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Abstract 

Extant courses in psychology typically begin with the assumption that a stable system of 
government exists which supports the foundation for the development of society and 
entrepreneurship. This approach excludes the discussion of capital or assumes its existence. The 
purpose of this paper is to acknowledge a new CDR index that is remarkable for explaining real 
gross domestic product (GDP) adjusted for purchasing power parity (G) and use it to introduce new 
suggestions for teaching psychology as it applies to entrepreneurship theory. It is assumed that the 
pertinent psychology course is available as a required or optional course for business 
administration students. The benefit to psychology students is to expand their knowledge about 
growing areas within psychology and to enable them to join the entrepreneurship community even 
if they are not themselves entrepreneurs. The benefit to business students is to join the 
entrepreneurial community as well as to become successful entrepreneurs, as well as help further 
develop those critical thinking skills that are typically advanced in psychology courses. 

1. Introduction 

The field of psychology is largely defined as the study of human thoughts and behavior. It 
naturally follows then that psychology largely involves the investigation of how humans make 
decisions and how their thoughts and behaviors are shaped by their individual and cultural 
circumstances. The study of psychology is important for society through the promotion of certain 
critical thinking skills as well as better understanding of how others operate, which may be related 
to increased empathy (Deal, 2003), inherently providing a social benefit. Such a social benefit is of 
utmost importance globally, particularly in capitalist societies where corporations and business 
entities may have greater ability to exploit opportunities to serve the needs of the populace. 
Therefore, there may be a societal advantage towards strengthening associations between 
psychology coursework and entrepreneurial education. Besides a societal benefit, there may also 
be a theoretical overlap between the study of psychology and entrepreneurship, which 
interestingly has not been thoroughly capitalized on in the past. Understanding how humans make 
decisions and the motives behind human actions would substantially overlap with entrepreneurial 
education, which is focused on understanding demand for goods and services. Lastly, a new and 
growing discipline within psychology is that of Industrial/Organizational psychology, which involves 



The Journal of Management and Engineering Integration Vol. 13, No. 1 | Summer 2020 
 
 

41 
 

understanding factors that affect employee behavior and productivity. Such a subspecialty within 
psychology is an even more obvious opportunity for associations with entrepreneurial learning. 

Entrepreneurship is the process of starting a business, typically a startup company offering an 
innovative product, process or service (see also Schumpeter, 1928). It is borne out of human ideas 
of imagination and creativity. Products of the mind. And, a mind once stretched by an original idea 
never regains its original shape. Entrepreneurship education is largely focused on ushering students 
toward innovative business opportunities, through the creation or modification of existing 
businesses. Historically, entrepreneurship courses have been siloed in schools focused on business 
and management, but there has been a more recent push towards introducing entrepreneurial 
education in other types of curricula, including engineering, economics, and mathematics (Llaugel 
and Ridley, 2018; Luryi et al., 2007, Ngnepieba et al., 2018, Ridley, 2018). The benefits of 
incorporating entrepreneurial education into various types of curricula, including the psychology 
curricula may therefore further support such societal benefits. The advantage of including 
entrepreneurship learning into other types of curricula has been very appealing on a societal level, 
but the process has been slow due to resource and knowledge limitations (Llaugel and Ridley, 
2018). Due to the benefits, however, some governments, such as in the Dominican Republic, have 
supported the introduction of entrepreneurial learning in engineering and through such 
governmental support have overcome many of the limitations involved. 

Recent research demonstrated that the only source of wealth is entrepreneurship systems of 
Capitalism in the presence of Democracy and Rule of Law (CDR). In practice, capital begins as 
human capital ideas of imagination and creativity. Successful entrepreneurship requires the 
uninhibited development of children if they are to become the future entrepreneurs. The result is a 
capital stock of products and services that raise standards of living. Corrupt dictators tend to 
suppress the development of entrepreneurs leading to widespread poverty. Oppressed children, if 
that is their only exposure, will themselves become oppressors and corrupt dictators, and the cycle 
continues. The future of entrepreneurship relies on breaking this cycle through the development of 
an understanding of CDR and communication of same through instructional curricula. Psychology 
curricula often focuses on developing certain critical thinking skills and a sense of ethics in 
students.  

The remainder of the paper is organized as follows. Section 2 reviews traditional psychology 
pedagogy. Section 3 proposes a modern psychology pedagogy. Section 4 contains some conclusions 
and recommendations for future research. A nomenclature is given to help beginning students 
understand various terminologies used in psychology and entrepreneurial economics, particularly 
the elements of the CDR index. 

2. Traditional psychology pedagogy 

Traditional psychology 101 courses are focused on introducing students to the basic theories of 
the four main disciplines within psychology: cognitive, developmental, social and clinical psychology.  
Psychology 101 courses almost universally include a cognitive segment on the brain and nervous 
system. A developmental segment discussing theories of human development from prenatal 
development through infancy, childhood, adolescence and into adulthood. A social segment looking 
at group behaviors. And lastly, a clinical segment that is focused on different types of psychological 
disorders. The four main disciplines within psychology are the most common ways in which research 
in psychology has also been traditionally focused, as the four disciplines help us understand the 
historical tenets of human behavior that have been of interest to researchers and academics.  

Such a traditional format for psychology 101 courses has been a fantastic opportunity for students 
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to learn about the basic topics within psychology and provide them a better understanding of the 
breadth of psychological study. As the world has become more industrialized, however, there has 
been a growing push for greater study into human behavior as related to employee relations and 
productivity, and as such the industrial/organizational discipline within psychology has been gaining 
momentum with several graduate schools offering advanced degrees in the field. As of yet though, 
few psychology 101 courses have industrial/organizational topics in the syllabus.  

3. A Modern Psychology Pedagogy 

Given the foregoing traditional psychology pedagogy that has been focused on the four main 
disciplines within psychology, a more modern approach would be to further develop the curricula to 
include industrial/organizational topics. Industrial/organizational psychology is a growing field with 
significant interest, as can be seen from the growing number of graduate programs offering advanced 
degrees in industrial/organizational psychology. Incorporating more industrial/organizational 
psychology topics into the psychology 101 syllabus would therefore be a welcome addition for many 
students who might otherwise be unaware of the field.  

Additionally, incorporating industrial/organizational psychology topics into the psychology 101 
syllabus would allow for a larger discussion related to business functioning, and therefore allow a 
natural transition to include entrepreneurial learning.  

3.1  The Source of Wealth: Intangible Versus Tangible 

In order to explore the source of wealth we examine the factors that determine annual gross 
domestic product adjusted for purchasing power parity for all the countries of the world for which 
there are data (see Ridley, 2017a, 2017b; Ridley and Khan, 2019, Ridley and Llaugel, 2020). The 
G=f(C,D,R) model for year 2014 data and 79 countries that represent practically all the people in the 
world is reproduced in the appendix from Ridley (2020). The CDR epistemology comprises a 
regression model and corresponding vexillographical chart. A capitalist is a person who deploys his 
personal capital so as to maximize his benefit. Therefore, every rational person is a capitalist. C is the 
degree of capitalism practiced in a country. It includes exogenous human capital of imagination and 
creativity and that which was converted to endogenous capital stock (machines, devices, recordings, 
knowledge, etc) from prior years, less depreciation and obsolescence. Exogenous capital represents 
85% of total capital. See Ridley and Khan (2019) for the first ever calculation of the value of ideas. 
Total capital is measured by total market capitalization. It is the amount of capital available for 
investment. An example of the organization of capital is Wall Street, United States of America (USA). 
It is not entirely clear that we can measure imagination and creativity in individuals. Still, we think 
we know expressions of human imagination and creativity when we see them. And, we expect that 
on the whole, psychology has a bearing on imagination and creativity (Naylor and Simonds, 2015) 
and therefore C. R is the degree of rule of law. Rule of law is the opposite of corruption and reflects 
the degree to which contracts are enforced and property rights are protected. Low property rights, 
especially corruption repels capital. R creates the stability that attracts capital. This is entirely 
psychological in that it appeals to trust and confidence in the enforcement of justice. D is the degree 
to which democracy is practiced and additional pathways are created so as to deploy C optimally. 
This is entirely psychological in that it appeals to trust and confidence in the partial ownership of 
ideas. The fitted CDR function is  

CDRindex = 1.53C + 0.14D + 0.23R - 1.21C∙D∙R + 0.38N, 
where G = CDRindex(highest G-lowest G) + lowest G, 

highest G=$83,066 and lowest G=$1,112. 
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 This function serves as an index for computing G in any year for any country where C, D and R  

are known, and the highest and lowest G in the world are known. We refer to this model as the CDR 
model because C, D and R are policy variables and natural resources (N) is not. As shown in Figure 1 
in the appendix, all the countries of the world fall approximately on a straight line. When natural 
resources and latitude (the absolute distance from the equator reflects the effect of geography) are 
included in the model, 90% of the variation in G is explained. Natural resources contribute 6% and 
latitude contributes 4%. These are negligible, unlike what is commonly believed to be true. See also, 
Ebrahim-zadeh, 2003, Auty, 1993, Sachs and Warner, 2001, Ross, 2001, Sala-i-Martin and 
Subramanian, 2003, Humphreys, 2005, Wadho, 2014 and Ridley, 2017b for discussions on how the 
natural resource curse can destroy an economy. The CDR contribution to explaining variation in G is 
(0.83-0.06)/0.06≅13 times the contribution from N. The residuals (not shown) are random and 
normally distributed, implying that there is no omitted variables bias.  

The implication of the CDR model is that after adjusting for country factors of production, the 
conversion of C to G is global time invariant. That is, the same for all countries in all years. The 
conversion process is governed by the laws of natural science. G is not determined by high or low 
country productivity, but by the amount of capital a country attracts. What is often described as a 
country’s high productivity is actually its ability to attract capital. That brings us to the observation 
that the only source of wealth is entrepreneurial human capital of imagination and creativity.  

Ten percent of the people in the world are rich and ninety percent live on 2 to 3 US dollars per 
day. Almost invariable, the rich countries are high CDR rule of law democracies and the poor 
countries are low CDR corrupt dictatorships. See also Acemoglu, Johnson and Robinson (2005); 
Acemoglu and Robinson (2012); Acemoglu, Naidu, Restrepro and Robinson (2014). High CDR 
countries are where ideas go to fly. Low CDR countries are where ideas go to die. Even within the 
high CDR USA, there are students who lack an entrepreneurial family background. They think that 
the source of wealth is already established in existing factories that are places for the exploitation of 
workers. They see no relationship to their life. They are discouraged from entrepreneurship (see also 
Celuch, Bourdeau, Winkel (2017),Tognazzo, Gubitta and Martina (2016)). Adam Smith (1776) 
recognized that the real tragedy of the poor is the poverty of their aspirations. The CDR model 
establishes the source of wealth as human ideas of imagination and creativity (see also 
https://cdrindex.blogspot.com/). When exposed to entrepreneurship and related psychology, 
through the modified course, even the poorest students might see themselves as potential 
entrepreneurs (see also Ridley, 2017c). Many brilliant ideas have humble beginnings. Sometimes it is 
the people who no one imagines anything of, who do the things that no one can imagine! 

3.2  Entrepreneurship: Information Theory of Psychology 

It is common psychology to believe that the best ideas are easily communicated and understood. 
That they fit perfectly into the current knowledge base of facts and experiences. It turns out that the 
best ideas are entrepreneurial, surprising and unexpected. Unsurprising ideas that are expected 
cannot be innovative and therefore cannot add to economic growth. Psychologically, this is 
counterintuitive. In the CDR economic growth model C is converted to g in the presence of catalysts 
(Berzelius, 1835) D and R. Signals of ideas containing C must first be heard before they can be 
evaluated. This is very difficult when the channel of communication is noisy (Gilder, 2013; Romer, 
1990). A noisy channel exists when D and R are low and the status quo of corruption and infighting 
prevails. Ideas go unnoticed. As D and R rise, noise drops, information signals of ideas containing C 
are communicated and received, R attracts C and D deploys C optimally. 

Recent developments in thought pattern recognition by functional magnetic resonance imaging 
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(fMRI) were reported on by Stahl (2019). The patterns are detected, analyzed and color diagramed 
on a computer display screen. One might think of this as a type of mind reading. The results are 
independent of native language or cultural background of the subject. There is a possibility that this 
type of communication when applied to international team members might be used to enhance 
entrepreneurship. It might also play a role in political elections. Politicians running for political office 
can be asked to include an fMRI in their medical checkup. Made available to the electorate, voters 
can make better informed choices, including the avoidance of corrupt dictators as defined by Ridley 
and de Silva (2019). 

One of the obstacles to communications along potential pathways is legitimate logical and binary 
thinking, and group thinking. Music can connect that which people have in common. Music and 
sports can facilitate political and other problem solving by cutting through polarization and binary 
logic. People who might otherwise not think to associate might come together through music and 
sports. Consider also, the discovery by Hibbing, Smith and Alford (2014) that there are genes that 
make people predisposed to liberalism and other genes that make people predisposed to 
conservatism. In the advanced democracy of the USA, it is quite astonishing to find that these 
characteristics appear nearly equally bifurcated in the population. Due to the remarkably peaceful 
political party and presidential transitions, it is reasonable to assume that democracy is responsible 
for the meaningful deployment of liberal and conservative traits. And that both traits are required 
for the economic growth that we observe. In contrast, the absence of democracy could permit one 
of these two traits to dominate the economy. The outcome may be a reduction in diversity and the 
lack of economic growth that persists in poor countries. 

3.3  Overview of How Psychology is Taught in The US 

Although psychology originally developed in Europe, since the late 1800s it has become an 
international field of study. In 1881, a manuscript titled Project for an International Congress of 
Psychology was published, calling for an international meeting of psychologists (Sabourin and 
Cooper, 2014). Soon after, the First International Congress of Physiological Psychology was held in 
Paris in 1889 with participants from over 20 countries. This congress was one of the first international 
psychology conferences (Sabourin and Cooper, 2014). William James, the “Father of American 
Psychology” was one of the most influential American psychologists of his time attended this 
conference. William James was a Harvard professor and the first to offer a psychology course in the 
USA. Much of what was taught in this first course reflected the observational nature of psychology 
at the time, which was largely influenced by the many European thinkers that were present at the 
conference. Soon after this conference, in 1892, the American Psychological Association was 
founded. Still, psychology was very much a European field, heavily influenced by the many French, 
German and English psychologists who were popular at the time. After World War I, though, many 
prominent psychologists migrated to the USA, and the USA became a major hub for the field, growing 
even further post World War II. Following Freud’s influential writings based on his psychological 
observations, empiricism began to grow with greater interest placed on the importance of research, 
as a means of testing the influential theories of the time. Such empiricism has continued to grow in 
the USA, which is reflected in the heavy reliance on empirical research in introductory psychology 
courses. 

Psychology in the USA is often considered a social science, as the investigations into human 
thoughts and behavior are conducted using the scientific method. Graduate studies in psychology 
often have a strong research component, and research-based strategies and therapies are often seen 
as the gold-standard for treating psychopathology. In the clinical psychology realm, Cognitive-
Behavioral Therapy, for example, is often seen as the most effective therapy for a variety of mental 
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health disorders in the USA, due to the strong empirical research support for the therapy in diverse 
populations. In many other countries, such as France, however, observation-based psychology, akin 
to Freud’s use of psychoanalysis, continues to be the most utilized form of clinical psychology.    

The introductory psychology courses in the USA reflect the heavy reliance on empiricism that is 
found in the US in the field of psychology. Many introductory psychology courses contain a unit that 
is based on research methods and statistics. Psychology majors around the USA typically are required 
to take a full course on research methods and statistics before graduation. Similarly, various topics 
typically covered in the psychology 101 course, such as the brain, infant development, and language 
development, all are taught with numerous examples from research findings. Textbooks for 
introductory psychology courses also detail many examples from research conducted by other 
American psychologists.  

3.4 Entrepreneurship Education for Children 

Lifetime outcomes can begin with exposures at an early age. From an educational viewpoint, 
children from lower socioeconomic backgrounds often do not have the role models at home to strive 
for a more entrepreneurial way of learning. Parents who have not been exposed to entrepreneurial 
education themselves may not place value in it and that has a knock-on effect with their children, an 
epigenetic transgenerational sequela. Parents from low income backgrounds who may have had a 
poorer experience with education do not necessarily see why it is important to teach their children 
skills such as resilience and risk taking. 

Consider for example, schools in the United Kingdom (UK). Children will often find it difficult to 
cope with making mistakes and thinking of ways to solve problems themselves. Statistically, children 
from lower income households also experience word poverty, a diminished lexicon. They are exposed 
to fewer words (Harley,2018; Hart and Risley, 2003). These children will be unable to converse 
successfully with others and will therefore be at a disadvantage from the start. Schools have to 
actively teach entrepreneurial skills while dealing with a widespread oracy problem in order to try to 
increase the equity between children from disadvantaged backgrounds and children from typical 
middle-class backgrounds.  

However, if this support is not continued at home and parents do not hold these skills in high 
regard then their children will not see the value in it and the downward spiral will continue. They will 
likely be unable to access the skills needed to enter into higher levels of work or even be able to 
converse adequately at jobs. They will therefore only be able to enter into low paying, low skill job 
sectors. This can then impact future generations and the cycle continues. Broadening these 
disadvantaged students’ entrepreneurial opportunities through greater access to education such as 
the university psychology 101 course may be beneficial. A university can help overcome these 
deficiencies in childhood exposure through high school community outreach activities such as a 
summer camp for entrepreneurship. 

3.5 Revising the university psychology 101 course 

In order to incorporate the new discovery of the CDR model (Appendix), it is necessary to revise 
the extant psychology curricula in a small number of ways. The heavy reliance on empiricism should 
remain, but there should be some additions to incorporate more business-related topics. Although 
only few, the implication of the revisions is profound. In order to fit the limited number of pages in 
this paper, only the overlapping topics from two syllabi for introductory psychology courses will be 
considered. The selected course is based on Psychology 101 courses taught at a small university in 
the Midwest and one in the Southern USA. Other courses can be revised similarly. Some items to 



The Journal of Management and Engineering Integration Vol. 13, No. 1 | Summer 2020 
 
 

46 
 

include involve an introduction to industrial/organizational psychology, a greater focus on ethics, and 
lastly, a focus on society with discussion of the CDR model and the role of democracy. The original 
topics in the syllabi are listed in the left column in Table 1. The center and right columns list 
descriptions and reasons for the revisions, respectively. 

 
Table 1. Introductory Psychology Course 

 
Traditional Topics Proposed Topics in italics Rationale for change/addition/removal 
1. Introduction to 
psychology 
-Definition of psychology 
-History of psychology 
-Overview of different 
areas in psychology 

1a. Introduction to psychology 
-Definition of psychology 
-History of psychology 
-Overview of different areas in 
psychology 
 
1b. Modern trends in 
Psychology 
-Industrial/Organizational 
psychology entrepreneurship  

Industrial/Organizational psychology is a growing 
field with many applications in business fields, 
that may be of relevance to a wide range of 
students. A discussion of 
industrial/organizational psychology is also an 
opportunity to discuss entrepreneurship, which 
is the process of starting a business, and the link 
between entrepreneurship and psychology.  

2.  Research Methods in 
Psychology 

-Validity and Reliability 
-Research Ethics 
 

2a. Research Methods in 
Psychology 
-Validity and Reliability 
-Research Ethics 
 
2b. Applied ethics 
-Ethics for justice in society 

How our understanding of ethics from the 
history of psychological research has changed 
over the decades, can inform how we interact 
with others in other realms beyond research. 
Implications can be seen in how businesses 
operate (industrial/organizational psychology) 
and in how we may promote ethical business 
practices in accordance with rule of law for the 
attraction of capital.  

3. Statistics in 
Psychology 

No change  

4. Nature and Nurture 
-Nature: heredity and 
evolution  
-Nurture: culture and 
society 
 

4. Nature and Nurture 
-Nature: heredity and evolution  
-Nurture: culture and society 
 (Discussion of how 
environment and capitalism 
shape our thoughts and 
behaviors) 
 

The capitalist society in which we operate has a 
direct impact on how we function and develop. 
How we are shaped by society is also related to 
how entrepreneurship occurs. The environment 
that is not only conducive but required for 
entrepreneurship comprises capitalism (C), 
democracy (D) and rule of law (R).  
 

5. Cognition 
-The brain and the central 
nervous system 
-Memory and Sleep 

No change  

6. Human Development 
-Prenatal, infant, and 
early child development 
-Adolescence and 
adulthood 

No change  

7. Emotional and 
Language development 

No change  

8. Social Psychology 
-Social thinking, 
conformity, obedience, 

8a. Social Psychology 
-Social thinking, conformity, 
obedience, group behavior, 
prejudice and discrimination 

Understanding how others are influenced by 
social groups and the media can help students 
understand how businesses use psychology to 
become profitable. Such topics also invite 
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group behavior, prejudice 
and discrimination 

 
8b. Influencing others 
-the role of democracy 
 

discussion for how entrepreneurs can identify 
and capitalize on social trends. Democracy for 
positive influence on entrepreneurial teams for 
the optimal deployment of capital should also be 
discussed. 

9. Personality No change  
10. Psychopathology 
- Mood and anxiety 
disorders, schizophrenia, 
eating disorders 

No change  

   

4. Concluding Remarks 

Excellence is never an accident. It is the result of high intention, sincere effort and intelligent 
execution. It represents choosing among a wide range of options. Choice, not chance determines 
one’s destiny (Aristotle, 384-322BC). This leads us as university teachers to consider carefully the 
sequential consequences of our thoughts, words, actions, habits, character, and destiny (Lao Tze, 
1601). Teachers touch the future into eternity. Any institution or activity that oppresses the creativity 
of children and young adults diminishes them and must destroy human capital, the only source of 
wealth. This is typical of the corrupt dictatorship (Ridley and de Silva, 2019) where new ideas are the 
natural born enemies of the way things are. This is potentially harmful to the entrepreneurial self-
efficacy of future descendants for generations to come. This epigenetic transgenerational sequela is 
especially harmful if left untreated (Weber-Stadlbauer, 2017). And, people who are hurt, hurt people. 
A relatively low wealth community could persist. Modern psychology curricula that speak to this 
concern through incorporating greater focus on ethics as well as more business-related topics can do 
more good than harm. Incorporating more business-related topics with a greater focus on 
Industrial/Organizational psychology and entrepreneurial education may then have an increased 
societal benefit over the traditional psychology 101 curriculum. 

Psychology and risk taking are related to wealth. A country that knows where it is going will only 
get that far. A country willing to create an entrepreneurial environment of risk taking and investment 
in the unknown may experience unlimited growth. 
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5. Nomenclature

 

  

Capitalist A person who deploys his personal capital so as to maximize his benefit. 
Capitalism   Mechanism for the collection and assembly of capital. 
Catalysis   The creation of alternative pathways to enable a process. 
CDR index   The vector inner product (dot product) of the global constant 

[1.53 0.14 0.23 -1.21] and the country [C D R C∙D∙R]. 
Company   The instrument of capitalism for the profitable investment of capital. 
Democracy Private work force idea participation and periodic election of public 

representatives (catalyst for the process of generating G from capital). 
Endogenous   Generated from within a system. 
Entrepreneurship  The process of starting a business, typically a startup company offering an 

innovative product, process or service. 
Epigenetic Relating to or arising from nongenetic influences on gene expression. 
Epistemology  The investigation of what distinguishes justified belief from opinion. 
Exogenous   Generated from outside a system. 
Gross domestic product The monetary value of all the finished goods and services produced within a 

country's borders in a specific time period. 
Intrapreneurship  The employee practice of entrepreneurial activity inside a large business 

without incurring the associated risk. 
Micro intrapreneurship  The low skill employee practice of micro entrepreneurship in variance 

reduction, quality improvement or customer relations at a business by virtue 
of proximity to a task. 

Natural resource rents Surplus value of natural resources after all costs and normal returns are 
accounted for. 

Property rights Property is a legal expression of an economically meaningful consensus by 
people about assets, how they should be held, used and exchanged. 

Rule of Law Reverse of corruption (protection of shareholder and other property rights) 
(catalyst for the attraction of capital). 

Sequela A condition which is the consequence of a previous disease or injury. 
Transgenerational  Acting across multiple generations.  
Virtue Self-governing human property that promotes fairness and justice without 

the need for central government. 
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6. Appendix: The Source and Mechanism of Wealth 

 

 
 

Bubble 
size (21 countries) is the square root of population. This model was re-estimated for years 1995-2016 
with similar results. For additional comments on the countries see Ridley (2017a, 2017b). 

 
Standardized g model 
The ordinary least squares g model is specified as follows: 
g =  β0 + β𝐶𝐶𝐶𝐶 + β𝐷𝐷𝐷𝐷 +  β𝑅𝑅𝑅𝑅 + β𝐶𝐶𝐷𝐷𝑅𝑅𝐶𝐶 ∙ 𝐷𝐷 ∙ 𝑅𝑅 + β𝑁𝑁𝑁𝑁 +ε      
where, the intercept β0 and the coefficients β𝐶𝐶 ,β𝐷𝐷, β𝑅𝑅, β𝐶𝐶𝐷𝐷𝑅𝑅,β𝑁𝑁 are all dimensionless, 
ε is a random, normally distributed error with a mean of zero and constant standard deviation, 
and where all model variables are standardized as follows: 
g   = 𝐺𝐺−lowest 𝐺𝐺

highest 𝐺𝐺−lowest 𝐺𝐺
 

G = per capita real gross domestic product per capita (PPP) 

C (Capitalism) = per capita capitalization−lowest per capita capitalization
highest per capita capitalization − lowest per capita capitalization

 

D (Democracy) = lowest democracy rank−democracy rank
lowest democracy rank− highest democracy rank

 

R (Rule of law) = lowest corruption rank−corruption rank
lowest corruption rank− highest corruption rank

 

N (Natural resources) = per capita total natural resource rents−lowest per capita total natural resource rents
highest per capita total natural resource rents− lowest per capita total natural resource rents

 

These transformations standardize the variables and ensures upper and lower bounds on 0≤g,C,D,R,CDR,N≤1. 

Argentina 
 

Barbados 
 

Bermuda 
 

Botswana 
 

Brazil 
 

Canada 
 

Chile 
 

China 
 

Equatorial 
Guinea  

Hong Kong
 

India 
 

Jamaica 
 

Japan 
 

Nigeria 
 

Norway 
 

Poland 
 

Russia 
 

Singapore 
 

Taiwan
 

Trinidad & 
Tobago  
United 
States  

Figure 2. Year 2014 G vs CDR Index for 79 countries (line). 

http://www.geographic.org/maps/india_maps.html
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Democracy and corruption are rank ordered, where the highest = 1 and the lowest = the number of countries. G is measured in 
$/capita/year. 
g�= 1.53C + 0.14D + 0.23R - 1.21C∙D∙R + 0.38N 

t=  (6.60)      (1.69)           (2.60)       (4.40)                  (5.59)          F ratio = 81. 
Partial correlations (contributions to 𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎2 ): 
        59%           5%             10%          3%                          6%            𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎 

2 = 83%. 
where ^ denotes estimated or fitted value and G can be estimated from 
𝐺𝐺�= g� (highest G-lowest G) + lowest G. 
𝐻𝐻ighest G=83,066. Lowest G=1,112. 

The CDRindex = 1.53C + 0.14D + 0.23R - 1.21C∙D∙R comprises positive C, D and R effects and a 
negative component due to friction from democracy that reduces G from what it might otherwise be 
if there were perfect agreement amongst decision contributors. The contribution from N is negligible 
and can be dropped from the model. 
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