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Summary: The aim of the article is to demonstrate on a familiar example of
Cobb-Douglas utility function principles of intertemporal resource allocation un-
der general market conditions. The enormous increase of data availability and
progress in data analysis in recent decades caused that empirical inequality re-
search has created a robust base of results. On the other hand, researchers face
serious interpretation difficulties. Empirical results do not speak for themselves
but only through interpretative theory. Hence, the article provides a theoretical
scheme which clarifies fundamental inequality-driving forces and which reveals
economic inequalities as the intrinsic feature of market economies.
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The broad issue of economic inequality is determined by many converging and diverg-
ing factors. The present article demarcates the issue through an idea that modified
Cobb-Douglas utility function assigned to rational economic agents in market environ-
ment make the result of their interaction unequal over time. The research thus provides
a general analytically-logical scheme that can be considered as a driver of inequality
in market economies.

First of all, the development of global income inequality is grasped. This section
is intended to depict the state of global inequality which is mainly based on the Gini
coefficient, but other methods are considered as well. As a part of reviewing empirical
studies, the focus is also put on the development of top shares. This part clarifies how
concentration of wealth has developed over the past decades and describes dynamics
of appropriation of resources on the market. Beside these empirical findings, the paper
considers theoretical advances on the issue. But in spite of novelty of the reviewed
papers, general interlinkages between market mechanism and economic inequality are
rather overshadowed by a particular field of research interest.

The subsequent part therefore explains economic inequalities under general
market conditions. Considered conditions are constituents of market itself and respect
the main principles of market operationalization — utility maximization which reflects
reproductive consumption and certain level/form of competition for appropriable re-
sources. The article contributes to current discussions because it applies traditional
theoretical frames and methods of mainstream economics; nonetheless, neoclassical
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modelling is regularly used to prove converging tendencies of both economic agents
and national states. The uniqueness of the article therefore lies in employing neoclas-
sical approach in order to demonstrate right the opposite — divergence and inequality.

Henceforth, we consider widely recognized Cobb-Douglas utility function to
model agent’s behavior. In addition, neoclassical emphasize on savings as the source
of agent’s competitiveness is taken into account in a remodeled way where future re-
source appropriation is a function of today’s resource allocation. The presented model
aims to overcome neoclassical stationarity and related questionable convergence of
economic rational agents. This is done through dynamization of the process of appro-
priation of resources which results, on the contrary, in diverging tendencies.

1. Empirical Findings on Economic Distribution
1.1 Quantification of Global Inequality

Most researchers throughout the world would agree that global income inequality is
high. Estimates and calculations nevertheless exhibit ambiguous results; or at least,
there is no simple answer as to whether global inequality is increasing or decreasing.
Despite the fact that most papers incline toward increasing inequality, it would require
tremendous effort to conjure highly confident research on global inequality. Consider-
ing recent and widely discussed works of e.g. Joseph E. Stiglitz (2012), Thomas
Piketty (2014), Anthony Atkinson (2015) or Branko Milanovi¢ (2016), we rather focus
on the most respected academic papers which have remarkably contributed to the issue
of measuring global income inequality in the recent two decades. The aim is to provide
an influential sample of what the development of inequality is; it is not meant to be a
complete review of the subject.

Global inequality itself is the product of converging and diverging factors. From
the first group, we might name catch-up growth in developing countries, migration
from poor to rich countries or diffusion of technologies through trade. On the other
hand, the rise in top-end inequality within countries, international tax competition and
evasion or rising inherited wealth are supposed to cause greater divergence on global
scale. Research results are structured according to method — Gini results based on pur-
chasing parity power and Gini results based on market exchange rates. Researches are
then sum up according to interpretation of inequality: (1) increasing; (2) constant or
ambiguously interpreted; and (3) decreasing.

Steve Dorwick and Muhammad Akmal (2005) deal with the question whether
inequality values based on PPP and market exchange rates converge since globaliza-
tion makes national states trade a bigger fraction of their GDP. By using Klaus Dein-
inger and Lyn Squire’s (1996) data for within-country inequality and GDP PPPs from
Penn World Table (PWT 5.6). Authors present that global Gini coefficient decreased
from 0.659 in 1980 to 0.636 in 1993 when using standard PPP conversion factors
(Geary-Khamis method) for measuring relative incomes. On the contrary by using
their own “Afriat” conversion factors the inequality slightly rose from 0.698 to 0.711.

Milanovi¢ (2005) used his own dataset of household surveys for within-country
inequality and PWT and World Bank data for PPP. He informs about increasing Gini
coefficient from 0.622 to 0.641 between 1988 and 1998. Milanovi¢ (2005) comes out
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with other calculations — as if he used GDP per capita instead of household surveys,
Gini coefficient would increase almost by 2 percentage points. In his previous work
Milanovi¢ (2002) observed an increase from 0.628 to 0.660 between 1988 and 1993
as the result based on household surveys for 91 countries. Between-country inequality
explains 75% - 88% of overall inequality, depending on whether the author uses Gini
or Theil index. Real incomes of the bottom 5% of the world population decreased by
one-fourth, while the richest quintile went up. The world top 1% receive as much as
the bottom 57%, which means that 50 million of the richest receive as much as 2.7
billion poor. Milanovi¢ (2002) continues, that the ratio between average income of the
world top 5% and world bottom 5% increased from 78:1 in 1988, to 114:1 in 1993. A
study of the United Nations Development Programme (UNDP 1999) adds that the ra-
tion of GDP per capita in the richest and the poorest country rose from 35:1 in 1950
to 44:1 in 1973 and finally 72:1 in 1992.

Milanovi¢ (2013) also uses Theil’s mean log deviation. Such analysis is easily
decomposable and at the same time the importance of each component does not depend
on the rest of the decomposition. This attitude is also shared by Sudhir Anand and Paul
Segal (2008). It allows measuring global inequality by the index value and decompos-
ing the aggregate value into two main factors — location and social class. His results
show that the importance of location prevails class affiliation over time, which subse-
quently confirms that between-country inequality has become decisive in explaining
global inequality.

Xavier Sala-i-Martin (2006) used Deininger and Squire’s (1996) and United
Nations University - World Institute for Development Economics Research data
(UNU-WIDER) for within-country inequality; GDP PPPs from PWT 6.0. Based on
these datasets the author found a decrease of the Gini coefficient from 0.660 to 0.637
between 1980 and 2000. Sala-i-Martin (2006) therefore presents that countries were
converging. However, he reminds, if China is excluded from the sample, we would get
results that sign economic divergence on the interpersonal level. In this particular case,
Gini coefficient would increase from 0.620 to 0.648 which represents an increase of
global interpersonal inequality by 4.4% (Sala-i-Martin 2006, p. 388). When computing
logarithm of income, the method also used e.g. by Paul Schultz (1998), inequality in
2000 is higher than in 1970.

Surjit Bhalla (2002) used his own data for within-country inequality; as a source
of GDP PPPs he used World Development Indicators and PWT 5.6. Bhalla (2002)
recorded a reduction from 0.686 in 1980 to 0.651 in 2000. This means that median
person in the developing world is slightly catching up world richer counterparts.

Francois Bourguignon and Christian Morrisson (2002) found no change in the
Gini coefficient between 1980 and 1992, which remained at 0.657. Authors also used
their own data for within-country inequality and Angus Maddison’s data (1995) for
GDP PPPs. Bourguignon and Morrisson (2002) found in their sample of 33 countries
that from 1820-1920 inequality grew according to every method. Income share of the
top quintile grew from 1970 to 1992. From 1820 to 1992 the Gini coefficient grew by
30% and Theil index grew by 60%. Their results also show that higher social mobility
decreases inequality. Authors further claim that inequality in the early 19" century was
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mainly due to within-country disparities, while later on the driver was between-country
inequality.

Yuri Dikhanov and Michael Ward (2001) came up with an increase in Gini from
0.683 to 0.668 during the period of 1970-1999. They used Milanovi¢’s (2002) data for
within-country inequality and World Bank data for PPPs.

The previous researches above were calculated by using PPPs. The second op-
tion is to compare national incomes through market exchange rates. Dorwick and
Akmal (2005) argue with increasing Gini from 0.779 to 0.824 between 1980 and 1993.
Milanovi¢ (2002) had recorded an increase as well, concretely from 0.782 to 0.805
between 1988 and 1993. Three years later Milanovié (2005) presented an increase from
0.778 to 0.794 between 1988 and 1998. Finally, Roberto Korzeniewicz and Timothy
Moran (1997) identified an increase of Gini from 0.749 to 0.796 between 1965 and
1992. Authors also use the Theil index to prove that between-country inequality is the
most important in capturing global interpersonal income inequality, while between-
country inequality explains roughly 90% of interpersonal global inequality.

Among other influential empirical researches, we might find Giovanni Cornia
and Sampsa Kiiski (2001) whose research covers 80% of the world population and
91% of the world GDP. Authors claim that 59% of the world population lived in coun-
tries where inequality is increasing, meanwhile only 5% of the world population lived
in countries where inequality is decreasing (Cornia and Kiiski 2001, p. 21). The re-
search shows that since the 1980s there has been a significant increase in inequality in
both developing and developed countries. To be adequate, their analysis shows that
liberalization of domestic financial and job markets led to the increase in inequality,
as well as privatization did.

Schultz’s (1998) research covers 93% of the world population. The variance in
the logarithms of per capita GDP PPPs increased worldwide between 1960 and 1968;
and decreased since the mid 1970s. Schultz also argues that subsequent convergence
in intercountry incomes offset any increase in within-country inequality. In contrast to
Korzeniewicz and Moran (1997) and Milanovi¢ (2002), Schultz (1998) assigns two-
thirds of world inequality to inter-country differences. Further, three-tenths to inter-
household within-country inequality, and one-twentieth to between-gender differences
in education. If China is excluded from the world sample, the decline in world inequal-
ity after 1975 is not evident. Schultz’s (1998) research also proves the intuitive fact
that the bigger the sample is, the higher the chance of estimate errors is.

Camelia Minoiu (2007) analyzes poverty based on kernel density estimates for
94 countries. Minoiu’s (2007) outcomes show that global poverty rates are highly sen-
sitive to the choice of smoothing parameter. As the result, the estimated proportion of
people who live for 1 USD/day in 2000 varies by a factor of 1.8, while the estimated
number of people who live for 2 USD/day in 2000 varies by 287 million people. Ac-
cording to Minoiu’s (2007) research, 23-27% of the world population lived for 2
USD/day in 1990, whereas Sala-i-Martin (2006) identifies only 16% of the world pop-
ulation. This can be explained by using income clusters in case of Minoiu’s (2007)
research, the difference might also reveal why Sala-i-Martin (2006) identified decreas-
ing global inequality. As the author admits, there exists serious concern about the
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validity and robustness of poverty analysis based on kernel density estimation on
grouped data.

In summary, it can be claimed that increasing inequality in recent decades was
detected by Korzeniewicz and Moran (1997), Cornia and Kiiski (2001), Dikhanov and
Ward (2001) and Milanovi¢ (2002, 2005). Constant or ambiguously interpreted ine-
quality was detected by Schultz (1998), Bourguignon and Morrisson (2002) and Dor-
wick and Akmal (2005). Decreasing inequality was detected by Bhalla (2002) and
Sala-i-Martin (2006). Still, most researchers agree with increasing global inequality
since the 1980s. An eloquent in this regard is Milanovi¢ (2013) who reliably demon-
strates rapidly increasing economic inequality measured by Gini coefficient since
1980s. His sample includes 144 countries and each country/year represents one obser-
vation. It must be also noted that both Bhalla (2002) and Sala-i-Martin (2006) use
quintile shares which most likely explains their results; whereas Dikhanom and Ward
(2001) and Milanovi¢ (2002, 2005) calculate PPPs for consumption. Further details on
variances in income and consumption inequality can be seen in well-known Dirk Krue-
ger and Fabrizio Perri (2006) or the newer study of Mark Aguiar and Mark Bils (2011).

1.2 Top Income Shares: The Case of the United States

When referring to economic distribution, it is worth to mention the question of income
shares. The increase in the top 1% income is too relevant to be omitted, especially in
the context of the United States as the leading market economy of the world. Decom-
position of labor income of the top 1% over the past century in the United States shows
that the labor component of mixed income as a share on national income is stagnating,
while other compensations has grown significantly since 1970’s. In case of capital in-
come of the top 1% we observe an increase as a share on national income (Piketty,
Emmanuel Saez, and Gabriel Zucman 2018).

In order to capture wealth inequality, researchers have to overcome many
methodological difficulties related to estate tax multiplier method, capitalization of
investment income or survey data with top-end correction. Uncertainty also arises
when considering offshore wealth (Zucman 2015). One of the most insightful studies
on the topic was written by Saez and Zucman (2016). In the case of the United States,
authors come up with the following numbers.

Particularly interesting is the development of top wealth shares. Table 1 depicts
the share of total household wealth held by the top 0.1% as estimated by capitalizing
income tax returns. A rapid increase of wealth of the top 0.01% is particularly observed
since late 1970’s. Conversely, the magnitude of wealth held by the bottom 90% is
declining since the same time period. The inverted development between top and bot-
tom wealth holders is also observable in income. Put together, we see that the share of
income and wealth of the bottom 90% wealth holders have been declining since 1980’s
and conversely the share of income and wealth of the top 1% wealth holders have been
rising since the same time period (Saez and Zucman 2016). The same trend is con-
firmed by many others, e.g. Gérard Duménil and Dominique Lévy (2011). Further,
average growth rate of GDP per person for the top 0.1% was 0.72%; and 2.3% for the
bottom 99.9% between 1950 and 1980; between 1980-2010 average growth rate of
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GDP per person for the top 0.1% was 6.86% and 1.83% for the bottom 99.9% (Charles
1. Jones 2005).

Table 1 Thresholds and Average Wealth in Top Wealth Groups (USA, 2012)

Wealth threshold Average wealth

Wealth group Number of families (USD) (USD) Wealth share
A. Top wealth groups
Full population 160 700 000 343 000 100.0%
Top 10% 16 070 000 660 000 2560 000 77.2%
Top 1% 1607 000 3960 000 13 840 000 41.8%
Top 0.1% 160 700 20 600 000 72800 000 22.0%
Top .01% 16 070 111 000 000 371000 000 11.2%
B. Intermediate wealth groups
Bottom 90% 144 600 000 84000 22.8%
Top 10-1% 14 463 000 660 000 1310 000 35.4%
Top 1-0.1% 1446 300 3960 000 7290 000 19.8%
Top 0.1-0.01% 144 600 20 600 000 39700 000 10.8%
Top .01% 16 070 111000 000 371000 000 11.2%

Source: Saez and Zucman (2016).

Authors often attribute these changes to saving rate. While the average saving
rate has been 9.8% over 1913-2013, the saving rate at the top was fold higher and at
the bottom oscillates around zero in the recent decades. In concrete, during last two
decades, the saving rate of the top 1% was between 30% and 40%, while the saving
rate of the bottom 90% was about 0% and even negative (Saez and Zucman 2016).

The view of the top 1% was confronted by Daron Acemoglu and James A. Rob-
inson (2015) who oppose general Piketty’s conclusions, summarized in Piketty (2014).
Beside the role of the top 1% also formula “r > g”” which purportedly does not explain
historical patterns of inequality, authors point at imperfect elasticity between labor and
capital, which might be also identified in Piketty’s work. Acemoglu and Robinson
(2015) argue with the example of South Africa and Sweden for which they run statis-
tical regression. According to their analysis, the development of the top 1% went
through the same pattern in both countries, however their national inequalities were
substantially different. Empirical challenge of Piketty’s (2014) work was also held by
Phillip W. Magness and Robert P. Murphy (2015), however their corrections are rather
formal with no change in general trends.

In spite of partial uncertainties, the dynamics of production process allows basal
conclusions. Firstly, aggregate wealth has increased enormously during the last cen-
tury. The data showing continuous increase of global GDP does not require any deeper
analysis, since we do not observe long-run declining tendencies of economic perfor-
mance in any of the world regions which can be demonstrated e.g. by the latest PWT
9.0. A deeper analytical insight is also provided by Robert C. Feenstra, Robert Inklaar,
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and Marcel P. Timmer (2015). Despite contradictory results in global inequality quan-
tifications, which depend mainly on used data and adopted methods, it is also apparent
that changes affecting inequality the most are placed in late 1970s and early 1980s.
Wealth and income shares of the bottom social strata is declining while wealth and
income shares of the top strata are rising. Wealth share of the top 0.01 % in the United
States is six times larger than in late 1970s; saving rate at the top wealth shares is
significantly higher than for the bottom 90% (especially Jones 2005 and Saez and Zuc-
man 2016).

2. Microeconomic Foundations of Economic Inequality

Researches presented in the previous part have been placed in the empirical field. The
next part attempts to uncover inclinations toward deepening inequality under market
conditions theoretically and it attempts to explain why inequalities captured above do
not decline with increasing global wealth. For this purpose, we make use of neoclassi-
cal evergreen — Cobb-Douglas utility function — which, in combination with Schum-
peterian approach advanced by Philippe Aghion and Peter Howitt (2009), is supposed
to serve as unique research tool. By using it, we do not face difficulties concerning
particular influences on inequality, e.g. national state policy, global economy constel-
lation, differences in individual preferences, etc. The inequality thus can be explained
strictly by general market principles.

Theoretical contributions to inequality issues rarely aim at general explanation
of observed dynamics since most of studies are rather particularized into a few possible
drivers (e.g. technology, education, etc.). Recently, the most famous exception is
Piketty’s general formula “r > g”. Older theoretical contributions include Stiglitz
(1969), whose article presents implications for the distribution of wealth and income
based on alternative assumptions about savings, reproduction or inheritance policies,
which are investigated in the context of a neoclassical growth model. Despite the au-
thor isolates different economic forces in order to evaluate which of those forces tend
to make the distribution of wealth in the long-run equalitarian and which tend to make
wealth unevenly distributed, the presented model is too narrow and do not expose gen-
eral market logic. A broader theoretical context of economic distribution is seen in
Nicolas Kaldor (1955), who researched alternative theories of redistribution through
Ricardian (classical) theory, Marxian theory, neo-classical (marginalist) theory and
Keynesian theory.

More recently, some of the general theoretical papers are in contrast with a for-
mer neoclassical approach which — due to its stationarity — leads to convergence.
Namely, Jonathan B. Baker and Steven C. Salop (2015) examined the relationship be-
tween inequality and market mechanism with the conclusion that markets tend to raise
the return to capital and hence contribute to the progression and perpetuation of ine-
quality. In a similar fashion we read papers of Jason Furman and Peter Orszag (2015),
Matthew Rognlie (2015) or Sean Ennis and Yunhee Kim (2016) who based their study
on William S. Comanor and Robert H. Smiley (1975). A positive relationship between
market power and inequality was however detected earlier, e.g. by John Creedy and
Robert Dixon (1999). Ennis, Pedro Gonzaga, and Chris Pike (2017) further composed
a model that signifies diverging tendencies of market mechanism. An innovative
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approach to theorize inequality is seen in Xavier Gabaix et al. (2016). In contrast to
renowned studies dedicated to random growth theories of the wealth distribution, es-
pecially Jones (2005), Jess Benhabib, Alberto Bisin, and Shenghao Zhu (2011, 2015,
2016), or Acemoglu and Robinson (2015), Gabaix et al. (2016) overcome stationary
distributions and focus on transition dynamics. At the same time, their model analyti-
cally advanced results of Shuhei Aoki and Makoto Nirei (2015), whose research, de-
spite the focus on transition dynamics, uses purely numerical analysis with a particular
focus on the influence of tax changes, i.e. with a loss of theoretical generality. Authors
come up with a finding that unlike parsimonious deviations from the basic model a
simple Gibrat’s law for income dynamics cannot explain rapid changes in inequality.

2.1 Context of the Cobb-Douglas Utility Model

The presented model considers market as a mechanism permanently driven by util-
ity/profit maximization. This is so due to a certain form/level of competitive struggle
among agents. Therefore, every single agent whose reproduction depends on resources
appropriable on the market is forced to, for the sake of his survival, continually
strengthen his market position. In order to built-up his competitiveness, the agent uses
unconsumed resources. If the agent has no unconsumed resources left and others do,
then the agent is unable to strengthen his competitiveness and competitive pressure
impedes him further appropriation of resources on the market. Further, the agent uses
only his own resources. Not only because of broad literature dedicated to “credit con-
straints”, covered also by e.g. Aghion, Eve Caroli, and Cecilia Garcia Penalosa (1999),
Rafael Gomez and David Foot (2003) or Oded Galor (2009) such market barriers
should be eliminated mainly because creditworthiness and imperfectness on capital
markets, in this case, might intensified diverging tendencies.

Variables used in the proposed model follows up the general model of inequal-
ity (Robin Maialeh 2017) and are described as follows: by T we understand total re-
sources in various forms as the result of both labor and capital which agent has before
any consumption. Further, § is assigned to all resources essential for agent’s reproduc-
tion on a given economic level; the lowest costs that ensure agent’s survival on a given
market. In other words, § is a reference point for the “price” of consumption; vulgarly
put — a depreciation of agent’s existence. The following use of the term “reproductive
consumption” is to emphasize the necessity to persist in the production process. Don-
ald J. Harris (1978, p. 55) similarly defines necessary consumption as a “quantity re-
quired for consumption in order that a unit of labour may be maintained in production”.
The term is also used in feminist theory (e.g. Ruth Fletcher 2006). Above that, C is the
actual consumption, while § € C. G is determined by the difference between 7 and C.
It basically represents how much agent has at a disposal after securing his reproduction
and actual consumption given by propensities to consume and to invest. By G we un-
derstand all remaining activities which are supposed to strengthen agent’s competi-
tiveness. £T9TAL is total amount of resources available on the market for which all
agents compete and &SH#4RE is a share of ETOTAL which agent is able to appropriate on
the market. In addition, we assume that agent does not lose any resources in allocation
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— agent i can only gain &;RE in addition to t;,_; or stay with the previous level of

total resources; the latter assumes that t;; = 1;,_; & &RE = 0.

It is necessary to understand that 7, § and § do not correspond to traditional
income, consumption and savings. Despite similarities between our reformulation and
the traditional concept, outlined variables require different treatment in order to cap-
ture isolated market mechanism. This is also the reason why e.g. Satyajit Chatterjee
(1992), who concludes that neoclassical growth model does not necessarily imply con-
vergence, is not taken into account. Despite Chatterjee researches two identical econ-
omies and dynamics of wealth distribution, his neoclassical model contains further
specifications that would significantly distort the core idea of the proposed model. The
model is therefore rather inspired by Schumpeterian infinite innovation stimuli which
eliminate neoclassical steady-states. For similar reasons, also Deaton’s theory of con-
sumption, which aspires to clarify poverty issues, cannot be broadly incorporated since
the role of subjective/individual factors is constitutive for his theory. The model is
easily interpretable also in the theory of the firm where utility maximization is substi-
tuted by profit maximization.

2.2 Formulation of the Cobb-Douglas Utility Model

Let us start with the algebraic expression of already outlined relationships. The ordi-
nary Cobb-Douglas utility u(x;, x,) = x{"xé2 , which — except discussions on dynamic
modelling with Cobb-Douglas production function in macroeconomics — works with
static forms, is therefore reformulated (and dynamized in the end) as follows: agent i
maximizes his Cobb-Douglas utility in time 7 given by actual consumption and invest-
ments to strengthen his position on the market. Investments thus serves as a “guaran-
tor” of future consumption. The share of actual consumption and investments on final
utility is given by propensities to consume PROP(C) and to invest PROP(G).

ngagxu €, = CitPROP(C)itgitPROP(C)it

s't'pCitCit + pgitGit = Tit»

(1)

where pc;, = f(p(6i; i) Dg, = 1/f (Pc;,) With p as the Euclidean distance be-
tween reproductive consumption and disposable total resources; while still § € C. The
idea is that bigger difference in the Euclidean distance determines lower weight of
actual consumption, which is therefore burdened by a higher “price” — by the function
value of the distance. Also, bigger difference in the Euclidean distance signifies that
the agent has quite enough total resources. However, in order to keep such amount of
resources the agent needs more resources for competition. A smaller Euclidean dis-
tance on the other hand means that the agent has a lower amount of total resources.
This generates lower “price” of consumption and therefore makes consumption —
which is in that particular case mainly composed of reproductive consumption § —
more likely to happen. The reason is that the agent inclines to consume a bigger frac-
tion of total resources when total resources are smaller. PROP(C) denotes propensity
to consume measuring dynamized shares of actual consumption on changing total re-
sources; PROP(S) denotes propensity to invest measuring dynamized shares of
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unconsumed resources on changing total resources. These propensities say what frac-
tion of total resources is dedicated to consumption and what fraction is left uncon-
sumed for enhancing competitiveness when changing total resources over time. Addi-
tionally, changes in PROP(C) and PROP(G) derive from marginal propensities, i.e.
from what fraction of additional unit of resources is consumed and what fraction of
additional unit is invested to competition struggle in the next period. Therefore, dy-
namized propensities, changing with any additional unit of resources, should not be
defined as average propensities neither as marginal propensities. For any case, propen-
sities change proportionally and inversely, thus:

PROP(C)y + PROP(Q); = 1, 2
and further,
aC; ac,
PROP(C),e = 254, PROP(S), = 22
atit ACs AC aTit (3)
= ACy; AGy < Aty;0 < FE,FZ <1.

In order to reflect the core idea of mentioned propensities, it redirects us to dy-
namic forms. When considered a very low level of total resources, let us say C;; —
Tt © 6 = Cj;, the agent tends to consume all of them. In this case, propensity to
consume PROP(C) is approaching to 1. It follows that PROP(G) is approaching to 0
proportionally as PROP(C) is approaching to 1. With a higher amount of total re-
sources agent assesses which fraction of the resources to consume and which to keep
for strengthening his position. Further, we standardly assume that consumption is an
increasing function of income. In spite of statistical estimation of Simon Kuznets
(1946, p. 53) and Raymond Goldsmith (1955, pp. 47-88) regarding long-run constancy
of the propensity to consume and redefinitions by James Duesenberry (1949) or Milton
Friedman (1957), the Keynesian assumption is, at this place, re-formulated in a differ-
ent sense with the emphasize on necessity to consume represented by § as a fraction
of C. Such a theorizing is, therefore, closer to the current research: for instance, Chris-
topher D. Carrol, Jiri Slacalek, and Kiichi Tokuoka (2014) find a wide dispersion in
the MPC across the wealth distribution. Mostly, less wealthy households have much
higher MPCs than wealthier households. According to them the ratio between wealth
and income is the key determinant of the MPC changes which contradicts former sta-
tistical estimations (Kuznets 1946; Duesenberry 1949; Goldsmith 1955 or Friedman
1957). Theoretical aspects of these determinations were also researched in the context
of the neoclassical model (Chatterjee 1992). Such a dynamic formulation requires fol-
lowing conditions for one of the propensities; for assumed continuous function
PROP(G): (0, ) — (0, 1) we have:

PROP(S) is increasing (0,1)
(H) TliitrjleROP(C)(th) =1
Aeconst € (0,00) 1 PROP(G) is convex(0, const); PROP(S) is concave(eqonst, ©)
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where €., 18 an inflex point, which is equal to a certain level of total resources where
propensities are equal, respectively have values = 0.5. As a general solution for dy-
namized forms of propensities is the set of functions 9t which follows H conditions:

M = {PROP(S) € C((0,), (0,1)|(H)holds}.

From this we deduce that a constantly bigger fraction of additional units of total
resources is becoming a component of unconsumed and hence invested resources.

Further, we continue with standard constraint maximization through La-
grangean function, Equation (4), which is interpreted as:

L= CitPROP(C)itgitpRop(g)it + A(pcitcit + P, Sie — Tif)’ @
Z_i = PROP(C)CPROP(©=1GPROP() _ ). = (), (5a)

Z_éz = PROP(G)CPROPOIGPROPO)-1 _ Jp. =, (5b)

S =PcCHpS—T=0, o

with FOC (5a), (5b) and (5¢). Assuming 0 < C; 0 < G, the unique solution for C* and
G*is:

PROP(C)CPROP(C)-1¢PROP(S)

=, (6)
pc
PROP(C) cPROP(§)-1
PROP(S)C 3 Y @)
pg
which naturally gives PROP(C)CPROP(O=1GPROP(S) /. =

PROP(G)CPROP(OIGPROPS)=1 /p . Both terms divided by CPROP(O~1GPROP()-1 gre sim-

plified to PROP(C)G/pc = PROP(G)C/pc, alternatively pc G = PROP(S)p.C/

PROP(C). Then we substitute pc G back into the third FOC to obtain p.C +

PROP()p.C/PROP(C) —t=0. This implies p.C = PROP(C)/(PROP(C) +
PROP(Q))r; for C* we get:

. PROP(C)  t

PROP(C)+PROP(S) pc

and according to pc G = PROP(S)pcC/PROP(C) it follows that:

=

= PROP(C) p’—c 8)

PROP(S) T il
PROP(C)+PROP(Q) pc PROP(S) e (9)

while the unique solution in R >0 is satisfied as long as 0 < PROP(S),0 <
PROP(C),0 <p¢,0 <pc,0<7. To check the constrained maximum, the bordered
Hessian is:

0 —Pc —Ps
H=|—pc PROP(C)(PROP(C) — 1)(C")PROP(©-2¢-PROP®)  pROP(C)PROP(G)(C)PROPEO-1(G)PROPO-1 |
—ps  PROP(C)(PROP(Q)C*"OPO1(¢)PROPO=1  PROP(G)(PROP(S) — 1)(C*)PROPC)(Gr)PROP()-2

where the determinant is:
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det(H) =pc[~pcPROP(S)(PROP(G) — 1) (C*)PROP(O) (G*)PROP(I=2 4 1p PROP(C)PROP(G)(C*)PROP(O171(G)PROP(O)-1]
= P¢ [-Pc(PROP(C)PROP(S)(C*)PROPO-1(G)PROP©)-1
+pcPROP(C)(PROP(C) — 1)(c*)"R0P<C>-Z§*”R‘”’(9]
= CPROP(O=2GPROP(-2[_PROP(G)(PROP(G) — 1)p2(C*)? + 2PROP(C)PROP(S)pcpcCS
— PROP(C)(PROP(C) — 1) p2(§")?].

It is clear, given the assumptions PROP(C) + PROP(G) = 1;0 < PROP(C) <
1;0 < PROP(G) < 1, that the determinant is positive. Hence, the stationary point
(C*,G¥) is a maximum.
Additionally, comparative statics is used to explain logically consistent varia-
tions of p¢, p¢ and 7. The following term:
ac* _ PROP(C) T

apc  PROP(C)+PROP(S) p <0, (10)

proves that as the difference between reproductive consumption and total resources
increases, the quantity of actual consumption tends to decrease. However, actual con-
sumption remains to be an increasing function of total resources — an increase in the
difference between reproductive consumption and total resources is possible only
when increasing total resources. The fact that increasing total resources relates to in-
creasing actual consumption is proven followingly:
ac* _ PROP(C) 1
at  PROP(C)+PROP(S) pc

(an

Further, the model ought to be formulated in a way that C*and G* are neither
substitutes nor complements. In other words, actual consumption is not affected by
changes in unconsumed resources and vice versa, but both are determined by changes
in total resources. This is simply verified through C*/dpc = 0.

The envelope theorem is also used to look at the effects on the utility of the
agent at the optimum. Hence, we calculate the situation du(C*(pe, 123 1),5(pe, 123 1))/
dpc which equals to:

3(CPROPIOGPROPE)) A9 (pcC+pgS—1)

(12)
opc dpc

The utility function does not depend directly on p which implies that the first
term is zero. Therefore, we get du(C *(pc,pg, ‘t), C*(pc, e 1:)) /dpc = —A*C*. From
the Lagrangean equation we see that 0 < A*. In a regular Cobb-Douglas utility case
this would imply that increasing Euclidean distance between reproductive consump-
tion and disposable total resources indirectly decreases utility, which would be logi-
cally inconsistent. Therefore, in the present case, as stated above on the relation be-
tween p¢ and pg, an increase in the Euclidean distance inversely and proportionally
decreases p¢, which eases to allocate agent’s resources in the form of investment (un-
consumed resources). This consequently strengthen his competitiveness when increas-
ing the distance between reproductive consumption and total resources. In other words,
the effect of increasing p. is in terms of maximized utility counterbalanced by the
effect of decreasing pc. Moreover, an increase in p is the result of increasing T which
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has a positive effect on agent’s utility. This is derived similarly as above — we get
du(C*(pC, 123 r), G* (pc, 123 1))/dx equal to:

d(CPROP(OGPROP(S)y  29(pcC+pc§-1)
at at -

1 (13)

which confirms that the effect of an increase in total resources is positive on agent’s
utility. A* hence captures the effect of changes in total resources on utility at the opti-
mum.

In this Cobb-Douglesian reformulation it can be seen that the agent is, according
to presented calculations, exclusively motivated to increase his total resources. There-
fore, it is crucial to capture the process of resource appropriation. The process is sim-
ultaneously behind the issue of economic inequality which is, simply put, a result of
operating market laws of economic distribution. For this purpose, it is assumed Schum-
peterian theory advanced by Aghion and Howitt (2009). The probability u, that the
innovation is successful at ¢ is positively related to the amount of resources R, allocated
to the innovation process — the process of building-up competitiveness. Further, the
probability u, is inversely related to yA;_; which represents a new level of innovation
productivity. In other words, the higher the level of competitiveness the agent strive
for, the more difficult it is to implement the innovation. The probability is then cap-
tured as:

=0 (5). (14)

YAt-1

From (14) it is thus seeable that the differentiating factors of inequality are the
amount or resources R; allocated to the innovation and yA;_; representing the new
level of innovation productivity (4;_; is the technological parameter, y — 1 is the
growth rate since y > 1). Assuming constant yA,_, for all agents, i.e. equal competi-
tiveness-building ambitions in order to isolate market differences among agents, then
can be said that the bigger the amount of invested resources the agent has at ¢, the
higher the probability to innovate and to strengthen his competitiveness the agent has
at ¢ + 1. At this time, it is crucial to understand that the amount of resources R; repre-
sents unconsumed resources transformed into investments of the i’s agent. Therefore,
it is claimed that R;; = G;;.

The probability-based appropriation of additional resources — the aim of the
agent i defined by his utility function — is therefore defined as:

SHARE _ yTOTAL ZEJ "Si
=8 SNy (15)
where Zio_l G; denotes sum of all invested resources of agent i from t; to ¢ for t, — t,
whilst 250—1 -1 G; represents all invested resources of all agents from ¢ to ¢ for £y —
t. EF9TAL denotes the total amount of resources available on the market. Accordingly,
SHARE is the share of total resources which belongs to i given by the relation of his
and total invested resources.
The divergence among agents is captured by the intertemporal extension of the

basic model; assuming again 1;; = T;;_; © & ARE = 0 we deduce:

PANOECONOMICUS, 2019, Vol. 66, Issue 2, pp. 145-163

157



158

£ Robin Maialeh

maxu €9 = CitPROP(C)”gitPROP(g)”; 16)
s:tpc;, Cie + Pe,,Sie = Tie—1 + & FF,

where total resources in ¢ are the sum of total resources in ¢ - 1 and appropriable re-

sources gained on the market in z. The latter derives according to (14) from the amount

of investments allocated by the agent in ¢ - 1.

In sum, Cobb-Douglas preferences of agents give the solution (8) and (9). Mar-
ket environment orders to strengthen agent’s competitiveness through competitive
pressure. A part of total resources is consumed according to PROP(C) with regards to
pc. The remaining part of total resources is invested according to PROP(G) in order
to strengthen agent’s competitiveness. As it is shown in (15), an agent appropriates a
share of the total amount of resources available on the market according to the amount
of investments allocated to the competition struggle; in other words, agents appropriate
resources according to their market power. Therefore, each solution for maximizing
agent’s utility drives the agent to increase his total resources. If we run a simulation of
two agents with slightly different initial levels of total resources (or even equal for the
first round), competing on a perfectly competitive market under the same conditions
and assuming homogeneous preferences, we would observe — according to the set of
assumptions and outlined relationships — steadily diverging amounts of total resources
which agents have at a disposal in time ¢ + n.

The model elucidates fundamental market powers as a diverging factor of eco-
nomic distribution. However, it does not say that in any case and under any conditions
market measures will lead to economic inequality in our real world. However, what
will be always present when market measures are employed is this diverging tendency.

The model is easily transformable into the theory of the firm which allows to be
elaborated further e.g. in a sense of Almarin Phillips (1966) who identified the princi-
ple “success breeds success” in the aircraft industry; as well as the following research
accomplished by Henry Grabowski (1968) and his adaptation on chemical, petrochem-
ical and pharmaceutical industries. Additionally, we might find common denominators
with Myrdal-Kaldor’s cumulative causation.

3. Conclusion

The article theoretically confronts the claim that economic inequality is primarily a
result of market imperfections. Such a claim is frequently demonstrated on traditional
neoclassical approach incorporating Cobb-Douglas production/utility function which
results in economic convergence of agents. In order to empirically challenge the main-
stream view, the first part deals with quantitative findings on economic inequality.
Global inequality research is structured according to used method and data source. In
sum, the majority of authors tends to conclude global inequality as rather increasing,
however this significantly depends on the used method. In case of top income shares
the situation is clearer. On the example of the United States it is demonstrated how
increasing wealth is distributed in the society. It is evident that the vast majority of the
wealth/income increase is appropriated by top shares while the bottom deciles experi-
enced stagnation or even decline in their economic power in recent decades.

PANOECONOMICUS, 2019, Vol. 66, Issue 2, pp. 145-163



Why Market Imperatives Invigorate Economic Inequality? Cobb-Douglas Utility Remodelled

Theoretical confrontation of converging arguments is the matter of the second
part. In spite of fruitful and pioneering researches in the field, most of the research
focuses on partial drivers of inequality (savings, taxes, inheritance etc.) where abstract
market mechanism as a whole is not researched as a central category. Based on the
previous analysis, the composed model presents a modified theoretical frame of Cobb-
Douglas utility function which is supposed to reveal diverging tendencies among in-
teracting economic agents. As explained in the text, the elaborated frame specifies that
agents divide their utility between actual consumption, which contains reproductive
consumption, and investments securing their future consumption, while maximizing
utility is constrained by the amount of total resources at agent’s disposal. Agents under
market conditions face the pressure to invest, otherwise they will lose their competi-
tiveness and their reproduction is threatened. Hence, if we assigned the Equation (15)
to identical, freely and rationally acting agents using their own resources to compete,
we would observe continually deepening resource gap between the agents. Another
characteristic of the formal scheme is the fact that it includes accelerating effect which
is based on dynamized propensities. Intertemporal asymptotic modification of propen-
sities contributes to the fact that wealthier agents enjoying the same conditions as oth-
ers will be able to use steadily more resources to defeat the rest within competition
struggle. The conclusion that can be drawn from this paper is that agents defined by
modified Cobb-Douglas utility function and who interact on a perfectly competitive
market tend to economically diverge in terms of their total resources T over time ¢ + n.
Thus, on the contrary to the general postulate of neoclassical convergence, it follows
that upon given conditions economic inequality is driven by isolated, perfectly func-
tioning market forces.
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