O.C. Cyxapes 57

OKOHOMUKO-MATEMATUYECKWUE MOLAEIN

VK 330.101
I'PHTMH 06.03.07
Model of Economic Growth with Information Asymmetry
and Inequality
Oleg S. Sukharev,
Doctor of Economics, Professor
E-mail: o_sukharev@list.ru
Abstract

The subject of the paper is the model of the economic growth of the system is proposed, taking into
account the asymmetry effect of information in this system, as well as the level of income inequality
between the elements of the economy. The purpose of the study is to obtain a model of the influence
of asymmetry of infromation and income inequality on economic growth. And the asymmetry of
information can be considered as a kind of inequality, only from information. Methodology of the
study. The method of econometric modeling and analytical derivation of the relevant relationships
describing the relationships by the parameter of the considered model is used, proceeding from the
problem of determining the influence of asymmetry of infromation and inequality on economic
growth. Results of the study and main conclusions. Changing the information structure affects the
search for sellers and buyers. Agents are very scrupulous looking for information where you can buy a
good at the lowest possible price. Information asymmetry is proportional to the ratio of information
completeness of two agents. The presented analytical dependencies give results in the form of
conditions for the effect of information asymmetry on the information system by comparing the system
without asymmetry and with the presence of asymmetry, simplified by two agents or groups of agents.
The obtained analytical dependencies allowed within the framework of the model to draw conclusions
that the rate of change of inequality at different time intervals varies in different ways, and this also
affects the rate of economic growth.

Keywords: economic growth, information, inequality for income, information asymmetry, modeling
of the growth

1. Introduction

Emergence of the “economy of knowledge” was proclaimed in the economic theory of information
(Marc Porat, Fritz Machlup, George Joseph Stigler, Joseph Stiglitz, etc.) [1-6] as a new form of economic
relations and production of knowledge acting as a separate good. Market prices were considered as
information signal to the agent defining its choice. There appeared different kinds of information sectors.
Information obsolescence was considered as the reason of the prices range in the market, information
asymmetry as the reason of adverse selection of decisions, opportunism and high transactional costs, and
etc. It is necessary to notice, that economists have been paying much attention to information provision of
management with information for a long time, in particular, to accumulation, preparation, processing and
use of data (information) about various system elements and structural units of management. The main
problem not solved in the information economy, which is of great importance for the knowledge economy,
is the problem of the relationship between economic growth and the asymmetry of information in the
system and the level of inequality. Below we propose a model for such a connection. The information
factor is not taken into account in many known models of economic growth, while information has a
strong influence on economic dynamics [7-8, 9-16].
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2. Influence of asymmetry on the growth of the system

Information asymmetry can increase or reduce the volume of the relevant information, thereby
defining information growth of the considered system which consists of two or many agents differently
informed.

Let us formally write down the condition of information asymmetry influence on increase of
information possibilities of the system of any level. Let us introduce a number of signs: N - number of the
agents operating in the system, possessing and producing the volume of information Q. Each of the agents
equally possesses the information (total volume and the relevant information g = k Q, where k is a share of
the relevant information in the total volume, or norm of knowledge). The second situation is when the
same number of agents N is presented by the number of agents N1 who possesses the volume of
information Q; and the relevant information (knowledge) g1 = ki Q1, and a group of agents N, possessing
information Q2 and the relevant information volume gz = k2 Q2, where norms of knowledge are ki and k
accordingly, and, N = N1 + N, and Q = Q1 + Q.. General information in the system is equal to the sum of
information of each of the agents groups and the structure of the groups defines the general value of the
agents of the system — N [7-8].

This can be referred to two agents and to two groups of agents, for example, the most and the least
informed. In particular, the agents of the first group (index one) are the most informed, and the agents of
the second group (index two) are less informed.

It is also characteristic for knowledge, that q = qi1 + g2, and if g:> g, then the first agent or group
possesses greater volume of the relevant information. We will introduce designation of the specific
information in the system which is the share of one agent: a = Q/N and b; = Q1/N1 and b, = Q2/N>
accordingly. Then the value of information asymmetry is:

¢ = Q1/Q2 = (b1 N1) / (b2Ny).
It is possible to write it down in a different way:

_ka

K, 0,

And size Q1 can be found:
_q.k=k,
=l !

Then we will define theoretical value of information asymmetry ¢* at which broadening of the
relevant information will be observed in the case with arising asymmetry (q: and g2, g1 hot being a part of
02, and g2 not being a part of 1) relative to the situation when there is no asymmetry (q).

Two cases are interesting, when q: + 2> ¢ and ¢ + ¢2 <g. Using introduced above proportions, we

will write down:
kibyN¢ +Kkob, N, > kaN,
aN =b;N; +b,N,,
K[y N¢ +byNoT < kb Ny +koby No.
Having divided the right and the left parts of the inequality by N, we will have:
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Whence we have:
(9, +0,)/g>1
at
k -k,
k,—k
By analogy we have:

(0, +9,)/gq<1
at

Q>

k—k,
k, —k '
Asymmetry does not influence information changes of the economic system presented by two or
more agents at ¢ = (k - k2) / (k1 - k), at k # k1, k # k2. Through the parameter of information provision u
and the parameter of information completeness ¢, we can express the value of asymmetry:
_Ucy —Uxc ¢y
B u;C—CUu Cop

o<

umu

(p:ac—l.
€2

Thus, information asymmetry is proportional to the relation of information completeness of two
agents (groups of agents) participating in information exchange and transaction.

The presented computation within the limits of the elementary method of the structural analysis1
yield analytical result in the form of influence conditions of information asymmetry on the information
system by means of comparison of the system with and without asymmetry on two agents or groups of
agents. Sometimes the similar technique is used estimating the level of inequality on economic growth of
the system, linking growth and the amount of investments, and assuming | = I1 + 12, and expressing
investments through the norm of accumulation as a part of income s Y. In essence, it is a priori
considered, that investments on any group of agents are equal to the accumulation part of the income.
Certainly, the rate of savings and norm of accumulation do not generally coincide, but also investments
into the economy are larger, than simply accumulated part of the income. If to introduce the parameter of
the system inequality as the relation of the income of the rich part of the agents to the poor, it is possible to
receive a similar condition, when inequality should increase more, than some value in order for the
investments of the system presented by the dichotomy to increase. Firstly, it will not mean economic
growth with higher rate yet, because it is not inequality that provides investments growth. And gross
domestic product according to the expenses is presented not only by investments, but also by internal
consumption, governmental expenses and pure export. Redistribution between these factors of growth is
possible that such simple computation does not reflect. Secondly, the economic system development is
influenced not simply by the equity parameter as the relation between the income of the richest and the
poorest [15-16]. It is influenced by the degree with which the income is distributed. The conclusion as if
the inequality (between the rich and the poor) will increase growth is absolutely incorrect. The result
depends on the starting point and many factors. The outcomes, when inequality increases, are possible,
and absolute recession is observed as it was in the Russian economy of 1990s. And when the growth rate
increases, the inequality is smoothed as it was in the Russian economy in 2000s. By the way, Kuznets

1 1 have been applying the similar block diagrams for a long time to demonstrate the elementary correlations which
are important for further economic analysis.
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effect describes the epoch of industrialization of the western countries [10], when the accelerated growth
of the economy was simultaneously accompanied by the inequality growth. (We do not assert that it is
because of inequality). The meaning of this effect is: when the growth dynamics slackened, the inequality
level also decreased. Then this effect was not observed at all. With reference to asymmetry estimation
there are less such reservations, as the direct parameter of the information system is considered. It is the
relevant information (knowledge) and not one of the growth factors of the product/income — investments
as when using the known approach to the problem having different formulation. But that problem has
many reservations which should be considered when the researcher tries to formulate the relevant
conclusions.

As it was shown, information asymmetry can promote the relevant information gain, probably
creating motives for information search, or involving combinatory ways of getting of additional
information at the agent’s level and to expand information production in the system. However, there is the
condition when information in the system is not increasing and even is not reducing. This function of
information asymmetry to reduce the relevant information is somehow co-ordinated with the idea of the
markets/systems destruction due to the asymmetry effect.

Technological changes (the progress in the field of means of information processing) expand the
agents’ possibilities at processing of increasing data volumes, and also in getting of the relevant
information (knowledge). Firms also receive additional benefits as costs reduction for search and
processing can operate in the direction of increase of labour productivity in the work with information and
the firm’s overall performance [17-19].

The Internet acts as the technology, which blurs geographical borders between the markets, reduces
transactional costs for the search of buyers and sellers. However, it does it everywhere with the adjustment
for the fact that various agents can use the advantages of the Internet depending on how they are adapted
for it and how their propensities allow them working with great information volumes. It is this nuance
regarding the Internet, which is not considered by the supporters of information economy. The Internet in
itself is not a panacea, despite specially created search systems (software) facilitating the search. When
search (not the information, which is presented chaotically enough) is regulated, of course, it reduces the
search costs, but when the information volume grows, at the excess of a certain critical volume for the
given system, it can sharply increase the search costs despite special search software (‘finder’). The
problem of getting of the relevant information from the found information, the so-called general
relevance, is not solved here too. Thus it is impossible to do without human brain. It is only human brain
who will carry out the selection and will generate a certain completeness of the relevant information for
the information agent, rejecting all other information of the search, or as original information garbage. The
agent should repeat the search if he did not take into account any detail in the first search, considering the
increasing volume of general information in the Internet. Problem statement of the search can also appear
rough, approximate, i.e. the agent does not always know precisely what he searches. This reason can also
essentially increase transactional costs for search.

With the growth of information sector, the general volume of transactions and transactional costs
increases all the same. Specific costs, i.e. transactional costs per unit of the found information or per agent
can decrease. And with the growth of the sector and increase of its productivity, the specific costs per
agent can even increase in connection with the relative reduction of the number of the agents occupied in
proportion to the growth of the sector. As for the specific costs per unit of the information found, they can
decrease due to the growth of productivity or efficiency coefficient of the information system.
Transactional costs can be presented with the following transactional function:

T
T

a=f(tTr,i,Q),

where Tr — transactional costs; TrO — initial level of transactional costs in the system; 1> 0 — the volume of
the relevant information (knowledge); a — the function dependent on the processing time (t) of the initial

Tr
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transactional costs TrO, speed of information processing (information productivity) — i and dynamically
changed total information volume — Q. Theoretically this function can be more or less than zero. The
positive value of this function should mean increasing speed of information processing and getting of the
relevant information (knowledge) and the negative value means the similar decreasing speed.

When a> 0 and I> 1, reduction of transactional costs will be observed. When a <0, 1> 1, increase of
transactional costs will be observed. The type of function a = f (t, TrO, i, Q) will define the dynamics of
costs.

At small information volumes 0 <I <1, we will have different character of transactional costs
dynamics. At a> 0 we have increase of costs, at a <0 transactional costs reduce.

The agents very scrupulously search for the information where to get the blessing at lower price.
Costs of the Internet use for them are the time spent for the search, because the agent pays a user charge
for the Internet which includes not only the search but its use for other purposes, including rest (games,
communication with other agents, and etc.). However, the basic expenses of time are the expenses for the
search in the Internet. To compensate such expenses modern agents reduce their sleep, i.e. they actively
use the night time for search and work in the Internet. Budgetary restrictions are the most significant for
the agent. They allow him thinking about expenses of time for search differently. If the expected
information is valuable for the agent, or in the course of search of one information (low price for the
blessing) he finds a set of useful interfaced data about the given blessing or about its substitute, the efforts
for search will not be vain.

It is improper to consider, that costs for the search of low price in the Internet are zero. Being the
resource of general access, the Internet is limited in application as the sellers can understate the price
announced in the Internet which in fact will be higher than the announced price at purchasing. The
purchase process itself assumes additional costs, and the buyer has already bought the product as
additional costs are connected with the purchase. By this time to cancel the purchase is problematic, if the
costs for purchase plus cancellation costs plus search of the new seller will exceed the difference between
the price announced in the Internet and actual payment.

It would seem that transactional costs should increase competition, especially in the Internet.
However, differentiation of the blessings, knowledge for their creation, the possible development variant
connected with the growth of these costs and the fact that the Internet is a common resource will preserve
the competitive process on the given kind of the blessings. Of course, competition in the sphere of
information possession in the Internet due to availability of this network intensifies, and its main
characteristic is not information search, but selection of exclusively relevant data from the found volume.
The agent who does it quickly and qualitatively will win in the competitive struggle in information sphere.
It is not the fact, that the victory in the information field will result in the victory in the market of
blessings creation as this information should be used skillfully. And this should be manifested in more
efficient production. This frame presents the next, not less important part of the competitive process.

The growth of the total information volume and the relevant information (knowledge which
demonstrates accumulation effect) on longer interval can increase costs for information search, including
the Internet. Besides volume increase, the reason is in the fact that information becomes more specialized
and differentiated. It means such qualitative parameters of information as, for example, data on the
subcontractor which cannot be found or identified with the network. Personal contact is necessary, and
this demands 10 times bigger costs. It can fail depending on the behaviour models of contacting agents.
Certainly, growth of information volume can lower the efficiency of the search if the growth rate outstrips
the rate of information search and processing in the same way as the rate of the personal income increment
lags behind the growth rate of population size of poor countries, generating demographic trap and
resulting in a trap of permanent poverty.

As we see, the technologies of work with information, including the Internet, reduce only a part of
transactional costs, but they do not exclude the necessity of creation of additional techniques of
information selection. The firms combine the activities, including marketing and executing a part of the
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procedures within the limits of classical marketing, and a part of them is fulfilled in the field of electronic
marketing?.

Change of information structure taking place under the influence of many factors, determines the
search of sellers and buyers. Often this search fails. It is paradoxical (as it breaks Metcalfe's law), but the
speed of the network does not depend on the number of objects. To be more precise, it can decrease at
growth of such number, and the speed of information processing can for certain decrease at growth of the
agents number and total volume of information for the same technological processing level. However, the
importance of the network is not reduced to the speed for the objects of the network. It is connected with
the network habituation effect, so the agents do not worry about the loss of sleeping hours. They only
aspire to solve certain problems in the Internet. Sometimes these problems are not necessary and
speculative. There appeared a blessing which in technological sense becomes the continuation of the
person, increasing dependence on the blessing without the dependence from the speed of information
processing (in any case the speed is higher, than the processing speed of the same information by the
individual) and network importance. The estimation of network importance will be completely defined by
the applied criterion of importance. However, it is always necessary to think, whether this criterion
reflects the original value or not, like whether Pareto criterion reflects the efficiency and which efficiency
it reflects.

3. The impact of inequality on economic growth is the general model

Now we will discuss the problem how information asymmetry [24] and income inequality can
affect economic growth of the system. Computations presented earlier demonstrated the influence on the
information change in the system, in other words, on ‘information growth’.

Let us imagine the economic system consisting of two groups of agents possessing different
information (information asymmetry in the system [24-25]) and creating different product/income. We
will consider the problem of influence of information asymmetry and inequality on economic growth of
each of the groups and the system as a whole.

Let's introduce the following designations: k, k1, k2 — efficiency coefficients (the relation of the
relevant information/knowledge to the total volume of the available information) of the system and on
each group of agents; z1 and z2 — knowledge, the relevant information of group 1 and 2 accordingly with
composition N1 and N2 and N = N1+ N2 the total number of the agents in the system; Y = Y1+Y2 (Y2 <Y1),

2 For more in detail see the monograph: Sukharev O.S., Kurmanov N.V., Melkovskaya K.R. Functional
Marketing and Internet Marketing». M: Kurs (Course), Infra-M, 2013. and the works of Sukharev O.S., Kurmanov V.V.
(2013- 2014) where the models of choice between transaction within the limits of electronic marketing (Internet) and
classical marketing are described and compared. By the way, such comparison is useful from the point of view of the
criticism of R.Coase’s position on the question: what economic processes occur in the firm and what processes
demand the market as an intermediary. | described the illegitimacy of such statement in a number of works, in
particular, Sukharev O. S Methodology and Possibilities of Economic Science (2013) and Theory of Efficiency of
the Economy (2009). Besides, the blueprints of such objections can be found in the work Institutional Theory and
Economic Policy, Book 1 (2001). As a matter of fact, electronic marketing is the areas outside the firm, and classical
marketing is procedures of intra-firm organization. The problem is that it is possible to consider the Internet as the
firm’s element, as its massive part located in computers of the given firm. They are densely bound and serve each
other, so there is an additional argument of the critical attitude of the specified oppositions of different processes — in
the firm and out of it. It is interesting to notice, that internal processes draw the data from external sources, the
Internet, and the Internet transfers only the result of internal processes — the created blessing and its price. Good
intellectual tricks in the form of the similar problems in the spirit of R. Coase are periodically invented by
economists. Honestly, it gives a little for cognition, to be more precise, for understanding of economic life and its
changes and for decision-making. Cognitive process widens because of this. It requires studying of ‘dead’ problems,
oppositions, conclusions which are picked up and absolutized by many economists, like domino effect at economic
crisis. Such position can be found in M. Spence's lecture, given when he received high award [20-21].
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the product/income of the system and created product/income of the groups of agents3 accordingly; g, g1,
g2 — the growth rate of the product/income of the economic system created by each group of agents,
g =dY/dt, g1 =dY1/dt, g2 = dY2/dt, g = g1 + g2. Let Q = Q1+Q2 be information volume in the system,
and at each group of agents. Then it is possible to introduce two kinds of information asymmetry: 1)
general asymmetry @0 = Q1/Q2; 2) specific (or relevant) asymmetry ¢ = z1/z2. It is possible to consider
conditionally, that the first agent/the first group is more informed and rich agent/group. However, for
further computations this assumption is not obligatory. We will designate the value of inequality as
n = Y1/Y2, the rate of inequality change as d n/dt = g n. The relevant information (knowledge) is the
function of income, time and the total volume of information, i.e. z1 =z1 (Y1, t, Ql), z2 = z2 (Y2, t, Q2).
The total volume of the relevant information in the system is z = z1 + z2. It should be noted that
information efficiency coefficient in each case will be: k = z/Q, k1 = z1/Q1, k2 = z2/Q2.*

Further, on at model formation it is necessary to make two important assumptions. Firstly,
efficiency coefficients of information systems make up a certain share from the growth rate of the system.
Secondly, the relation of the rates of two singled out subsystems (or rates of well-being change of two co-
operating agents) is proportional to the difference of the relevant information between them. We will write
down these two assumptions in the following way:

k=ag;k =01k, = a,0;,

3 Blz, - 2,]= Bl -1z.
[°P)

where a, al, a2 are the parameters which can eventually change depending on institutional conditions and
technological effectiveness of information processing (behaviour models of the agents). On short interval
it is possible to accept, that they do not change. B is also time-dependent parameter, as well as a. It reflects
the influence of institutional conditions and technological effectiveness. These parameters are inherently
the ratios of reduction reducing the difference in knowledge (the relevant information) to the exceeding of
the growth rate of one subsystem over another within the limits of the economic system (J3), or growth rate
to efficiency coefficient of the information system ().

Considering all introduced above correlations and parameters of the system, it is not difficult to
calculate:
a klaz + kzal

k =

a0
kh_o
ko oo

k=2, [ 2+ A
241 Yo @2

Then, provided that inequality in the system does not change, we will have:
Y =(n+1)Y2,
g9=+1g,
npu

o _,
dt

3 These computations are true for two co-operating agents as well, concerning the system of two agents, or to
contracting process
4 All introduced parameters are function of time.
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And the relevant information for each group of agents will be:

R
Blo-1)
Zy = n .
Blp-1)

Thereby, it turns out that the value of inequality does not influence the knowledge volume
accumulated by different groups of agents. To be more precise, proceeding from the received correlation,
if inequality does not grow and does not reduce, then its value is greater and the volume of the relevant
information at each group of the agents is greater, other things being equal.

However, other things being equal, the greater the value of ‘concrete information asymmetry’, the
less the volume of knowledge in the second group. And in the first group it will also be less (we will
rewrite z1 =n/ (B [1-1 / ¢]), whence it is evident, that with the growth of ¢ the volume of knowledge will
decrease). The value of inequality does not affect the volume of relevant knowledge, and the value of
asymmetry reduces it under conditions of the given model. But for the first group of agents the value of
reduction is less. Hence, the less the knowledge asymmetry, the better the system works at knowledge
increment.

If we take into account the influence of the general asymmetry for the case when inequality does
not change, the expressions will be as follow:

2= K190 ’
Bkipo —kz)
1Kz
Bkipo —k2) '

In this case there is similar conclusion, that greater value of general information asymmetry in the
system will lower the value of the relevant information (knowledge) of the agents for the given inequality
value, which does not change. On the contrary, the less value of general information asymmetry will
increase the relevant knowledge, which as we see, depends on ‘technological effectiveness’ of each group
of agents, i.e. on efficiency coefficient of information processing.

Now we will consider the situation, when inequality level changes in the economic system. We will
write down:

A - Blp-112,,

g2

g=01+02,
Y:Yl"rYz:Yz(?]"rl),
dy dn, dY,
—=—"Y,+—=(n+1).
ot a2 7Y

Thus, we will have:
g=g9,Y,+ g,(n+1) _
After transformations, we will have:

> It is necessary to understand, that it purely model solution, within the limits of introduced assumptions and
properties of the model.
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g
1+ Blp-1)z,

g(n+1)
1+ Bp-Dz,
Whence it follows that
1+ Blp -1z,
Blo-Dz,-n’
1+y
y-n'

92

g:quZJ"

g= gnYZ

g= gnYZ

7= = Blp-Dz,.
92
The growth rate of the economic system depends on parameter y, which can be presented through

the kinds of information asymmetry and reduction coefficient as follows:
_% ¢
A Py

Thus, the economic growth rate of the system is defined by the amount of the created product of
one of the agents groups (according to our condition it is the least provided group of agents), rate of
inequality change, the value of inequality and the relation of various kinds of information asymmetry.
Proceeding from the received correlation it is possible to draw the following conclusions:

For the same amount of the product of the agents group, the correlation of the kinds of information
asymmetry and constant reduction coefficients al and a2 , growth of inequality will mean increase of the
growth rate (d n/dt> 0), inequality reduction (d n/dt <0) and decrease of the rate of economic growth of
the system. In the denominator there is value n, which increase will operate in the direction of increase of
the growth rate of the economy at d n/dt> 0, and its decrease will operate in the direction of rate decrease.

2. Income increase of the group of agents (without income reduction of the other group) can
increase the growth rate. Other things being equal, the growth of the value of ‘concrete asymmetry’ in
comparison with the general information asymmetry, and the set correlation on the reduction coefficients
(information changes occur on the same interval faster, than the structure of the economy, technological
effectiveness of information processing and behaviour models of the agents change) will mean increase of
value vy, that will result in increase of the growth rate. Its decrease will accordingly result in decrease,
other things being equal.6

3. The received formula has a property: the economic growth rate is connected not only with the
value of inequality and presence of information asymmetry, but also with the change of inequality. That is
an integral condition of application of this formula, because if there is no change, i.e. d n/dt = 0, then
mathematically it turns out that rate g = 0. Of course, the situation is quite different in reality.

Let us receive the expressions for the growth rate of the product of the singled out elements of the
economic system. We have:

01 =028(p-1z;,
01=0,Y2+027.
Whence,
- 9,1 ,
n(y —mn)
_9p"2
y=n

92

® 1t is easy to show, that (1 + y)> (y - n), at n> 0, as (1 + y)> (1 + y) - (n + 1). The probability, that the relevant
information asymmetry is greater, than the general information asymmetry, is rather large. In practice any outcomes
are possible in proportion to arising situation.
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Thus, upward dynamics on the inequality will operate in the direction of increase of the growth rate
of the income in each group (of each agent). It is not obvious for the first group, as in essence there is a
square of the value of inequality in the denominator. Most likely, it will give the reduction of the growth
rate of the income of the first group if inequality increases. The rate is defined by the income of each
group, and as for value vy, reflecting excess of concrete asymmetry over the general information
asymmetry, with its increase the growth rate of the second group will decrease, and the income of the first
group can increase or also decrease depending on the difference (y - ).

In public system the income level between groups always changes, therefore inequality constantly
changes from a year to year (it is observed according to Gini coefficient on different countries and
according to the so-called stock ratio), therefore the given model is true, when inequality changes. If it
does not change, d n/dt = 0, and the growth rate of the system is zero. In case of equal distribution of
income n = 1, Y1 = Y2, inequality change is equal to zero, the gradient of income redistribution is absent
due to the absolute equality. Such situation is exclusive and in modern society it is unfeasible
(impossible)”

The value of the created income on the groups and for the economic system will be defined as
follows:

Yl :Ik—zﬂdt+cl,
ay Po

v,=1%2 2 qt.c,,
n o Po

Y =[1+1]jk—2£dt+c.
- o P

As we see from the presented dependences, the product/income of the system and its elements,
presented by the agents (groups) with different information and income, depends on the efficiency
coefficient of one element (group of agents). According to our condition it is the least provided agents
Y2 <Y1, and k2 <k1. Then they have worse technological effectiveness of information processing. The
more the value of the efficiency coefficient and the more the superiority of the relevant asymmetry over
the usual one, the more the product of the first group. The product of the second group depends on the
value of inequality. The more it is, the less is this product. The product/income of the economic system
depends on the same parameters. But this dependence is more smoothed because of the value of
inequality, i.e. when the value of inequality grows, the general quantity of the product will decrease by
smaller value, than the product/income created by the second group of agents.

Conclusion

This analytical result is subject to correction with empirical data. However, it accurately reflects
that the product/income depends on the value of inequality, and if the inequality is more, the product is not
absolutely necessary to be more. But the change of inequality influences the product change (growth rate),
the speeds having the same direction. At the same time it should be noted, that due to its formulation the
model does not give any constraints from above, i.e. it is not clear to what extent the economic growth rate
will increase, and at what rate the inequality will change. In practice, the rate of change of the inequality
usually changes differently on various time intervals. That will affect the rate of economic growth as well.
The similar results are characteristic and for the change of information asymmetry. That's another matter,
that asymmetry in relation to a complex economic system requires evaluation which is rather problematic
to make, though it is possible to do for the subsystems of microeconomic level within the framework of
economic researches.

7 Even under conditions of the Soviet system Gini coefficient was not equal to unit, and there was population
differentiation according to incomes, that set a certain inequality level and led to its change in this or that direction
on various population groups.

IIpobnemvl pvinounoti sxonomuxu. — 2018. - Ne 2. — C. 57-68.



O.C. Cyxapes 67

References

1. Machlup F. Production and dissemination of knowledge in the United States. - M.: Progress,
1966. - 462 p.

2.  Machlup F. Knowledge: Its Creation, Distribution, and Economic Significance. Princeton
University Press, Princeton, NJ: 1982. - 220 p

3. Popov EV Institutions. - Ekaterinburg: IE UB RAS, 2015. - 712 p.

4. Porat M.U. The Information Economy: Definition and Measurement, US Department of
Commerce, Washington, DC, 1977. - 319 p.

5. Stigler J. Economic theory // company information theory. Milestones of economic thought.
Issue 2. - St. Petersburg: The School of Economics, 1995. - Pp. 507-529.

6. Stiglitz J. The information and change the paradigm of economic theory // World economic
thought. Lectures of Nobel laureates. Volume 5. The second book. - M.: Thought, 2005. — pp. 535-629.

7. Sukharev O.S. Information Economy: knowledge, competition and growth. - M.: Finance and
Statistics, 2015. — 288 p.

8. Sukharev O.S. Knowledge management, information and economic growth (in 2 parts) //
Problems of the theory and practice of management. 2015. Ne 1, 7.

9. Aghion P. Howitt. A Model of Growth through Creative Distruction // Econometrica. March,
1992. P. 322-352.

10. Kuznets S. Economic development, the family and income distribution. Selected Essays —
Cambridge University Press, 1989. — 463 pp.

11. Nelson R. Economic Development from the Perspective of Evolutionary Economic Theory
Oxford Development Studies, 2008, 36, (1), 9-21.

12. North. D.C. Institutions, Institutional Change, and Economic Performance. Cambridge
University Press, 1990 - 152 p.

13. North. D. C. Understanding the Process of Economic Change. Princeton University Press,
2005. -187 p.

14. Silverberg G., Verspagen B. Evolutionary Theorising on Economic Growth// Discussion Paper
IMERIT, Maastricht. - 1995, August. - P. 1-20.

15. Solow R. Perspectives of the theory of growth //Journal of Economic Perspectives. — Winter,
1994. Vol. 8, Ne.1. — Pp. 45-54

16. Solow, R. M. The last 50 years in growth theory and the next 10. // Oxford Review of
Economic Policy, 2007. - Vol. 23 (1). - Pp. 3-14.

17. North D.C. Institutions // Journal of Economic Perspectives, American Economic Association.
-1991. Vol. 5(1). - Pp. 97-112.

18. North D. Economic Performance through Time // American Economic Review. — 1994, - Ne
84(3). - Pp. 359-368.

19. North D. Institutional Change and American Economic Growth. - Cambridge University Press;
Reissue edition. — 2008. - 292 p.

20. Coase R. Essays on Economics and Economists. - University of Chicago Press, 1994. - 232 p.

21. Spence M. Job Market Signaling // The Quarterly Journal of Economics. 1973. Vol. 87. No. 3.
P. 355-374.

22. Stiglitz J. Creating a Learning Society: A New Approach to Growth, Development, and Social
Progress. - Columbia University Press, 2014. - 680 p.

23. Stiglitz J. The Price of Inequality: How Today's Divided Society Endangers Our Future. -
W.W. Norton & Company, 2013. - 560 p.

24. Akerlof G. The Market for Lemons: Quality Uncertainty and the Market Mechanismi,
Quarterly Journal of Economics. — 1970. Vol. 84, Pp. 485-500.

25. Spence M. Product Selection, Fixed Costs and Monopolistic Competition, Review of
Economic Studies. 1976. — Vol. 43, Pp. 217-235.

IIpobnemvl pvinounoti sxonomuxu. — 2018. - Ne 2. — C. 57-68.



68

O.C. Cyxapes

Mopgesb 3KOHOMHYECKOT0 POCTa ¢ HH(POPMAIMOHHON acCMMMeTpHel
U HEPaBEHCTBOM
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AHHOTAIMA

B craThe paccMaTpHMBAIOTCA DIEMEHTAPHBIE MOJENN JKOHOMHMYECKOTO POCTA CHCTEMEI ¢ (PaKTOPOM
aCUMMETpUYHOW WHpopMaruu. JlaroTcsl pa3iaudHble PEKUMBI (DYHKITMOHUPOBAHUS IKOHOMUYECCKOM
CUCTCMBEI 110 TpaHCZiKHPIOHHOfI (l)yHKHI/II/I. ACI/IMMeTpI/IH I/IH(l)OpMaHI/II/I TpaKTyeTCH KakK HepaBeHCTBO,
qToO c6m/1)1<aeT MOACJIb pOCTa C I/IH(I)OpMaIII/IOHHLIM (l)aKTOpOM C MOACIIBKO pOCTa C y‘{éTOM HepaBeHCTBa
110 HOXO,Hy, CJIOXUBILICTOCS B HaHHOﬁ 3KOHOMH‘{CCKOI>‘I CUCTEMEC. HpeﬂMeTOM CTaThbH ABJISICTCSA MOOCIb
SKOHOMHYECCKOI'O pOCTa CHUCTEMBI, C y‘IeTOM BIIUSHUA aCI/IMMeTpI/II/I I/IH(l)OpMaHI/II/I B 3TOI>1 CUCTCMC, a
TAaK)XXC YPOBHA HCpPaBCHCTBA J0XOAOB MEXKAY OJJICMCHTaAaMH J3KOHOMMKH. L[eJ'II)IO HCCIICAOBAHUS
SIBJIIACTCA HOHy‘ICHI/IC MOIACIN BIIUAHUA aCI/IMMeTpI/II/I I/IH('bJIﬂI_[I/H/I 158 HepaBeHCTBa J0XO0OOB Ha
3KOHOMH‘I€CKI/II7[ POCT. HJ’I?{ JOCTHXKCHUA nejim HCIIOJIB3YCTCA METO/ OKOHOMCTPHICCKOTO
MOZICIIMPOBAHUA, IIOJYUCHUA COOTHO].HCHI/Iﬁ B AHAJIUTUYECKOM BHJIEC. OCHOBHBIG PC3yIbTaThI. C
HCIIOJIB30BAHUEM TCOPCTHUCCKUX Moneneﬁ IIOKa3aHO, 4YTO M3MCHCHHUC HHC’[)OpMaHHOHHOﬁ CTPYKTYPBI
BJIMACT HAa IMOUCK IIPOJAaBHOB U HOKyHaTeJ'Ieﬁ. AI'CHTLI TIHATCIIbHO HINYT I/IH(bOpMaL[I/I}O, ra€ MOXHO
KYIIUTb TOBAp IO MaKCHUMAaJIbHO HI/I3KOI71 LICHC. I/IH(I)O"pMaL[I/IOHHaﬂ ACUMMCETPpHUA IIPOINOPLHHUOHATIBHA
COOTHOUICHHUKO ITIOJIHOTHI I/IH(I)OpMaI_II/II/I. HpeZ[CTaBJ'IeHHLIe AHAJIUTUYCCKUEC 3aBUCHUMOCTU JOAKOT
pe3yJbTaThl B BUJIE YCIIOBUH BIMSIHUS HHPOPMAIIMOHHOW aCHMMETPUH Ha MH(POPMAIIOHHYIO CUCTEMY
MyTeM CPaBHEHHUS CHCTEMbI 0e3 aCHMMETPUHM M C HAJIMYUEM acHUMMETPHH, JUIS Pa3JInuHbIX IPYI
ArcHTOB. HOHy‘IeHHLIe AHAJIUTUYCCKHUC 3aBUCUMOCTH I1O3BOJIUJIN B paMKaX MOACJIU cacjyiaTb BbBIBOJ O
TOM, 4TO CKOpOCTb N3MCHCHUA HepaBeHCTBa 110 [[OXOZ[y Ha pa3H1>1x BpeMeHHLIX HHTepBaHaX pa3quHa,
4YTO TaKXC BJIHUACT Ha TEMIIBI 3KOHOMHYCCKOTO pOCTa. HOBTOMy KpuBas Ky3Heua MOJXET KakK
CO6J'IIO,H3TLCH JJI1 TaKUX 39KOHOMHMYCCKHUX CUCTEM, TaK U HE CO6J'IIOI[3TBCH, J'II/I6O HpI/IHI/IMaTL HHOﬁ BU.

Cmamvsi  nodcomosnena 6 pamkax eocyoapcmeennoco 3a0anus HIIP PAH, mema HUP
"Makposkonomuueckas u npOMbIUIIEHHAS NOTUMUKA POCMA. UHCMUMYYUOHAIbHbIE, CIPYKIMYPHbIE U
mexHoao2uyecKue usmeHenus "

KuroueBble caoBa: okonomuueckuii  pocm, unHpopmayus, — HEPAGEHCMEO N0 00X00Y,
UHPOPMAYUOHHASA ACUMMEMPUL, MOOETUPOBAHUE POCIA
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