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This work presents models of economic equilibrium by L. Walras and V. Kardash. The
Walras model, created in the second half of the XIX century, is the first mathematical model of
general economic equilibrium. It is based on the concept of perfect competition and assumes
that all market participants act rationally, striving to maximize their benefit. The model defines
an abstract system in which rational individuals operate, optimizing their objective functions.
At the same time, there is perfect competition, which means that no individual participant can
influence the market situation. The Kardash's model, developed in the XXI century, is a more
modern and realistic model. It is based on the concept of a compromise economic balance and
takes into account the presence of conflicts of interests between market participants. The article
highlights the main differences between the models of L. Walras and V. Kardash, such as: the
concept of modeling economic equilibrium, the mechanism for achieving economic equilibrium;
the process of formation of equilibrium prices; supply and demand functions; determination
of the state of equilibrium; degree of aggregation. Analyzing these differences, we come to
the conclusion that V. Kardash'’s model is a more modern and promising model for modeling
equilibrium states under the conditions of a market economy. The model has such advantages
as: constructability; practical orientation; socio-economic orientation. Kardash's model uses
specific marginal functions of demand and supply, which allows it to be applied to practical
problems. It takes into account the conflict-compromise nature of market relations, which makes
it more realistic and allows modeling not only competitive, but also socio-economic equilibrium.
The article establishes that V. Kardash's model is a qualitatively new stage in the development of
the theory of general economic equilibrium. It allows more complete and accurate reflection of
real economic processes.

Key words: economic equilibrium, L. Walras model, V. Kardash model, competitive
mechanism, compromise equilibrium.

binoycosa T. I1. Mooeni ekonomiunoi pienosazu: nopiHAbHUI AHAII3 MA NOUWLYK OATIAHCY

YV yiti pobomi npedcmasneni mooeni exonomiunoi pieHosaeu JI. Banvpaca ma B. Kapoawa.
Mooenv Banvpaca, cmeopena y opyeiil nonosuni XIX cmonimms, € nepuioro MamemamuiHo
MOOeno 3a2anbHoi eKOHOMIUHOI pieHosazy. Bona ocHosana Ha KoHyenyii 0OCKOHANOI KOHKY-
penyii ma nepedbauae, wo 6Ci YUACHUKU PUHKY OiHOMb PAYIOHATILHO, NPACHYYU MAKCUMI3AYIT
ceoci gueoou. Moodenv susHauae abcmpakxmuy cucmemy, y aKitl 0itomsb payioHanibHi iHOUGIOU,
KL onmumizyroms c6oi yinbosi yuryii. Ilpu ypomy mae micye 0OCKOHANA KOHKYPEHYisl, KA
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03HAYAE, WO IHCOOHUT OKPEMULL YYACHUK He MOdice 6NIAUHYMU HA punKosy cumyayilo. Mooenw
Kapoawa, pospobrena ¢ XXI cmonimmi, € 6inbiu cyuacHoo ma pearicmuyHo mooeno. Bouna
IPYHMYEMbCA HA KOHYENYii KOMNPOMICHOI eKOHOMIYUHOT piBHOBA2U MA 8PAXOBYE HAAGHICHb KOH-
rikmis inmepecis Midic yHacHUKaMu purKy. B cmammi 6u0insiiomsvcst OCHO8HI 6IOMIHHOCHE MIIC
mooenamu JI. Banvpaca ma B. Kapoawa maki, ax: KOHyenyis MoOent08aHHA eKOHOMIYHOI pi6-
HOBA2U, MEXAHI3M QOCACHEHHs eKOHOMIYHOI PigHOBAU, NPoYec POPMYBAHHS PIBHOBAICHUX YiH,
@yHKYii nonumy ma npono3uyii; 6U3HAUEHHS CMAHY piGHO8A2U; CIYNIHbL azpezy8anHs. Anani-
3y10uU Yi GIOMIHHOCII, NPUXOOUMO OO0 BUCHOBKY, wo Modeiv Kapoawa € 6inbut cyyacnoro ma
NepCneKmuBHOI0 MOOEINIO 01 MOOENIOBAHHS PIGBHOBANICHUX CIAHIE 30 YMO8 PUHKOBOT eKOHOMIKU.
Mooenv mae maxi nepegacu, AK: KOHCMPYKMUBHICHb, NPAKMUYHA CHPAMOBAHICb, COYIATb-
HO-eKOHOMIYHA cnpsamosanicms. B modeni Kapoawia 6ukopucmogyiomscsi KOHKpEemHi epaHudti
QyHKyil nonumy ma nponosuyii, wWo 00380JI€ 3acmMocyéamu it 00 NPAKMUYHUX 3a60akb. Bona
8PAX0BYE KOHPNIKMHO-KOMNPOMICHUIL XapaKmep PUHKOGUX 8IOHOCUH, W0 pobums ii Oitbu pea-
JICMUYHOI0 Ma 00380AE MOOeN08AMY He uue KOHKYPEHMHY, a U COYianbHO-eKOHOMIUHY pi6-
Hoeazy. B cmammi ecmanogneno, wjo mooenv B. Kapoawa € AKicHO HOBUM emanom y po36umxy
meopii 3a2anbHoi eKOHOMIUHOI pigHosacu. Bona 003sonse 6invuL nogHo ma mouno 8idoopaxcamu
PeanbHi eKOHOMIYHI NPOYecu.

Knrwwuosi cnosa: exonomiuna pienosaca, moodens JI. Banopaca, modens B. Kapoawa, kKouKy-
DEHMHULL MEXAHI3M, KOMNPOMICHA PiBHO6A2a.

Introduction. The theory of general economic equilibrium examines issues of
interaction between the main participants in the economy — producers and consumers —
in terms of prices and volumes of factors and goods. In general terms, economic
equilibrium involves the establishment of prices at which all participants in the economic
system achieve the best results for themselves. The state of economic equilibrium is
distinguished by the fact that none of the participants is interested in changing it with
the help of the means at its disposal.

The first mathematical model of general economic equilibrium was created in the
second half of the 19th century by the outstanding French economist L. Walras [1].
Despite the fact that this model was purely theoretical, the ideas contained in it had
a significant impact on the mathematical modeling of economic processes. Assessing
Walras’s contribution to economic science, the historian of economic thought
J. Schumpeter argued that «We owe to Walras the concept of an economic system and
a theoretical apparatus that, for the first time in the history of our economy, effectively
captured the pure logic of the relationships and interdependencies of quantitative
economic indicators». Such prominent economists as A. Wald, G. Cassel, K. Arrow,
J. Debreu, J. von Neumann, L. McKenzie, J. Hicks, P. Samuelson, V. Pareto and others
worked in the field of economic equilibrium modeling [ 2-3 ].

Formulation of the problem. Currently, the concept of compromise economic
equilibrium is becoming increasingly developed and widespread, in line with which
lies the compromise economic analysis first proposed by V. Kardash [4]. A distinctive
feature of compromise analysis is that it is based on indicators expressing the state of
compromise alignment of interests of economic entities. In this regard, of particular
interest is a comparative analysis of the historically first model of economic equilibrium
of L. Walras with one of the modern models of economic equilibrium developed by
V. Kardash.

Presenting main material. /. Formal and substantive analysis of the models of
L. Walras and V. Kardash. Walrasian economics is an abstract system in which rational
individuals act, optimizing their objective functions. All necessary information
is contained in prices and is equally available to all participants in the economic
system. In this case, perfect competition takes place, meaning that no individual
participant can influence the market situation, and it, in turn, provides them with equal
opportunities to realize their preferences. The main idea of the Walras model is that,
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under a certain price system, all participants in the economic system achieve the best
result for themselves, and a distribution of goods and factors occurs that resolves all
conflict situations between the participants. This situation in an economic system is
called competitive equilibrium.

The formal representation of the Walras model is as follows [1]. An economy
with [ consumers, m producers and n types of goods is considered. Each consumer is
characterized by an income function K, (p) and a demand function @, (p). The amount
of income of each consumer consists of two values: from the sale of his initial stock of
goods b, bi and income as a result of the consumer’s participation in the production of
I,(p) . Then we get

K(p)={b,p)+1,(p), i=12,...,I
The consumer demand function has the form

x. e X, U = (x!),i=1,2,....[;
()= % S b )= ()
0,otherwise.

The manufacturer is characterized by a set of production plans Y, € R” and a supply
function y, (p) of type

v, (p)={y. €Y, :<y,c,p>=1;3§y>k<<y;,p>,k=l,2,...,m.}.

The set ( y,* yeens y;,xl* ,...,x,*, p*) defines the competitive equilibrium in the Walras
model, if

yZe\yk(p*), k=12,...m; €]
x ed, (p), i=12.. 2)

m i I
Dyt b2y x; 3)
k=1 i=1 i=1
m / !
<p*,ZyZ+Zb,->=<p*,Zx:>- (4)
k=1 i=1 i=1

Conditions (1) and (2) mean that each of the participants, considering prices as given,
acts in the best way for himself. Condition (3) means that aggregate demand should not
exceed aggregate supply, and condition (4) shows that the cost of goods purchased is
equal to the cost of goods sold.

In his model of general economic equilibrium, Walras sought to describe the
mechanism of perfect competition, when there are a large number of producers and
consumers in the market, so that none of them is able to influence market prices. There
is another interpretation of the Walras model, according to which it is considered as
a scheme of optimal planning based on the coordination of decentralized decisions.
It is assumed that the system is running certain rules for price changes and norms of
behavior that ensure the achievement of equilibrium [5-7].

In Kardash’s economics, the central position is occupied by the law of economic
compromises, the essence of which is that conflicts in economic relations are resolved
through compromise coordination of divergent interests [2,4]. For the manufacturer, the
parameters that determine its competitiveness and the maximum possible profit from
selling goods on the market are important. For the consumer, the interest is focused on
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the parameters that determine his ability to pay and the maximum possible satisfaction
from his purchase on the market. In the process of forming a market compromise, the
interests of the producer and consumer are coordinated, as a result of which a resultant
interest is developed, expressed by the parameters of a mutually acceptable transaction
(P, Y ) , where P is the price of the product, Y is the volume of purchase and sale of the
product. The main idea of the Kardash model is that by compromising the conflicting
interests of economic entities, an equilibrium price system is formed, in which the
maximum reserve of economic power of consumers and producers is realized. This
market situation is called a compromise equilibrium.

Now let us present a formal representation of the Kardash model. We consider an
economy that includes » interacting commodity markets. Let D. be the maximum
possible amount of money available to the buyer in the market for the jth product.
Then, at price P, the consumer’s boundary demand function will have the form

J J

D,
Y(P)=—L, j=1,2,....n
(B)=% 7

Let D) be the minimum required profit that a manufacturer must receive in the
market for the jth product, and ¢, be the costs of production and sale of a unit of
product. Then the manufacturer’s boundary supply function will take the form:

D'
Y/(P)=—"—, j=12...n
J J ])/ _ Cj

Let us define the set of permissible transactions M in a system of interconnected

commodity markets:

M=nM, {(P,Y)(. ¢,)Y,2D;PY, <D, j=12,..n}.
The set (Pl*,.. ,Yn) specifies a compromise equilibrium in the Kardash
model if
(B BLY LY ) e M; (5)
P AY, D, b ! =1,2 6)
=argmax AY, =argmax| —=— =c, , J=L2,...,n
s = P P-c,) 1-Jo, /
* D/ .
Y; =5 j=12,...n. (7

J

Condition (5) means that in the economic system such compromise transactions are
made when buyers are solvent and producers are competitive. Compromise mechanism
for coordinating interests consumers and producers is implemented in conditions (6),
from which the system of compromise-equilibrium prices (Pl*,...,P:) is determined.
Relations (7) allow us to calculate the compromise-equilibrium purchase and sale
volumes &’ﬁ,...,Y: . It can be seen from this that the Kardash model (5)—(7) differs
from the Walras model (1)—(4) by its pronounced constructiveness in the construction
of boundary functions of supply and demand, as well as the implementation of a
compromise mechanism for resolving conflict situations in market transactions. The
latter gives reason to say that the Kardash model may have practical applications. In
Walras’s model, the mechanism for resolving conflict situations is not specified, but
is presented only at an abstract level. In addition, the main disadvantage of the Walras
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model is that the demand and supply functions are difficult to determine in practice,
which reveals its theoretical nature.

2. Analysis of equilibrium states in the models of L. Walras and V. Kardash. The
presented models of economic equilibrium differ not only in their ideological content
and the mathematical apparatus used, but also in the graphical representation of the
equilibrium position. In the Walras model, the state of equilibrium is determined in
coordinates ( J2 y) by the point of intersection of the demand and supply curves, the
type of which, as already mentioned, cannot be determined. A graphical illustration
of this model is shown in Fig. 1. For his model, Walras did not even try to derive
mathematically strict conditions for the existence of equilibrium, but limited himself
to only demonstrating a possible mechanism of movement towards equilibrium, the
so-called “groping” process [3, 5].

Walras suggested that there could be two types of this process. The first is that the
movement starts from an arbitrary vector of prices, and the exchange is made at these
“wrong prices”. In this case, some participants find themselves are winners and others are
losers. Thus, the principle of individual maximization is violated, concluded transactions
are canceled and new prices are offered, at which transactions are “concluded” at the
next stage, etc. This method involves a long process of trial and error, which in principle
can reach an equilibrium.

P a

Fig. 1. The “groping” mechanism in the Walras model

Walras considered a process controlled by a certain “auctioneer” to be a more reliable
way to achieve equilibrium. The latter first sets arbitrary prices, after which all market
participants make conditional transactions and report their results to the “auctioneer”.
Based on the bids, the “auctioneer” adjusts prices, thus simulating a process of trial and
error. Transactions are concluded only after the “auctioneer” announces equilibrium
prices. Walras called this process of movement towards equilibrium “groping”.

A distinctive feature of the Kardash model is the formation in the same coordinates
(P,Y ) of a key set of permissible transactions M , limited by specific marginal supply
and demand curves. A graphic illustration of the model is shown in Fig. 2.

The equilibrium state corresponds to the point at which the boundary supply and
demand curves are as far apart as possible from each other along the Y coordinate. It is
at this point that the maximum reserve of economic forces of the consumer and producer
is realized, expressed by the ratio AY =maxAY (P) . At the same time, there is clearly
no exogenous process of formation of equilibrium prices. What is fundamentally
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important here is that the Kardash model contains the idea of market self-regulation
of the economy, which distinguishes it from the Walras model, where the regulatory
function is carried out by an outside “auctioneer”.

). . ), . )'
Fig. 2. Set of valid transactions in the Kardash model

Conclusions. Thus, Walras’s model, in its purely theoretical formulation, contributed
only to the formation of an understanding of general equilibrium and turned out to
be poorly suited for modeling and analysis of real economic systems. Walras tried
to study the functioning of a perfectly competitive market on an abstract level. At
the same time, V. A. Kardash, in his concept of compromise economic equilibrium,
managed not only to describe the very real conflict-compromise market mechanism of a
competitive economy, but also to give this concept a pronounced constructiveness and
practical orientation. The Kardash model is a modern alternative to the Walras model for
modeling equilibrium states in a market economy. The concept of compromise economic
equilibrium and compromise economic analysis can be considered a qualitatively new
stage in the development of the theory of general economic equilibrium. Walras’s idea
of economic equilibrium as a state in which the maximum of individual utility functions
is achieved is far from complete from the point of view of reflecting socio-economic
equilibrium. Walras was able to describe only the conflict side of socio-economic
interactions based on the action of the competitive mechanism, which revealed the
static nature of his approach to modeling economic systems. From the point of view
of V. Kardash, the unity and interaction of conflicts and compromises in the system of
economic relations represent the internal driving force of the universal mechanism of
functioning and self-organization of economic systems.
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