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“The same equations have the same solution.” - Richard P. Feynman  1

Abstract 
Douglass C. North’s writings on institutions and economic performance, which may be reduced 
to saying that institutions are the constraints on economic performance, or more simply, that 
institutions are the rules of the game, have been very influential in economics and economic 
history for 30 years, but have not led to a global model that explains why some states have 
institutions and others do not.  We show that North’s narrative, when rendered in mathematical 
theory, by us and by others, leads to absurdities, and is therefore incomplete at best. A new 
theory that does not lead to absurdities leads us to conclude that institutions are not the rules of 
the game. 

Introduction 
Why are there rich countries and poor ones? Why does political order exist in some places and 
not in others?  Or, to use Hemingway’s phraseology  as echoed by UNESCO , the PEW 2 3

Research Center , and others concerned with the matter of international and domestic 4

development, why do the haves have the goods and the have-nots not? This is the central 
question of Economic History. Douglass North wrote in answer, 
 

“Institutions are the humanly devised constraints that structure political, economic, and 
social interaction. They consist of both informal constraints (sanctions, taboos, customs, 
traditions, and codes of conduct), and formal rules (constitutions, laws, and property 
rights). Throughout history, institutions have been devised by human beings to create 
order and reduce uncertainty in exchange. Together with the standard constraints of 
economics they define the choice set and therefore determine the transaction and 
production costs and hence the profitability and feasibility of engaging in economic 
activity. They evolve incrementally, connecting the past with the future; history in 
consequence is largely a story of institutional evolution in which the historical 
performance of economies can only be understood as a part of a sequential story. 

1 Richard P. Feynman, The Feynman Lectures on Physics, Vol II. Addison-Wesley, Palo Alto, 1964 p.12-1 
2 Hemingway, E. To Have and Have Not 
3 https://en.unesco.org/courier/development-haves-and-have-nots?language=fr 
4 http://www.pewresearch.org/2007/09/13/a-nation-of-haves-and-havenots/ 
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Institutions provide the incentive structure of an economy; as that structure evolves, it 
shapes the direction of economic changes towards growth, stagnation, or decline.”  5

 
Paradigmatically, he described institutions as the rules of the game in a society, or in our 
phrasing, institutions beget wealth.  So pervasive are these ideas—North’s Institutions, 6

Institutional Change, and Economic Performance  is among the 25 most cited books in all the 7

social sciences —that we may say they have become the prevailing dogma among economists, 8

political scientists, economic historians, and other social scientists interested in these matters.   9

 
However, three decades later and nearly five decades since the birth of the New 
Institutionalism,  the central question remains open, and we have little understanding of, as 10

Francis Fukuyama put it, why China crystallized into existence from tribal society.  Nor do we 11

have agreement across the social sciences about what institutions are and what role they play. 
Mark Granovetter, whose citation count exceeds even North’s , writes that  12

 
“norms, culture, and institutions are important influences on economic action, but far less 
coherent and more variable than often portrayed. [...] We need much more theoretical 
attention to the processes that create over a long period of time in a society the 
particular set or “menu” of perceived viable alternatives that actors call upon in solving 
economic problems, how [...] solutions themselves circle back to impose norms, culture, 
and action in ways that shape future activity.”  13

 
This is the first of several papers whose overall aim “is to account for the evolution of political 
and economic institutions that create an economic environment that induces increasing 
productivity,”  that being central question of Economic History. Specifically, we aim to 14

investigate and ultimately to quantitatively explain , the global distribution of institutional 
well-being, , and economic performance, , with a compact model, , that has the whiff of 
causality.  
 
To that end, we first examine , giving particular attention to the notion that institutions beget 
wealth. Among the states of the Gulf Cooperation Council, GCC, we find evidence that wealth 

5 North, Institutions, J Econ Perspectives, 1991 p.97 
6 North, Institutions, Ideology, and Economic Performance, Cato Journal, Vol 11, No. 3, (Winter 1992) p. 
477.  
7 North, Institutions, Institutional Change, and Economic Performance. 1990 
8 Green, Elliott, What are the most cited publications in the social sciences according to google scholar?, 
London School of Economics Blog, http://bit.ly/2I6rZtL 
9 And though prevailing, the ideas are not universally acclaimed. See Deirdre McCloskey for a pointed 
critique. Also, ….  
10 John W. Meyer and Brian Rowan, Institutionalized Organizations: Formal Structure as Myth and 
Ceremony, American Journal of Sociology, Vol. 83, No. 2 (Sep., 1977), pp. 340-363. 
11 Fukuyama, Francis, Origins of Political Order, p97 
12 Google Scholar, 134,000 for North and 143,000 for Granovetter 
13 Mark Granovetter, Society and Economy, 2017, p201. 
14 North, Institutions, p98 
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begets institutions. Incidentally we find that only the suite of institutions known as Western 
liberalism leads to broadly distributed prosperity, longevity, and education.  The implications for 
cultural relativism, moral relativism, and anarchal capitalism are beyond the scope of this work.  
 
The GCC states expose an incompleteness, or a demand for complementarity in North’s 
narrative as written. When completed or complemented and expressed in the language of 
differential equations, the resultant dynamical system in  and  is both unstable and 
unnatural. Stabilization, employing methods known since Hooke and Newton, leads to realistic 
models of the co-evolution of  and  and to the conclusion that institutions are not the rules of 
the game. Rather, the ultimate constraints on  and  are imposed by functions of exogenous 
factors whose elucidation is the subject of forthcoming publications. We surmise that the lack of 
progress on the central problem owes itself not to fundamental intractability but to the prevailing 
dogma. 
 
Emerging from this dynamical theory of  and —in which North’s ‘institutions beget wealth’ is 
but one of several terms—are the linear combinations . The former, 𝜇= , we 
associate with abundance or social order, or equivalently, scarcity or social entropy. The latter, 
𝜘= , we associate with the observed tendency of  and  to seek a mutual equilibrium. 
Also emergent are estimates of the time constants for the equilibration processes. Using world 
maps of 𝜇 and 𝜘, we identify some of the most likely, causative explanations behind them, as 
well as an as yet unmet challenge for all modeling efforts. In forthcoming work we will 
investigate the short and long term stability of  and we will present a compact  that 
explains more than 80% of the observed variance of .  15

Institutions and Economic Performance 
If institutions, , are the rules that govern economic performance, , let us chart the world’s 
nations in a coordinate system of and  and see what we can glean.  
 
Though most researchers use GDP as a proxy for national-level economic performance, we 
prefer the inequality-adjusted Human Development Index  (iHDI) from the United Nations. GDP 16

is at best problematic for longitudinal studies of a single country, and unsuitable for the 
cross-sectional ambitions of our work. For instance, the GDP of Israel (ISR) in 2017 is materially 
the same as that of Equatorial Guinea (GNQ), about $36,000. Consider, on the other hand, 
Total Infant Mortality, the product of annual births per million and infant mortality rate. By this 
measure, GNQ ranks 17th out of 175 (2099 infant deaths per million), putting it in the company 
of Burkina Faso (BFA) and Afghanistan (AFG), where as ISR ranks 39th (61), one position away 
from the United States (72). In our context, GDP is guilty of an ordinal sin. Generally speaking, 
an instrument with large ordinal anomalies is an instrument in need of replacement. We could, 
of course, drop GNQ from our data set, but on what basis, and at what cost to understanding?  

15 McCants and Seligson, Economic History: A Model, in manuscript 
16 The table of iHDI and explanatory notes are given in online Appendix A 
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The UN’s Human Development Index (HDI) combines measures of income, life expectancy at 
birth, and education, thereby ironing out many of GDP’s anomalies. We use a variant, the 
inequality-adjusted HDI (iHDI). iHDI is more objectively a good, in the sense that more is better. 
It comes closer than GDP, a measure of market transactions, to what we intuit when we 
contemplate the haves; that is, the haves have diverse goods in abundance. As measured by 
iHDI, GNQ and JPN are well separated; GNQ ranks 127th and JPN ranks 25th out of 177. 
 
Per North, institutions are the easily assessed formal rules, the capital-I Institutions such as 
constitutions, laws, and infrastructure, as well as the difficult to measure, informal constraints 
such as taboos, customs, traditions, and codes of conduct. Call this latter group the Norms. We 
focus initially on capital-I Institutions, and as a proxy for them we take the unweighted sum of 
the World Bank’s six Worldwide Governance Indicators: Voice and Accountability, Political 
Stability and Absence of Violence, Government Effectiveness, Regulatory Quality, Rule of Law, 
and Control of Corruption.  This Worldwide Governance Index, WGI, is unabashedly biased 17

toward the Institutions of western liberalism. In Figure [1], the coordinate system or - space 
of WGI and iHDI, the distribution, , of 177 countries forms an elongated cluster running 
northeastward from poor and weak African states to wealthy and Institutionally well-endowed 
states of Northern Europe. Given our preferences for WGI-favored Institutions, meaning we take 
them to be goods in themselves, it can come as no surprise that the West’s nations score high 
by our measure. More surprising is this: if Institutions beget wealth, as the dogma tells us, then 
the evidently high degree of correlation (0.78) tells us that only the WGI-favored Institutions, and 
not others, beget the goods of widely distributed prosperity, longevity, and education.  
 
 

17 There are an unlimited number of weighted sums of the 6 components. The most obvious of those, the 
first principal component, is indistinguishable from the unweighted sum to within 2 parts in 104.  With the 
exception of these two choices, any and all other choices would need a special justification. The table of 
WGI and explanatory notes are given in online Appendix B. 
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Figure [1] Institutional strength, as measured by the Worldwide Governance Index, is plotted against the 

inequality-adjusted Human Development Index for each of 177 countries. The correlation coefficient is 0.78 and the 
variance of the 1st principal component of the dataset is nearly 9 times the variance of the 2nd. Seven states are 
singled out in red circles; Yemen is alone in the lower left and the cluster of points towards the center are the six 

states of the Gulf Cooperation Council. The red “diamond” is Equatorial Guinea (GNQ), shown here to illustrate the 
fact that in this system of analysis, its aforementioned anomalous character is absent. Gridlines are quartiles of the 

respective distributions. Inset: The states of sub-equatorial Africa are highlighted in red. 
 
We illustrate this point with Figure [2], wherein, rather than use WGI as an index of Institutional 
goods, we use Valerie Hudson’s Clan Governance Index (CGI) which quantifies the role of 
various patriline or clan practices at the national level.   The correlation with iHDI is negative, 18

from which we may conclude that, at least in this case, institutions that do not conform to the 
Western liberal tradition suppress rather than beget the goods of human development.  
 

18 HUDSON, V., BOWEN, D., & NIELSEN, P. (2015). Clan Governance and State Stability: The 
Relationship between Female Subordination and Political Order. American Political Science Review, 
109(3), 535-555. doi:10.1017/S0003055415000271 
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Figure [2]. Of the 177 countries in our dataset, Hudson et al. scores 173 of these by their clan or patriline practices. 
The anti-correlation of CGI with iHDI confirms the point that WGI is a measure of institutional goods in two different 

senses. In the first, Westerners like them, therefore they are good. In the second sense, they and only they bring the 
objective goods of iHDI. As in Figure [1], red circles are the GCC states and Yemen, and the red diamond is GNQ. 

 
The just-identified implications of Figure [1] are consistent with the prevailing dogma and will 
rattle no one who adheres to it, though the same figure carries other implications that might 
rattle some. Consider the seven states marked by round red dots in Figure [1]; Yemen in the 
lower left and the six members of the Gulf Cooperation Council or GCC: Bahrain, Kuwait, Oman, 
Qatar, Saudi Arabia, and the United Arab Emirates in a cluster near the center. Which came 
first, GCC oil or GCC institutions? The former. Thus, wealth begets institutions in some cases. 
The strong institutions of Yemen’s ancient past have not served it well in the modern world, and 
the historically weak institutions of the GCC states have not been an insurmountable 
impediment to the harvesting of fossil fuel rents. Without oil, the GCC states would be Yemen, 
more or less. One may argue that the GCC states are exceptional desert anomalies beyond the 
reach of our methods, and as such should be excluded from consideration, but again, as with 
GNQ and GDP, on what basis, and at what cost to understanding?  
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Furthermore, this case of gushing oiI is not anomalous. It is an example of a general rule that 
has escaped no one; institutions are expensive,  or as may be heard on the street, “It takes 19

money to make money,” or in boardrooms of companies large and small, “Cash is king.” This 
happens to be true whether the expense is paid in treasure or in time. Norms, the informal 
institutions noted in the citation opening this paper, might as well be called culture, and we state 
without more than the following anecdotal proof that cultural change evolves on a time scale of 
centuries. The United States ended its slave era by proclamation, but cultural echoes of slavery 
reverberate 155 years after the fact. 
 
Let us now examine the mathematical foundation and formulation of ‘institutions beget wealth.’ 

The Prevailing Dogma 
“The Colonial Origins of Comparative Development”  by Acemoglu, Johnson, and Robinson, its 20

long form companion, Why Nations Fail,  and “Institutions Rule”  by Rodrik, Subramanian, and 21 22

Trebbi, are founded on North’s assertion that “institutions are the rules of the game.”  These 23

widely cited works serve as templates for a large body of scholarship across social science 
disciplines and in the policy world. In short, these authors construct static econometric models 
such as Equation [1a] in which wealth, income, or some other measure of economic 
performance (typically log GDP, but occasionally its growth rate ) is the dependent variable, , 24

while institutional health, , and a vector of factors, , drawn from geography, geology, 
climate, colonial history, legal history, and religion, for instance, comprise the set of independent 
controls and standard constraints of economics. The superscripts denote the individual polities 
and the constant 𝛼 is necessarily positive because more institutions of the good kind are 
presumed to yield more or better economic performance. The function f is assumed to be slowly 
varying in time.  
 

Equation [1] 
 
This is an ad hoc encoding of the prevailing dogma. Being static, it precludes those standard 
constraints of economics which limit growth rates, and it ignores the time-dependence implicit in 
North’s description. Laws, for instance, one aspect of formal capital-I institutions, may change 
overnight, but economic performance or Log GDP may not. The instantaneous begetting implied 
by Equation [1] violates the temporality condition of causality, temporality being the requirement 

19 On p28 of North (Institutions … ) he refers to Wallis and North (1986) on the costs of transactions: 45% 
of national income, up from 25% a century earlier … where transacting here means defining, protecting, 
and enforcing the property rights to goods, meanings rights to use, derive income from the use of, to 
exclude, and to exchange … the costs of production are the sum of the costs of transformation and 
transaction 
20 AJR 2001 
21 Why Nations Fail, Acemoglu and Robinson. 
22 Institutions Rule, Rodrik, 2004 
23 North, 1990, p. 3  
24 Citations needed 
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that cause precede effect. Or do this equation purport to explain time averaged or equilibrium 
behavior? It is not clear, but few objections have been raised by North or others. Furthermore, 
as a description of reality, Equation [1] fails to include the wealth begetting institutions process 
evident in the GCC. 
 
Let us put aside Equation [1] and encode North ab initio. 

Dynamics and Equilibrium per the New Institutionalism 
 
The statement ‘I begets E’ is shorthand for this more cumbersome one; Over a time interval 

, and in conjunction with exogenous factors, , transmuted by a function, f,  gives rise 
to an incremental change . The arrow (1) → (2) in Figure [3] illustrates exactly that, and the 
arrow (2) → (3) illustrates the complementary process in which  begets .  
 
 

 
Figure [3] In this illustration of history as institutional evolution per North, a state’s institutions at time (1) engender 
economic growth. Their proceeds at time (2) fund the construction of new institutions, engendering more growth, 

facilitating economic development at time (3), and so on ad infinitum. 
 

While North was not explicit about the existence of the complementary process, he implies it 
when he says “[institutions and economic performance] evolve incrementally.”  And if he had 25

not implied it, it would have been a glaring omission. Only with capital or income can you buy 

25 North, opening paragraph of this paper 
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raw materials, build product or inventory, build systems for quality control, establish sales 
channels, stave off competition, or invest in and be ready for the future. Institutions beget 
wealth, wealth begets institutions, and so on and so forth with no clear starting place and no 
clear end.  
 
Thus each horizontal or vertical arrow in Figure [3] is the temporality-respecting, incremental 

 or  begotten by the respective  or  over the time interval. From here on, we will 
dispense with the deltas in favor of time derivatives, in which limit the processes are 
simultaneous rather than sequential Using the same symbols as in Equation [1], though with 
slightly different meaning here, we get the following equations of motion: 
 

Equation [2a] 

Equation [2b] 
 
In Equation [2a], alpha transmutes or couples  into , and beta couples  into  in Equation 
[2b]. Taking the first time derivative of the first equation, and exploiting the fact that f has only a 
very weak time dependence, we get 
 

Equation [2c] 
 

From this we may conclude that the coupling constants determine the evolutionary time scale. 
One solution to Equation [2c] grows without bound, so if there is a context in which it makes 
sense that  constrains , it must be a limited one. 
 
The zeros of Equations [2a,b] define a saddle point, a kind of unstable fixed point at 
 

Equation [2d] 
 

In Figure [4], wherein we locate the saddle at the origin without loss of generality, streamlines 
help us visualize the evolution of any state. All streamlines, and thus all states, converge toward 
the positive sloping diagonal, but not toward the fixed point. If, initially, a state is above the 
negative sloping diagonal, then the equations of motion accelerate it up and toward the right to 
positive infinity. If that same state begins its journey below the negative sloping diagonal, then 
the equations of motion accelerate it down and to the left, to negative infinity. In both cases, the 
acceleration increases exponentially with time. 
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Figure [4]: Equations [2a,b] describe a vector field whose streamlines (shown here) govern the motion of a polity in 

the -E plane. The unstable fixed point is placed at the origin, without loss of generality. Whatever the polity’s initial 
conditions, that is wherever a polity begins its journey, it is swept toward the positive sloping diagonal, the line =E, 
and then accelerated off to positive or negative infinity along that diagonal, depending on whether its initial position 

was above or below the negative sloping diagonal, the line =-E. 
 
Do the dynamics behind Figure [4] describe Figure [1], the world we know? The details of any 
simulation will depend heavily on the assumptions of initial conditions and the fixed points for 
each state, i, but the exponential nature of the instability leads either to Norway or Somalia with 
nothing in between. Furthermore, whether a state becomes one or the other depends only the 
vagaries of its initial position. Institutions, if they are important at all, play no role in the outcome. 
We show, in Figure [5], five snapshots of a world evolving from a random distribution according 
to these dynamics. The time constant, , defines both the compression toward the/  τ = 1 √αβ  
diagonal and the jet-like expulsion to . The central panel at t=𝜏 looks rather like the present.± ∞  
On the other hand, the final panel at t=2𝜏, or one time constant into the future, is an unfamiliar 
bimodal world. The dynamics guarantee that the bimodality will only get more extreme. 
Stochasticity would soften but not eliminate this effect.   
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Figure [5]: In this simulation, details of which are provided in the online supplement, we start with 177 states, normally 

distributed in  (along the vertical) and  (along the horizontal) at  The 1/e-folding time is  As time.t = 0 .τ  
advances, compression along the main diagonal is evident at , the present looks very much like  thinning/2t = τ ,t = τ  

of the center is suggested at  and the center is unambiguously vacated at τ /2,t = 3 τ .t = 2   
 
If we were ignorant of 𝜏 we might look beyond the fact that the fifth panel is unrecognizable and 
accept these Northian equations. But we are not ignorant of 𝜏. The consequences of institutional 
change upon economic performance and vice versa are noticeable, though by no means 
complete, within a generation. Were they not, few governments would find the support for 
investments whose payoff is solely for heirs of their constituents. This bounds 𝜏 from above. Let 
us be very conservative and take 𝜏=150 years. If the central panel of Figure [5] is the present, 
then by inference, the world economy’s t=0 big bang occurred no more recently than 1870, a 
statement which, we hazard, would find no support.  From this we must conclude that North’s 
beautifully articulated, plausible, and widely accepted narrative, leading as it does to Equations 
[2a,b] which do not describe the world as we know it, misses the mark.. 

Homophily demands stability 
Birds of feather flock together. Taking our cue from Lazarsfeld and Merton who coined 
‘homophily’ to describe the tendency of like parties to group with like parties,  we use 26

homophily to describe clustering of like states in . The GCC states called out in Figure [1] are 
an example. We show 6 more in Figure [6]. Homophily is no anomaly. Rather, it is evidently the 
rule, and yet it is ruled out by the instability of the fixed point of Equations [2a,b]. This suggests 
that the fix to the old dogma will be found in stabilizing that fixed point. 
 

26 Lazarsfeld, P., and R. K. Merton. 1954. Friendship as a social process: A substantive and methodological analysis. 
In Freedom and control in modern society, ed. Morroe Berger, Theodore Abel, and Charles H. Page, 18-66. New 
York: Van Nostrand 
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Figure [6]: Homophily is the rule, not the exception. 

 
Stability in dynamical systems is exemplified by a pendulum. Push a child on a swing and the 
restorative force of gravity pulls her back toward you. Displacement is met with an opposing 
force, a fact canonized as Hooke’s Law. Alternatively, an object accelerated in a viscous 
medium experiences drag, an opposing force that stabilizes its motion and prevents runaway. 
Analogously, we may inject stability into Equations [2a,b] with the addition of a opposing  or 

 to each.  
 

Equation [3a] 

Equation [3b]  
 
These equations make plain that  and  are independent or uncoupled without or  Theα .  β  
limits to growth, that is, the constraints, originate in  and  Put another way, pure coupling, asλ .  γ  
in Equations [2a,b], is unstable, unconstrained, and unrealistic. Pure constraint, Equations [3a,b] 
subject to  is a stable but uncoupled system.,  α = β = 0   
 
Is there, beyond the fact that the mathematics demands it and physics provides analogies for it, 
a justification for the constraint terms that might satisfy an economist? Indeed. Consider one 
component of our proxy for , life expectancy at birth. When life expectancy exceeds the age at 
which a citizen ceases to work, said citizen becomes dependent on a combination of savings 
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and family or social welfare. That dependency burdens  and, in as much as that dependency 
increases with increasing life expectancy, it shows up as the  term in Equation [3a]. That  
might be a constraint on  can hardly be news to economists. Certainly, it was not news to 
North, who, in the citation opening this paper enjoined his readers to pay attention to the 
“standard constraints of economics,” of which the above is just one. 
 
As written, with arbitrary constants, Equations [3a,b] have broad applicability and are standard 
fare in mid-level college curricula for mathematics, the natural sciences, and engineering. We 
consider a special case, represented here in matrix form: 
 

Equation [3c] 
 
Subject to the condition  Equations [3a,b,c] have a stable fixed point, or practically,  0 ≤ α < 1  
speaking, a potential well whose locus is the equilibrium position. The nature of the well and of 
the streamlines that lead to its center, the origin, will vary with , as illustrated in Figure [7].α  
When the coupling is small, as in the first panel, the streamlines converge in the same way from 
all directions. When the coupling is large, as in the final panel, streamlines converge first to the 
main diagonal and then head to the origin. For intermediate values, as in the central panel, the 
path of convergence bends toward the origin as it heads to the diagonal. 
 

 
Figure [7] Stability of the fixed point of Equations [3a,b,c], where  the coefficient of the coupling terms, takes on,α  

values 0.1 to 0.9. The fixed point is centered at the origin without loss of generality. 
 

A feature of all such two variable systems,  and  in this case, is that certain linear 
combinations of  and , the eigenvectors, are privileged with special properties. These 
eigenvectors of Equations [3a,b,c] are 
 

 Equation [3d] 
 
These eigenvectors point along the main diagonals in Figure [7], and the flows orient 
themselves in those directions, too.  
 
Now consider Figure [8], in which the data of Figure [1] are rescaled, or standardized, such that 
the distributions of  and  are zero-centered and have unit variance, or  In these.  σI

2 = σ2
E = 1  
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units it is universally true that the principal components of  are  and , that is, 𝜇 
and 𝜘 as defined in Equation [3d]. This truth originates in the algebra of principal components 
decomposition and it has nothing to do with our dynamical system. However, being that this 
truth does hold, and that the dynamical system governs the behavior of every state in , each 
state with its unique ,  and that Equation [3d] is true if and only if Equation [3c] is true, then it 
follows that the special case of Equation [3c] applies to the global economy . 
 

 
Figure [8]: The data of Figure [1], but cast in standardized units, meaning that both  and  distributions are 

rescaled to zero mean and unit variance. The length of axes drawn along the directions of the principal components, 
𝜇 and 𝜘, is in proportion to ./σ .9σμ κ = 2  

 
Returning to the eigenvectors, they point in the directions of the prominent diagonals in Figure 
[7]. Convergence to the fixed point in these directions is exponentially decreasing, with time 
constants  The rates are nearly equal when the coupling is small, and the.  τ μ,κ = (λ 1 ))* ( ∓ α −1  
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rates differ significantly when 𝛼 approaches 1, its maximum permissible value. Can we bound 𝜆, 
the coefficient of the growth limiting constraint? In 2016, among OECD countries, taxation per 
unit output was about 35%.  If the inefficiency of that expenditure was 5%, which seems 27

optimistically low, then we may infer that   If we assume that the value of.35 .05 .02.  λ ≥ 0 * 0 ≃ 0  
the coupling is the midpoint of its permitted range  then equilibration along the two,  0 ≤ α < 1  
axes is characterized by and  These are pertinent to the earlier00 yrs  τ μ = 1 4 yrs.  τ κ = 3  
discussion about the time scale on which institutions influence economic performance, and 
satisfyingly lower than , the upper bound we had proposed.50 yrs  τ = 1  
 
The most prominent feature of  in Figure [8] is its large first principal component, ..1σ  σ2

μ = 8 2
κ  

We have shown that explanations such as ‘institutions beget wealth’ are correlations lacking 
causation. Though convergence along 𝜘 proceeds faster than along 𝜇, that fact does not tell us 
that 𝜘 should be in general small, which it is. We take 𝜘 being small as evidence of the following: 
Given that a society seeks to increase its economic performance, and given that institutions are 
both expensive and essential, the most efficient investment of its limited resources is in 
WGI-favoring institutions to such an extent that  and  are harmonized, or equivalently, 

 Francis Fukuyama called this the end of history.  
 
Concluding this section, we note that the fixed points for each individual state have been 
assumed thus far to be time-independent. History, whether progressive toward some Hegelian 
end or just one stochastic thing after another, is not so accommodating. Oil is discovered in the 
Arabian Peninsula, changing a country’s future overnight in historical time. A successful nuclear 
weapons program buys predictable yet asymmetric deal-making potential. A fast moving 
tsunami or a slowly rising sea inundates an island nation’s critical infrastructure. A hegemon is 
overthrown or a pernicious ideology embraced. These, or like events, show up as intermittent or 
persistent changes to f and g, or as instantaneous displacements in  or . Following either, a 
state relaxes towards its new equilibrium at the aforementioned rates. Secular growth is 
accounted for by secular drift of the fixed points. 

On what to model 
The time scale associated with the homophilies of Figure [6] is very long compared to our 
estimates of the exponentially decaying time dependences of 𝜇 and 𝜘. We surmise, therefore, 
that these time dependences are mostly exhausted and that the world we live in is a world close 
to, but not in, equilibrium. Consequently, the distribution of fixed points is materially the same as 
the observed distribution, .  
 
Individual fixed points are located at 
 

27 https://data.oecd.org/tax/tax-revenue.htm 
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Equation [3e] 
 
 

Inasmuch as the state- or i-dependence of terms in Equation [3e] resides exclusively with 
exogenous variables, the same must be true of our model . We may write 
 

Equation [4] 
 
and we must conclude that institutions are not the rules of the game.  
 
As we noted earlier,  Therefore it is approximately true that  and  co-exist in.1σ .  σ2

μ = 8 2
κ  

equal measure. Their difference is small for all states and their sum is determined by 
state-dependent exogenous factors. In as much as our goal is to ascertain why the haves have 
the goods and the have-nots do not, we focus our attention on modeling the 𝜇-component of  
in Equation [4].  

On mu 
But what is 𝜇? Being the sum of institutional and economic goods, 𝜇 is the abundance of goods, 
or simply and colloquially, the goods. It is plenty. It is wealth in a general rather than a narrow 
sense. It is human and institutional development. It is social, political, and economic order. It is 
the grease that eases the gearing of society. It is civilization. It is freedom of speech and 
freedom from want. It is the sweet talk of the trusting. It is the resources to overcome adversity. 
It is the scope of Granovetter’s toolbox for pragmatic actors in search of solutions to real world 
problems. It is grace. In the negative, and our choice of  rather than -( ) is arbitrary, 
𝜇 is chaos, scarcity, deprivation, ill-health, and discord. It is the freedom to oppress. It is rancor. 
It is lex talionis. It is sand in society’s gears. It is social temperature, social disorder, or even, 
social entropy. It is the obstacle preventing formation of effective Institutions. It is why nations 
fail to thrive.  
 
We may also say that 𝜇, the fixed point of a polity’s social, economic, and political development, 
is determined exclusively by exogenous factors, , mediated by the functions f and g, and by 
the -to-  couplings that embody the truisms that Institutions beget wealth and cash is king. 
Practically speaking,  the factors  are the rules of the game, the constraints which determine 
the availability of goods. As to whether these rules are humanly devised or otherwise, we await 
the wisdom of the model. However, given the insights provided by the GCC states and the 
homophilies of Figure [6], we anticipate that the constraints are not, in the main, humanly 
devised. 
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Figure [9] is a map of the world in 𝜇.  While it is beyond the scope of this paper to develop a 
model of 𝜇, some correspondences do leap off the page. We mention one of them. Of all 
attempts to explain the wealth of nations, loosely defined, none is older than Ibn Khaldun’s 14th 
century treatise in which a few pages are devoted to the leisurely habits, and the natural origins 
thereof, of equatorial peoples.  The Baron Montesquieu, either on his own or under the 28

influence of others  who had read Ibn Khaldun, expressed similar views.  Today, the era of 29 30

quantitative social science, the notion that low absolute latitude is generally accompanied by 
high lassitude is known as the Latitude Hypothesis, LH, and it is an oft-used control variable in 
economic history modeling.   31

 

 
Figure [9]: In this map of the world in 𝜇 opacity maps to -𝜇 so Somalia, at the low of mu’s range, is the darkest forest 

green, and Norway, at  the other end of the spectrum is the lightest. 
 
The LH is longitudinally invariant. Whatever its merits may be, whether it is a consequence of 
seasonality or temperature, or whether it is a mirage, it must be applied uniformly to all states 
close to the equator, with the degree of falloff from the equator being an open question. Are 
states within the tropics, marked by the horizontal lines in Figure [9], of uniformly low 𝜇? 
No.They are low in 𝜇 so we may expect that  will include a dependence on 
something like latitude.  However, the map reveals a strong longitudinal dependence. Africa 32

and South Asia, from the Near East to Indonesia, are of a deeper green , that is they are of 33

lower 𝜇 than South America. European colonialism, which was nearly universal in these 
latitudes, is at pains to account for this, though no more so than the LH itself. Some writers 

28 Ibn Khaldun 
29 Need reference on the history here 
30 Montesquieu, The Laws 
31 AJR 
32Latitude is not a mechanism.  
33The average 𝜇 in Africa is -1.8 and in South America is 0.1. The uncertainty in any single annual 
measurement of 𝜇 is about 0.15, so the observed difference is large compared to the measurement error. 
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invoke Continental Fixed Effects to explain away Africa’s deficit or the American surfeit. The 
former fails to address the 𝜇-deficit in Asia, and the latter is what is known in American football 
as a Hail Mary!, a desperate measure reserved for circumstances when all hope is lost.  The 34

fact remains that a desperate measure or a new insight is needed to address the longitudinal 
dependence of 𝜇, or of any other measure of wealth or well-being, in the tropics. 

On kappa 
 
Figure [10] is a world map of 𝜘, or . A state is rendered blue (red) if 𝜘 is positive 
(negative), and the rendering is more (less) opaque as the absolute value of 𝜘 increases 
(decreases). Thus a state is pale or white if its 𝜘 is close to zero.  
 
And what is 𝜘? Being , 𝜘 is the imbalance of WGI-favored Institutions and economic 
performance. Where the differences are large and positive, as in Barbados, South Africa, Mali, 
Mozambique, Lesotho, Senegal, Benin, Burkina Faso, Namibia, and Botswana, colonial history 
suggests itself as a factor. Where the differences are large and negative, as in Libya, Ukraine, 
Kazakhstan, Azerbaijan, Iraq, Uzbekistan, Venezuela, Russia, Turkmenistan, and Belarus, the 
Soviet and or totalitarian legacy is universal. Many states in the red are also rich in oil, for 
instance, Chile, Mauritania, Saudi Arabia, Iran, Ecuador, Algeria, Libya, Kazakhstan, 
Azerbaijan, Iraq, Venezuela, Russia, and Turkmenistan. Finally, within the tropics, the 
longitudinal dependence of 𝜘 appears to be much weaker than longitudinal dependence of 𝜇.  It 
is beyond the scope of this work to comment further on these matters.  
 

 
Figure [10]: In this map of the world in 𝜘, kappa>0, where  exceeds , maps to blue, as in much of Southern Africa, 
and kappa<0 maps to red, as in many Communist, authoritarian, or oil rich states. Opacity maps to kappa^2, and so 

the map is pale or white where kappa^2<<1. 

34 We note that a theory of colonialism’s impact that discounts impact in accordance with the time elapsed 
since independence would go some way toward explaining the world in 𝜇 as observed today.  
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Summary and Conclusion 
Philosophers of language distinguish between sense and reference , and they illustrate the 35

distinction with a history of the discovery of the planet Venus. Early Greek astronomers saw a 
wandering star in the western evening sky. They called it Hesperus. They saw, too, a wandering 
star in the eastern morning sky. They called it Phosphorus. Later astronomers recognized that 
the two are one, the planet we now call Venus. When we give unique names to Hesperus and 
Phosphorus, we acknowledge our sensation that they are different; one is seen at dusk and the 
other at dawn. When we announce that Hesperus is Phosphorus, we refer to our understanding 
that they are no more different than the setting sun and the rising sun. Economic performance 
and institutions have been sensed as qualitatively different since long before North. We 
postulate that their qualitative differences are but expressions of an underlying, unified 
reference, 𝜇 which we identify with the goods of civilization or equivalently in the negative, with 
social, political, and economic disorder, the antithesis of civilization, what could rightfully be 
called Social Entropy. 
 
How did we get here? We began by stating our intent to identify the whys and wherefores of the 
haves and have-nots. We acknowledged the debt owed to generations of social scientists who 
have elucidated the link between economic outcomes and institutional well-being, and in 
particular to the late Douglass C. North. That link, now so embedded in the social science fabric 
as to have become dogma, is simply stated thus: institutions are the rules of the game. To the 
mathematical formulation of the dogma, institutions beget wealth, we then raised three 
objections. First, it is acausal because it predicts an instantaneous, and therefore unrealistic 
change in economic performance in response to a realistic instantaneous change in the laws. 
We fixed that with a reformulation: institutions beget economic growth. Second, even with that 
essential improvement, we found the dogma incomplete because it ignores the reciprocal 
process, wealth begets institutional growth. Though reciprocity is implied in North’s most widely 
read work, it is absent from the econometrics, and North himself raised no objection. We object, 
and so introduce the reciprocal process, only to find that it leads to an absurdity—a global 
economy in which runaway positive and negative are the outcome of pure chance—and to this, 
too, now for the third time, we object.  
 
The logic of the New Institutionalism, if that’s what we are to call North, is unsound. Having 
mistaken the mutual coupling of institutions and economic performance for their mutual 
constraint, he, or those who’ve transcribed his narrative into mathematics, have omitted the 
naturally occuring, size-limiting constraints that are and must be present in any real economy. 
When these restoring ‘forces’ are included, the system of equations becomes stable. The simple 
fix is not a perturbation or an amendment, for in the new system of Equations [3a,b,c], the old 
North terms are explicitly coupling terms, not constraining ones. Institutions are important, but 

35 Gottlob Frege, On Sense and Reference, 189? p.?? 
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the notion that they are the constraints that govern economic performance is a fiction. The 
ultimate constraints are exogenous factors whose depths we mine in forthcoming work. For the 
present, it is enough to state that modeling frameworks that include institutions as independent 
variables are tautologies.  
 
From this new theory, a few results must be mentioned in conclusion. Its natural units are 
neither  nor , but the system eigenvectors we call 𝜇 and 𝜘. Of these, 𝜇 signifies abundance. 
Its variance dominates that of 𝜅;  Its negative signifies scarcity or social entropy. It is.1σ .  σ2

μ = 8 2
κ  

the dependent variable best suited for modeling generalized wealth or outcomes. The other 
eigenvector, 𝜘, measures the imbalance between  and . In practice, 𝜘 is small, therefore  
and  are approximately equal. The universe informs us that if the endpoint or purpose of 
civilization is to produce abundance, then , the Institutions of liberal democracy favored by 
WGI are present in roughly the same measure as  as measured by prosperity, longevity, and 
education, all broadly distributed across the populace. The end or objective purpose of history 
seems to be the development of these Institutions because they are uniquely consonant with 
abundance. Insofar as the time constants governing a state’s convergence to its fixed point, the 
theory generates one for each eigenvector in terms of 𝜆, the global growth constraint, and 𝛼, the 
coupling constant, the sole free parameter. Finally, the theory rejects the hypothesis that 
institutions are the rules of the game, and offers up new rules instead; institutional and 
economic abundance, or that which haves have, is constrained by exogenous factors.  

Appendix A - iHDI and WGI 

Appendix B - Details of the Simulation 
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