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Abstract 
 
Current macroeconomic structural analysis is heavily constrained quantitatively and 
qualitatively by nominal valuation of sector and subsector accounts in terms of the 
history of market transactions and a forecast of capital changes based on the sector 
trends. A focus on private sector rates of return, nominal and real, on GDP and on capital 
held as financial and real equities and interpreted as a prime indicator of the health of a 
national economy, ignores key factors as evidenced by the market collapse of 2008. 

Apparently missing from this analysis are the following; 

1. The focus on maximization of returns as real over nominal rates encourages the 
reduction in taxes (for public outlays of indeterminant private benefit) and labor 
costs (deemed to be inflationary), with little consideration of the macroeconomic 
benefit derived. This is a straw man based on the true nature of modern monetary 
policy in which public outlays as issuance of a national fiat currency involve no 
direct borrowing or income tax transfer from the private sector. Instead of a 
currency flow from available private to deficient public sectors as generally 
portrayed, the use of borrowing and taxation is ostensibly meant to retire money 
thought to be circulating or looking for investment in the private sectors to offset 
the fiat issuance of public funding, to thereby avoid inflationary pressure from too 
much money chasing too few goods and services in either sector, though the 
obverse appears to be the case based on the ongoing lack of a balanced budget 
and almost zero inflationary pressure, at least for basic goods and services. 

2. The true structural picture of the economy is only seen by an analysis of sector 
and subsector changes over time as percentages of total national production with 
respect to capital and consumption flows and to stocks rather than for sector 
changes measured against same sector baselines.i This can be addressed by a 
variant of analytical modeling which ergodically constrains the average flows and 
stocks of individual economic microstates exhibiting focused rationality as 
decision making groups over time to the average of those microstate flows and 
stocks of the ensembled macrostate of that economy at a given point in time.  

 
i https://uniservent.org/political-economy/ Link to working paper, The Browser Economy, Martin Gibson 
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3. There is no allowance in the national accounting for valuation of human capital 
on either a market-valued (MHC) or non-market-valued (NHC) basis. A 2010 
study determines a range of 25-30% MHC to 75-70% NHC.ii 

Comparison of unbiased ergodicity in non-market and of weighted ergodicity in market 
modeling of human capital with 4Q 1989 and 4Q 2019 Household Income and Net Worth 
US Fed Data gives credence to this approach as indicated in quantitative analysis of the 
first section and summed up in the qualitative political economic analysis of the second.

 
ii Human Capital: “Human Capital Accounting in the United States, 1994-2006”, a report by Michael S. 
Christian, published by the U.S. Department of Commerce, Bureau of Economic Analysis. 
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Some Axioms concerning Economic Activity and Capital 
 

The word, capital, is from the Latin for ‘head’, caput; related to a common Latin stem for 
‘roomy, the ability to hold’, capax, related to ‘capacity’, the ability to receive, contain, 
perform, or function in a position or role, both physical and mental. The word, power, is 
also from the Latin, posse or potens, by way of the Anglo-French, poer, as ‘to be able, to 
have power’. It is therefore somewhat redundant, if not tautological, to state that social 
power and the cultured ability to direct the energy coming from any natural potential as 
economic activity, comes to be represented by way of cranial capacity as the experienced 
mental ability of collectively engaged human beings. 

In an economic context, capital is the rationally and emotionally effective productive 
capacity and potential, the power, of human beings working with the natural resources at 
hand, by their individual and collective labor, to maintain their place of living in the 
world. An economic interchange among human beings involves an expenditure of energy 
and incorporation of material in the supply, production, warehousing, and distribution of 
the final consumable goods and services (G&S) required for living; as an integral 
corollary this includes the percentage of that energy and material that is required for the 
creation, maintenance, and replenishment of any intermediate goods and services 
necessary for production and distribution of the final consumables. All these intermediate 
goods and services are forms of real capital and necessarily include the creation, 
maintenance, and replenishment by way of the sustenance required of and for the human 
beings involved in the living experience. 

A portion of these interchanges between human beings are performed within the context 
of a market mechanism as a trade of G&S for ostensibly equivalent tokens of 
satisfaction ($) as instruments of financial capital in the form of money, promissory 
notes, certificates of extant stock or future flows of assets, or other tabulation of 
accounting value, so that such portions of both intermediate and final G&S have a 
representational, stock-valued human entitlement as market-valued human capital 
(MHC). The remaining portion of the interchanges that are productive of intermediate 
and final G&S are assignable as non-market-valued human capital (NHC) which can 
only be estimated based on broad equivalences between market and non-market 
components. These NHC interactions are the earthly product of Nature’s bounty, God’s 
grace, however you may choose to designate God as the endless, supreme potential 
source for change, and community nurture that must be sustained from cradle to grave by 
means of both MHC and NHC; this NHC as might be indicated with “all men (and by 
implication, women) are created equal, … endowed by their Creator with certain 
unalienable Rights, that among these are Life, Liberty, and the Pursuit of happiness” in 
the US Declaration of Independence and which we might deem applicable 
internationally. 

Certain accounting in the US economy of recent years puts the ratio of MHC:NHC 
average in a range of 0.43:1 to 0.33:1, where 1 is an implied statistical average of NMC.1 
From this thinking as we will detail, MHC of 0.43 to 0.33, or 0.38+/- 0.05, can be 
theoretically distributed along a spectrum with each individual’s percentage of the total 
market valued capital of an economy, all greater than 0.0 (since a negative as debt would 
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indicate involuntary servitude or Shylock’s pound of flesh), while the NHC is simply the 
per capita average of the total NHC accounted as 1.0. 

Capital then, all of which is an intermediate good or service, can be viewed and valued 
as: human—consisting of the physical and metaphysical skills and capabilities of people 
both MHC and NHC; real—consisting of the physical resources, both natural and 
technologically developed, available for human utilization through productive human 
effort; and financial—consisting of various methods devised for directing and accounting 
for the past and future production, distribution and consumption of goods and services 
required or otherwise desired by society.  

The referenced power can be viewed qualitatively as: social—consisting of the skilled 
capacity, expertise, or position to organize and direct a desired productive enterprise; 
energy source—consisting of the available, technologically developed and 
thermodynamically defined capacity to fuel useful work, both mechanically and through 
the ecological and nutritional needs of human living; and individual labor power—
consisting of the mental and physical ability to provide and sustain useful and necessary, 
thereby meaningful, work. 

Labor can be viewed along a spectrum as: self-initiated—consisting of the employment 
and direction of the work of oneself and/or others; employed—consisting of the 
voluntary provision of one’s own work effort at the direction of others; and involuntarily 
servile—consisting of wage, penal, chattel, or ensnared bondage under conditions of 
coerced toil.  

Living can be viewed along a spectrum from a risk of enslavement to material 
wretchedness due to personal behavior or the depravity and disregard of others up to an 
opportunity for liberation of spiritual perception and intuitional creativity. 

Capital and labor, both as an expression of power, is at work under any condition or state: 
be it tribalist, feudalist, capitalist, socialist, or communist; monarchist, oligopolist, 
liberalist, or anarchist; browser, hunter-gatherer, agricultural, industrial, or cybernetic. 
This dynamic of capital production and use is not confined to ‘capitalism’; nor absent 
under ‘socialism’. The political organization of that state is determined in proportion and 
valued degree by those who are positioned to exercise the power inherent in the 
instruments of both capital and labor over a range of hierarchical structure and decision 
making. That decision making is characterized herein as a choice defined by the 
motivation, expertise, capability, and position of the individual or affiliated group as a 
function of focused rationality, even if that reason is confined to the daily decision of 
how or whether to continue with a meaningless job, with no apparent alternatives in sight, 
in order to survive.  
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Quantitative Analysis–Weighted Ergodic Modeling of Economic Activity 
 
An important aspect of the expertise involved in the social structuring of decision making 
is the ability of individuals to formulate a mental understanding consciously or semi-
consciously for their beneficial participation in the group ecology. When this formulation 
is consciously directed toward the end of providing a group understanding of some 
natural dynamic which may or not include the group dynamic, with a measure of 
quantifiable specificity and predictability in terms of some stated fundamental 
constraints, we often call the formulation a model; sometimes a toy or mental model to 
distinguish the formulation from the real system, the ‘reality’ which it is intended to 
represent. It is important to emphasize that the model may interact with that reality, but it 
can never fully define that reality which necessarily includes any number of unknown 
causes and effects. 

Such modeling generally posits some conserved potential for change in a system of 
elements or microstates within a field that is continuous across the expanse of the field 
which may or may not comprise its own boundaries and which may be observed to 
constitutes a macrostate of the system, or a portion of the system, at a given point in 
time. Such microstates may be independently constituted or qualitatively and 
quantitatively emergent phenomena of the field in response to endogenous or exogenous 
change in the system. Change may be deemed random for observable portions of the 
system, but boundary and conservation assumptions dictate that the system requires 
certain invariants and as a whole is necessarily deterministic. It follows that if the 
average of the microstates of the system are invariant over time, though exhibiting 
periodic characteristic variability, while the average of the macrostate of the system 
exhibits the same invariance at a point in time, the model is said to be ergodic. 

As modeled here, the sum of the ongoing instances or microstates of focused rationality 
produce an ensemble or macrostate of the political economic system which is ergodic, 
where ergodicity is defined as the deterministic probability for the average of the 
individual microstates over time to be constrained or otherwise indicative of the average 
of the macrostate at a given point in time. We might surmise this not to be the case for 
macroeconomic modeling, but will find that if we factor in a weighting of the focused 
rationality of the microstate’s decision making to an otherwise strictly ergodic 
distribution, the evolution of a hierarchical structure applicable to national economic data 
emerges and offers a reasonable level of confirmation of this line of thinking as 
graphically supported.  

Each factored weighting of a microstate, mM, in macrostate, Mn, is represented here as the 
extant result after n iterations of a differential binary branching from an immediately 
prior condition of evolved n-1 microstate value. For a weighting of zero, that is, with 
each flip of an unbiased coin, starting with a value of 1, after n flips we arrive at a 
probability as a microstate value of 2-n for each of the 2n iterated microstates, where the 
macrostate value remains an invariant 1.0. As an alternative expression of such unbiased 
distribution, we can use an invariant microstate value of 1.0 for each subsequent iteration, 
so that for 2n iterated microstates, the macrostate value is 2n and the probability for each 
microstate remains 2-n as a percentage of the total. 
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The selection of n as the number of iterations indicates the hierarchy of the probability 
distribution and the granularity of the probability density of the microstates. For our 
purpose in this discussion we have used n = 5, where macrostate M5 consists of 32 
microstates enumerated in binary form from the caput or head end of a distribution in the 
Appendix, Charts 1 - 11 positioned starting at the top of column I and running down in 
descending order, as m511111, m511110, … m500001, m500000, to end at the cauda or 
tail end of the distribution. This M5 distribution is sufficient for our purposes as a proof of 
concept of this modeling approach. 

Depending on the granularity in application of the model, each microstate can represent 
an individual decision maker or an aggregate of related decision makers. In the 
application used here, each of the 32 microstates of M5 represents 3.125% of the decision 
makers of all ages from among the total US population of the reported data. With respect 
to the distribution structure, each microstate, m5i5 as stated above, can be weighted by a 
factor, wf, from the range of -1 to +1, where each m5i5 equals m4i4(1+wf) for each caput 
and m4i4(1-wf) for each cauda. A range less than zero simply inverts the weighting to the 
cauda end. The proportional scale of hierarchical divergence within the macrostate is 
directly related to the magnitude of the factor, wf, as expressed with each microstate as a 
percentage of the whole. 

Therefore, each microstate transaction is conservative, in that the amount added to m4iiii 
to produce m5iiii1 is deducted from m4iiii to produce m5iiii0, where 2(m4iiii) = m5iiii1 + 
m5iiii0. In this regard, though M5 does represent a logically evolved macrostate, the n 
iterations prior to M5 do not necessarily represent a historical sequence. In the context of 
focused rationality in a market, each pair (m5iiii1, m5iiii0) represents a market valued 
economic exchange in which the focus of the caput, m5iiii1, of an underlying economic 
activity, m4iiii, represents the market position of a price maker of the transaction by virtue 
of a superior position, and the focus of the cauda, m5iiii0, represents that of a price taker, 
each coming from a different perspective on satisfaction or with a different rationale for 
the exchange.  

In transactions which we might view as idiotic unfocused rationality or as malignant 
focused irrationality, we might expect a departure from ergodicity as an expression of 
‘noise’ in the system. In the case of unfocused rationality, a lack of experience-based skill 
or expertise results in the inability of an otherwise sound logic to focus on what is 
pertinent and what is extraneous in a given economic exchange, generally to the 
detriment of the cauda of a trade. In the case of focused irrationality, an accurate 
assessment of the parameters and conditions of a trade based on experience is coupled 
with an illogical course of action by a party to the transaction, which if it becomes 
habitual will work to the detriment of that party and perhaps the other party as well. We 
would anticipate such exchange more likely to be initiated to the intended, but not the 
resultant, benefit of the caput. Then there is the case of unfocused irrationality, chaos 
applied to chaos resulting in more chaos, as when a novice at the racetrack puts his life 
savings on a hunch and losses it all. 

The applicability of weighted ergodicity to the topic of capital as power should become 
evident in the hierarchical structure of capital as the emergent function of the weighting 
factor is examined. The power of capital, the ability to use capital, is essentially a matter 
of various positions, some of which are: entitlement position–by birth, license, expertise; 
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market position–by geography, ecology, population; financial position–by network, 
leverage, liquidity.  

Primary to all these positions is that of attention in the head of an individual, in the caput 
as focused Logic which is needed to understand and make the most of one’s 
circumstance in the world; this, instead of focusing on the emotions in the gut. Without a 
focus on that Logic, desired progress in the use of real and financial capital will likely 
remain difficult. As that understanding is sufficiently developed, the emotions can be 
used to motivate the individual, through a willingness to take on circumstantial risk in life 
and thereby develop the specific expertise required to make a living. Note that I have not 
said ‘to make money’. Those motivated first and primarily by the desire to ‘make money’ 
without first understanding the social implications of their productive enterprise run the 
risk of succumbing to greed and ultimately failure. 

Second is the position in which the individual finds or places himself as a member of a 
primary group to which they existentially identify, be it family, friends, community, 
church, trade, labor union, profession, ethnic, or other social group. This primary group 
might be represented in this modeling as a microstate in a weighted ergodic macrostate. If 
that microstate is itself governed by a corresponding focused Logic or rationality, the 
individual will resonate with the group and capitalize on that membership in terms of 
human capital, market and especially non-market valued. If the microstate of the group is 
either unfocused in the rational head or focused on the irrational gut, or God forbid, 
unfocused in the irrational gut, the focused Logic of the individual should look elsewhere 
for the exercise of capital. 

Third is the position of the individual in the hierarchical structure of the macrostate, 
generally in terms of a local, state, regional, national, or international political economy. 
Generally, the more caputs there are in an individual’s microstate, and therefore the more 
elevated the microstate tier, the better will be the individual’s position in gaining access 
to and control of capital and thereby of economic and financial power, for good or ill. 
This is so regardless of the degree of weighting on a spectrum of 0 to 100% for an 
individual microstate, which necessarily varies between microstate transactions, but 
which we can generalize for modeling purposes for the whole of a macrostate. 
Unfortunately, that weighting can have adverse effects as the macrostate factor moves 
toward the 100% end of the spectrum, particularly if the whole macrostate trends toward 
unfocused irrationality or what I will call ergodidiocy. 

In the appendix,2 each chart represents a 5th iteration macrostate of a binary branching 
from an initial base unit, where each branching is equivalent to the flip potential of an 
unbiased coin, with the two sides designated by a caput or head as 1 and by a cauda or 
tail as 0. The resulting probability distribution results in 32 microstates enumerated in 
descending order in column J where the resulting value for each microstate of the 
iteration is sequenced from left to right, next to the corresponding probability value in 
column I truncated to 2 decimals. This Fifth Iteration distribution is represented 
graphically to the right under columns O-Y.  

Chart 1 indicates an Ergodic Binary Distribution: Unweighted Probability where the 
probability of each microstate is 0.03125 of the total distribution of 1.0.  
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Chart 2 indicates the same information in Ergodic Binary Distribution: Weighted 0% as 
effectively unweighted, but with each microstate value as an invariant 1.0 of the total 
distribution of 32.0 for the macrostate, which reiterates the same uniform probability 
density and percentage microstate of 3.125% of the total. The invariant 1.0 of the 
microstate evolution over iteration sequencing and therefore over time being equal to the 
average of the macrostate at the nth iteration and therefore at a point in time, makes the 
structure strictly and, based on a weighting of 0%, trivially ergodic. 

 

Chart 3, Ergodic Binary Distribution: Weighted 10%, shows the emergence of a 
hierarchical structure weighted toward the caput end of each branched microstate and 
away from the cauda end as a result of various forms of market or command based 
direction of individual or group economic activity. In this presentation, each microstate 
represents a summation of economic activity from planning & development, acquisition 
of materials and agricultural products, application of productive technology, employment 
of a spectrum of labor skills, through the production and distribution of intermediate and 
final goods and services, all according to a valued scope determined by the location and 
scale of the microstate operations and in particular by the expertise of the public and 
private parties in the focus and reason they bring to the task of providing a livelihood for 
the microstate.  

 

The remainder of Charts 4 through 11 give a qualitative sense of the effects of a 
quantitative increase in the empirically determined weighting factors. 

 
– 
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The fractal nature of the distribution is evident. From the spread sheets not shown, 
starting with the 2nd iteration, the top valued caput, 112, and bottom valued cauda, 000, 
bracket the two intermediate microstates which are intermediately and equally valued 
with the second tier, at 101 and 011. Here the apparent exponents of each microstate are 
used as indices to indicate the hierarchy tier level of a microstate by number as the 
strength of the caput decision makers in the microstate. A similar bracketing by branched 
intermediate, composite microstates is apparent, where the hierarchical fractal nature can 
be read left to right as well as top to bottom, in the following iterations of 

M3 as  

[1113, 1102],  
[1012, 1001],  
[0112, 0101],  
[0011, 0000],  
 

          with the 8 microstates sorted by tier valuations as 
1 @ [111]3,  
3 @ [110, 101, 011]2,  
3 @ [100, 010, 001]1,  
1 @ [000]0 
 

M4 as  
[11114, 11103, 11013, 11002],  
[10113, 10102, 10012, 10001],  
[01113, 01102, 01012, 01001],  
[00112, 00101, 00011, 00000], 
 

          with the 16 microstates sorted by tier valuations as 
 1 @ [1111]4, 
 4 @ [1110, 1101, 1011, 0111]3,  
 6 @ [1100, 1010, 1001, 0110, 0101, 0011]2,  
 4 @ [1000, 0100, 0010, 0001]1,  
 1 @ [0000]0, 
 
M5 as  

[111115, 111104, 111014, 111003, 110114, 110103, 110013, 110002],  
[101114, 101103, 101013, 101002, 100113, 100102, 100012, 100001],  
[011114, 011103, 011013, 011002, 010113, 010102, 010012, 010001],  
[001113, 001102, 001012, 001001, 000112, 000101, 000011, 000000], 
 

          with the 32 microstates sorted by tier valuations as 
 1   @ [11111]5, 
 5   @ [11110, 11101, 11011, 10111, 01111]4,  

10 @ [11100, 11010, 11001, 10110, 10101, 10011, 01110, 01101, 01011, 00111]3,  
 10 @ [11000, 10100, 10010, 10001, 01100, 01010, 01001, 00110, 00101, 00011]2,  
 5   @ [10000, 01000, 00100, 00010, 00001]1,  
 1   @ [00000]0, 
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From this schema we can state that while the value of the NHC for a given microstate as 
an individual or group is the average of macrostate Mn valued in total as 2n and equal to 
1.0, the MHC of an individual microstate of tier Mnim will be as valued by the strength of 
the number of caput in each microstate designation as weighted by wf for the macrostate. 

Once again, such microstate exchange in a weighted ergodic structure can be modeled to 
represent millions of decision makers, for example, over a period such as a financial 
quarter of national accounting. The strength of the human capital and human controlled 
real and financial capital, and thereby the power of a given microstate is represented by 
the magnitude of the tier indices, as augmented by the wf stated after the colon along a 
spectrum of 0% to 100%, so that the weighting for each of the following Ergodic Binary 
Distributions in the Charts can be expressed as:  

M5:00, M5:10, M5:38.19, M5:50, M5:60, M5:72, M5:86.4, M5:92.8, M5:92.8R, & M5:100.0.  

The strength of the hierarchical tiers with a microstate base value of 1.0 can be 
designated as follows, where the upper indices indicates the strength or intensity of the 
caput and the lower indices indicates the intensity of the cauda, here shown with a 
weighting factor of 10%. 

Mn:wfim(n-m) =  
Mnim:wf  = Mni(n-m):wf = m5iiiii 
M5i5:10 = M5i0:10 = 1.61 
M5i4:10  = M5i1:10 = 1.32 
M5i3:10  = M5i2:10 = 1.08 

M5i2:10  = M5i3:10 = 0.88 
M5i1:10  = M5i4:10 = 0.72 

M5i0:10 = M5i5:10 = 0.59 
 

These weighted distributions are sorted and compared in the following tables in which 
the hierarchical tiers are indicated by the rows in the left hand column for the column 
weightings as indicated in the top row. Values in the non-weighted M5:00 column indicate 
the microstate values of Non-market-valued Human Capital of macrostate average or 1.0. 
All other values represent Market-valued Human Capital for the microstates based on a 
theoretically modeled or empirically derived data set. Blue lines angled up from left to 
right above each cell indicate an increasing value with respect to the lower weighted cell 
to the left and the red diagonals indicate a decreasing value for both tier microstate and 
the corresponding sums. Cells located beneath the bold red bars indicate a MHC for a 
microstate weighting or tier summation approaching zero. 

 
– 
 
 
 
 
 

 



Martin Gibson, UniServEnt.org – 12/10/2020  11 

Weighting M5:00 M5:10 M5:3819 M5:50 M5:60 M5:72 M5:864 M5:928 M5:1.0 M5:928R 
Tier           
           
1@ i50 1.0 1.61 5.04 7.59 10.49 15.05 22.50 26.61 32.00 0.00 

           
5@ i41 1.0 1.32 2.25 2.53 2.62 2.45 1.64 1.00 0.00 0.00 

           
10@ i32 1.0 1.08 1.01 0.84 0.66 0.40 0.12 0.04 0.00 0.00 

           
10@ i23 1.0 0.88 0.45 0.28 0.16 0.06 0.01 0.00 0.00 0.04 

           
5@ i14 1.0 0.72 0.20 0.09 0.04 0.01 0.00 0.00 0.00 1.00 

           
1@ i05 1.0 0.59 0.09 0.03 0.01 0.00 0.00 0.00 0.00 26.61 

Table 1 – Weighted Distributions per Tier of M5, microstate NHC average 1.0 

 
Weighting M5:00 M5:10 M5:3819 M5:50 M5:60 M5:72 M5:864 M5:928 M5:1.0 M5:928R 
Tier           
           
S i50 1.0 1.61 5.04 7.59 10.49 15.05 22.50 26.61 32.00 0.00 

           
S i41 5.0 6.60 11.25 12.65 13.10 12.25 8.20 5.00 0.00 0.00 

           
S i32 10.0 10.80 10.10 8.40 6.60 4.00 1.20 0.20 0.00 0.00 

           
S i23 10.0 8.80 4.50 2.80 1.60 0.60 0.10 0.00 0.00 0.04 

           
S i14 5.0 3.60 1.00 0.45 0.20 0.05 0.00 0.00 0.00 1.00 

           
S i05 1.0 0.59 0.09 0.03 0.01 0.00 0.00 0.00 0.00 26.61 

 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0  

Table 2 – Weighted Distributions per Tier Sum of M5, microstate NHC average 1.0 

 
Weighting M5:00 M5:10 M5:3819 M5:50 M5:60 M5:72 M5:864 M5:928 M5:1.0 M5:928R 
Tier           
           
S i50 3.1% 5.0% 15.8% 23.7% 32.8% 47.1% 70.3% 83.2% 100.0% 0.0% 

           
S i41 15.6% 20.7% 35.2% 39.5% 40.9% 38.3% 25.6% 15.6% 0.0% 0.0% 

           
S i32 31.3% 33.8% 31.5% 26.3% 20.6% 12.5% 3.8% 1.2% 0.0% 0.0% 

           

S i23 31.3% 27.5% 14.1% 8.9% 5.0% 1.9% 0.3% 0.0% 0.0% 1.2% 

           

S i14 15.6% 11.2% 3.1% 1.5% 0.6% 0.2% 0.0% 0.0% 0.0% 15.6% 

           

S i05 3.1% 1.8% 0.3% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 83.2% 

 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

US Fed Household Data conforms with the following distributions. 
    4Q 1989 

Income 
4Q 1989 

N W 
& 

4Q 2019 
Income 

4Q 2019 
N W 

& 
20?? 

Income 

20?? Net 
Worth 

   

Table 3 – Weighted Distributions per Tier Sum of M5 microstate percentages 
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The results of this comparison are reported as in Table 4 and as follows in the detail 
description.  
 

Weight M5:00 M5:10 
 

M5:50 
4Q 

1989 
Income 

 4Q 1989 
Net Worth M5:60 4Q 2019 

Income 
 4Q 2019 

Net Worth M5:70 

Tier     adjusted  adjusted  adjusted  adjusted  
             
S i50 3.1% 5.0%  23.7% 24.9%  36.5% 32.8% 33.9%  46.0% 44.4% 

             
S i41 15.6% 20.7%  39.5% 34.8%  37.0% 41.0% 37.5%  34.7% 39.2% 

             
S i32 31.3% 33.8%  26.4% 24.7%  22.6% 20.5% 20.1%  17.9% 13.8% 

             

S i23 31.3% 27.5%  8.8% 13.0%  3.4% 5.1% 6.9%  1.2% 2.4% 

             

S i14 15.6% 11.2%  1.5% 2.5%  0.5% 0.6% 1.5%  0.2% 0.2% 

             

S i05 3.1% 1.8%  0.1% 0.1%  0.0% 0.0% 0.1%  0.0% 0.0% 

 100% 100%  100% 100%  100% 100% 100%  100% 100% 
     US Fed 

adjusted 
data 

 US Fed 
adjusted 

data 

 US Fed 
adjusted 

data 

 US Fed 
adjusted 

data 

 

Comparison of modeled distributions and US Fed Household Income and Net Worth data 
for 4Q 1989 and 4Q 2019 

Table 4 – Comparison of modeled distributions and US Fed Household Data 
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Comparison of Model and US Federal Reserve Data for 4Q 1989 and 2019 
 
For a check of the validity of this modeling of weighted ergodicity based on focused 
rationality in the decision making of the microstates as applied to macroeconomic 
systems, we have compared the distribution of three of these weightings with Federal 
Reserve data for US Household Income flows and Net Worth stocks. 3 

To do this we first adjusted the Fed sorting categories as tiers, In, for Household Income 
and Net Worth from the fourth quarter data for 1989 and 2019 as follows.  
The source data for income is grouped in skewed fashion in six groupings as:  

 
 I5 I4 I3 I2 I1 I0  

Income* Top 1% 80-99% 60-80% 40-60% 20-40% 0-20%  

4Q 1989 17.3% 43.6% 16.5% 12.3% 7.4% 3.0%  

4Q 2019 25.9% 46.8% 14.6% 6.9% 3.9% 1.8%  

*"Distributional National Accounts". federalreserve.gov. June 19, 2020. Retrieved August 20, 2020. 
Table 5a – Household Income as reported by the Fed 

   
The source data for net worth is grouped similarly in four groupings as: 
 

 I5 I4 I3 I0    

Net Worth* Top 1% 90-99% 50-90% Bottom 50%    

4Q 1989 23.6% 37.3% 35.2% 3.9%    

4Q 2019 32.7% 37.2% 28.7% 1.4%    

*"Distributional National Accounts". federalreserve.gov. June 19, 2020. Retrieved August 20, 2020. 
Table 6a – Household Net Worth as reported by the Fed 

 
In order to compare the data with the model expected values, we have made adjustments 
by extrapolating the data as reported by the Fed to interpolate the percentages of the six 
tiers of the model as shown in Diagrams 1 & 2 of the Appendix. It bears noting that the 
skewing is biased toward the caput end of the model, which in this case is represented at 
the left end of the row structure. Using the trapezoidal rule for approximating a definite 
integral, the data for the Fed tiers is treated as an integral of the area under the stepped 
graph in blue for each tier, In, as the product of the percentile length of the base, Ln, and 
the height, computed as the mean of the tier range, which in the case of the stepped graph 
can be indicated by the mean, Jnm. The Fed tier area is then converted to a right 
trapezoidal configuration to reflect a differential increase toward the caput end, starting 
from the cauda end of I0 at zero to twice the average at the caput end of that same tier.  

That value, J0, then is used as the cauda end of the next tier, In, that is, I1 for the income 
Diagram 1 and I3 for the net worth Diagram 2. The resulting slope of the line which is 
shown in red intersecting the mid points of the blue stepped graph, the height of the areas 
defining the trapezoid for each of the tiers, in, of this model is computed, allowing for the 
first at the cauda end as a triangle starting at zero. Areas of the original six and four-tiered 
configuration are thereby extrapolated from In and interpolated into in of the model 
accordingly, for comparison with the values anticipated by the weighted model. The 
values of the tiered microstates of the model are then expressed as functions of the Fed 
tier variables as products of In and the coefficients arrived at by reducing the tier 
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transformation constraints as shown in Diagrams I and 2, with the adjusted values shown 
for the 4Q 1989 and 4Q 2019 Household Income and Net Worth in Tables 5b and 6b. 

The adjusted values as determined for i5, i4, and i3 of these four data sets are then used 
and stated as tier totals of the ergodic modeling to derive the various weightings as 
indicated in bold, along with the values for the corresponding tiers and the divergence of 
these model values from the adjusted data sets. There is only one corresponding value in 
each model for the top caput tier, i5, along the theoretically possible continuum from 0% 
to 100%. There are two possible matches for the i4 tier valuation as shown, one on the 
lower increasing arc of the continuum and one on the higher decreasing arc.  The 
weighting point of inflection along this arc has been determined to be 61.80% as shown, 
valued at 40.9%. The inflection point for the i3 tier shows a weighting of 20% as the 
maximum valuation of 34.6%, which is considerably above the matched tier valuations of 
any of the data sets. In other words, the valuations of all four data sets for the i3 tier are 
on the downward arc of that tier as shown. All of the three lower tier valuations, i2, i1, and 
i0, are on a descending arc of the valuations in these data sets, as they are across the full 
spectrum of the model weighting from 0% to 100%, indicating that they are not 
determinative of a caput position in such market valuation. 

It bears emphasizing that this comparison of data is sorted by tier valuation, and as a 
result obscures some of the dynamics and direct understanding of this fractal nature of the 
modeling which is more accessible in the Charts 1 through 11 below. As seen there, it is 
clear that the lower 16 microstates populated from the cauda and which result from the 
first iteration or flip of a coin cannot be equated with the lower three tiers of the sorted 
distribution.  

Of the five microstates included in the i4 tier, one arises in the lower cauda by virtue of its 
position at m5[011114].  

Of the ten microstates included in the i3 tier, four arise in the lower cauda by virtue of 
their positions at m5[011103, 011013, 010113, 001113]. 

Of the ten microstates included in the i2 tier, six arise in the lower cauda by virtue of their 
positions at m5[011002, 010102, 010012, 001102, 001012, 000112]. 

Of the five microstates included in the i1 tier, four arises in the lower cauda by virtue of 
their position at m5[010001, 001001, 000101, 000011].  

And of course, the unique compositions of m5[000000] and m5[111115] remain unique to 
their initial caput and cauda positions from the initial iteration. 

The macroeconomic significance of the unsorted weighted ergodic distribution is 
obscured by the usual sorting of national and international data into percentage groupings 
based on market valuation. This would become abundantly clear if the macrostate 
structure of M5 were to be expanded to around M28.3 to account for one microstate for 
each member of the US population or to around M32.87 for the global population, so that 
each individual would assume a position in the model related to their focused/unfocused 
proximity to other rational/irrational decision makers. As it is, with an M5 model sorted 
by market valuations of income and net worth, we can still gain a reasonable 
understanding of macroeconomic dynamics along with its policy implications. 
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With the summaries of Table 4 and in the detail of Tables 5b & 6 b – Analysis of 
conformation of Fed Income and Net Worth data with weighted ergodic modeling, we 
can begin to draw some inferences from the weighted ergodic distributions. First, as we 
have stated, position of the caput end of the distribution, for reasons we have discussed, 
has a marked advantage in the decision making of the market space with respect to 
material acquisition, production and distribution of intermediate and final goods and 
services over the cauda end. What the related Charts 3 through 11 indicate, in addition to 
the magnitude of the tier weighting factors as a percentage of the total macrostate value, 
is that the distribution of that value among the tiers is related to the proximate position of 
each microstate within the macrostate hierarchy. 

As might be expected, the valuation of stocks as net worth in Table 6b is more heavily 
weighted than the income valuation of the same time periods, indicating a flow of value 
as income from the cauda to the caput, both as a source and a sink as a net worth stock 
for that flow. It is noted that the weighting percentage for the net worth figures is 
approximately 20% higher than the weighting of the corresponding year income data. We 
might surmise that this is in line with the markup in overhead expenses, rents and fees 
and profits from operations and trade that accrue to businesses, corporate and 
noncorporate alike, associated with the maintenance of ongoing operations. Households 
on the cauda end of the spectrum do not incur these costs, which are primarily 
consumption related and devoid of extensive capital costs. In a free market system in 
which employment of labor relies heavily on the production of commodities for final 
distribution and sale, income flow to that labor will tend to be at commodity labor rates 
which, absent statutory entitlement, is insufficient to cover extensive capital costs, which 
necessarily means public or private safety net costs. 

What is equally noteworthy is that the weighting of the data for 4Q 2019 is 
approximately 20% greater (10% nominally) than that of the 4Q 1989, for both the 
income and net worth data. This indicates the further commoditization of such labor over 
time throughout the lower cauda of the distribution and intensifies the ergodic weighting. 

The structural changes associated with this weighting change are of interest. As a base 
line, let us first look at Table 4 at the model distribution of column M5:10, where the 
weighting to the caput side of any decision making is 10%. This is in line with the 
biblical referenced, cultural concept and wisdom of a tithe to what is essentially the 
governing component of the public sector, over the strictly egalitarian distribution of 
M5:00. As seen in Chart 3, this represents a 61% surplus, but not necessarily a surfeit, over 
the average microstate value of i5 or m5[111115], which might be used for a combination 
of private goods needed by that microstate and publicly needed by the macrostate. The 
next tier at i4 has a 32% surplus over the represented 15.6% of the total population, tier i3 
has an 8% surplus for 31.3% of the total population, mirrored with another 31.3% by a 
roughly equal deficit for i2 at 12%, a tier i1 population of 15.6% with a 28% deficiency 
and a bottom tier i0 cauda of 3.1% of the population with a 41% deficiency. All-in-all this 
represents a reasonably egalitarian, middle class life for a macrostate. 

The 1989 and 2019 distributions have left this bucolic notion far behind. The i5 tier for 
these adjusted data sets and model weightings, representing 3.1% of the population, show 
a roughly 10% increase of net worth over income and of both of these categories over the 
30-year growth of the US economy. The lowest 3 tiers together, or half the population, 



 16 

show a decrease of roughly 75% between income and net worth valuations and 
approximately 50% decrease over the 30-year span, where the i0 tiers are merely 
subsistent. This is clearly evident in the i2 tier bottom half of the middle class. 

In contrast, the top tier of the 62.6% population of the middle class, i3, indicates the 
ability to hold on to most of their net worth, but the overall fall in proportional income 
and net worth over the 30 years is evident. The upper middle class, i4, show the capacity 
to add to net worth out of income according to this reading of the 1989 data, and to an 
increase in income between 1989 and 2019. However, the net worth as a percentage of 
the total declined slightly over that time, and the net worth over income percentage had 
started to decline as of 2019. If this trend were to continue, only the top tier, i5, as 3.1% 
referenced by the percentage of the total population, would be able to maintain their 
relative standard of living.  

If we look at the detail provided by Tables 5b for income and 6b for net worth, after 
analyzing the model weighting in sequence for each of the matched i5, i4, and i3 tier 
adjusted values, and then at a selected general best fit to the M5 model, we find that this is 
accomplished primarily by an adjustment to the i4 tier, 15.6% of the macrostate, and we 
might say at their expense to the tune of 3.5% to 4.7% as measured against a uniform 
model weighting of the respective data. Note that in all four data sets in which a match 
has been made to conform to the i4 adjusted tier data, the divergence of the model is 
significantly higher in the tiers below i4, while significantly lower in i5, for the ‘weighted 
to i4, lower’ rows. It remains higher for i4 when considered as a deflection point for the 
‘weighted maximum i4’, and reverses to become lower in the tiers below i4, while 
significantly higher in i5, for the ‘weighted to i4, lower’ rows of the tables.  
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Income*                                
M5 

i5 i4 i3 i2 i1 i0 

Adjustments to Ia tiers 3.125% 15.625% 31.25% 31.25% 15.625% 3.125% 
       

i5 –    3.125% = I5 + (0.21117*I4 – 0.18873*(I3 – I2 + I1– I0) ) 

i4 – 15.625% = I4 – (0.21117+0.00432)*I4 –(0.18873 – 0.11677)*(I3  – I2 + I1– I0)   

i3 –    31.25% = (.75*I2 – .5*I1 + .5*I0) + I3 + (0.00432*I4 + 0.11677*(I3 – I2 + I1– I0)) 

i2 –    31.25% =  0.12109*I0 + I1 + (.25*I2 + .5*I1 – .5*I0) 
i1 – 15.625% =  0.85449*I0 

i0 –    3.125% =  0.24414*I0 

       

4Q 1989 Tier Adjusted 24.9% 34.8% 24.7% 13.0% 2.5% 0.1% 
51.45 weighted to i5 24.9 39.9 25.6 8.2 1.3 0.1 

  – 5.1 – 0.9 + 4.8 + 1.2  

37.72 weighted to i4, lower 15.3 34.8 31.8 14.5 3.3 0.3 

 + 9.6  – 7.1 – 1.5 – 0.8 -0.2 

61.80 weighted maximum i4 34.7 40.9 19.3 4.6 0.5 0.0 

(stated for reference) – 9.8 – 6.1 + 5.4 + 8.4 + 2.0 + 0.1 

77.63 weighted to i4, higher 55.3 34.8 8.8 1.1 0.0 0.0 

 – 30.4 V + 15.9 + 11.9 + 2.5 + 0.1 

53.00 weighted to i3 26.2 40.2 24.7 7.6 1.2 0.1 

 – 1.3 – 5.4  + 5.4 + 1.3  

20.00 weighted maximum i3 7.8 25.9 34.6 23.0 7.7 1.0 

(stated for reference) + 17.1 + 8.9 – 9.9 – 10.0 – 5.2 – 0.9 

50.00 weighted 23.7 39.5 26.4 8.8 1.5 0.1 

 + 1.2 – 4.7 – 1.7 + 4.2 + 1.0  

 24.9 34.8 24.7 13.0 2.5 0.1 

       

4Q 2019 Tier Adjusted 33.9% 37.5% 20.1% 6.9% 1.5% 0.1% 
61.09 weighted to i5 33.9 40.9 19.8 4.8 0.6 0.0 

  – 3.4 + 0.3 + 2.1 + 0.9 + 0.1 

43.66 weighted to i4, lower 19.1 37.5 29.4 11.5 2.3 0.2 

 + 14.8  – 9.3 – 4.6 – 0.8 – 0.1 

61.80 weighted maximum i4 34.7 40.9 19.3 4.6 0.5 0.0 

(stated for reference) – 0.8 – 3.4 + 0.8 + 2.3 + 1.0 + 0.1 

73.54 weighted to i4, higher 49.2 37.5 11.4 1.7 0. 2 0.0 

 – 15.3 V + 8.7 + 5.2 + 1.3 + 0.1 

60.6 weighted to i3 33.4 41.0 20.1 4.9 0.6 0.0 

 + 0.5 – 3.5  + 2.0 + 0.9 + 0.1 

20.00 weighted maximum i3 7.8 25.9 34.6 23.0 7.7 1.0 

(stated for reference) + 26.1 + 11.6 – 14.5 – 16.1 – 6.2 – 0.9 

60.00 weighted 32.8 41.0 20.5 5.1 0.6 0.0 

 + 1.1 – 3.5 – 0.4 + 1.8 + 0.9 + 0.1 

 33.9 37.5 20.1 6.9 1.5 0.1 

(Adjustments in parenthesis account for skewing from adjacent tiers) 

*As adjusted for comparison with the model 

Table 5b – Analysis of conformation of Fed Income data with weighted ergodic 
modeling 
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Net Worth*                           
M5 

i5 i4 i3 i2 i1 i0 

Adjustments to Ia tiers 3.125% 15.625% 31.25% 31.25% 15.625% 3.125% 

       

i5 –    3.125% = I5 + 0.41648*I4 – 0.08116*I3 + 0.06493*I0 

i4 – 15.625% = 0.58352*I4 + (0.38965 + 0.08116)*I3 – (0.27346 + 0.06493)*I0 

i3 –    31.25% = 0.61031*I3 + 0.27346*I0 

i2 –    31.25% = 0.85938*I0 

i1 – 15.625% = 0.13672*I0 

i0 –    3.125% = 0.00390*I0 

       

4Q 1989 Tier Adjusted 36.5% 37.0% 22.6% 3.4% 0.5% 0.0% 

63.50 weighted to i5 36.5 40.7 18.2 4.1 0.5 0.0 

  – 3.7 + 4.4 – 0.7   

42.40 weighted to i4 18.3 37.0 29.9 12.1 2.5 0.2 

 +18.2  – 7.3 – 8.7 – 2.0 -0.2 

42.40 weighted to i4, lower 18.3 37.0 29.9 12.1 2.5 0.2 

 +18.2  – 7.3 – 8.7 – 2.0 -0.2 

61.80 weighted maximum i4 34.7 40.9 19.3 4.6 0.5 0.0 

(stated for reference) + 1.8 – 3.9 + 3.3 + 1.2   

74.41weighted to i4, higher 50.4 37.0 10.9 1.6 0. 1 0.0 

 – 13.9 V + 11.7 + 1.8 + 0.4  

56.61 weighted to i3 29.4 40.8 22.6 6.3 0.9 0.0 

 + 7.1 – 3.8  – 2.9 – 0.4  

20.00 weighted maximum i3 7.8 25.9 34.6 23.0 7.7 1.0 

(stated for reference) + 28.7 + 11.1 – 12.0 – 19.6 – 7.2 – 1.0 

60.00 weighted 32.8 41.0 20.5 5.1 0.6 0.0 

 + 3.7 – 4.0 + 2.1 – 1.7 – 0.1  

 36.5% 37.0% 22.6% 3.4% 0.5% 0.0% 

       

4Q 2019 Tier Adjusted 46.0% 34.7% 17.9% 1.2% 0.2% 0.0% 

71.23 weighted to i5 46.0 38.6 13.0 2.2 0.2 0.0% 

  – 3.9 + 4.9 – 1.0   

37.05 weighted to i4, lower 15.1 34.7 31.9 14.6 3.4 0.3 

 + 30.9  – 14.0 – 13.4 – 3.2 – 0.3 

61.80 weighted maximum i4 34.7 40.9 19.3 4.6 0.5 0.0 

(stated for reference) + 11.3 – 6.2 – 1.4 – 3.4 – 0.3  

77.76 weighted to i4, higher 55.4 34.7 8.7 1.1 0.1 0.0 

 – 9.4 V + 9.2 + 0.1 + 0.1  

63.95 weighted to i3 37.0 40.7 17.9 4.0 0.4 0.0 

 + 9.0 – 6.0  – 2.8 – 0.2  

20.00 weighted maximum i3 7.8 25.9 34.6 23.0 7.7 1.0 

(stated for reference) + 38.2 + 8.8 – 16.7 – 21.8 – 7.5 – 1.0 

70.00 weighted 44.4 39.2 13.8 2.4 0.2 0.0 

 1.6 – 4.5 + 4.1  – 1.2   

 46.0 34.7 17.9 1.2 0.2 0.0 

*As adjusted for comparison with the model 

Table 6b – Analysis of conformation of Fed Net Worth data with weighted ergodic 
modeling 
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From the consideration of the divergence of the data set values from the model analysis 
we have selected the weighted values as shown of 50% and 60% for 1989 and 2019 
Income and of 60% and 70% for 1989 and 2019 Net Worth comparison with the data 
which is repeated in summary form here. 

 
Income Top 3.1% 15.6% 31.3% 31.3% 15.6% 3.1%  

4Q 1989* 24.9 34.8 24.7 13.0 2.5 0.1  

50%  23.7 39.5 26.4 8.8 1.5 0.1  

Divergence + 1.2 – 4.7 – 1.7 + 4.2 + 1.0   

4Q 2019* 33.9 37.5 20.1 6.9 1.5 0.1  

60% 32.8 41.0 20.5 5.1 0.6 0.0  

Divergence + 1.1 – 3.5 – 0.4 + 1.8 + 0.9 + 0.1  

*As adjusted for comparison with the model 

Table 5c – Conformation of Fed Income data with weighted ergodic modeling 
 

Net Worth Top 3.1% 15.6% 31.3% 31.3% 15.6% 3.1%  

4Q 1989* 36.5 37.0 22.6 3.4 0.5 0.0  

60% 32.8 41.0 20.5 5.1 0.6 0.0  

Divergence + 3.7 – 4.0 + 2.1 – 1.7 – 0.1   

4Q 2019* 46.0 34.7 17.9 1.2 0.2 0.0  

70% 44.4 39.2 13.8 2.4 0.2 0.0  

Divergence 1.6 – 4.5 + 4.1  – 1.2    

*As adjusted for comparison with the model 

Table 6c – Conformation of Fed Net Worth data with weighted ergodic modeling 
 
The divergence of the Fed adjusted tier data from the ergodic model weighted 
conformation in Tables 5c and 6c demonstrates a related consistency in the tiered 
structure of the US economy. The positive divergence figures indicate a tier summation 
of the US data over the expected model values, while the negative figures indicate an 
under-representation of those expectations. A consistency is seen in the general quantity 
and the arithmetic sense of the income and net worth figures from the 1989 to 2019 data 
and in a tier contrast between the income and net worth data.  

Fine tuning of the specific general macrostate weightings selected for each of the four 
data sets would alter the tier divergence amounts, but not affect the implicit significance 
of the tier-to-tier relationships resulting from the hierarchical focus and rationale of the 
economics behind the underlying microstate decision making. The result of this decision 
making is a structure that is theoretically amenable via increasing granularity to Fourier 
analysis and synthesis; this, in terms of ergodic modeling through an understanding of 
individual microstate weighting based on focused rationality. 

The implication of the selected fits is that while the top i5 tier is the primary beneficiary 
of growth of the weighting, due to their Caput position in the control of capital, the 
microstates of the i4 tier are the primary supporters of the system by being the principle 
funders of flows to the upper and lower tiers. This of course reflects the dynamics of the 
internal revenue system from the perspective of a weighted ergodic economic analysis. 
From this perspective, the top 3.1% in i5 with the weighting benefit of tax accountancy, 
pay no net taxes, while the next two tiers in the upper or caput half, and primarily the i4 
tier, pay most of the rest.  
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The political imperatives of i5 tier with annual incomes over $330k and of the i4 tier, 
those with current annual incomes in the $150k to $330k range, are, or should be, self-
evident. In an atmosphere of laissez faire political economic assumptions, that is, to 
reduce individual income tax outlays as much as possible.  

From the perspective of a transformation from Chart 3 and 4 of an M5:10 and M5:38.19 
macrostates, however, the i4 tier is the true beneficiary of the income flowing from the 
real and human capital stock of the lower tier i0, i1, i2, and once the M5:38.19 weighting 
is surpassed, i3 microstates. All of this is necessary to sustain the M5:50, M5:60, and 
M5:70, macrostates of the data sets, and bolsters the primary caput position of i5.  

This does not mean that the value defined in the hierarchical distribution of a weighted 
macrostate is not reasonable, but it does speak to the inability, given the context of 
increasing ergodic weighting, of the lower cauda microstates to provide the necessary 
income to maintain their human capital livelihood positions within a market based 
environment, that is through reliance on a private safety net for satisfaction of long term 
health, education, and retirement needs. As depicted in this modeling of the data sets 
presented, in the absence of adequate income flows to the lower cauda for immediate and 
long term life requirements due to positions of birth and familial circumstance or 
reduction due to business dislocations from any source, there is only one recourse to life 
needs in an advanced market economy without access to economic gleaning. Such 
recourse requires the provision of ongoing liquidity to these tiers.  

Per currently policy, provision of that liquidity to the top two tiers provides no access to 
that liquidity for immediate needs of the lower 80% of the macrostate. Historical methods 
of taxation and borrowing are logically invalid as insufficient and grounded in a lack of 
understanding of liquidity primarily as a means of accounting for distribution of life 
consumption and not as an incentive to produce, particularly when the production 
capacity is controlled not by the final consumer in need of goods and services, but by the 
upper caputs that control the capital. 

 

– 
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Conclusion 
 
Given the confirmation of this approach of weighted ergodic modeling for an 
understanding of the domestic macroeconomic structure as evidenced by the US Fed data 
presented here, there are only two ways to address the trending hierarchical imbalance 
that has precipitated and been exacerbated by the current covid-19 crisis; through the 
control by the consumer/producer citizens of the means of production in order to provide 
their life needs or by entitlement to the necessary liquidity for purchase of the immediate 
and long term needs produced by both private and public capital based on sustainability 
of the recourse to production. When the necessary recourse is profitable and not 
exploitative, private initiative would be a favored approach. When the equally necessary 
recourse is not privately profitable, public initiative is favored, including where 
necessary, redirection of entitlement to public use via eminent domain.  

Discussion is invited and warranted.  

 
– – – 
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Appendix 
 
Charts of Various Weighted Ergodic Models 
 
 
 
 
 
 
 

 
Chart 1 
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Chart 6 
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Tables for converting US Fed Household Income and Net Worth data tiers to 
model configuration 
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Diagram 1a – In Percentage Distribution of US Household Income Total for reporting from 
US Fed Data 

                                                                
                          j0 = J0(l0/L0) 

 j4 = J4 – ( J4– J3)( l5
4/L4)  j1 = J0(l1/L0)  

    J3 = J3 + ( J4– J3)(l3
4/L4)  j2 = J2

m       

                                

 j5  j4      j3           j2           j1      j0 
                                  
l5

5                                

  l5
4  l4

4   l3
4  l3

3  l3
2 l2

2  l2
1        l2

0  l1
0  l0

0 
                             <1 <2.125 15.625   <1.25 20.0 10.0 10.0 20.0 1.25>  15.625 3.125>  
                                                                     
l5 l4 = 15.625 l3 = 31.25 l2 = 31.25 l1 = 15.625 l0 

  = 3.125                         3.125 =   
                                  
                                 

                               
                               
                               
                                                i1   i0                                                 
i5   i4       i3          i2                                                                                                
l5   l4       l3          l2        l1   l0 

                                   
                                  
i5 i4 i3 i2 i1 i0 
   i4 = ½(j4 +j3)l4  i3 = ½( J3+j3)l3

4 +   i2 = ½( J2
m+J1)l2

2 +   i1 = ½(j0 +j1)l1  

     ½( J3+J2)l3
3 +   ½( J1+J0)l2

1 +     

i5 = I5 + ½( J4+j4)l5
4  ½( J2+J2

m)l3
2   ½( J0+j1)l2

0   ½j0l0 = i0 
                                  
Diagram 1b – in Microstate Tier Distribution of Macrostate Total as adjusted from US Fed 

Percentages 



Martin Gibson, UniServEnt.org – 12/10/2020  35 

 
 
 
 
 
 
 
 
 

I5 I4 I3 I0 
      J5 = 2 J5

m – J4     
    J5

m = I5             
  J4 = 2 J4

m – J3           
    J4

m = I4/9         
      J3 = 2 J3

m – J0        
                   

        
      

         J3
m = I3/40            

      J0
 =2*I0/50    

           
            
          
          
        
  I4   I3   I0        
  
 I5                                  
 L4 = 9    L3 = 40  L0 = 50 

^ L5 = 1          

Diagram 2a – In Percentage Distribution of US Household Net Worth Total for reporting 
from US Fed Data 

                                                                
                          j0 = J0(l0/L0) 

 j4 = J3 + ( J4– J3)( l4
4/L4)    j1 = J0(l1+l0)/L0  

    J3 = J0 + ( J3– J0)(l3/L3)  j2 = J0       

                                

 j5  j4      j3           j2           j1      j0 
                                  
l5

5                                

  l5
4  l4

4   l3
4  l3

3  l3
2 l2

2  l2
1        l2

0  l1
0  l0

0 
                             <1 <2.125 15.625   <1.25 20.0 10.0 10.0 20.0 1.25>  15.625 3.125>  
                                                                     
l5 l4 = 15.625 l3 = 31.25 l2 = 31.25 l1 = 15.625 l0 

  = 3.125                         3.125 =   
                                  
                                 

                               
                               
                               
                                                i1   i0                                                 
i5   i4       i3          i2                                                                                                
l5   l4       l3          l2        l1   l0 

                                   
                                  
i5 i4 i3 i2 i1 i0 
   i4 = ½(j4 +J3)l4

4 +  i3 = ½( J0+j3)l3
 +   i2 = ½( j2+j1)l2

2 +   i1 = ½(j0 +j1)l1  

   ½(j3 +J3)l4
3          

i5 = I5 + ½( J4+j4)l5
4        ½j0l0 = i0 

                                  
Diagram 2b – in Microstate Tier Distribution of Macrostate Total as adjusted from US Fed 

Percentages 



 36 

 



 

 37 

Citations 
 

1 Human Capital: “Human Capital Accounting in the United States, 1994-2006”, a report 
by Michael S. Christian, published by the U.S. Department of Commerce, Bureau of 
Economic Analysis. https://www.bea.gov/research/papers/2010/human-capital-
accounting-united-states-1994-2006 
2 https://uniservent.org/ergodidiocy/e-economics/ This link to the UniServEnt.org 
webpage entitled Ergodid Economics has access to various links, including a video 
presentation of the subject material and a download of the Excel spreadsheet from which 
the charts were derived. 
3 "Distributional National Accounts". federalreserve.gov. June 19, 2020. Retrieved 
August 20, 2020. https://www.federalreserve.gov/releases/z1/dataviz/dfa/distribute/table/  
 


