy	  Process	   Guiasu	  	   Yen	   UNDP	  Listing	  

1	   Liechtenstein	   0.970	   Liechtenstein	   0.764	   Liechtenstein	   0.974	   Norway	   0.955	  

2	   Qatar	   0.962	   Qatar	   0.757	   Qatar	   0.968	   Australia	   0.938	  

3	   Hong	  Kong,	  China	  
(SAR)	  

0.949	   Hong	  Kong,	  China	  
(SAR)	  

0.751	   Singapore	   0.942	   United	  States	   0.937	  

4	   Singapore	   0.945	   Singapore	   0.747	   Hong	  Kong,	  China	  
(SAR)	  

0.941	   Netherlands	   0.921	  

5	   Norway	   0.939	   Norway	   0.742	   Norway	   0.935	   Germany	   0.92	  

6	   Switzerland	   0.935	   Switzerland	   0.740	   Switzerland	   0.927	   New	  Zealand	   0.919	  

7	   Luxembourg	   0.930	   Japan	   0.736	   Luxembourg	   0.927	   Ireland	   0.916	  

8	   Japan	   0.928	   Luxembourg	   0.734	   Japan	   0.916	   Sweden	   0.916	  

9	   Sweden	   0.920	   Sweden	   0.728	   Sweden	   0.912	   Switzerland	   0.913	  

10	   Australia	   0.919	   Australia	   0.728	   Australia	   0.910	   Japan	   0.912	  

Table	  5:	  Top	  20	  Countries	  by	  HDI	  

	   Analytic	  Hierarchy	  Process	   Guiasu	  	   Yen	   UNDP	  Listing	  

178	   Liberia	   0.409	   Liberia	   0.331	   Mali	   0.393	   Burundi	   0.355	  

179	   Mali	   0.408	   Mali	   0.327	   Mozambique	   0.391	   Guinea	   0.355	  

180	   Mozambique	   0.404	   Mozambique	   0.323	   Afghanistan	   0.389	   Central	  African	  
Republic	  

0.352	  

181	   Afghanistan	   0.399	   Afghanistan	   0.318	   Guinea-‐Bissau	   0.389	   Eritrea	   0.351	  

182	   Guinea-‐Bissau	   0.397	   Guinea-‐Bissau	   0.316	   Liberia	   0.380	   Mali	   0.344	  

183	   Sierra	  Leone	   0.382	   Sierra	  Leone	   0.304	   Sierra	  Leone	   0.372	   Burkina	  Faso	   0.343	  

184	   Central	  African	  
Republic	  

0.375	   Central	  African	  
Republic	  

0.300	   Central	  African	  
Republic	  

0.361	   Chad	   0.34	  

185	   Burundi	   0.367	   Burundi	   0.296	   Burundi	   0.348	   Mozambique	   0.327	  

186	   Zimbabwe	   0.363	   Zimbabwe	   0.294	   Zimbabwe	   0.338	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.304	  

187	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.310	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.252	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.288	   Niger	   0.304	  

Table	  6:	  Bottom	  15	  Countries	  by	  HDI	  

You	  can	  see	  in	  the	  tables	  that	  in	  the	  top	  and	  bottom	  10	  countries	  there	  is	  very	  little	  variation	  between	  
the	  three	  fuzzy	  math	  methods,	  particularly	  between	  the	  Analytic	  Hierarchy	  Process	  and	  the	  Guiasu	  
methods.	  However,	  there	  is	  a	  great	  deal	  of	  variation	  between	  the	  three	  methods	  and	  the	  current	  HDI	  
rankings	  listed	  in	  the	  United	  Nations’	  Human	  Development	  Report.	  
	   Using	  Spearman’s	  Rank	  Correlation	  method,	  we	  can	  find	  the	  amount	  of	  correlation	  between	  the	  
four	  different	  calculations	  of	  the	  HDI.	  Table	  7	  shows	  the	  results	  of	  this	  statistical	  test.	  
	  

Methods	  Compared	   Coefficient	  

AHP	  -‐	  UNDP	  Listing	   0.972501	  
Guiasu	  -‐	  UNDP	  Listing	   0.971183	  
Yen	  -‐	  UNDP	  Listing	   0.972561	  
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AHP	  –	  Guiasu	   0.999686	  
AHP	  -‐	  Yen	   0.998354	  

Guiasu	  -‐	  Yen	   0.997102	  
Table	  7:	  Spearman’s	  Rank	  Correlation	  

	  
For	  Spearman’s	  Rank	  Correlation	  test,	  the	  coefficient	  is	  a	  number	  between	  -‐1	  and	  1.	  Negative	  
coefficients	  represent	  a	  negative	  correlation	  while	  positive	  coefficients	  represent	  a	  positive	  one.	  The	  
closer	  the	  number	  is	  to	  -‐1	  or	  1	  the	  stronger	  the	  correlation.	  Thus,	  the	  results	  of	  Spearman’s	  Rank	  
Correlation	  support	  the	  observations	  from	  our	  top	  and	  bottom	  ten	  country	  rankings.	  Specifically,	  the	  
coefficients	  for	  the	  three	  methods	  compared	  with	  each	  other	  have	  a	  stronger	  correlation	  than	  any	  of	  
the	  fuzzy	  math	  method	  HDI	  calculations	  do	  with	  the	  UNDP	  listed	  HDI	  calculations.	  
	  
Conclusion	  
	  
	   From	  the	  results	  above,	  it	  is	  unclear	  which	  test	  is	  the	  most	  accurate	  calculator	  of	  the	  Human	  
Development	  Index.	  This	  is	  because	  the	  rankings	  for	  each	  of	  the	  fuzzy	  math	  methods	  are	  fairly	  
consistent	  and	  highly,	  positively	  correlated.	  However,	  there	  is	  obvious	  variation	  from	  the	  United	  
Nations’	  Human	  Development	  Report’s	  findings.	  This	  is	  extremely	  important	  because	  the	  HDI	  is	  a	  vital	  
tool	  for	  policy	  makers	  and	  development	  organizations.	  The	  more	  accurate	  the	  HDI	  calculation	  is	  to	  
measuring	  the	  true	  development	  of	  a	  country,	  the	  more	  efficient	  governments’	  policies	  and	  
development	  organizations’	  funding	  and	  aid	  will	  be.	  The	  fuzzy	  math	  methods	  employed	  here	  can	  help	  
increase	  the	  accuracy	  and	  therefore	  play	  a	  crucial	  role	  in	  improving	  government	  and	  non-‐profit	  work	  in	  
human	  development.	  
	   The	  education	  index	  expert	  rankings	  support	  the	  legitimacy	  of	  the	  increase	  in	  accuracy	  that	  
comes	  from	  employing	  any	  of	  the	  fuzzy	  mathematical	  methods.	  We	  see	  that	  each	  of	  the	  experts	  
considered	  the	  mean	  years	  of	  schooling	  variable	  as	  or	  more	  important	  than	  the	  expected	  years	  of	  
schooling	  variable.	  This	  could	  be	  because	  the	  mean	  years	  of	  schooling	  variable	  is	  a	  measure	  of	  today’s	  
conditions	  rather	  than	  possible	  future	  conditions,	  but	  more	  research	  would	  be	  needed	  to	  fully	  
understand	  these	  findings.	  However,	  we	  see	  the	  shortcoming	  of	  this	  methodology	  in	  the	  inconsistency	  
in	  the	  HDI	  variable	  rankings	  among	  the	  experts.	  Of	  the	  three	  variables,	  no	  one	  variable	  is	  consistently	  
ranked	  most	  important	  or	  least	  important	  among	  the	  four	  experts.	  This	  is	  disconcerting	  as	  it	  does	  not	  
show	  much	  agreement	  among	  experts	  about	  the	  true	  importance	  of	  the	  variables.	  Regardless,	  of	  the	  
inconsistency,	  however,	  the	  weighting	  still	  improves	  on	  the	  old	  method	  as	  it	  accounts	  for	  opinions	  on	  
importance	  which	  changes	  the	  outcome	  of	  the	  index	  as	  we	  can	  see	  from	  the	  variation	  between	  the	  fuzzy	  
mathematically	  calculated	  Human	  Development	  Index	  results	  compared	  to	  the	  United	  Nations	  
Development	  Program’s	  listed	  results.	  
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Appendix	  A:	  Education	  Index	  
	  
	   Analytic	  Hierarchy	  Process	   Guiasu	  	   Yen	   UNDP	  Listing	  

1	   New	  Zealand	   0.951	   New	  Zealand	   0.950	   New	  Zealand	   0.951	   New	  Zealand	   1	  

2	   United	  States	   0.929	   United	  States	   0.935	   United	  States	   0.931	   United	  States	   0.994	  

3	   Australia	   0.926	   Australia	   0.925	   Australia	   0.926	   Norway	   0.99	  

4	   Norway	   0.912	   Norway	   0.915	   Norway	   0.913	   Australia	   0.981	  

5	   Ireland	   0.883	   Ireland	   0.882	   Ireland	   0.883	   Ireland	   0.964	  

6	   Germany	   0.872	   Germany	   0.876	   Germany	   0.873	   Germany	   0.944	  

7	   Korea	  (Republic	  of)	   0.861	   Korea	  (Republic	  of)	   0.862	   Korea	  (Republic	  of)	   0.861	   Korea	  (Republic	  of)	   0.942	  

8	   Slovenia	   0.860	   Slovenia	   0.862	   Slovenia	   0.860	   Slovenia	   0.936	  

9	   Netherlands	   0.855	   Czech	  Republic	   0.861	   Czech	  Republic	   0.857	   Netherlands	   0.934	  

10	   Czech	  Republic	   0.855	   Canada	   0.857	   Netherlands	   0.856	   Denmark	   0.92	  

11	   Estonia	   0.851	   Netherlands	   0.857	   Canada	   0.853	   Estonia	   0.919	  

12	   Canada	   0.851	   Estonia	   0.856	   Estonia	   0.853	   Czech	  Republic	   0.916	  

13	   Israel	   0.845	   Israel	   0.849	   Israel	   0.846	   Sweden	   0.913	  

14	   Denmark	   0.844	   Denmark	   0.846	   Denmark	   0.845	   Iceland	   0.912	  

15	   Sweden	   0.842	   Sweden	   0.845	   Sweden	   0.843	   Israel	   0.912	  

16	   Iceland	   0.829	   Hungary	   0.832	   Hungary	   0.829	   Canada	   0.908	  

17	   Hungary	   0.828	   Japan	   0.828	   Iceland	   0.828	   Belgium	   0.89	  

18	   Japan	   0.823	   Palau	   0.827	   Japan	   0.825	   Hungary	   0.89	  

19	   Palau	   0.819	   Iceland	   0.826	   Palau	   0.821	   Japan	   0.888	  

20	   Belgium	   0.814	   Slovakia	   0.817	   Belgium	   0.814	   Finland	   0.88	  

21	   Slovakia	   0.812	   Belgium	   0.815	   Slovakia	   0.813	   Lithuania	   0.873	  

22	   Latvia	   0.809	   Russian	  Federation	   0.814	   Latvia	   0.810	   Switzerland	   0.873	  

23	   Russian	  Federation	   0.808	   Latvia	   0.814	   Russian	  Federation	   0.810	   France	   0.871	  

24	   Belarus	   0.807	   Georgia	   0.813	   Belarus	   0.809	   Spain	   0.871	  

25	   Georgia	   0.804	   Belarus	   0.812	   Georgia	   0.807	   Slovakia	   0.87	  

26	   Switzerland	   0.804	   Switzerland	   0.807	   Switzerland	   0.805	   Latvia	   0.868	  

27	   Ukraine	   0.800	   Ukraine	   0.804	   Ukraine	   0.801	   Belarus	   0.866	  

28	   Lithuania	   0.800	   Lithuania	   0.802	   Lithuania	   0.800	   Russian	  Federation	   0.862	  

29	   Finland	   0.797	   Finland	   0.795	   Finland	   0.796	   Palau	   0.861	  

30	   France	   0.794	   France	   0.795	   France	   0.794	   Ukraine	   0.86	  

31	   Spain	   0.791	   Spain	   0.791	   Spain	   0.791	   Austria	   0.859	  

32	   Austria	   0.787	   Austria	   0.790	   Austria	   0.788	   Cuba	   0.857	  

33	   Cuba	   0.778	   Cuba	   0.778	   Cuba	   0.778	   Greece	   0.856	  

34	   Greece	   0.776	   Greece	   0.775	   Greece	   0.776	   Italy	   0.852	  

35	   Italy	   0.774	   Italy	   0.773	   Italy	   0.774	   Georgia	   0.842	  

36	   Kazakhstan	   0.770	   Kazakhstan	   0.771	   Kazakhstan	   0.770	   Kazakhstan	   0.839	  

37	   Montenegro	   0.768	   Montenegro	   0.770	   Montenegro	   0.769	   Montenegro	   0.838	  

38	   Hong	  Kong,	  China	  
(SAR)	  

0.755	   Fiji	   0.760	   Fiji	   0.757	   Hong	  Kong,	  China	  
(SAR)	  

0.831	  

39	   Fiji	   0.755	   Bulgaria	   0.757	   Hong	  Kong,	  China	  
(SAR)	  

0.756	   United	  Kingdom	   0.828	  
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40	   Romania	   0.754	   Romania	   0.756	   Romania	   0.754	   Barbados	   0.824	  

41	   Bulgaria	   0.753	   Hong	  Kong,	  China	  
(SAR)	  

0.756	   Bulgaria	   0.754	   Romania	   0.821	  

42	   Poland	   0.750	   Poland	   0.750	   Poland	   0.750	   Poland	   0.819	  

43	   United	  Kingdom	   0.746	   United	  Kingdom	   0.744	   United	  Kingdom	   0.746	   Malta	   0.816	  

44	   Malta	   0.743	   Malta	   0.744	   Malta	   0.743	   Argentina	   0.815	  

45	   Barbados	   0.740	   Azerbaijan	   0.743	   Barbados	   0.739	   Fiji	   0.812	  

46	   Singapore	   0.738	   Singapore	   0.740	   Singapore	   0.739	   Bulgaria	   0.81	  

47	   Argentina	   0.736	   Barbados	   0.737	   Azerbaijan	   0.737	   Singapore	   0.804	  

48	   Cyprus	   0.735	   Tonga	   0.737	   Argentina	   0.735	   Cyprus	   0.803	  

49	   Azerbaijan	   0.734	   Cyprus	   0.735	   Cyprus	   0.735	   Chile	   0.798	  

50	   Tonga	   0.733	   Argentina	   0.733	   Tonga	   0.734	   Tonga	   0.79	  

51	   Serbia	   0.727	   Armenia	   0.733	   Armenia	   0.728	   Serbia	   0.787	  

52	   Armenia	   0.726	   Serbia	   0.730	   Serbia	   0.728	   Croatia	   0.784	  

53	   Chile	   0.726	   Chile	   0.727	   Chile	   0.726	   Luxembourg	   0.778	  

54	   Luxembourg	   0.720	   Samoa	   0.724	   Luxembourg	   0.722	   Grenada	   0.775	  

55	   Samoa	   0.720	   Luxembourg	   0.724	   Samoa	   0.721	   Seychelles	   0.773	  

56	   Croatia	   0.719	   Croatia	   0.721	   Croatia	   0.719	   Samoa	   0.772	  

57	   Seychelles	   0.705	   Seychelles	   0.705	   Seychelles	   0.705	   Uruguay	   0.764	  

58	   Grenada	   0.698	   Andorra	   0.705	   Andorra	   0.700	   Armenia	   0.763	  

59	   Andorra	   0.698	   Liechtenstein	   0.704	   Liechtenstein	   0.700	   Azerbaijan	   0.76	  

60	   Liechtenstein	   0.698	   Albania	   0.700	   Grenada	   0.697	   Brunei	  Darussalam	   0.757	  

61	   Turkmenistan	   0.694	   Turkmenistan	   0.698	   Turkmenistan	   0.695	   Bahrain	   0.748	  

62	   Albania	   0.692	   Grenada	   0.695	   Albania	   0.695	   Jamaica	   0.748	  

63	   Jamaica	   0.690	   Jamaica	   0.693	   Jamaica	   0.691	   Bolivia	  (Plurinational	  
State	  of)	  

0.743	  

64	   Uruguay	   0.688	   Bahrain	   0.689	   Bahrain	   0.688	   Turkmenistan	   0.743	  

65	   Bahrain	   0.687	   Panama	   0.685	   Uruguay	   0.687	   Panama	   0.741	  

66	   Panama	   0.683	   Uruguay	   0.685	   Panama	   0.684	   Portugal	   0.741	  

67	   Brunei	  Darussalam	   0.683	   Uzbekistan	   0.684	   Brunei	  Darussalam	   0.682	   Liechtenstein	   0.736	  

68	   Bolivia	  
(Plurinational	  State	  
of)	  

0.680	   Bolivia	  (Plurinational	  
State	  of)	  

0.681	   Bolivia	  (Plurinational	  
State	  of)	  

0.680	   Andorra	   0.734	  

69	   Uzbekistan	   0.678	   Brunei	  Darussalam	   0.680	   Uzbekistan	   0.680	   Malaysia	   0.731	  

70	   Malaysia	   0.676	   Malaysia	   0.679	   Malaysia	   0.677	   Albania	   0.726	  

71	   Moldova	  (Republic	  
of)	  

0.669	   Moldova	  (Republic	  of)	   0.674	   Moldova	  (Republic	  of)	   0.670	   Antigua	  and	  Barbuda	   0.726	  

72	   Sri	  Lanka	   0.669	   Tajikistan	   0.673	   Sri	  Lanka	   0.670	   Mongolia	   0.726	  

73	   Tajikistan	   0.668	   Sri	  Lanka	   0.671	   Tajikistan	   0.669	   Libya	   0.723	  

74	   Kyrgyzstan	   0.667	   Kyrgyzstan	   0.670	   Kyrgyzstan	   0.668	   Sri	  Lanka	   0.723	  

75	   Antigua	  and	  
Barbuda	  

0.663	   Antigua	  and	  Barbuda	   0.663	   Antigua	  and	  Barbuda	   0.663	   Kyrgyzstan	   0.721	  

76	   Portugal	   0.662	   Portugal	   0.656	   Portugal	   0.660	   Mexico	   0.721	  

77	   Mongolia	   0.655	   Mongolia	   0.653	   Mongolia	   0.655	   Uzbekistan	   0.716	  

78	   Mexico	   0.653	   Peru	   0.652	   Mexico	   0.652	   Moldova	  (Republic	  of)	   0.714	  

79	   Peru	   0.652	   Trinidad	  and	  Tobago	   0.652	   Peru	   0.652	   Costa	  Rica	   0.713	  

80	   Saint	  Vincent	  and	   0.649	   Mexico	   0.652	   Trinidad	  and	  Tobago	   0.650	   Peru	   0.713	  
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the	  Grenadines	  

81	   Trinidad	  and	  
Tobago	  

0.648	   Saint	  Vincent	  and	  the	  
Grenadines	  

0.649	   Saint	  Vincent	  and	  the	  
Grenadines	  

0.649	   Saint	  Vincent	  and	  the	  
Grenadines	  

0.713	  

82	   Costa	  Rica	   0.648	   Costa	  Rica	   0.647	   Costa	  Rica	   0.648	   Tajikistan	   0.71	  

83	   Libya	   0.648	   South	  Africa	   0.641	   Libya	   0.646	   Iran	  (Islamic	  Republic	  
of)	  

0.707	  

84	   South	  Africa	   0.641	   Libya	   0.641	   South	  Africa	   0.641	   Bosnia	  and	  
Herzegovina	  

0.705	  

85	   Bosnia	  and	  
Herzegovina	  

0.638	   United	  Arab	  Emirates	   0.640	   United	  Arab	  Emirates	   0.638	   South	  Africa	   0.705	  

86	   Jordan	   0.637	   Jordan	   0.638	   Jordan	   0.638	   Saudi	  Arabia	   0.703	  

87	   United	  Arab	  
Emirates	  

0.637	   Bosnia	  and	  
Herzegovina	  

0.637	   Bosnia	  and	  
Herzegovina	  

0.637	   Lebanon	   0.699	  

88	   Iran	  (Islamic	  
Republic	  of)	  

0.635	   Botswana	   0.636	   Botswana	   0.634	   Trinidad	  and	  Tobago	   0.698	  

89	   The	  former	  
Yugoslav	  Republic	  
of	  Macedonia	  

0.633	   Philippines	   0.634	   Iran	  (Islamic	  Republic	  
of)	  

0.634	   Jordan	   0.697	  

90	   Botswana	   0.633	   Saint	  Kitts	  and	  Nevis	   0.633	   The	  former	  Yugoslav	  
Republic	  of	  
Macedonia	  

0.633	   The	  former	  Yugoslav	  
Republic	  of	  
Macedonia	  

0.697	  

91	   Saudi	  Arabia	   0.633	   The	  former	  Yugoslav	  
Republic	  of	  
Macedonia	  

0.632	   Saint	  Kitts	  and	  Nevis	   0.632	   Venezuela	  (Bolivarian	  
Republic	  of)	  

0.697	  

92	   Saint	  Kitts	  and	  
Nevis	  

0.632	   Bahamas	   0.632	   Philippines	   0.632	   Palestine,	  State	  of	   0.694	  

93	   Philippines	   0.631	   Iran	  (Islamic	  Republic	  
of)	  

0.632	   Saudi	  Arabia	   0.632	   Saint	  Kitts	  and	  Nevis	   0.693	  

94	   Bahamas	   0.631	   Saudi	  Arabia	   0.630	   Bahamas	   0.631	   Bahamas	   0.687	  

95	   Lebanon	   0.630	   Lebanon	   0.627	   Lebanon	   0.629	   United	  Arab	  Emirates	   0.686	  

96	   Palestine,	  State	  of	   0.626	   Palestine,	  State	  of	   0.625	   Palestine,	  State	  of	   0.626	   Botswana	   0.683	  

97	   Venezuela	  
(Bolivarian	  Republic	  
of)	  

0.626	   Saint	  Lucia	   0.624	   Venezuela	  (Bolivarian	  
Republic	  of)	  

0.625	   Saint	  Lucia	   0.683	  

98	   Saint	  Lucia	   0.624	   Micronesia	  (Federated	  
States	  of)	  

0.624	   Saint	  Lucia	   0.624	   Algeria	   0.679	  

99	   Micronesia	  
(Federated	  States	  
of)	  

0.621	   Venezuela	  (Bolivarian	  
Republic	  of)	  

0.622	   Micronesia	  (Federated	  
States	  of)	  

0.622	   Ecuador	   0.679	  

100	   Ecuador	   0.612	   Ecuador	   0.609	   Ecuador	   0.611	   Philippines	   0.679	  

101	   Algeria	   0.610	   Algeria	   0.608	   Algeria	   0.609	   Brazil	   0.674	  

102	   Belize	   0.606	   Belize	   0.606	   Belize	   0.606	   Micronesia	  (Federated	  
States	  of)	  

0.669	  

103	   Brazil	   0.604	   Brazil	   0.600	   Brazil	   0.603	   Colombia	   0.666	  

104	   Dominica	   0.597	   Dominica	   0.596	   Dominica	   0.597	   Belize	   0.665	  

105	   Colombia	   0.597	   Colombia	   0.593	   Colombia	   0.596	   Gabon	   0.659	  

106	   Gabon	   0.594	   Gabon	   0.592	   Gabon	   0.593	   Mauritius	   0.659	  

107	   Mauritius	   0.592	   Guyana	   0.590	   Mauritius	   0.591	   Dominica	   0.657	  

108	   Kiribati	   0.587	   Mauritius	   0.589	   Kiribati	   0.588	   Kiribati	   0.646	  

109	   Guyana	   0.585	   Kiribati	   0.588	   Guyana	   0.587	   Tunisia	   0.646	  

110	   Paraguay	   0.585	   Paraguay	   0.585	   Paraguay	   0.585	   Paraguay	   0.643	  

111	   Tunisia	   0.578	   El	  Salvador	   0.574	   Tunisia	   0.576	   El	  Salvador	   0.634	  

112	   El	  Salvador	   0.574	   Tunisia	   0.572	   El	  Salvador	   0.574	   Suriname	   0.631	  

113	   Qatar	   0.569	   China	   0.568	   Qatar	   0.569	   Qatar	   0.629	  

114	   Suriname	   0.568	   Qatar	   0.568	   China	   0.568	   China	   0.627	  
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115	   China	   0.568	   Suriname	   0.567	   Suriname	   0.568	   Dominican	  Republic	   0.625	  

116	   Dominican	  Republic	   0.566	   Dominican	  Republic	   0.565	   Dominican	  Republic	   0.566	   Guyana	   0.625	  

117	   Kuwait	   0.555	   Kuwait	   0.548	   Kuwait	   0.552	   Kuwait	   0.62	  

118	   Turkey	   0.547	   Turkey	   0.543	   Turkey	   0.546	   Turkey	   0.608	  

119	   Ghana	   0.540	   Ghana	   0.539	   Ghana	   0.539	   Thailand	   0.599	  

120	   Thailand	   0.539	   Thailand	   0.537	   Thailand	   0.539	   Ghana	   0.596	  

121	   Kenya	   0.534	   Kenya	   0.534	   Kenya	   0.534	   Egypt	   0.587	  

122	   Swaziland	   0.530	   Swaziland	   0.531	   Swaziland	   0.531	   Kenya	   0.584	  

123	   Egypt	   0.527	   Zimbabwe	   0.525	   Egypt	   0.526	   Swaziland	   0.583	  

124	   Zimbabwe	   0.523	   Egypt	   0.523	   Zimbabwe	   0.524	   Indonesia	   0.577	  

125	   Honduras	   0.517	   Honduras	   0.515	   Honduras	   0.517	   Oman	   0.576	  

126	   Indonesia	   0.515	   Vanuatu	   0.510	   Indonesia	   0.514	   Honduras	   0.575	  

127	   Oman	   0.514	   Indonesia	   0.510	   Oman	   0.512	   Zimbabwe	   0.571	  

128	   Vanuatu	   0.510	   Oman	   0.506	   Vanuatu	   0.510	   Maldives	   0.569	  

129	   Maldives	   0.507	   Maldives	   0.502	   Maldives	   0.506	   Vanuatu	   0.56	  

130	   Namibia	   0.502	   Namibia	   0.499	   Namibia	   0.501	   Namibia	   0.557	  

131	   Syrian	  Arab	  
Republic	  

0.487	   Syrian	  Arab	  Republic	   0.483	   Syrian	  Arab	  Republic	   0.486	   Syrian	  Arab	  Republic	   0.544	  

132	   Viet	  Nam	   0.482	   Cameroon	   0.478	   Viet	  Nam	   0.481	   Viet	  Nam	   0.539	  

133	   Cameroon	   0.480	   Viet	  Nam	   0.477	   Cameroon	   0.480	   Cameroon	   0.534	  

134	   Nicaragua	   0.474	   Zambia	   0.472	   Nicaragua	   0.473	   Nicaragua	   0.527	  

135	   Zambia	   0.469	   Nicaragua	   0.471	   Zambia	   0.470	   Cambodia	   0.52	  

136	   Cambodia	   0.468	   Cambodia	   0.466	   Cambodia	   0.467	   Congo	   0.515	  

137	   Congo	   0.465	   Congo	   0.463	   Congo	   0.464	   Zambia	   0.503	  

138	   Lesotho	   0.455	   Lesotho	   0.454	   Lesotho	   0.455	   Lesotho	   0.501	  

139	   Iraq	   0.449	   Iraq	   0.447	   Iraq	   0.449	   Iraq	   0.498	  

140	   Togo	   0.448	   Togo	   0.444	   Togo	   0.446	   Togo	   0.498	  

141	   Madagascar	   0.439	   Madagascar	   0.436	   Madagascar	   0.438	   Madagascar	   0.49	  

142	   Uganda	   0.430	   Uganda	   0.425	   Uganda	   0.429	   Uganda	   0.482	  

143	   Timor-‐Leste	   0.429	   Timor-‐Leste	   0.422	   Timor-‐Leste	   0.427	   Timor-‐Leste	   0.48	  

144	   Sao	  Tome	  and	  
Principe	  

0.424	   Sao	  Tome	  and	  
Principe	  

0.419	   Sao	  Tome	  and	  Principe	   0.423	   Sao	  Tome	  and	  
Principe	  

0.474	  

145	   Angola	   0.413	   Nigeria	   0.410	   Angola	   0.411	   Angola	   0.463	  

146	   Nigeria	   0.411	   Angola	   0.408	   Nigeria	   0.411	   India	   0.459	  

147	   India	   0.409	   Tanzania	  (United	  
Republic	  of)	  

0.407	   Tanzania	  (United	  
Republic	  of)	  

0.408	   Nigeria	   0.457	  

148	   Tanzania	  (United	  
Republic	  of)	  

0.409	   India	   0.403	   India	   0.407	   Tanzania	  (United	  
Republic	  of)	  

0.454	  

149	   Cape	  Verde	   0.408	   Lao	  People's	  
Democratic	  Republic	  

0.402	   Lao	  People's	  
Democratic	  Republic	  

0.405	   Lao	  People's	  
Democratic	  Republic	  

0.453	  

150	   Lao	  People's	  
Democratic	  
Republic	  

0.406	   Equatorial	  Guinea	   0.399	   Cape	  Verde	   0.405	   Morocco	   0.448	  

151	   Morocco	   0.403	   Morocco	   0.398	   Morocco	   0.402	   Cape	  Verde	   0.445	  

152	   Equatorial	  Guinea	   0.399	   Cape	  Verde	   0.397	   Equatorial	  Guinea	   0.399	   Malawi	   0.443	  

153	   Guatemala	   0.396	   Guatemala	   0.389	   Guatemala	   0.394	   Guatemala	   0.439	  

154	   Malawi	   0.394	   Malawi	   0.388	   Malawi	   0.392	   Equatorial	  Guinea	   0.433	  
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155	   Solomon	  Islands	   0.386	   Solomon	  Islands	   0.382	   Solomon	  Islands	   0.385	   Solomon	  Islands	   0.431	  

156	   Liberia	   0.383	   Liberia	   0.376	   Liberia	   0.381	   Liberia	   0.429	  

157	   Bangladesh	   0.376	   Bangladesh	   0.375	   Bangladesh	   0.375	   Bangladesh	   0.415	  

158	   Haiti	   0.370	   Haiti	   0.370	   Haiti	   0.370	   Haiti	   0.407	  

159	   Pakistan	   0.364	   Pakistan	   0.365	   Pakistan	   0.365	   Rwanda	   0.403	  

160	   Senegal	   0.364	   Senegal	   0.362	   Senegal	   0.364	   Myanmar	   0.402	  

161	   Rwanda	   0.364	   Myanmar	   0.356	   Rwanda	   0.361	   Senegal	   0.402	  

162	   Myanmar	   0.361	   Rwanda	   0.355	   Myanmar	   0.359	   Pakistan	   0.397	  

163	   Bhutan	   0.348	   Bhutan	   0.335	   Bhutan	   0.344	   Burundi	   0.368	  

164	   Burundi	   0.344	   Burundi	   0.334	   Burundi	   0.341	   Benin	   0.367	  

165	   Benin	   0.329	   Benin	   0.323	   Benin	   0.327	   Mauritania	   0.366	  

166	   Comoros	   0.327	   Mauritania	   0.323	   Mauritania	   0.325	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.362	  

167	   Mauritania	   0.326	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.321	   Comoros	   0.325	   Comoros	   0.359	  

168	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.325	   Comoros	   0.319	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.324	   Nepal	   0.358	  

169	   Nepal	   0.320	   Côte	  d'Ivoire	   0.317	   Nepal	   0.318	   Bhutan	   0.356	  

170	   Côte	  d'Ivoire	   0.317	   Nepal	   0.314	   Côte	  d'Ivoire	   0.317	   Côte	  d'Ivoire	   0.347	  

171	   Afghanistan	   0.299	   Afghanistan	   0.294	   Afghanistan	   0.298	   Afghanistan	   0.337	  

172	   Gambia	   0.298	   Gambia	   0.291	   Gambia	   0.296	   Gambia	   0.328	  

173	   Sierra	  Leone	   0.292	   Papua	  New	  Guinea	   0.290	   Sierra	  Leone	   0.291	   Central	  African	  
Republic	  

0.326	  

174	   Central	  African	  
Republic	  

0.292	   Central	  African	  
Republic	  

0.290	   Central	  African	  
Republic	  

0.291	   Sierra	  Leone	   0.326	  

175	   Guinea-‐Bissau	   0.291	   Sierra	  Leone	   0.289	   Papua	  New	  Guinea	   0.290	   Papua	  New	  Guinea	   0.318	  

176	   Papua	  New	  Guinea	   0.290	   Djibouti	   0.284	   Guinea-‐Bissau	   0.288	   Djibouti	   0.313	  

177	   Yemen	   0.284	   Guinea-‐Bissau	   0.282	   Djibouti	   0.283	   Yemen	   0.311	  

178	   Djibouti	   0.283	   Yemen	   0.277	   Yemen	   0.282	   Guinea-‐Bissau	   0.309	  

179	   Ethiopia	   0.271	   Ethiopia	   0.263	   Ethiopia	   0.268	   Ethiopia	   0.289	  

180	   Guinea	   0.246	   Eritrea	   0.245	   Eritrea	   0.244	   Eritrea	   0.265	  

181	   Eritrea	   0.244	   Guinea	   0.236	   Guinea	   0.243	   Mali	   0.257	  

182	   Mali	   0.238	   Mali	   0.231	   Mali	   0.236	   Sudan	   0.25	  

183	   Mozambique	   0.236	   Sudan	   0.229	   Mozambique	   0.232	   Guinea	   0.249	  

184	   Sudan	   0.228	   Mozambique	   0.225	   Sudan	   0.228	   Chad	   0.223	  

185	   Chad	   0.214	   Chad	   0.206	   Chad	   0.211	   Mozambique	   0.222	  

186	   Burkina	  Faso	   0.195	   Burkina	  Faso	   0.187	   Burkina	  Faso	   0.192	   Burkina	  Faso	   0.196	  

187	   Niger	   0.160	   Niger	   0.156	   Niger	   0.158	   Niger	   0.177	  
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Appendix	  B:	  Human	  Development	  Index	  
	  
	   Analytic	  Hierarchy	  Process	   Guiasu	  	   Yen	   UNDP	  Listing	  

1	   Liechtenstein	   0.970	   Liechtenstein	   0.764	   Liechtenstein	   0.974	   Norway	   0.955	  

2	   Qatar	   0.962	   Qatar	   0.757	   Qatar	   0.968	   Australia	   0.938	  

3	   Hong	  Kong,	  China	  
(SAR)	  

0.949	   Hong	  Kong,	  China	  
(SAR)	  

0.751	   Singapore	   0.942	   United	  States	   0.937	  

4	   Singapore	   0.945	   Singapore	   0.747	   Hong	  Kong,	  China	  
(SAR)	  

0.941	   Netherlands	   0.921	  

5	   Norway	   0.939	   Norway	   0.742	   Norway	   0.935	   Germany	   0.92	  

6	   Switzerland	   0.935	   Switzerland	   0.740	   Switzerland	   0.927	   New	  Zealand	   0.919	  

7	   Luxembourg	   0.930	   Japan	   0.736	   Luxembourg	   0.927	   Ireland	   0.916	  

8	   Japan	   0.928	   Luxembourg	   0.734	   Japan	   0.916	   Sweden	   0.916	  

9	   Sweden	   0.920	   Sweden	   0.728	   Sweden	   0.912	   Switzerland	   0.913	  

10	   Australia	   0.919	   Australia	   0.728	   Australia	   0.910	   Japan	   0.912	  

11	   Netherlands	   0.917	   Netherlands	   0.725	   Netherlands	   0.910	   Canada	   0.911	  

12	   Austria	   0.916	   Austria	   0.725	   Brunei	  Darussalam	   0.909	   Korea	  (Republic	  of)	   0.909	  

13	   Canada	   0.914	   Canada	   0.724	   United	  States	   0.909	   Hong	  Kong,	  China	  
(SAR)	  

0.906	  

14	   United	  States	   0.911	   Andorra	   0.721	   Austria	   0.909	   Iceland	   0.906	  

15	   Andorra	   0.911	   Germany	   0.721	   Canada	   0.907	   Denmark	   0.901	  

16	   Germany	   0.911	   United	  States	   0.720	   Germany	   0.903	   Israel	   0.9	  

17	   Brunei	  Darussalam	   0.910	   France	   0.719	   Andorra	   0.903	   Belgium	   0.897	  

18	   France	   0.907	   Iceland	   0.719	   Kuwait	   0.899	   Austria	   0.895	  

19	   Iceland	   0.907	   Brunei	  Darussalam	   0.719	   France	   0.897	   Singapore	   0.895	  

20	   Belgium	   0.902	   United	  Kingdom	   0.714	   Iceland	   0.896	   France	   0.893	  

21	   United	  Kingdom	   0.902	   Belgium	   0.714	   Belgium	   0.895	   Finland	   0.892	  

22	   Finland	   0.901	   Finland	   0.713	   United	  Kingdom	   0.894	   Slovenia	   0.892	  

23	   Italy	   0.899	   Italy	   0.713	   United	  Arab	  Emirates	   0.894	   Spain	   0.885	  

24	   Israel	   0.898	   Israel	   0.712	   Finland	   0.893	   Liechtenstein	   0.883	  

25	   Ireland	   0.896	   Spain	   0.710	   Denmark	   0.888	   Italy	   0.881	  

26	   Spain	   0.896	   Ireland	   0.710	   Italy	   0.886	   Luxembourg	   0.875	  

27	   Korea	  (Republic	  of)	   0.895	   Korea	  (Republic	  of)	   0.709	   Ireland	   0.886	   United	  Kingdom	   0.875	  

28	   Kuwait	   0.894	   Denmark	   0.707	   Israel	   0.886	   Czech	  Republic	   0.873	  

29	   United	  Arab	  
Emirates	  

0.894	   United	  Arab	  Emirates	   0.705	   Korea	  (Republic	  of)	   0.885	   Greece	   0.86	  

30	   Denmark	   0.894	   Kuwait	   0.704	   Spain	   0.884	   Brunei	  Darussalam	   0.855	  

31	   New	  Zealand	   0.884	   New	  Zealand	   0.701	   New	  Zealand	   0.872	   Cyprus	   0.848	  

32	   Cyprus	   0.875	   Cyprus	   0.694	   Cyprus	   0.864	   Malta	   0.847	  

33	   Slovenia	   0.873	   Slovenia	   0.692	   Slovenia	   0.862	   Andorra	   0.846	  

34	   Malta	   0.867	   Malta	   0.688	   Malta	   0.854	   Estonia	   0.846	  

35	   Greece	   0.866	   Greece	   0.687	   Greece	   0.853	   Slovakia	   0.84	  

36	   Portugal	   0.861	   Portugal	   0.683	   Bahamas	   0.851	   Qatar	   0.834	  

37	   Bahamas	   0.855	   Czech	  Republic	   0.677	   Portugal	   0.848	   Hungary	   0.831	  

38	   Czech	  Republic	   0.854	   Bahamas	   0.676	   Czech	  Republic	   0.845	   Barbados	   0.825	  

39	   Chile	   0.836	   Chile	   0.665	   Saudi	  Arabia	   0.822	   Poland	   0.821	  
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40	   Barbados	   0.829	   Barbados	   0.658	   Oman	   0.822	   Chile	   0.819	  

41	   Slovakia	   0.828	   Slovakia	   0.656	   Chile	   0.821	   Lithuania	   0.818	  

42	   Saudi	  Arabia	   0.827	   Poland	   0.655	   Slovakia	   0.821	   United	  Arab	  Emirates	   0.818	  

43	   Poland	   0.826	   Saudi	  Arabia	   0.654	   Seychelles	   0.820	   Portugal	   0.816	  

44	   Oman	   0.824	   Bahrain	   0.651	   Barbados	   0.818	   Latvia	   0.814	  

45	   Seychelles	   0.824	   Seychelles	   0.651	   Poland	   0.816	   Argentina	   0.811	  

46	   Bahrain	   0.822	   Oman	   0.651	   Bahrain	   0.815	   Seychelles	   0.806	  

47	   Croatia	   0.819	   Croatia	   0.650	   Croatia	   0.807	   Croatia	   0.805	  

48	   Estonia	   0.814	   Costa	  Rica	   0.648	   Estonia	   0.806	   Bahrain	   0.796	  

49	   Costa	  Rica	   0.813	   Estonia	   0.645	   Argentina	   0.801	   Bahamas	   0.794	  

50	   Argentina	   0.813	   Argentina	   0.645	   Uruguay	   0.797	   Belarus	   0.793	  

51	   Uruguay	   0.811	   Uruguay	   0.644	   Hungary	   0.796	   Uruguay	   0.792	  

52	   Mexico	   0.809	   Mexico	   0.642	   Trinidad	  and	  Tobago	   0.795	   Montenegro	   0.791	  

53	   Hungary	   0.805	   Panama	   0.639	   Mexico	   0.794	   Palau	   0.791	  

54	   Panama	   0.805	   Hungary	   0.638	   Costa	  Rica	   0.793	   Kuwait	   0.79	  

55	   Dominica	   0.800	   Dominica	   0.636	   Panama	   0.792	   Russian	  Federation	   0.788	  

56	   Libya	   0.796	   Libya	   0.632	   Lithuania	   0.787	   Romania	   0.786	  

57	   Trinidad	  and	  
Tobago	  

0.795	   Malaysia	   0.628	   Libya	   0.785	   Bulgaria	   0.782	  

58	   Lithuania	   0.793	   Lithuania	   0.627	   Dominica	   0.783	   Saudi	  Arabia	   0.782	  

59	   Malaysia	   0.792	   Trinidad	  and	  Tobago	   0.627	   Latvia	   0.782	   Cuba	   0.78	  

60	   Latvia	   0.791	   Latvia	   0.627	   Malaysia	   0.781	   Panama	   0.78	  

61	   Turkey	   0.790	   Turkey	   0.626	   Turkey	   0.779	   Mexico	   0.775	  

62	   Mauritius	   0.782	   Mauritius	   0.620	   Mauritius	   0.772	   Costa	  Rica	   0.773	  

63	   Venezuela	  
(Bolivarian	  Republic	  
of)	  

0.780	   Venezuela	  (Bolivarian	  
Republic	  of)	  

0.619	   Antigua	  and	  Barbuda	   0.771	   Grenada	   0.77	  

64	   Antigua	  and	  
Barbuda	  

0.779	   Antigua	  and	  Barbuda	   0.618	   Venezuela	  (Bolivarian	  
Republic	  of)	  

0.767	   Libya	   0.769	  

65	   Saint	  Kitts	  and	  
Nevis	  

0.776	   Grenada	   0.617	   Saint	  Kitts	  and	  Nevis	   0.765	   Malaysia	   0.769	  

66	   Grenada	   0.775	   Montenegro	   0.616	   Lebanon	   0.761	   Serbia	   0.769	  

67	   Montenegro	   0.775	   Saint	  Kitts	  and	  Nevis	   0.615	   Romania	   0.761	   Antigua	  and	  Barbuda	   0.76	  

68	   Romania	   0.774	   Albania	   0.614	   Montenegro	   0.760	   Trinidad	  and	  Tobago	   0.76	  

69	   Bulgaria	   0.772	   Romania	   0.614	   Bulgaria	   0.760	   Kazakhstan	   0.754	  

70	   Lebanon	   0.771	   Bulgaria	   0.612	   Grenada	   0.758	   Albania	   0.749	  

71	   Albania	   0.771	   Maldives	   0.612	   Belarus	   0.754	   Venezuela	  (Bolivarian	  
Republic	  of)	  

0.748	  

72	   The	  former	  
Yugoslav	  Republic	  
of	  Macedonia	  

0.768	   Lebanon	   0.612	   The	  former	  Yugoslav	  
Republic	  of	  
Macedonia	  

0.752	   Dominica	   0.745	  

73	   Maldives	   0.768	   The	  former	  Yugoslav	  
Republic	  of	  
Macedonia	  

0.611	   Iran	  (Islamic	  Republic	  
of)	  

0.752	   Georgia	   0.745	  

74	   Serbia	   0.766	   Cuba	   0.610	   Serbia	   0.751	   Lebanon	   0.745	  

75	   Brazil	   0.765	   Serbia	   0.609	   Brazil	   0.751	   Saint	  Kitts	  and	  Nevis	   0.745	  

76	   Iran	  (Islamic	  
Republic	  of)	  

0.764	   Brazil	   0.607	   Russian	  Federation	   0.751	   Iran	  (Islamic	  Republic	  
of)	  

0.742	  

77	   Cuba	   0.762	   Iran	  (Islamic	  Republic	  
of)	  

0.606	   Palau	   0.750	   Peru	   0.741	  
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78	   Peru	   0.761	   Peru	   0.605	   Albania	   0.750	   The	  former	  Yugoslav	  
Republic	  of	  
Macedonia	  

0.74	  

79	   Palau	   0.760	   Bosnia	  and	  
Herzegovina	  

0.605	   Maldives	   0.746	   Ukraine	   0.74	  

80	   Belarus	   0.760	   Ecuador	   0.604	   Peru	   0.746	   Mauritius	   0.737	  

81	   Bosnia	  and	  
Herzegovina	  

0.759	   Palau	   0.603	   Bosnia	  and	  
Herzegovina	  

0.740	   Bosnia	  and	  
Herzegovina	  

0.735	  

82	   Ecuador	   0.757	   Belarus	   0.602	   Colombia	   0.738	   Azerbaijan	   0.734	  

83	   Tunisia	   0.755	   Tunisia	   0.601	   Ecuador	   0.738	   Saint	  Vincent	  and	  the	  
Grenadines	  

0.733	  

84	   Saint	  Lucia	   0.754	   Saint	  Lucia	   0.601	   Tunisia	   0.738	   Oman	   0.731	  

85	   Russian	  Federation	   0.754	   Colombia	   0.599	   Saint	  Lucia	   0.737	   Brazil	   0.73	  

86	   Colombia	   0.753	   Dominican	  Republic	   0.597	   Saint	  Vincent	  and	  the	  
Grenadines	  

0.735	   Jamaica	   0.73	  

87	   Dominican	  Republic	   0.750	   Russian	  Federation	   0.596	   Dominican	  Republic	   0.735	   Armenia	   0.729	  

88	   Thailand	   0.748	   Thailand	   0.595	   Cuba	   0.735	   Saint	  Lucia	   0.725	  

89	   Saint	  Vincent	  and	  
the	  Grenadines	  

0.748	   Saint	  Vincent	  and	  the	  
Grenadines	  

0.594	   Thailand	   0.731	   Ecuador	   0.724	  

90	   China	   0.745	   China	   0.593	   China	   0.729	   Turkey	   0.722	  

91	   Algeria	   0.738	   Belize	   0.588	   Algeria	   0.721	   Colombia	   0.719	  

92	   Belize	   0.736	   Algeria	   0.587	   Azerbaijan	   0.713	   Sri	  Lanka	   0.715	  

93	   Jamaica	   0.730	   Jamaica	   0.581	   Jamaica	   0.712	   Algeria	   0.713	  

94	   Azerbaijan	   0.725	   Syrian	  Arab	  Republic	   0.579	   Belize	   0.712	   Tunisia	   0.712	  

95	   Sri	  Lanka	   0.724	   Sri	  Lanka	   0.579	   Kazakhstan	   0.711	   Tonga	   0.71	  

96	   Armenia	   0.724	   Armenia	   0.578	   Suriname	   0.703	   Belize	   0.702	  

97	   Syrian	  Arab	  
Republic	  

0.724	   Azerbaijan	   0.576	   Armenia	   0.703	   Dominican	  Republic	   0.702	  

98	   Suriname	   0.717	   Egypt	   0.570	   Sri	  Lanka	   0.701	   Fiji	   0.702	  

99	   Kazakhstan	   0.716	   Suriname	   0.570	   Gabon	   0.699	   Samoa	   0.702	  

100	   Egypt	   0.715	   Georgia	   0.569	   Syrian	  Arab	  Republic	   0.698	   Jordan	   0.7	  

101	   El	  Salvador	   0.713	   Jordan	   0.569	   El	  Salvador	   0.695	   China	   0.699	  

102	   Jordan	   0.713	   El	  Salvador	   0.568	   Egypt	   0.694	   Turkmenistan	   0.698	  

103	   Georgia	   0.713	   Kazakhstan	   0.567	   Jordan	   0.692	   Thailand	   0.69	  

104	   Gabon	   0.697	   Paraguay	   0.555	   Georgia	   0.691	   Maldives	   0.688	  

105	   Paraguay	   0.695	   Cape	  Verde	   0.553	   Ukraine	   0.679	   Suriname	   0.684	  

106	   Ukraine	   0.692	   Morocco	   0.552	   Paraguay	   0.673	   Gabon	   0.683	  

107	   Morocco	   0.691	   Viet	  Nam	   0.550	   Turkmenistan	   0.672	   El	  Salvador	   0.68	  

108	   Cape	  Verde	   0.691	   Ukraine	   0.550	   Equatorial	  Guinea	   0.670	   Bolivia	  (Plurinational	  
State	  of)	  

0.675	  

109	   Tonga	   0.687	   Tonga	   0.549	   Morocco	   0.669	   Mongolia	   0.675	  

110	   Viet	  Nam	   0.685	   Gabon	   0.549	   Tonga	   0.665	   Palestine,	  State	  of	   0.67	  

111	   Samoa	   0.685	   Samoa	   0.548	   Cape	  Verde	   0.664	   Paraguay	   0.669	  

112	   Guatemala	   0.681	   Honduras	   0.545	   Samoa	   0.662	   Egypt	   0.662	  

113	   Honduras	   0.680	   Guatemala	   0.544	   Guatemala	   0.660	   Moldova	  (Republic	  of)	   0.66	  

114	   Turkmenistan	   0.677	   Palestine,	  State	  of	   0.541	   Viet	  Nam	   0.655	   Philippines	   0.654	  

115	   Palestine,	  State	  of	   0.676	   Vanuatu	   0.539	   Honduras	   0.654	   Uzbekistan	   0.654	  

116	   Vanuatu	   0.675	   Turkmenistan	   0.536	   Bhutan	   0.653	   Syrian	  Arab	  Republic	   0.648	  

117	   Bhutan	   0.667	   Nicaragua	   0.534	   Vanuatu	   0.653	   Micronesia	  (Federated	   0.645	  

Paper 7 Quest: A Journal of Undergraduate Research Page 172



	  
	  

States	  of)	  

118	   Indonesia	   0.666	   Indonesia	   0.532	   Palestine,	  State	  of	   0.650	   Guyana	   0.636	  

119	   Nicaragua	   0.665	   Bhutan	   0.530	   Indonesia	   0.647	   Botswana	   0.634	  

120	   Fiji	   0.662	   Fiji	   0.528	   Fiji	   0.644	   Honduras	   0.632	  

121	   Mongolia	   0.660	   Mongolia	   0.526	   Mongolia	   0.642	   Indonesia	   0.629	  

122	   Guyana	   0.655	   Guyana	   0.523	   Botswana	   0.638	   Kiribati	   0.629	  

123	   Iraq	   0.653	   Iraq	   0.522	   Bolivia	  (Plurinational	  
State	  of)	  

0.635	   South	  Africa	   0.629	  

124	   Philippines	   0.653	   Philippines	   0.521	   Nicaragua	   0.634	   Vanuatu	   0.626	  

125	   Bolivia	  
(Plurinational	  State	  
of)	  

0.649	   Moldova	  (Republic	  of)	   0.518	   Philippines	   0.634	   Kyrgyzstan	   0.622	  

126	   Moldova	  (Republic	  
of)	  

0.649	   Bolivia	  (Plurinational	  
State	  of)	  

0.517	   Guyana	   0.633	   Tajikistan	   0.622	  

127	   Equatorial	  Guinea	   0.646	   Micronesia	  (Federated	  
States	  of)	  

0.516	   Iraq	   0.633	   Viet	  Nam	   0.617	  

128	   Micronesia	  
(Federated	  States	  
of)	  

0.645	   Uzbekistan	   0.510	   Namibia	   0.632	   Namibia	   0.608	  

129	   Namibia	   0.638	   Kiribati	   0.506	   Moldova	  (Republic	  of)	   0.627	   Nicaragua	   0.599	  

130	   Uzbekistan	   0.638	   Namibia	   0.505	   Timor-‐Leste	   0.626	   Morocco	   0.591	  

131	   Kiribati	   0.633	   Equatorial	  Guinea	   0.502	   Micronesia	  (Federated	  
States	  of)	  

0.624	   Iraq	   0.59	  

132	   Timor-‐Leste	   0.633	   Timor-‐Leste	   0.502	   Uzbekistan	   0.617	   Cape	  Verde	   0.586	  

133	   Botswana	   0.622	   India	   0.492	   South	  Africa	   0.613	   Guatemala	   0.581	  

134	   India	   0.617	   Lao	  People's	  
Democratic	  Republic	  

0.489	   Kiribati	   0.612	   Timor-‐Leste	   0.576	  

135	   Lao	  People's	  
Democratic	  
Republic	  

0.611	   Solomon	  Islands	   0.486	   India	   0.601	   Ghana	   0.558	  

136	   Solomon	  Islands	   0.606	   Botswana	   0.485	   Lao	  People's	  
Democratic	  Republic	  

0.588	   Equatorial	  Guinea	   0.554	  

137	   Tajikistan	   0.601	   Tajikistan	   0.482	   Solomon	  Islands	   0.581	   India	   0.554	  

138	   South	  Africa	   0.601	   Bangladesh	   0.482	   Pakistan	   0.579	   Cambodia	   0.543	  

139	   Bangladesh	   0.599	   Kyrgyzstan	   0.480	   Tajikistan	   0.576	   Lao	  People's	  
Democratic	  Republic	  

0.543	  

140	   Kyrgyzstan	   0.599	   Pakistan	   0.479	   Kyrgyzstan	   0.573	   Bhutan	   0.538	  

141	   Pakistan	   0.599	   South	  Africa	   0.470	   Bangladesh	   0.571	   Swaziland	   0.536	  

142	   Yemen	   0.574	   Yemen	   0.461	   Papua	  New	  Guinea	   0.556	   Congo	   0.534	  

143	   Papua	  New	  Guinea	   0.573	   Myanmar	   0.459	   Yemen	   0.551	   Solomon	  Islands	   0.53	  

144	   Myanmar	   0.573	   Papua	  New	  Guinea	   0.458	   Myanmar	   0.549	   Sao	  Tome	  and	  
Principe	  

0.525	  

145	   Sao	  Tome	  and	  
Principe	  

0.568	   Nepal	   0.456	   Cambodia	   0.548	   Kenya	   0.519	  

146	   Cambodia	   0.567	   Sao	  Tome	  and	  
Principe	  

0.456	   Sao	  Tome	  and	  Principe	   0.546	   Bangladesh	   0.515	  

147	   Nepal	   0.564	   Cambodia	   0.453	   Angola	   0.541	   Pakistan	   0.515	  

148	   Ghana	   0.558	   Ghana	   0.448	   Congo	   0.539	   Angola	   0.508	  

149	   Congo	   0.547	   Sudan	   0.435	   Ghana	   0.535	   Myanmar	   0.498	  

150	   Sudan	   0.544	   Congo	   0.434	   Nepal	   0.531	   Cameroon	   0.495	  

151	   Angola	   0.535	   Mauritania	   0.425	   Swaziland	   0.529	   Madagascar	   0.483	  

152	   Djibouti	   0.534	   Djibouti	   0.425	   Sudan	   0.525	   Tanzania	  (United	  
Republic	  of)	  

0.476	  
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153	   Mauritania	   0.534	   Madagascar	   0.424	   Djibouti	   0.523	   Nigeria	   0.471	  

154	   Madagascar	   0.524	   Angola	   0.420	   Mauritania	   0.521	   Senegal	   0.47	  

155	   Swaziland	   0.519	   Senegal	   0.414	   Senegal	   0.501	   Mauritania	   0.467	  

156	   Senegal	   0.518	   Gambia	   0.412	   Gambia	   0.500	   Papua	  New	  Guinea	   0.466	  

157	   Gambia	   0.515	   Haiti	   0.408	   Madagascar	   0.489	   Nepal	   0.463	  

158	   Haiti	   0.507	   Swaziland	   0.406	   Kenya	   0.483	   Lesotho	   0.461	  

159	   Tanzania	  (United	  
Republic	  of)	  

0.500	   Tanzania	  (United	  
Republic	  of)	  

0.400	   Haiti	   0.482	   Togo	   0.459	  

160	   Kenya	   0.498	   Comoros	   0.398	   Tanzania	  (United	  
Republic	  of)	  

0.482	   Yemen	   0.458	  

161	   Comoros	   0.494	   Kenya	   0.398	   Côte	  d'Ivoire	   0.475	   Haiti	   0.456	  

162	   Côte	  d'Ivoire	   0.488	   Côte	  d'Ivoire	   0.389	   Nigeria	   0.475	   Uganda	   0.456	  

163	   Benin	   0.484	   Ethiopia	   0.388	   Cameroon	   0.474	   Zambia	   0.448	  

164	   Ethiopia	   0.483	   Benin	   0.386	   Benin	   0.469	   Djibouti	   0.445	  

165	   Nigeria	   0.480	   Nigeria	   0.380	   Comoros	   0.469	   Gambia	   0.439	  

166	   Cameroon	   0.478	   Cameroon	   0.379	   Ethiopia	   0.460	   Benin	   0.436	  

167	   Burkina	  Faso	   0.465	   Burkina	  Faso	   0.372	   Burkina	  Faso	   0.449	   Rwanda	   0.434	  

168	   Rwanda	   0.461	   Togo	   0.369	   Rwanda	   0.444	   Côte	  d'Ivoire	   0.432	  

169	   Togo	   0.459	   Rwanda	   0.369	   Lesotho	   0.441	   Comoros	   0.429	  

170	   Uganda	   0.453	   Eritrea	   0.367	   Uganda	   0.438	   Malawi	   0.418	  

171	   Eritrea	   0.452	   Uganda	   0.362	   Togo	   0.438	   Sudan	   0.414	  

172	   Lesotho	   0.443	   Guinea	   0.350	   Guinea	   0.420	   Zimbabwe	   0.397	  

173	   Guinea	   0.437	   Lesotho	   0.350	   Eritrea	   0.419	   Ethiopia	   0.396	  

174	   Malawi	   0.424	   Malawi	   0.341	   Zambia	   0.418	   Liberia	   0.388	  

175	   Zambia	   0.424	   Niger	   0.337	   Chad	   0.414	   Afghanistan	   0.374	  

176	   Chad	   0.422	   Zambia	   0.337	   Malawi	   0.404	   Guinea-‐Bissau	   0.364	  

177	   Niger	   0.419	   Chad	   0.335	   Niger	   0.397	   Sierra	  Leone	   0.359	  

178	   Liberia	   0.409	   Liberia	   0.331	   Mali	   0.393	   Burundi	   0.355	  

179	   Mali	   0.408	   Mali	   0.327	   Mozambique	   0.391	   Guinea	   0.355	  

180	   Mozambique	   0.404	   Mozambique	   0.323	   Afghanistan	   0.389	   Central	  African	  
Republic	  

0.352	  

181	   Afghanistan	   0.399	   Afghanistan	   0.318	   Guinea-‐Bissau	   0.389	   Eritrea	   0.351	  

182	   Guinea-‐Bissau	   0.397	   Guinea-‐Bissau	   0.316	   Liberia	   0.380	   Mali	   0.344	  

183	   Sierra	  Leone	   0.382	   Sierra	  Leone	   0.304	   Sierra	  Leone	   0.372	   Burkina	  Faso	   0.343	  

184	   Central	  African	  
Republic	  

0.375	   Central	  African	  
Republic	  

0.300	   Central	  African	  
Republic	  

0.361	   Chad	   0.34	  

185	   Burundi	   0.367	   Burundi	   0.296	   Burundi	   0.348	   Mozambique	   0.327	  

186	   Zimbabwe	   0.363	   Zimbabwe	   0.294	   Zimbabwe	   0.338	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.304	  

187	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.310	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.252	   Congo	  (Democratic	  
Republic	  of	  the)	  

0.288	   Niger	   0.304	  
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