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ABSTRACT

The purpose of business is to employ capital factors in such a manner as to generate value
for its customers and profits for its owners. To achieve these ends, management must make at
least three distinct decisions — the operating, investment, and financing decisions. The purpose
of this study is to formulate a modeling methodology that harmonically analyzes and explains
how the investment decision and capital elasticity influence competitive advantage. The
research explores the descriptive literature for the current states of computational modeling,
accounting theory and practice, managerial finance, macroeconomics, capital theory, and
harmonic analysis in order to provide evidence supporting the content validity of a proposed
modeling framework, which encodes, modulates, and transforms raw financial data into
waveforms suitable for harmonic analysis. The framework is operationalized algebraically,
translated into a high-level computational language, and subsequently tested using simulation
methods in order to analyze the computational robustness of the implementation. Finally,
empirical testing shows a significant correlation exists between the model’s reported results and
the profitability of sole proprietorships in the U.S. providing initial evidence of the framework’s
construct validity. Additional empirical testing shows that the relationship between the model’s
reported results and net profitability is stronger than results returned from the use of raw capital
magnitudes providing evidence of the model’s positive capacity for recommending decisions.
The study uses extant financial data obtained from the Internal Revenue Service (IRS), which
maintains and releases Federal tax information extracted from its archives into the public domain

through its Statistics of Income (SOI) programs.
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CHAPTER 1. INTRODUCTION

Industrial capitalism appeared during the nineteenth-century as the unprecedented
concentration of production means in the hands of a new class of entrepreneurial elites. These
means included large-scale combinations of fixed assets, scientific inventions, and industrial
labor forces (Chandler, 1977, chap. 8; Marx, 1952, part 7; Weber, 2003, chap. 27). The
subsequent evolution of capitalist intent laces the history of the twentieth-century — modernity' is
its culmination.

As the third millennium approached, technological and structural innovations accelerated,
ultimately impacting industrial capitalism with a quasi-sudden “powershift” in capital allocations
from tangible to intangible assets, and from industrial labor forces to a new class of knowledge
workers? (Bell, 1999, chap. 3; Chandler, 1992, pp. 80-83; Drucker, 1999, chap. 5; Stewart, 1997,
chap. 3; Toffler, 1990, pp. 16-17, 32, 41-42, 385). These changes created concomitant demands
upon institutions and governments as national and international economies became absorbed by

globalization,’ and upon societies as people sought refuge from the risks of modernity, class and

' Modernity refers to the consequences of industrialization. The important thinkers about modernity include:
Benjamin, Blanchot, Joyce, Nietzche, Simmel, and Sowers (Lechte, 1994, pp. 201-229). In particular, Simmel
(1990) argues that the advent of money objectifies various time distance factors affecting community, commerce,
values, and lifestyle. This reification of money into a public instrument was significant, especially during the
Industrial Revolution when land was still the predominant form of wealth throughout most of Western and Asian
civilization.

? Drucker (1959; 1995, p. 226) claims credit for coining the term “knowledge worker.” The appearance of
knowledge work can be attributed to the changed requirements for specialization and coordination in the new
economy (Becker & Murphy, 1992, pp. 1137, 1156-1158). Each of these activities are polyvalent and therefore
difficult, perhaps impossible, to delegate (Cohen, 2003, pp. 28-29). Bell (1976, p. 47) describes the axial principles,
design, and methodology of pre-industrial society as “traditionalism” in a “game against nature” based on “common
sense, trial and error, [and] experience”; industrial society as “economic growth” in a “game against fabricated
nature” based on “empiricism [and] experimentation”; and post-industrial society as the “codification of theoretical
knowledge” in a “game between persons” premised on “models, simulations, decision theory, [and] systems
analysis.”

3 A characteristic of globalization is the shift in jurisdiction from national and international rules of trade
promulgated and enforced by sovereign states, to standards set by global entities. “Unfortunately, we have no world
government accountable to the people of every country to oversee the globalization process... Instead, we have a
system that might be called global governance without global government, one in which a few institutions... [and] a
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spatial polarization, and cosmopolitanism through a return to parochial values and nationalist
sentiments (Beck, 1992, pp. 51-84; Kolko, 2000, pp. 33-34, 83-84, 119; May, 2002, pp. 149-161;
Sassen, 2001, pp. 251-325; Stiglitz, 2003, pp. 3-22, 255-258; Toffler, pp. 364-379, 446-449;
Toulmin, 1990, pp. 175-209).
The combined pressures of these resource and attitudinal shifts have understandably
influenced the epistemological® tenets of modern economics:
The alliance of information technology and the white-collar assembly line raises issues of
society and ethics that have preoccupied social thinkers since the times of Adam Smith,
John Stuart Mill, and Karl Marx — issues that exist quite independently of the economist’s

concern about the impact this alliance might have upon output, productivity, and wages.
(Head, 2003, p. 13)

Power’ is the quantum sum of the vectored energies of knowledge, wealth, and violence
(see Toffler, 1990, pp. 12-20). This framework finds expression in enterprise as human,
financial, and structural capital (Annell et al., 1989, p. 20). Just as the boundaries of power
change, capital allocations change. Yet, while the lines of the former industrial system were at
least bound by the Newtonian conceptions of mechanical physics, change is now often attributed

99 ¢¢

to such causes as “uncertainty,” “anomalies,” “shocks,” or some other lofty but equally

pretentious notion of time-space deception.” Nevertheless, there is some truth in these

few players... closely linked to certain financial and commercial interests... dominate the scene, but in which many
of those affected by their decisions are left almost voiceless” (Stiglitz, 2003, pp. 21-22).

* Epistemology is “the branch of philosophy that studies the nature of knowledge, in particular its foundations,
scope, and validity” (Encarta, 2004).

> In physics, power is “the rate at which work is done or energy is transferred” (Isaacs, 2000, p. 376). Toffler (1990)
defines power as “the ability to mobilize and use violence, wealth, and/or knowledge, or their many derivatives, to
motivate others in ways we think will gratify our needs and desires” (p. 504). Note that Toffler’s use of the term
violence is generally figurative and includes coercion (as in the threat of violence that lurks behind the law) in
addition to physical force (p. 13). Finally, Berle (1969, p. 143) defines economic power as the “capacity to cause or
refuse production, purchase, sale, or delivery of goods, or to cause or prevent the rendering of service (including
labor),” a definition that implies coercion is a form of economic power.

% Mandelbrot and Hudson (2004, pp. 227-252) argue that fractal geometry accounts for the unexpected turbulence
often encountered in financial markets, a view that stands in direct challenge to modern portfolio theorists who
contend that large market swings are anamolous: “I claim that variations in financial prices can be accounted for by
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explanations for “the characteristic of the impending waves of rationalization... is their
boundary-crossing and boundary-changing potential” (May, 2002, p. 217).

The consequences of modernity fundamentally change the dynamics of enterprise
through the separation of time and space, the development of disembedding’ mechanisms, and
the reflexive appropriation, embodiment, and commoditization of knowledge by institutions
(Fuller, 2002, pp. 118, 120; Giddens, 1990, p. 53; 1991, pp. 14-23). These dynamics, enabled by
advancements in telecommunications and information technology, have led to the emergence of
a new economy ¥ _an economy that operates in “space” rather than a “place™ (Kelly, 1998, p.
94). Moreover, the changes have impact the capitalization requirements of enterprise in a
manner that accelerates modernity to the dismay'® of many in human society:

What is emerging is neither industrial nor familial production, neither the service nor the

informal sector; it is a third entity, a blurring or a subversion of the boundaries in sector-

spanning forms of combination and cooperation, for the peculiarities and problems of

which we have yet to develop a conceptual and empirical sensitivity. (May, 2002, p.
219)

It is this need for “conceptual and empirical sensitivity” that most intrigues the social

scientist, for it is only by such that one can construct coherent explanations for social phenomena

a model derived from my work in fractal geometry. Fractals — or their later elaboration, called multifractals — do not
purport to predict the future with certainty. But they do create a more realistic picture of market risks. Given the
recent troubles confronting the large investment pools called hedge funds, it would be foolhardy not to investigate
models providing more accurate estimates of risk” (Mandelbrot, 1999, p. 71). See Mandelbrot (1997) for a detailed
mathematical analysis of fractals and scaling in finance.

" Knowledge is said to be embedded in animates (i.e., humans), but embodied by technology (Fuller, 2002, p. 118;
Stuart, 2002, pp. 99-100).

¥ The new economy is the changed economic environment that has emerged as a consequence of innovations in
high-technology, knowledge-based products, and services (Baddeley, 2003, p. 224). For evidence supporting the
emergence of a new economy, see Guo and Planting (2000).

? “Place” implies a location or position bounded vertically between levels and ranks, horizontally between functions
and disciplines, externally between organizations, suppliers, customers, and regulators, and geographically between
cultures and markets (Ashkenis, Ulrich, Prahalad, & Jick, 1995, p. 3), whereas “space” implies ubiquity (Buchanan,
2000, pp. 15-24, 139-160, 233).

' Humanists cite a general erosion of social capital as evidence of a reconstitution of social order since the mid-
1960°s (e.g., Fukuyama, 1999; Putnam, 2000).



Isoquantal Capital Modulation 4

in a manner that is understandable and useful to humanity. If it is the nature of capital to be
reflexively'' probabilistic with incomplete determinism'* while forming a parsimonious
viscosity'” that unifies the vectored energies of enterprise into power, then measuring, analyzing,
and monitoring the “implicate order” (Bohm, 1980, pp. 1-26) of capital dynamics becomes an

urgent management imperative.'*

" The economic theory of reflexivity relates to serial decision-making. Sometimes dubbed the “Lucas effect,” the
theory posits, in essence, that economic policy decisions are made by agents who rely on serial data that are
influenced by previous policy decisions resulting in reflexivity between decisions (Lucas, 1981, pp. 104-130).

12 A fundamental difference between classical and quantum theory is that the former deals with continuously
varying quantities while quantum theory also deals with discontinuous or indivisible processes. A second contrast is
that classical theory is completely deterministic in the sense that variables from the past relate causally to those of a
later time, whereas quantum laws determine only the probability of future events in terms of conditions given in the
past (Bohm, 1951, p. 26; 1957, pp. 79-91; Prigogine, 1997, pp. 129-151). Nevertheless, quantum theory still appeals
to the classical approach to obtain meaning: “Classical theory presupposes the classical level and the general
correctness of classical concepts in describing this level; it does not deduce classical concepts as limiting cases in
quantum concepts” (Bohm, 1951, p. 625). Conversely, quantum theory limits the validity of classical mechanics
(Prigogine, pp. 107-128). The essential course of the crucial experiments confirming quantum mechanics can be
traced through the seminal works of Aspect, Dalibard, and Roger (1982), Bell (1964), Einstein, Podolsky, and Rosen
(1935), and Weihs, Jennewein, Simon, Weinfurter, and Zeilinger (1998). See Nadeau and Kafatos (1999), Prigogine
(1997), and Peat (2002) for various nonmathematical discussions of the implications of quantum theory for the
social sciences.

1 Parsimony emphasizes economy of means in nature and the universe (Hildebrandt & Tromba, 1996, p. 17).
Parsimonious viscosity refers to and describes the complexity solution of self-organization. Complexity (or chaos)
theory is “a science of process rather than state, of becoming rather than being,” which directs its attention to the
elements of motion and oscillation in an effort to identify the global or universal properties (i.e., the patterns) found
in “disorder, chaos, the discontinuous, the erratic, and the irregular” (Gleick, 1987, pp. 3-8, 30, 56, 118, 153, 211,
240, 299, 300). Chaos theory is “the qualitative study of unstable aperiodic behavior in deterministic nonlinear
dynamical systems” (Kellert, 1993, p. 2). See the seminal works by Feigenbaum (1978; 1979) together with the
early work of Prigogine and Stenger (1984) for analyses and discussion of universality and complexity.

' Implicate order finds information about the whole contained in each structural part, and rejects the fragmented
view of wholeness held by classical physicists (Bohm, 1980, pp. 38-39, 115-118, 123-125, 176-177; Morgan, 1997,
pp- 251-252). This whole (or wholeness) implies that each structural part is in perfect harmony with the entirety
(Colman & Coan, 2003, pp. 3-8; Hildebrandt & Tromba, 1996, pp. 41, 48, 63; Kepler, 1952, pp. 1009-1085;
Strogatz, 2003, pp. 1-2, 35, 250): ““Order is Heaven’s First Law....” What does the term ‘order’ imply in this
connection? It would seem to imply the just correlation of each of the parts of an object with the whole. This means
that all of the details of a form in Nature are accurately united in perfect harmony, but the scheme of this unity can
only be determined with precision by the use of mathematical measurements, angles, points, lines, and surfaces,
produced by geometric principles. Unity is the highest element of beauty, and there can be no question but that the
laws of growth in Nature are the fundamental ones which govern it” (Colman & Coan, p. 3). Morgan (1997, pp.
251-300) argues that the notion of implicate order draws on the change processes described by autopoiesis,
complexity (or chaos), cybernetics, and dialectics. Another term used to describe this harmony is coherence, which
is “the quality of being logically or aesthetically consistent, with all separate parts fitting together to form a
harmonious or credible whole” (Encarta, 2004). “Coherence is central to many emergent properties

of collective systems.... While coherence in a single object... is now well understood, the behavior of collections
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Problem

The purpose of business is to employ capital factors in such a manner as to generate value
for its customers and profits for its owners."” To achieve these ends, management must make at
least three distinct decisions — the operating, investment, and financing decisions.'® Operating
decisions are about matters of production, pricing, marketing, and so forth. The investment
decision refers to the optimal mix of capital factors necessary to fulfill the operating decision.
Financing decisions refer to the manner of obtaining the capital required by the investment
decision (Helfert, 2003, pp. 2-16).

Making the operating, investment, and financing decisions in business requires the
presence of human capital. The operating decision culminates in the creation of structural
capital. The financing decision culminates in the formation of financial capital. Thus, every
business is comprised of human, structural, and financial capital.'” The totality of these decision

segments comprise the business system of the enterprise (Helfert, 2003, pp. 2-16). This study

of coherent interacting objects remains largely unexplored. Exploring the uses of coherence in such a complex
environment is a tremendous challenge. New techniques and approaches must be developed to create and interact
with these coherent systems. Improved computational techniques must be developed to model the effects on
coherence” (Complex Systems, 1999, p. 7).

' Friedman (1962) argues that “there is one and only one social responsibility of business — to use its resources and
engage in activities designed to increase its profits...” (p. 133). Conversely, Hammer (1996) argues that “the
mission of business is to create value for its customers” (p. 97). The above statement attempts to combine the two
views. The view that visionary companies seek to leverage values such as ideology (a form of structural capital)
ahead of profits is a major finding of Collins and Porras (1997, pp. 8, 46-79, 282-284). Likewise, Porter (1985)
argues that companies seek to achieve a sustainable competitive advantage within an industry in order to position the
business to achieve above-average profitability, further arguing that “without a sustainable competitive advantage,
above-average performance is usually a sign of harvesting” (p. 11). See also the seminal historical and
philosophical analysis by Drucker (1946, pp. 230-263) contrasting the notions of production for “use” and for
“profit.”

' Note that the operating, investment, and financing decisions precede the creation of competitive advantage,
profits, and shareholder value (Helfert, 2003, pp. 2-3, 434-436).

' This conclusion regarding the mandatory presence of human, structural, and financial capital is reached a priori.
On this basis, other forms of enterprise culminating exclusively in wages, rent, interest, royalties, capital gains,
dividends, etc., are not true businesses. Merely obtaining a business registration or other certificate of formation is
not synonymous with being “in business.” It is only after the operating, investment, and financing decisions are
made and implemented that an entity can be considered to be “in business.”
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focuses on the investment decision within the context of the business system as a common
problem of enterprise.
Background

Managers activate enterprise by making operating, investment, and financing decisions.
These decisions require from management the ability to harmonize multiple capital factors with
flair and genius in anticipation of value creation and profits. Hence, the responsibility for the
success and failure of the enterprise rests upon the calculus underlying these decisions. The
following hypothetical scenarios invoke the conceptual intuition underlying the management
problem.

A homeowner requires a plumbing repair and a reputable plumber arrives on the scene.
The plumber is qualified and experienced. However, there is a problem — the plumber’s tools
were recently stolen. At first glance, it appears that the plumber brings valuable skills (human
capital) to the job, however the absence of tools (financial capital) reduces the plumber’s
usefulness by not only the value'® of the tools (financial capital), but the value of the plumber’s
time (human capital) as well. Yet, there is a simple solution — the plumber takes the time (human
capital) to purchase replacement tools (financial capital) in order to complete the job. This
solution is acceptable to the plumber (human capital) because the plumber has business
insurance (financial capital) that covers the theft of tools. Thus, the value of the plumbing
service (human capital) is restored. The repair completed, the homeowner pays the plumber
(human capital) and the plumber incurs the costs of the replacement tools (financial capital)

pending an insurance settlement.

'8 For these purposes, value is a function of usefulness over time. Hence, utility also implies maximization of
frugality, as in “enjoying the virtue of getting good value for every minute of your life energy and from everything
you have the use of”” (Dominguez & Robin, 1992, p. 167).
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A family is seeking a loan to buy a house. The family learns that an out-of-state lender
has money available at an interest rate that is half that of the local competition. However, there
is a problem — to complete the loan the borrower must travel out-of-state, in person, to sign the
paperwork. Hence, even though the loan (financial capital) looks attractive, the value of the loan
to the borrower collapses because of the absence of local service (structural capital). Yet, there
is a solution — an agent for the lender (human capital) initiates paperwork to complete the
transaction through the mail (structural capital). This solution restores the value of the loan
(financial capital) at moderate cost to the lender. The homeowner signs the loan agreement
(financial capital) and the lender incurs the additional costs (structural and human capital) of
closing the deal out-of-state. Immediately thereafter, the lender makes a policy decision to
disqualify out-of-state applicants, thus eliminating the additional costs involved with future out-
of-state lending.

A small business owner is seeking to automate certain business processes. The business
owner learns that a software solution offered by “AcmeSoft” is perfect for the purpose.
However, there is an issue — the software requires professional installation by the vendor and the
technician who does installations for “AcmeSoft” recently retired. Thus, even though the
software (structural capital) provides a great potential solution, its value to the business owner is
diminished because of the absence of a technician (human capital). In response, “AcmeSoft”
engages an employment agency (structural capital) in an attempt to recruit a new technician
(human capital) and restore the value of its software offering (structural capital). Unfortunately,
the employment agency is unable to find a replacement technician who is willing to work at the
wage rate offered by “AcmeSoft.” In the meantime, the small business owner identifies an

alternative solution available through a competing vendor, thus ending the sales negotiation with





