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THE USE OF NEURAL NETWORKS TO SOLVING THE PROBLEM
OF OPTIMAL MANAGEMENT RELATIVE TO THE SET

Abstract. Unlike classical problems, the numerical solution of fuzzy optimal control problems
is associated with some mathematical difficulties. These difficulties are mainly due to the fact that a
fuzzy number is actually a set and finding a fuzzy function means finding a set. It is also known that
it is possible to build a neural network that approximates a continuous mapping to any precision.
Using this, we solve problems (1)-(4) using neural networks.

Keywords: neural networks, optimal synthesis, optimal control, input and output data.
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Section 1. Mathematical and instrumental methods of economics

3etinarosa C. Ax.,
Haxuuesanckuii Tocydapcmeennuiii Ynusepcumem

NMPUMEHEHUWE HEAPOHHbIX CETEU K PELLEHUIO 3A0A4YU
ONTUMAJIbHOI'O YNPABJIEHUA OTHOCUTEJIbHO MHOXXECTBA

AHHOTaIII/I}I. B oTAmyme oTKAQCCHYECKUX 3aAQIYHCACHHOEC PEIIEHNE HEYETKNX 3aAa9 OIITUMAABHOT'O

YIIPaBACHUA CBA3AHO C HEKOTOPBIMU MaTEMATUI€CKMH TPYAHOCTSIMH. It TPYAHOCTH B OCHOBHOM

CBs3aHbI C TEM, YTO HEYECTKOEC YHUCAO q)aKTI/I‘IeCKI/I ABAACTCA MHOXXECTBOM M HAXOJKACHHUEC HeYyeTKOM

(1)YHKI_II/II/I O3HAYa€T HAXOXKXKACHHNE MHOKECTBA. Taxoxe H3BECTHO, YTO MOJKHO ITOCTPOUTD HeﬁpOHHYIO

CeTb, KOTOPas AMIIPOKCHMHPYeT HellpephIBHOE 0TOOpaXkeHHe C AI000i TOYHOCTBIO. Klcroab3ys aTo,

pemmaem 3apauu (1)—(4) c moMonIbIO HeftPOHHDIX CeTel.

KaroueBbie caoBa: HeﬁpOHHbIe CEeTH, ONITHMAAbHBIHN CHHTE3, OIITUMAADbHO YIIPAaBA€HHE, BXOAHDBIE

U BBIXOAHBIC AAHHBIC.

HIupoxuil KAacC 3apay NMPAKTUKU MPUBOAUT
K M3y4eHHUIO U3MeHeHUs pOpPMBI pacCMaTpHBaeMO-
ro 006beKTa MAM TeAd OTHOCHUTEABHO HEKOTOPOro
mapamerpa. [IpruMepaMu TakuM 3apadaM SIBASIFOTCS
AMPPY3HMOHHDBIE NPOLECCh], 3aAAUU PACHIMPEHHS
HAU PACIpSIMACHHS TeAd OT TeIlAd, 3aAQ4YU TEOPUHU
YIIPYTOCTH, 9KOAOTHYECKHUE 3aAAUH, 3aAa9a PACIIPO-
CTpaHeHHUs HeTSHOTO ISITHA HA IOBEPXHOCTH MOPS,
OHOAOTHYECKHE ITPOIIECCHI U T.A.

M3ydeHne 3ap24M B TaKO# IOCTAaHOBKE CBS3aHO
C HEKOTOPBIMU MAT€MATHYEeCKHMH TPYAHOCTSIMU.
OTO B MEPBYIO OYEPEADb CBSI3AHO C OIpPeAeAeHHeM
CKOPOCTH U3MeHEHNs] MHOXeCTBA, XapaKTepU3Upy-
romen GopMy Teaa.

B maremarnueckoMm s3pike MHOXecTBO D — R”
MO>XHO OIIPEAEAUTH C TIOMOIIBIO ee XapaKTepUCTH-
veckoit pyukuueit Ly, (x). Ecau u,, (x) =1, 310 03Ha-
JaeT,4To X € Du i, (x) =0, T0 x ¢ D. 3HauMT Xapax-
TepUCTHYeCKast QYHKIMA L, (X) TIOAydaeT 3HAYeHUS
110, T.e. Ar06asi TOUKa AMOO BXOAUT B MHOXECTBO D,
An60 Het. OpHAKO GbiBaet, uTo PpyHKIHUS L)) (X) He
OIIPeAeASIeTCSI ABYMsI 3HAYeHUSIMY, ee 3Ha4eHHe Me-
HHTCS Ha oTpeske [0,1].

ITycTp TpebyeTcss MUHUMU3ALMS GYHKIOHAAL

T

J0) =[D(0) =2 + uf[ve)f > min, (1)

IIpH YCAOBHAIX

D(t)=a(t)D(t)+V(t),t €[0,T], (2)
D(0)=D,. (3)
3A€eChb HOPMBI ||D(T)—Z||2 u ||V(t)||2 O3HAYAIOT
[(D(T),0) = (Z,0)[ = [[ Py ()= P, (x) | s,

Sp

VO = [[ P )] ds.
Kaacc YH;aBAeHI/IfI SIBASIETCST 00AACTD-PYHKIINS

V =V(t), B xotopont V(t)e M, t €[0,T], 3peco M
COBOKYTIHOCTD BBITYKABIX 3aMKHYTbIX OTpaHHYeH-
HBIX MHOXecTB B Rn. Apyrumu caoBamy, Ha Kaacc
YTIpaBA€HUM He HAaAAralOTCsl HUKAKUe OrpaHMYeHus
U IIPeATIOAAraeM, 4To pellleHHe paccMaTpHBaeMOM
3aAauy, B YKa3aHHOM KAacce, cymecTByeT. B aTom
cAydae U3 ycAoBUs onTuMaAbHOCTH (7.18) moayda-
eTCsl COOTHOLIeHHUe

c(t)Pypy (%) +2uP, , (x) = c(t)P,(x), (4)

}a(r)d‘[

rae c(t) =e'

Taxum 06pasoM, ONTHMAABHAS [TAPA OIPEAEAS-
etcs coorHomenueM (1)-(4). Kax BuaHO, Bee atn
COOTHOMIEHHS 3aAAI0TCSI PaBEHCTBAMU. 3HAYHT, MBI
MO>XeM TIPeAINIOAAraTh, YTO IIPH eCTeCTBEHHbIX yC-
AoBusx, pemtenue 3apaqn (1)—(3) HenmpepriBHO 3a-
BUCHUT OT MCXOAHDIX AQHHBIX. Taxoke H3BeCTHO, YTO
MO>XHO IOCTPOMTb HEHPOHHYIO CeTh, KOTOpas aIl-
IPOKCHMUPYeT HellpepbIBHOE OTOOpaKeHUe C AIO-
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6ot To4HOCTBIO. VICcIIoAB3ys 91O, pelaeM 3apadun
(1)-(4) c momomIbIo HeHPOHHDIX CeTeit.

AAst 9TOrO CHavaAa BRIOMPaeM MHOTOCAOMHYIO
HEMPOHHYIO CETh U OIIpeAeAseM ee BeCOBble Koadpdu-
IIUEHTBL. AASI 9TOTO HCIIOAB3YETCSI B OCHOBHOM ABA
noaxoaa. IlepBblil- aHAAUTHYECKMIL, B KOTOPOM Beco-
Bble KO3 PHIIMEHTHI 3aAAAF0TCS 10 KAKUM TO POpMY-
AaM H APYTOHi, B KOTOPOM BeCOBbIe KO3 PHIIHEeHTDI
BOCCTAHABAMBAIOTCSI B IIpolLjecce oOydeHUs. 3AeCh
MbI OyAEM HCIIOAB30BATh BTOPOIL MOAXOA. B aToMm
IIOAXOAE TOYHOCTD PellIeHHUs] 3aBUCUT OT KOAUYEeCTBA
BXOAHBIX M BBIXOAHBIX AQHHBIX H CITOC06a 00ydeHus
HEPOHHBIX ceTell. BAIOOp BXOAHBIX U BBIXOAHBIX
AQHHBIX SIBASIETCSI CAMBIM TPYAHBIM U aKTYaAbHBIM
9TaIroOM IIpU IIPHMeHEeHUH HeHPOHHbIX CeTell.

AAsi TpUMeHeHU s HEPOHHBIX CeTel K pelleHUI0
3apauu onTHMaAbHOTO yripaBaenus (1)-(3), Ham
HY’>KHBI B AOCTaTOYHOM KOAMYECTBE BXOAHbIE U BbI-
XOAHBIE AQHHBIE AASI TTpoLjecca obydenus. Kak Ha-
XOAMM 9THU AQHHBIE?

3Aech MBI OyAeM IIpeAAaraTh CXeMy, AASL OTIpeAe-
A€HUS B AOCTATOYHOM KOANYECTBE BXOAHBIE U BBIXOA-
Hble AQHHBIE.

VcxoaHblie panHbIe Ars 3apaun (1)—(3) spasrorcs
a(t), Dy, 1, Z. 3apaBast 9T AQHHBIE, OLPEAEASIETCS]
pemmenue V(t). AAS pa3AMYHBIX HCXOAHBIX AQHHBIX pe-
matb 3ap2au (1)-(3) sBAseTcs mpobaemMaTHYHO, TaK
KK, Halllel LIeABIO SIBASIETCSI HAIITH pelleHre 9TOMH 3a-
AAST
a(t), Dy, p, Z. Arsi oipeaeAeHIs] BROAHBIX 1 BbIXOA-
HbIX AQHHBIX IPUMEHsIeM «00paTHbIN>» I0AX0A. Kon-

AdadH HNMEHHO KOHKPETHO 3aAAHHOI'O

cTanTa i > 0 He BappHpyeM, T.e. $uKcupyem. Bospmem
obaacte-¢pyuximio D, (1) € M, t €[0,T] u HerrpepbIB-
Hy10 QyHKio a (t). [TOACTaBASIS 9T AQHHbIE B yPaB-
nenve (1) u HavaabHOE ycaoBue (3), Haxopnm V() n

V.(t)=D,(6)-a,(OD,®), tel0T],  (5)

0
D" =D, (0). (6)
YuureBas B cooTHomeHuH (4), HaifipeHHOe
yrpasaenue V,(t) yaursiBast B cooTHomeHue (4),
nMeeM

2
P, (x) = Py i) (%) + T‘;)PV] W), xeS,. (7)

1

T
a,(t)de

3aech ¢, (t)=e’ . Ycaosue (7) MO>XHO Hamu-
CaThb B 9KBUBAACHTHOH popme
2
Z = Dl(T)+%V1, t (0,77
t

Cl
3HAYuT, MBI  HAIIAK
a,(t), D\, Z,Bxoropeix pemenuem sapaun (1)—(3)

siBAsieTCst yripaBaeHue V,(f) . DTO eCTh COOTBETCTBY-

BXOAHBIE  AAQHHBIE

IOIITHMI BBIXOAHOM AQHHBIH. OAHAKO, B 9TOM IIpoIiecce
ecTh ABe IpobaembL. IepBasi, BbiOpanHbIE 00AACTD
¢ynxuus D, (t) e M, t €[0,T] n HenpepbIBHAs PpyHK-
s a,(t) AOAXKHBI OBITh TAKMMH, YTOOBI HAMACHHAS
no ¢popmyaam (6) 06AACTb PYHKIHUS, AASL AFOGOTO
t €[0,T] 6b1aa BeIIyKAOIL. BTOpOE, OIpeseaseMoe 1o
dopmyaam (6) MHOXKECTBO He AOAKHO 3aBHCETb OT
t . OcraeTrcst 06ecriednBaTh ITH yCAOBHSL

AAs1 9TOTO, HaITpUMep, MOXKHO B3SITb B BUAE

D)= B,(HA +B,(A, +...+ B, (DA,

3Aech A, HEKOTOpBIe BBITYyKAbIe MHOXeCTBA H
B.(t), i=1,2,...,m, HIOAOXKHUTEAbHbIE, HEIIPEPHIBHO-
auddepentupyembie dpynkuuu. M3 ycaosuii (5),
(7), moayuum

V()= ij[ﬁ,-'(t) —a(t)B,(1)]A4;,

Z = D(T)+%i[ﬂi'(t)—a(t)ﬁi(t)]Ai, t€[0,T].

ITycrp dpyrxuunm p,(t), i =1,2,...,m, TaKue, 4TO UX
MO>KHO IIPEACTABHUTD B BUAE
B/t)—at)B,(t)=c(t)b,, t€[0,T],  (8)
rae b, > 0. Torpa

V()= cbA,

m
Z=D(T)+2p) bA, -
i=1
Tak xak, b, >0, c(t)>0, u >0, BpIIeOTMeYeH-
HbIe ABA YCAOBHSI ObecIIeyeHsbl.
IToxaxxeMm, uto cymecTBytoT ¢pynkuun f,(t), Ko-
TOpbIe YAOBA€TBOPSIIOT YKa3aHHBIM YCAOBHSIM. 13

ypasHeHus (8) HaxoAUM
t

B;(t)=exp J‘a(r)dr [ﬂi(O)—bid(t)],
TAC 0
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t T
d(t) = [exp| —[a(s)ds |c(r))dr.
0 0
YuurpiBas, uTo $yHKIMS d(f) HempepbIBHA, Cy-
mecTByeT urcAo K, Takoe, uto d(t) < K, V¢t €[0,T].
Torpa B3sB b, > 0 aro6s1e u f3,(0) > b,K , yBuA€EM, 4TO
B.(t)=0,t[0,T].
Takum o06pa3oM, B3sSB BXOAHBIE AQHHBIE
a,(t), D\, Z,, Mbl TOAYIHAM BBIXOAHOT AQHHBIH V (£).
B3sIB aHAAOTUYHO, CKOAB YTOAHO BXOAHbIE
a,(t), D", 7,

az (t)> DEO)) Zz)

a,(t), DI()O), Z,,
MbI HAXOAHUM BBIXOAHDBIEC AAHHbIE
V(1)) V,(t), ..V, (0).

Mcmoab3ys aTU AaHHBIE MOXKHO IIPOBOAUTD
rnporecc o6yquI/Iﬂ HENPOHHOM CeTH U HalTH Be-
cosble k03P punuenTsl. Ilocae mocrpoenus ceru
MoxHo pemarb 3apaun (1)-(3) c Aro6biMu KOH-
KpeTHBIMH AaHHBIMU. KadecTBo pemennii u Hapex-
HOCTb HEHIPOHHOM CeTH 3aBHUCHT OT KayecTBa BbI-
bopa M KOAMYeCTBa P HCXOAHBIX AQHHBIX. IIpu
YBeAI/I‘-IeHI/II/I p HOI‘peIIIHOCTb HPI/I6AI/I}K8HHOI'O
pelleHus yMeHbIIAeTCs.
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Jiahao Mei,

SPENDING HABITS, AND ECONOMIC GROWTH EFFECTS
IN COMMON LAW VS. NON-COMMON LAW POLITICAL
SYSTEMS AMONG DEVELOPED COUNTRIES

Abstract

Introduction: Different law systems often lead to different degrees of economic developments
and political systems, which are closely related to the life of citizens. There is a long debate about
which law system, Common Law or Civil Law, is better for the economic development of a country.
A popular viewpoint is that the Common Law system is superior to non-Common Law systems due
to its higher protection for property.

Objective: Our goal is to evaluate which law system is better for economic systems, through data
processing and statistical hypothesis testing. The findings can be a reference for further investigation
of the advantages of different law systems.

Methods: To develop the model, we use the data from International Monetary Fund (IMF), World
Bank, and various government Central Banks’ websites). We select 14 variables related to the key
field of economic development. We first apply the Shapiro-Wilk test for normality to decide which
statistical hypothesis test is appropriate. For normally distributed variables, we employ the parametric
independent-samples t-test for mean difference; otherwise, we employ the non-parametric Mann-
Whitney U Test. All the tests are done in R.

Result: Out of the 14 variables, we find three (i.e. final consumption expenditure, value-added
manufacturing, and GDP growth) to be significant at 0.0S significance level. Common Law countries
have significantly higher final consumption expenditure and GDP growth, with lower value-added
manufacturing growth, than Civil Law countries.

Conclusions: The results imply that Common Law countries are indeed more helpful for gen-
eral economic development, while Code Law countries are superior for economic development in
manufacturing. These results support the viewpoint that the Common Law system gives people and
companies more confidence to participate in the market, and thus, Common Law countries are better
for economic developments. It also confirms this report’s hypothesis that Common Law countries
are better than Code Law countries in promoting economics.

Keywords: Common law, Civil Law, Hypothesis Testing, Economic Development, Shapiro-Wilk
test, Non-Parametric Mann-Whitney U Test, Parametric Independent-Samples t-Test.
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Introduction

Many studies often preach and support arguments
that countries that implement Common Law as their
political system will provide better protection of prop-
erty rights, unbiasedness, and legal rights for their
people. Furthermore, it has been argued that excellent
protection encourages businesses to invest more, thus
encouraging economic growth. This research paper
tests the validity and measures the financial impacts
of those claims by studying the economic impacts
and analyzing households’ spending habits in differ-
ent countries. The main argument is to test Common
Law countries’ versus Non-Common Law countries’
economic performance and evaluate their economic
growth effect for the year of study from 1990 to 2015.
This study will significantly help readers understand
how the political systems of different countries can
impact the direction and growth of their economies.

Asinitial current preliminary perceptions: Com-
mon Law would be superior to non-Common Law
countries in their economic performance. Strong
legal protection for property rights should encour-
age more vigorous economic activity. However,
it is not confident of how Common Law would
affect households within each country and what
effect this would influence the end consumers.
Fourteen data variables from Common law and
Code Law countries: Trade in Services (% of GDP),
Inflation, Consumer Prices (Annual% ), Interest Rate
Spread (lending rate minus deposit rate, %), House-
hold final consumption expenditure per capita
growth (annual%), Final consumption expenditure,
etc. (annual% growth), Exports of Goods and Servic-
es (annual% growth), Gross capital formation (annu-
al% growth), Imports of goods and services (annu-
al% growth), Manufacturing, value added (annual%
growth), Industry, value added (annual% growth),
Services, etc. value added (annual% growth), GDP
growth (annual%), GDP per capita growth (annu-
al%), Gross domestic savings (% of GDP).

These statistical datasets were obtained from pub-
licly available sources: International Monetary Fund

(IMF) - International Financial Statistics, World
Bank - World Development Economic development,
and various government Central Banks’ websites. Ex-
pert opinions and ideas were also read as references
from various political journals, economic journals
available on the Internet, and a local library’s bank of
academic journals accessible via the Internet. These
fourteen variables will be evaluated to see which fac-
tors are significant in this study. Possible explanations
would be provided to explain the significant findings,
and further study would be recommended.

This paper will examine the fourteen variables of
interest to compute the results of their economic per-
formance statistically. The results will be examined
and aggregated to compare different developed coun-
tries. Great care will be attempted to understand how
different developed countries’ political systems affect
their economies and household spending habits.

Literature Review

Two main camps often preach the superiority
of Common Law compared to Non-Common Law
political systems: Political and Economic factors.
Political factors have supported the argument that
Common Law political systems are superior to non-
Common Law systems. The Common Law system
can tolerate more competition between different par-
ties, and more competitions lead to more significant
improvements. For example, in the article Building
competition and breaking cartels? The legislative and
judicial regulation of political parties in Common
Law democracies, Anika Gauja, pointed out that be-
cause Common Law countries are less willing to con-
trol the activities and organizations within parties, a
Common Law political system court in Mulholland
was flexible enough that the law system can respond
to developments and changes more efficiently.

Economic factors have also supported the argu-
ment that Common Law political systems support
healthier economic growth on a macroeconomic level.
Compared to the Civil Law system, Common Law
systems provide more excellent property protection.
In Graff Michael’s article, Law and Finance: Common-
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law and Civil-law Countries Compared, he pointed out
that Common Law system countries, like Germany
and Scandinavia, have the highest level of protection
of property, whereas France, a Civil Law country, has
the poorest protection of property, which shows that
Common Law System is indeed better for protection of
property. This conclusion was backed by rigorous statis-
tical reasoning. Two main camps often preach the supe-
riority of Common Law compared to Non-Common
Law political systems: Political and Economic factors.
However, most literature from each camp of the
field of studies, political scientists and economists,
concentrate their studies strictly on macroeconom-
ic impacts only. They focus strictly on their field of
study only, in a more significant overview. It is in-
teresting to see how Common Law may affect indi-
vidual consumers’ purchasing behavior, spending

habits, and investment decisions.

Hypotheses, Formulation, and Measurements
of Data

The perception of Common Law superior-
ity over Non-Common Law will be evaluated via
various economic indicators: Trade in Services (%
of GDP), Inflation, Consumer Prices (Annual%),
Interest Rate Spread (lending rate minus deposit
rate,%), Household final consumption expenditure
per capita growth (annual%), Final consumption ex-
penditure, etc. (annual% growth), Exports of Goods
and Services (annual% growth), Gross capital for-
mation (annual% growth), Imports of goods and
services (annual% growth), Manufacturing, value
added (annual% growth), Industry, value added (an-
nual% growth), Services, etc. value added (annual%
growth), GDP growth (annual%), GDP per capita
growth (annual%), Gross domestic savings (% of
GDP).

Table 1.— Description of variables being used

Variables

Description

1

2

Trade in Services (% of GDP)

The sale and delivery of an intangible product called services

Inflation, Consumer Prices
(Annual%)

The decreasing in purchasing level and increasing in price level, the
measurement of inflation

Interest Rate Spread (lending
rate minus deposit rate,%)

The interest rate charged by banks on loans minus the interest rate paid
by banks to its customers

Household final consumption
expenditure per capita growth
(annual%)

The market value on all goods and services purchased by households
in one year divided by the population of a nation in one year not in-
cluding the purchase of dwellings

Final consumption expendi-
ture, etc. (annual% growth)

The market value on all goods and services purchased by households
in one year divided by the population of a nation in one year including
the purchase of dwellings

Exports of Goods and Servic-
es (annual% growth)

Trade of good and services from residences to non-residences

Gross capital formation (an-
nual% growth)

The net values spend on fixed assets plus the net chargers in the level of
inventories.

Imports of goods and services
(annual% growth)

Trade of good and services from non-residences to residences

Manufacturing, value added
(annual% growth)

The total estimate of net-output of all resident manufacturing activity
units obtained subtracting intermediate consumption.
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1

2

Industry, value added (an-

The contribution of private industries and government sectors to total

nual% growth) GDP

Services, etc. value added (an- | The contribution of intangible products to total GDP

nual% growth)

GDP growth (annual%) The growth of gross domestic product

GDP per capita growth (an- | The growth of gross domestic product divide by the population of the
nual%) country

Gross domestic savings (% of |GDP minus final consumption expenditure.

GDP)

Formulation of Countries of Interest:

In this research paper, several criteria were used
to limit the countries of interest to study Those crite-
ria include: classified by IMF to fall into the category
of having a fully-developed banking system, classi-
fied by IMF as developed nations, and classified by
World Bank as having minimum GDP of US$19, 000
per year per capita.

As a first-cut approach, refer to Appendix A. The
list started with 45 countries as potential candidates
of nations. These countries were chosen because
IMF and the World Bank categorize them as having
robust banking systems. A list in Excel was made, and
a comparison of their GNI (Gross National Income)
per capita was made to sort out those countries with
aminimum GNI of US$19, 000 per capita as of 2002.
Furthermore, the countries are then grouped into
two groups: Countries that implement Common
Law, and Countries that implement non-Common
Law. Countries that did not fulfill the three require-
ments were dropped from observation.

Of 45 countries, 32 were chosen, of which 24 fall
into the non-Common Law category, and eight fall
into the Common Law category. Each country was
then evaluated for its economic performances based
on published time-series economic indicators val-
ues available through the World Bank from 1990 to
2015. Descriptive Statistics were computed for each
variable, then compiled into Table 1.

From Table 1, the assumption of normality is
tested for each variable using the Shapiro-Wilk test

in R programming. Shapiro-Wilk test is a statistical
test used to check whether a population follows a
normal distribution with the null hypothesis that
the population is normally distributed. With non-
normal data, the mean might not represent the most
appropriate measure of central tendency. Thus, we
considered the non-parametric Mann-Whitney U
test for variables with skewed distribution to com-
pare the means.

Mann-Whitney U Test is a non-parametric test
used to test whether the difference in mean differs
from zero for two independent groups. The null hy-
pothesis for Mann-Whitney U Test is that for ran-
domly selected values X and Y from two populations,
the probability of X being more significant than Y is
equal to the probability of Y being more significant
than X, indicating that the two populations have
the same mean. For normally distributed variables,
we applied the parametric independent t-test to as-
sess the mean of Common Law and non-Common
law countries. The independent t-test also assesses
whether the means of the two groups are statisti-
cally different from one other. In this test, the null
hypothesis is that the means for the two populations
are equal.

Non-Parametric Mann-Whitney U Test Re-
sults

A Mann-Whitney U Statistical tests were con-
ducted unto eight variables. The results of the Mann-
Whitney U test are as follows:
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Table 3.— Mann-Whitney U test Results

Measurements p-value Mean Rank
CommonLaw | Code Law

Trade in Services (% of GDP) 0.6852 15.25 16.92
Inflation, Consumer Prices (Annual%) 0.9490 16.25 16.58
Interest Rate Spread (lending rate minus deposit rate, %) 0.0940 13.5 17.5
Household final consumption expenditure per capita growth (an- 0.0515 2215 14.62,
nual%)

Final consumption expenditure, etc. (annual% growth) 0.0135 23.5 14.17
Exports of Goods and Services (annual% growth) 0.8146 17.25 16.25
Manufacturing, value added (annual% growth) 0.0378 12.5 17.83
Industry, value added (annual% growth) 0.6945 16.88 16.38
Services, etc. value added (annual% growth) 0.1267 22.16 14.62
GDP growth (annual%) 0.0328 22.62 14.46
GDP per capita growth (annual%) 0.593S 18.12 15.96
Gross domestic savings (% of GDP) 0.3345 13.62 17.46

A Mann-Whitney U test was conducted on thir-
teen variables of interest. Of the thirteen variables,
only three were found significant: The final con-
sumption expenditure, Manufacturing, value added,
and GDP growth. These results suggest three things:

i) Countries that have Common Laws tend to
have higher final consumption expenditure growth
in a higher percentage from 1990 to 2015.

ii) Countries with Code Laws tend to encourage
manufacturing as value added in their economic en-
gine growth from 1990 to 2015.

iii) Countries that have Common Laws tend to
have higher GDP growth in annual percentage from
1990 to 2015

Parametric Independent-Samples t-Test

An Independent-Samples t-Test was conducted
on one variable. The results of the Independent-Sam-
ples t-Test are as follows:

Table 4. Independent-Samples t-Test Results

t-test Mean
95% Confidence Interval of
Measurements t p- ] Common
df mean difference Code Law
Value value Law
Gross capital forma-
K P -1.56 | 18.95| 0.13 -2.597 0.376 2.705 25.269

tion (annual% growth)

An Independent-Samples t-test was conducted
on one variable of interest. As the p-value was found
to be greater than the significance level, we failed
to reject the null hypothesis, and the difference in
Gross capital formation (annual% growth) between
Common Law and non-Common law countries was
not found to be significant.

Discussion of Results

In this research paper, 32 countries were chosen
as test samples: Twenty-four countries implement
non-Common Law;, and 8 implement Common Law

Political Systems. As can be seen from the different
non-parametric Mann-Whitney U test and paramet-
ric Independent-Samples t-Test conducted on the
different countries, three significant findings were
found regarding economic performances between
countries that implemented common-law and coun-
tries that implement Code Law as the country’s law
system.

Manufacturing, value added (annual % growth)
seems to be much higher for countries that imple-
ment Code Law Political Systems (Mean Rank =

12
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=17.83) than countries that implement Common
Law Political Systems (Mean Rank = 12.5). This is
an exciting finding because the rigidity of Code Law
may have affected many companies that operate in

Code Law Political Systems to have difficulty in hir-
ing and firing employees, inflexible labor-contract
agreements, and inability to adapt to fast changes in
the world economic environment quickly.

Rank of Manufacturing, value added (annual % growth)

18 20 25 230

10

5
l

N T—

0
|

-

T
N T—

T
Code Law

Manufacturing, value added (annual % growth)

T
Common Law

Law Type

Figure 1. Rank of Manufacturing (value-added) of Code Law and Common Law Countries

GDP growth (annual%) seems to be much higher
for countries that implement Common Law Political
Systems (Mean Rank = 22.62) than for countries that
implement Common Law Political Systems (Mean
Rank = 14.46). This result confirms the general per-
ception and suggestion by many experts that Com-
mon Law Political Systems tend to be superior in
promoting faster economic growth for their citizens.
The more robust property protection gives people

more incentives to invest due to less risk of losing their
property since GDP comprises investments, and the
greater the willingness to invest leads to the greater the
value of annual GDP growth. Furthermore, the Com-
mon Law system allows firms to hire and fire employ-
ees more actively. The flexibility allows entrepreneurs
to invest in their projects more bravely, and they can
fire employees who are not capable of the job more
efficiently, eliminating the dead weight loss of the firm.

Rank of GDP growth (annual %)

15 20 25 30

10

5
1

R E—

Manufacturing, GDP growth (annual %)

0
|

T
Code Law

T
Common Law

Law Type

Figure 2. Rank of GDP Growth of Code Law and Common Law Countries

Final Consumption Expenditure, etc. (annual%
growth) tend to suggest that countries which im-

plement Common Law (Mean Rank = 23.5) have
higher consumption annual growth that countries
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which implement Code Law (Mean Rank = 14.17).
This finding also suggested that the Common Law
system is better for economic growth. Since Com-
mon Law system provides more robust protection

of property and allows people to react to economic
environments more effetely, consumers worry less
of losing their properties, which gives them more
incentives to spend their money.

Rank of Final consumption expenditure

15 20 25 20

10

5
I

|
1
|
|
. —

Final consumption expenditure, etc.

T
Code Law

T
Common Law

Law Type

Figure 3. Rank of Final Consumption Expenditure of Code Law and Common Law Countries

Summary and Conclusion

The main objectives of this project is to prove the
validity that the Common Law political system en-
courages more vigorous economic growth in devel-
oped countries and to see how it affects the spending
habits of its inhabitants. In the literary review, some
articles demonstrated their opinions on comparing
Common Law and Civil Law. Most articles claim
that Common Law systems have political and eco-
nomic advantages. Fourteen variables are observed,
measured, and evaluated to see how they affect coun-
tries that implement Common Law political systems
versus countries that implement non-Common Law
(mainly Code Law Political Systems). The results
seem to agree and support that Common Law does
indeed help invigorate the economic aspects of those
countries, as Common Law provides better protec-
tion for personal property rights, unbiasedness, and
better legal rights for its people.

The results obtained from this study are enlight-
ening because three statistically-significant variables
are found: the annual growth of final consumption
expenditure, the annual growth of added manufactur-
ing, and the annual GDP growth. The annual growth
of value-added manufacturing suggests that Code Law

countries are superior for economic development,
even if Common Law countries have many inconti-
nences. The other two results suggest that Common
Law countries are more helpful for economic devel-
opment. These results support that the Common Law
system gives people and companies more confidence
to participate in the market, and thus, Common Law
countries are better for economic development. It
also confirms this report’s hypothesis that Common
Law countries are better than Code Law countries in
promoting economics. The experience in conduct-
ing this research study can help readers understand
how different political systems can significantly affect
the economic performance in different countries and
how they can affect and influence the spending habits
of their inhabitants.

There are also some limitations of this research.
First of all, our finding indicates that the mean growth
of manufacturing (value added) for Code Law coun-
tries is higher than that for Common Law countries.
One possible reason is that in Code Law countries,
governments generally have more power and thus can
maintain relative independent fiscal and monetary pol-
icies. In situations where the government evolving is
helpful, Code Law countries’ economies may react bet-
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ter than Common Law countries’ economies. Another
limitation is that due to the lack of the most recent data
sources, the data used in research might be outdated
and thus may not reflect the most current economic,
industrial, and consumption situation in Common
Law and Civil Law countries. Lastly, since the variables
are not entirely independent, the conclusions drawn in
this study might not be sufficiently firm. For example,
we observe a significant difference among Common

Law and Civil Law countries in the annual percentage
growth of both GDP and value-added manufacturing
output. However, the two observations might not be
independent since manufacturing output is also one
of the GDP components, and it is logically natural to
observe a high GDP growth, given a high manufactur-
ing output. Therefore, it might be meaningful for fu-
ture studies to control independent variables to obtain
more accurate and refined conclusions.

Appendix A: List of Countries to Choose From

Population, Mid- | GNI per capita @ GNI FAIL (if less than
COUNTRIES Year (millions) 2002 (in US$) (US$Billions) 19000)?
1 2 3 4 S
Austria 8 23860 192.1
Belgium 10.3 22940 237.1
Denmark 5.4 30260 162.6
Finland 5.2 23890 124.2
France 59.5 22240 1362.1
Germany 82.5 22740 1876.3
Greece 10.6 11660 123.9 X
Iceland 0.28 27960 7.9
Ireland 3.9 23030 90.3
Italy 57.5 19080 1100.7
Liechtenstein NOT AVAILABLE BY IFS nor WB
Luxembourg 0.44 39470 17.5
Netherlands 16.1 23390 377.6
Norway 4.5 38730 175.8
Portugal 10.2 10720 109.1 X
Spain 40.9 14580 596.5 X
Sweden 8.9 25970 231.8
Switzerland 7.3 36170 263.7
United Kingdom 59.2 258510 1510.8
Vatican NOT AVAILABLE BY IFS nor WB
Israel 6.6 16020 105.2 X
Taiwan 15056.32 341.04 X
i) Other
Australia 19.7 19530 384.1
Canada 31.4 22390 702
Japan 127.2 34010 4323.9
New Zealand 3.9 13260 52.2 X
United States 288.4 35400 10207
OFFSHORE CENTRES
Aruba NOT AVAILABLE
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1 2 3 4 S
Bahamas NOT AVAILABLE
Bahrain 0.7 10500 7.3 X
Barbados 0.27 8790 2.4 X
Bermuda NOT AVAILABLE
Cayman Islands NOT AVAILABLE
Gibraltar NOT AVAILABLE
Guernsey NOT AVAILABLE
Hong Kong SAR 6.8 24690 167.6
Isle of Man NOT AVAILABLE
Jersey NOT AVAILABLE
Lebanon 4.4 3990 17.7 X
Macau SAR NOT AVAILABLE
Mauritius 1.2 3860 4.7 X
Netherlands Antilles NOT AVAILABLE
Panama 2.9 4020 11.6 X
Singapore 4.2 20690 86.1
Vanuatu 0.21 1070 0.22 X
Appendix B
Ranks
Group of Countries N Mean Rank Sum of Ranks
. . Common Law 8 15.25 122.00
gl‘;ie) sz (el e T 24 16.92 406.00
Total 32
Inflation, consumer prices Commonliay; 8 16.25 130.00
(annual%s) Code Law 24 16.58 398.00
Total 32
Interest rate spread (lend- | Common Law 7 10.86 76.00
ing rate minus deposit Code Law 24 17.50 420.00
rate,%) Total 31
Gl G Common Law 8 21.00 168.00
(annual % growth) Code Law 24 15.00 360.00
Total 32
Wil g, e Common Law 7 9.71 68.00
added (annual% growth) Code Law 24 17.83 428.00
Total 31
Common Law 7 14.71 103.00
fﬂl‘i‘f;:rgym‘;ft‘fs T 24 16.38 393.00
Total 31
Common Law 8 22.63 181.00
GDP growth (annual%) Code Law 24 14.46 347.00
Total 32
. . Common Law 8 13.63 109.00
Gross domestic savings (% Code Law 4 17.46 419.00
of GDP)
Total 32
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Appendix B — Continued

Test Statistics®
Inter-
Infla- est rate Gross | Manufac-
. . . . Industry, Gross
Tradein | tion, spread capital turing, value GDP domes
services | consum- | (lend- forma- value added growth tic sav
(% of | erprices | ingrate tion added (annual% (an- ings (%
GDP) (an- minus | (annual% | (annual% rowth)o nual%) of %}DI’O)
nual%) | deposit | growth) | growth) 8
rate, %)
Mann-Whitney U | 86.000 | 94.000 48.000 60.000 40.000 75.000 | 47.000 | 73.000
Wilcoxon W 122.000 | 130.000 76.000 360.000 68.000 103.000 | 347.000 | 109.000
7 -43S8 -.087 -1.701 -1.567 -2.079 -425 -2.132 | -1.001
A . Sig.
( A ds)‘g 663 931 089 117 038 671 033 | 317
Exact Sig. b b b b b b b b
. . . 12 . . . .
[2*(1-tailed Sig)] 685 949 094 4 038 695 033 334
a. Grouping Variable: Group of Countries
b. Not corrected for ties.
Appendix C
Group Statistics
Group of N | Mean Std. Devia- | Std. Error
Countries tion Mean
Household final consumption expenditure per ~|CommonLaw | 8 2.0487 51313 18142
capita growth (annual%) Code Law 24 | 1.8266 1.33610 27273
Final consumption expenditure, etc. (annual% |CommonLaw | 8 | 3.1704 1.12516 39781
growth) Code Law 24 |2.1958 | 1.10789 22615
) Common Law | 8 5.5121 1.68549 59591
Exports of goods and services (annual% growth)
Code Law 24 | 5.5139 1.97272 40268
) Common Law | 8 5.7433 1.62793 .57556
Imports of goods and services (annual% growth)
Code Law 24 | 5.4088 2.16144 44120
© IL 7 3.4434 1.59088 .60118
Services, etc., value added (annual% growth) ommon AW
Code Law 24 | 2.6012 1.20793 24657
Common Law | 8 1.9537 85414 .30198
GDP per capita growth (annual%)
Code Law 24 | 19135 1.22916 25090
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Independent Samples Test

Levene’s
Test for .
Equality of t-test for Equality of Means
Variances
Std. 95% Confidence
. Sig. | Mean Dif- | Error | Interval of the Dif-
E.|Sig| t d (2-tailed)| ference |Differ- ference
ence | Lower | Upper
Household final |Equal variances| | /o5 | 05| 455 | 30 652 22206 |.48821|-.77499 | 121911
consumption  |assumed
expenditure per Eaual vari
capita growth |4 variances 678 [29.122| 503 | 22206 |.32756|-.44775| .89187
(annual%) not assumed
Einallconsmupy Equalvariances| )| o-cl) 147 30 040 97462 |.45395| 04753 | 1.90172
tion expendi- assumed
ture, etc. (an- E 1 i
A ( qualvanances 2.130|11.878| .05 97462 |.45759| -.02352 | 1.97277
nual% growth) |not assumed
Exports of Equalvariances| (| <ol 05| 30 998 | —.00174 |.77958|-1.59385| 1.59037
goods and ser- assumed
i 1% :
vices (annual%. |Equal variances ~002|13.966| 998 | —.00174 |71921|-1.54464| 1.54115
growth) not assumed
Importsof  |Bqualvariances| | ) /1 3551 4100 | 30 692 33454 |.83667|-1.37417| 2.04325
goods and ser- [assumed
ices (annual% i
vices (annual% |Equal variances 461 [15966| 651 33454 |.72521|-1.20310| 1.87218
growth) not assumed
Services, etc, |Bqualvariances| ). | ¢ (1) 15| 59 141 84223 |.55689|-.29673 | 1.98118
value added assumed
(annual% Equal variances
1296 8.128 | 231 84223 |.64978| -.65207 | 2.33652
growth) not assumed
GDP per capita |22 V10ES || 5371 075|086 | 30 | 932 | 04024 |47055|-92077| 100124
assumed
growth (an- el
nual%) quatvariances 102 |17.467| 920 04024 |.39261|-.78642| 86689
not assumed
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Abstract. In the presented paper, we aim to determine Georgia’s compliance with the economic

sub-criterion of the “Copenhagen criteria’, such as a functioning market economy, comparative analysis

of the relevant economic indicators of Georgia and the candidate countries for EU membership (as of

2020) and determination of the main directions for ensuring these criteria.
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“Copenhagen criteria”. To become a member of
the European Union, a country must meet political,
economic and institutional criteria (“Copenhagen
criteria”). The aforementioned criterias were es-
tablished by the European Council in Copenhagen
(Denmark) in June 1993 (“Copenhagen criteria”),
and were subsequently clarified by the European
Council in Madrid in 199S. This is:

« Dolitical criteria: stability of institutions guar-

anteeing democracy, the rule of law, human
rights and respect for and protection of mi-
norities;

« Economic criteria: a functioning market
economy and the capacity to cope with com-
petition and market forces;

«  Stability of institutions and guarantee of democ-
racy: administrative and institutional capacity
to effectively implement the acquis and ability
to take on the obligations of membership [1].

The compliance with the functioning market
economy criterion is thus evaluated against the fol-
lowing five sub-criteria: high quality of economic
governance; macroeconomic stability (including ad-
equate price stability and sustainable public finances
and external accounts); proper functioning of the
goods and services market (including business en-
vironment, state influence on product markets, and
privatisation and restructuring); proper functioning
of the financial market (including financial stability
and access to finance); proper functioning of the la-
bour market [2,2].

Georgia and the “Copenhagen Criteria”. Man-
agement of the economy. During the analysis period
Georgia’s state debt was characterized by an increas-
ing trend, The COVID-19 pandemic that started in
2019 made the problem even worse and if the share
of government debt in GDP was 40.4% by 2019,
by 2020 it has already crossed the critical threshold
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and amounted to 60.2% of nominal GDP. There is
a similar dynamic in relation to the nominal GDP
of the government’s external debt, which was 32%
in 2019, by 2020-47.6% [8]. The mentioned rate in
Georgia is similar to that of the candidate countries
for EU membership — North Macedonia and Serbia,
and somewhat better than Montenegro (11%).
Macroeconomic stability. After relatively high
growth in the first decade of the century, the GDP
growth rate has somewhat slowed down, and in the
background of the global pandemic of COVID-19,
it experienced a significant decline. In particular, by
2020, real GDP has decreased by 6.8% compared
to 2019. By 2020, compared to the previous year,
exports decreased by 12%, imports decreased by
15%, and foreign turnover decreased by 14%. The
rate of investments also decreased. In particular, in
2019, direct foreign investments amounted to 1.3
billion USD, and in 2020-0.6 billion. The share of
direct foreign investments in GDP was 1.2%. The
share of total capital formation in GDP experienced
a slight decrease from 26.3% to 23.9% [7]. The rate
of current account deficit was also characterized by
growth, whose share in GDP reached 12.6% by 2020
from 5.7% in 2019. As for consumer prices, in the
last three years there is a trend of its growth, the said
trend, which started with the pandemic, was fur-
ther deepened due to the Russia-Ukraine war, and
by 2021, inflation has reached 9.2%. In addition, its
increase on a number of products is significant and
noticeable. The level of unemployment is also high,
reaching 18.5% in 2020 and 20.6% in 2021. During
the analysis period, the tax system worked properly,
there was a slight decrease in the share of tax reve-
nues in the GDP, and the mentioned figure is 22.3%.
If we compare the indicators of Georgia with the
indicators of the candidate countries for EU member-
ship (Albania, Montenegro, North Macedonia, Serbia,
Turkey), we'll notice that by 2020 the GDP reduc-
tion was approximately at the level of these countries
(in Montenegro it was 15.2%). In terms of the share
of foreign debt in GDP, Georgia had a somewhat bet-

ter index than Montenegro (105%), Albania (76.1%),
Serbia (57.3%), North Macedonia (51.2%). In terms
of current account deficit share in GDP, Montene-
gro had a negative situation (26%), Turkey (12%) in
consumer price index [2, 17; 30; 44; 60]. Among the
indicators presented in this group, Georgia has an un-
ambiguously low level of real GDP per capita in rela-
tion to the candidate countries for EU membership. In
particular, this indicator in the candidate countries, in
relation to the EU-27 average indicator, is on average
about 45%, and in Georgia — 12.5%.

Proper functioning of the goods and services
market (including the business environment, state
influence on product markets, privatization and
restructuring). business environment. It should be
noted that Georgia is one of the leaders in the world
in terms of ease of business registration. Online busi-
ness registration and tax payment systems greatly
simplify this process and minimize the possibility
of corruption. Further simplification of business
registration and licensing procedures is currently
underway in the country. During the last decade, an
average of 50.000 new business entities are registered
in the country per year. Inconsistency of declared
and real conditions, suspension of large projects and
exit of investments from these projects, low pace of
privatization, informal impact on business.

Privatization and reconstruction. Despite the
fact that privatization was carried out in several
stages and sometimes had an aggressive form, after
2009 the rate of privatization somewhat decreased,
the share of state ownership is still high in the coun-
try. In 2015-2019, the income received from privati-
zation amounted to 1.3 billion GEL. 36.1% of which
is income from privatization of buildings, 32.8% of
land, 30.4% of other natural resources. The operation
of state-owned enterprises is mostly inefficient, the
share of employees in the public sector is high. The
share of state property in the ownership of agricul-
tural and non-agricultural lands is also high (60%).

Proper functioning of the financial market (in-
cluding financial stability and access to finance). It is
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worth mentioning that the financial system of Georgia
showed a fairly high level of stability, mostly success-
tully responded and overcame the shock caused by
the COVID-19 pandemic and continued crediting the
economy without interruption. At the same time, tra-
ditionally present financial stability risks, originating
from the foreign sector, remain at a high level. A signif-
icant challenge for sustainability is the increasing debt
burden for companies and households in the context
of reduced economic activity amid the COVID-19
pandemic. During the crisis, the regulations adopted
by the National Bank and the government somewhat
reduced access to finance, although the total volume
of loans increased (both for individuals and business
entities). The analysis of the stress tests presented in
the financial stability reports of the National Bank pro-
vides a reason for optimism.

Proper functioning of the labor market. The trend
of reducing the workforce in recent years continues,
while the number of employees is also decreasing. Al-
though the unemployment rate decreased from 21.9%
to 18.5% by 2020 compared to 2015, it increased
again the following years and reached 20.6%. During
2015-2020, the number of economically active popu-
lation decreased by more than 150.000 [7]. Despite
the fact that the main problems of the population are
low incomes and unemployment, the labor market is
functioning quite well. In addition, the existence of

low-qualified personnel, the discrepancy between
the relevant document and the acquired knowledge
among persons with professional education and high-
er education is still problematic.

Thus, the reforms carried out in Georgia, the dy-
namics of economic processes, the progress achieved,
the sustainability and stability of the economy in the
conditions of the COVID-19 pandemic, as well as
the comparative analysis of the main economic in-
dicators of Georgia and the candidate countries for
membership of the European Union, give us the basis
to conclude that Georgia is compatible with member-
ship in terms of economic criteria with the candidate
countries (this opinion is supported by the granting of
candidate status to Ukraine and Moldova in 2022). At
the same time, the current growth rate is insufficient
and itis necessary to strengthen the positive dynamics
in all areas of the economy. GDP per capita, high share
of public debt in GDP, informal influence on business,
inflation, investment level, current investment envi-
ronment, access to finance, foreign trade indicators,
pace of privatization and restructuring, high unem-
ployment, labor market are still problematic. Prepara-
tion of competitive personnel corresponding to the
requirements. In addition, in each of the mentioned
directions, there is an established strategy, the imple-
mentation of which is real and will create a solid basis
for joining the European Union.
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Abstract. Georgian wine is one of the oldest wines in Europe. The existence of winemaking in
Georgia is indicated by the earliest signs of about 8000 years ago, which gives Georgia the status of
the homeland of wine. Winemaking has been a priority for Georgia since time immemorial. In the
conditions of global competition, it is necessary to implement the standardization and branding of
the unique methods of making Georgian wine. Although winemaking occupies a small place in the
world market today, Georgian wine has a great future. Georgian wine is distinguished by its ancient
history and production methods, which makes it unique. According to scientists, Georgian wine
production will make a significant contribution to the world economy, which will create the founda-
tions for a significant change in the Georgian economy.

Winemaking played and continues to play a special role in the national economy of Georgia.
Recently, significant activities have been observed in the Georgian wine market, which increases
the interest in this field. Part of the activities is expressed in the promotion of wine through exhibi-
tions and conferences held in different countries of the world, which leads to the growth of its area
of awareness.

Georgian wine business has great potential for development, but this is possible only in the case
of quality wine production. Despite the existing problems, it is necessary to thoroughly study the
exporting countries, to produce wine of appropriate quality and price, to export it and to establish
oneself in foreign markets.

Keywords: world market, wine business, competitiveness, quality, price.

Introduction. Georgian wine is unique in  confirmed on the basis of ancient archeological
its types and production; it has already taken its  excavations. We can safely say that Georgian wine
place on the world stage. This is evidenced by the  has a continuous history with its unique methods,
interest expressed in it by consumers from dif- variety of varieties (more than 500 endemic variet-
ferent countries. 8000-year-old history, which is  ies are known) [1].
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Pitcher winemaking is very popular among wine-
makers who prefer natural and organic winemaking
methods. In 2013, the ancient, traditional Georgian
method of making “Kvevri” wine was granted the sta-
tus of a UNESCO intangible cultural heritage, which
indicates the uniqueness of this method and sends a
message to the whole world that wine is an integral
part of the ancient Georgian culture. The state’s role
in wine production is manifested in the subsidiza-
tion of viticulture. Based on official data, the state
allocated 270 million GEL in various forms to sup-
port the viticulture and wine industry in 2013-2014.
Since then, this interest has been growing. 2018 was
the first year in the last ten years, when the state com-
pletely left the grape subsidy regime, the harvest was
completely based on market price conditions, and
the entrepreneur and the farmer agreed on the price
of grapes independently, without the intervention
of the state. In 2022, the state again decided to sub-
sidize in the amount of 150 million GEL. The wine
industry plays an important role in the economic
development of Georgia. In recent years, vineyard
plantations have been growing, new and old wine en-
terprises have been created, international standards
of quality management and wine production have
been introduced, and the incomes of winegrowers
have increased.

Discussion. The Georgian wine market always
attracts attention, because our country has a great
potential for wine production. According to State
Department of Statistics, 2017 data, wine ranks
tourth among the largest export products, which
makes the importance of the wine market for Geor-
gia visible. Despite the successful functioning of the
Georgian wine market, there are many obstacles that
prevent the full realization of its potential.

Before the “Covid-19” pandemic, there was an
increase in exports to Europe, the USA, Asia and
other traditional markets, such as: Belarus (429%;
233220 liters), Japan (230%; 53160 liters), Great
Britain (98%; 37740 liters), France (71%; 24248 li-
ters), Kazakhstan (85%; 877494 ), Czech Republic

(68%; 18888), Latvia (61%; 412626), Netherlands
(46%; 21993), Germany (38%; 136222), Ukraine
(36%; 1771928), Poland (32%; 740922), Estonia
(28%; 120246), Russia (28%; 11511830), Israel
(24; 52722), USA (3%; 68620), and others.

The wine was exported by 134 companies.

Many foreign wine experts believe that among
Georgian grape varieties, the variety and wine with
the greatest potential are Saperavi. Saperavi must
be dry, especially wine from a jug - “qvevri”. The
fact that Saperavi is the most successful product on
the international market. Another unique variety
is Rkatsiteli, followed by Khikhvi, Kisi, and Green,
which, unfortunately, were forgotten in Soviet times
because they were low-yielding varieties compared
to others and were not paid attention to.

Also one of the important and rare varieties is
Ushelouri, which almost does not grow in other
regions except Lechkhumi. It comes from the high-
lands and therefore the wine is produced in limited
quantities. Wine from Usakhelouri, as well as Kh-
vanchkara from Alexandrouli and Mujuretuli grape
varieties, are semi-sweet wines. These wines were
quite famous in the Soviet period, so they were more
popular in the Russian market [2]. In countries with
high wine culture, semi-sweet wines are less interest-
ing and drier wines are preferred.

It is worth noting the fact that making wine in
qvevriis a Georgian tradition and adds to our compet-
itiveness in the international market. The image and
popularity of Georgia are associated with this ancient
technology. Qvevri is an earthen vessel buried in the
ground. Most modern wines are prepared as follows:
the grape juice is quickly separated from the skin and
pits, according to the old method, the liquid, grape
skins, stalk, and pits are collected in a fermentation
jug. The result is a dark, dry luxury wine [3].

Despite the foregoing, the dominance of bottled
and homemade (often falsified) wine on the local
market is visible even to the “naked” eye.

The wine export promotion policy should be
coordinated with the improvement of the invest-
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ment climate, which is achieved through the im-
provement of the financial system (the emergence
of long-term financing channels) and the simplifi-
cation of tax and customs activities. One gets the
impression that the wine export promotion policy
is not a set of one or two tools, but a set of tools.

In addition to the policy of export subsidies,
Georgia already uses almost all types of export pro-
motion instruments to a greater or lesser extent.
Those instruments that are relatively more effective
in terms of promoting exports are declared a prior-
ity in Strategy 2020. These include: removing trade
barriers, improving the overall investment climate
(eg improved transport and logistics networks),
and providing information on export markets.

Significant steps have been taken in recent years to
remove technical barriers. An association agreement
has been signed with the European Union, which will
facilitate the export of goods to European markets.
Negotiations are underway on free trade with China.
It is important that these priorities, as defined by the
2020 Strategy, remain unchanged and that types of
measures such as export subsidy policies (export cred-
its, tax incentives, etc.) are not initiated. As practice
shows, such a policy is ineffective and depends on the
efficiency of the bureaucratic system and the qualifica-
tions of the program executors.

The National Wine Agency plans to develop
winemaking in Georgia and promote Georgian
wine products on the international market outside
its borders, raise awareness and further increase
export supply. In order to promote wine, in 2017
international and local tastings, competitions, in-
ternational wine conferences, exhibitions and pre-
sentations were held both within the country and
in 12 countries around the world. Also, media-cam-
paigns, commercials and various market researches,
planning and implementation of representative and
cultural events and measures aimed at promoting
and increasing the consumption of high-quality
Georgian wine on the international and local mar-
kets were carried out [4].

According to many studies, the demand for wine
in Georgia is quite high. These studies show the de-
velopment trend of consumption of local wine at
home (in Georgia). Therefore, it is possible that it
is not at all unpromising that local wine producers,
who are busy exploring the growing wine markets
in the world, will also pay some attention to the uti-
lization of domestic resources. In a country with a
millennial history of wine consumption and valuable
prerequisites, even a small stimulus can be enough
to raise wine awareness, develop a consumer culture,
and increase wine consumption.

In addition, itis necessary to further increase the
awareness of the Georgian wine brand outside the
borders of Georgia and promote it through various
types of events. For all this to work, it is essential to
reduce barriers as much as possible and sign trade
agreements with even more countries/groups of
countries in order to increase the wine export rate
to the maximum level.

The development of wine tourism will play an
important role in the diversification of the viticul-
ture-wine industry. In this regard, it is necessary to
reveal the perspectives of wine tourism and brand
development.

The development of wine tourism can solve eco-
nomic and social problems, for this it is necessary to
increase the involvement of the state and the private
sector. As we know, Georgia is not only distinguished
by unique grape varieties, but also has an important
geographically favorable location, where the features
of the terrain are expressed. It is especially important
for the population of Georgia to assess the potential
of wine tourism. Wine tourism will not be the only
solution, although it can play a crucial role in im-
proving the living standards of the population.[5]

Conclusion

Georgian wine successfully passed the most im-
portant and difficult stage of its establishment on
the world market, this history was preceded by a
rather difficult stage. Georgia has done important
work, the results are confirmed at international wine
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exhibitions and other promotion opportunities.
This is also impressive with the great interest of
foreigners in Georgian Kvevari wine.

The share of Kvevari wine from the exported
wine is still small, however, the share of Kvevari
wine in exports will increase in the future, because
in Georgia, along with new technologies, the resto-
ration of the old is gaining an active character.

Great importance is attached to qualification
improvement. Due to unqualified approach, incon-
sistent policies create additional challenges between
the state, partners and companies.

In the production of Georgian wine, it is neces-
sary to develop and implement innovative technolo-
gies so that it meets the standards of the world mar-
ket. In this direction, financial support from the state
is important for wine producing companies.
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Abstract. The article describes the safety of consumer goods transported across the customs border, as well
as consumed directly in the domestic market, as an integral element of national security, and in this regard, an

analysis of the work carried out by customs authorities in this direction today is presented. At the same time,

opinions were expressed on the implementation of the experience of foreign countries in ensuring the quality

and safety of goods into the national practice, and proposals were developed for the improvement of activities.

Keywords: safety of goods, customs border, national security, high-quality customs control, safety of

goods, counterfeit goods, intellectual property, identification of counterfeit goods, customs authorities.

L. Introduction

The safety of goods transported across the cus-
toms border, as well as directly consumed by citizens,
is an integral element of national security.

As a result of the rapid development of the busi-
ness sector in the Republic of Uzbekistan, large com-
petitive firms and enterprises are being established
in the country. However, there is an increasing risk
of products of these firms and enterprises coming in
at a low price from abroad.

Customs bodies play an important role in en-
suring high-quality customs control in the territory
of our country, regulating the circulation of goods,
developing foreign trade, and at the same time pro-
tecting the domestic market from low-quality and
counterfeit products.

At present, legal documents do not define the
concept of “ensuring the safety of imported goods”.
However, ensuring the safety of imported goods can
be understood as a set of measures to prevent the
entry of goods that are dangerous for public health,
the environment, flora and fauna into the domestic
market, and to determine their safety.

Today, the number of product safety violations
is increasing year by year, despite the fact that many
state regulatory bodies are monitoring.

There is no real opportunity to quickly and ef-
fectively determine the safety of goods in trade. The
situation is aggravated by deficiencies in logistical
support and insufficient personnel of border con-
trol bodies, which to some extent creates conditions
for the introduction of dangerous products into the
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customs territory. For this reason, cases of violation
of the rights of an intellectual property owner, such
as ensuring the safety of goods being transported
through the customs border, applying brands di-
rectly to other goods by copying them without the
permission of the right holder, or production similar
to or exactly at a similar level to a well-known brand
in order to distract.

Most people understand counterfeit goods as
low-quality goods. Usually, counterfeit goods are of
lower quality and cheaper than the real ones. But in
practice, a counterfeit product can be of good quality.
That’s why experts consider this term only a concept
related to the violation of intellectual property rights.

Counterfeiting is the use of the same or similar
symbols displayed on other manufacturers” well-
known, consumer goods without the consent of the
right holder, and in this way, with the purpose of de-
ceiving and misleading the buyer, and seeking profit.

Asaresult of not giving up the purchase of counter-
teit and low-quality, and low-priced goods, goods that
do not meet safety requirements can harm the health
of consumers, and in some cases cause death. The fight
against counterfeit goods should not be done only by
one country or one body, but by joint action. It is pre-
cisely in the protection of intellectual property objects
that the role of customs authorities is significant.

The purpose of activities in this area is to protect
the interests of copyright owners, to ensure the income
of payments to the state budget, as well as to protect
the rights of consumers, to put an end to the circula-
tion of goods that are dangerous for public health.

II. Literature review

Today, it is possible to see the sale of fake prod-
ucts manufactured under the name of well-known
company names and brands occupying the domestic
market. When identifying counterfeit products, it is
necessary to pay attention to its price. Due to the
large number of products in the market area, there is
a mix of fake products among the products of differ-
ent companies. Today, we can see counterfeit goods
in the products we eat, the medicines we take, and

the clothes we wear. In the process of production and
sale of fake and counterfeit products, it poses a seri-
ous threat to the state economy. It also leads to tax
payments not coming to the state budget.

The Commonwealth of Independent States
(CIS) experts — V. O. Bronnikov ““counterfeit” is a
fake under a famous brand or trademark, i.e. use of
another trademark without property rights”, and ac-
cording to the definition of V.S. Mirolyubova and
V. Ya. Semen, “a counterfeit product is a violation of
intellectual property rights expressed the opinion
that it is a circulation of economic relations in rela-
tion to any object” [1].

It can be said that the product can be made with
low quality even by its real owner. In this case, the
term counterfeit or substandard product can be used
for such a product.

But in this case, it would be wrong to use the term
counterfeit. Because, under the term of counterfeit,
first of all, there is a violation of intellectual property
rights in the actions related to the production, sale
or other way of putting the goods into circulation.
That is, who performs these actions is considered as
the main factor.

For example, if the mark present in the product s
confusingly similar to the protected trademark, such
a product is considered to be infringing the right to
the object of intellectual property. Such similarity
of trademarks is called “look-alike” in international
practice. In this case, if the trademark for which this
trademark is legally protected is compared with an
existing trademark, their manufacturers are different
enterprises, and the trademarks may have identical
letters and drawings to the extent of confusion.

As mentioned above, the Law of the Republic of
Uzbekistan “On trademarks, service marks and place
of origin names” it can be seen that Article 27 directly
reflects the concept of counterfeit goods. However, the
procedural mechanism of their implementation has not
been fully resolved in any regulatory legal documents.

It should be said that most of the counterfeit
products produced in the world today are products
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related to the trademark. At the same time, it remains
an almost impossible task to determine how many
other types of counterfeit goods, in particular those
related to trademarks, enter our country from abroad.
The reason is that customs authorities protect intel-
lectual property objects based on the requirements
of Chapter 56 of the Customs Code of the Republic
of Uzbekistan. According to it, the customs body
takes measures to stop the export of goods infring-
ing the right to intellectual property objects within
10 days based on the application of the right holder.
The purpose of the customs authorities to take such
measures is to give the right holder an opportunity
to apply to the court authorities in the case of the
situation. If the owner of the right does not apply
to the customs authorities, he cannot act. Customs
authorities protect intellectual property rights in a
“passive way’, that is, the customs authorities do not
detect violations on their own initiative, but take ac-
tions based on the right holder’s application.

In global practice, customs authorities expose
goods infringing intellectual property rights on their
own initiative; this action is defined in the Agree-
ment on Trade-Related Aspects of Intellectual Prop-
erty Rights (TRIPS) and is called “ex officio”.

Article 26 of the Law of the Republic of Uzbeki-
stan “On trademarks, service marks and place of
origin names” provides for unauthorized prepara-
tion, use, import, offering for sale, sale, and sale of
a trademark or goods marked with this symbol. It is
established that putting them into civil circulation
in such a way, or keeping them for this purpose, or
marking goods of the same kind that are exactly simi-
lar to them to the extent that they are confused with
them, is recognized as a violation of the exclusive
right to a trademark [2].

III. Analysis and results

At the same time, an in-depth analysis of the path
of development of our country, today’s world market
situation has changed dramatically, and the competi-
tion is becoming more and more intense in the con-
ditions of globalization. Requires the development

and implementation of a completely new approach
and principles.

Itis necessary to further increase the effectiveness
of the ongoing reforms, create conditions for com-
prehensive and rapid development of the state and
society, modernize our country and implement pri-
ority directions for liberalization of all spheres of life.
Today, one of the most important priorities planned
for 2022-2023 is the drastic simplification of customs
procedures, the radical reform of cargo clearance at
customs offices. Also, to establish customs complexes
that meet modern requirements and operate on the
basis of the “Single Window” principle in all regions
of our country, to create favorable conditions for eco-
nomic entities in the implementation of foreign eco-
nomic activity, to optimize and simplify the admin-
istrative methods of regulating foreign trade, one of
the urgent tasks is to implement systematic reforms in
the customs sector in order to eliminate bureaucratic
obstacles. In fact, together with these, preventing the
entry of low-quality goods into the territory of the
countryis also a direct duty of the customs authorities.
Protection of the country’s population from counter-
feit, low-quality and dangerous goods is the responsi-
bility of the customs authorities. In this regard, if we
look at the following information:

According to the World Health Organization,
600 million people on our planet are poisoned by
poor-quality food products every year.

In the production of low-quality goods, fake
company names and brands are often widely used.
Counterfeit drugs are drug products with illegally
copied names and are the most profitable sector
of the world trade, and the financial loss caused by
them is 217 billion US dollars per year. These types
of drugs harm or kill millions of people around the
world, and seriously damage the brands and sales of
major pharmaceutical manufacturers.

According to the information of “Uzstandart”
agency, as a result of state control activities on prod-
uct quality, in 2021 it was found that 256 types of im-
ported products worth 45 billion sums did not meet
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the quality requirements. 87% of it is food products,
which are mainly imported from Kazakhstan, Geor-
gia, Pakistan, Turkey and Russia [3].

Also, in 2021, the State customs committee
found food products worth 391.2 million sums (can-
dy, tea, chocolate, etc.) worth 391.2 million sums,
whose packaging did not have an expiration date, in
22 cases worth 411.3 million sums worth of drugs
were prevented from being illegally brought into the
territory of our republic.

This information alone shows that protecting our
population from low-quality food, substandard drugs
and counterfeit goods is an important strategic task.

16465 in 2018, 21671 in 2019, 24121 in 2020,
and 31794 in 2021 were conducted by the customs
examination departments of the State Customs
Committee and regional administrations [4].

From the above information, we can see that the
Central customs laboratory of the State Customs
Committee is conducting examinations in order to
determine the Commodity nomenclature of foreign
economic activity (CN FEA) code of the goods. This
is definitely having its effect, the circulation of low-
quality goods that are dangerous for human life is
being stopped at least partially.

Food products imported into the territory of
the Republic of Uzbekistan must comply with the
requirements of the norms and regulations speci-
fied in the Law. Compliance of the quality and safe-
ty of any imported food product with the norms
and regulations is determined by the special control
bodies of the state and together with the customs
authorities. For state registration, the supplier of
food imported from abroad shall submit the docu-
ments of the manufacturer and the body specially
represented by the exporting country confirming
the safety of this product, and samples of the food
product when it is necessary to carry out an ap-
propriate examination. This indicates that imported
tood products, technologies and equipment must
be certified in accordance with the law. From the
production and sale of food products that have ex-

pired, are of poor quality, and are deemed unfit for
food by the bodies of the state sanitary control and
the state veterinary service according to the results
of sanitary-hygienic expertise, laboratory tests and
veterinary, veterinary-sanitary expertise and certi-
fication tests removed and must not be used for its
intended purpose, recycled or destroyed [S].

Identification of counterfeit goods is directly re-
lated to the protection of intellectual property objects.
When foreign experiences are studied in this regard,
signs of violation of rights to intellectual property ob-
jectsin the international practice of the Agreement on
Trade-Related Aspects of Intellectual Property Rights
(TRIPS) and the normative legal documents of the
CIS countries, thatis, Armenia, Ukraine and Moldova
on customs legislation a temporary restriction on ex-
isting goods, i.e. it is possible to suspend the exit of
goods for a certain period of time.

Based on this, in the customs sector of most coun-
tries, including the USA, customs officers identify
counterfeit goods and decide the fate of the goods
themselves. Identified counterfeit foods and drugs
that harm public health will destroy the products
themselves. But their goods that can be used in oth-
er social life, such as clothes, household appliances,
and new appliances, are handed over to orphanages
or old people’s homes in the country, removing the
labels. In European countries, counterfeit or low-
quality products are detected by the customs at the
border and immediately sent back [6].

Pursuant to Article 4 of the Law of the Republic
of Uzbekistan “On protection of consumer rights’,
consumers:

— getting correct and complete information
about the product, as well as about the manufacturer
(seller);

— free choice of goods and their quality;

— product safety;

— tull compensation of material damage and
moral damage caused by the goods with dangerous
defects for life, health and property, as well as the il-
legal action (inaction) of the manufacturer (seller);
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— has the right to apply to the court and other
competent state bodies for the protection of their
violated rights or interests protected by law [7].

Counterfeit imported to our republic illegally
medicines pose serious health risks to consumers.
Unfortunately, they may contain harmful chemicals.
Their presale is also a factor in the production of
counterfeit products. It is prohibited to import low-
quality, forged, unregistered medicines and medical
supplies, as well as illegal copies of medicines regis-
tered in the Republic of Uzbekistan.

Identification of counterfeit goods by the cus-
toms authorities of foreign countries is carried out
through various procedures. In particular, what
should be important in stopping counterfeit goods
in the US with the help of Customs and Border Pro-
tection officers. They focus on destroying goods
sold online while protecting branded goods. Many
countries have established administrative and crimi-
nal liability for trademark violations of counterfeit
products. In particular, in the Criminal Codes of the
Russian Federation, Belarus, Kazakhstan, Tajikistan
and Armenia, the above activity is recognized as a
crime. Due to the fact that the system for combat-
ing the import of counterfeit products related to
the trademark has not been established, it also has
a negative effect on the decrease in the revenue of
customs fees.

In addition, the lack of a system for combating
the import of counterfeit products related to the
trademark has a negative impact on the development
ofinvestment activity for the Republic of Uzbekistan
and the increase of the country’s reputation in the
international arena.

In the US, trademark protection is maintained
by the Customs and Border Protection (CBP) sys-
tem, a division of the Department of Homeland
Security. In the US, all intellectual property owners
register their property in the IP system. Any goods
and vehicles trying to cross the US border through
the CBP system have the opportunity to receive in-
formation about the cargo being transported. If they

detect counterfeit goods, they have the authority to
seize and confiscate them. When counterfeit goods
are detected and confirmed, an intellectual prop-
erty (IP) owner usually has 2 ways to protect their
product: destruction of the goods and legal action
against IP infringers [8]. The advantages of these ac-
tions are that the entry and sale of counterfeit and
low-quality goods that are dangerous to human life
are prevented.

By submitting all information to the Intellectual
Property Agency to protect legitimate goods, the
chances of identifying and contacting those respon-
sible for counterfeit goods can be increased. In the
EU, goods suspected of infringing trademark IP are
detained at the border and product inquiries are sent
to border controls. UK Border Force and Customs
work together to tackle counterfeit and substan-
dard goods at the UK border. Intellectual property
rights at the Canadian border are administered by
the Canada Border Services Agency. The owner of
the intellectual property rights of the brand may ap-
ply for assistance. Export is permitted after proper
registration with the Canadian Intellectual Property
Office. This service is provided free of charge.

To cooperate with Chinese customs authorities,
brands must provide up-to-date information on IP,
including descriptions of products and packaging,
photographs and samples. Also, in China, a list of
authorized brand representatives in the country has
been formed, and citizens are advised to contact
the customs authorities in cases of suspected illegal
transportation across the borders. As with customs
authorities in other countries, China has the author-
ity to destroy counterfeit goods. Interestingly, these
items can also be donated or auctioned [9].

The Australian Border Force (ABF) is respon-
sible for preventing the entry of substandard goods
and combating counterfeit goods in Australia. Every
trademark or copyright owner who wishes to pro-
tect the border submits its documents to the Aus-
tralian Border Force. These documents provide the
ABF with the ability to seize any goods suspected of
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infringing the IP. At the same time, this document is
an agreement confirming that the IP is responsible
for the costs of implementation at the border. This
means that intellectual property rights holders who
want to stop counterfeit goods from entering Aus-
tralia must pay the costs of transporting, storing and
destroying the seized goods [10].

Importing and selling counterfeit goods is a huge
problem in Venezuela. In recent years, the state has
introduced mechanisms to combat counterfeit
goods. However, these efforts are not enough due to
the fact that the sale of counterfeit goods is increas-
ing around the world, and new methods of distri-
bution of goods are being devised by manufacturers
of fake and low-quality products. In Venezuela, law
enforcement agencies use the following laws to com-
bat counterfeiting and piracy against those engaged
in the importation and sale of counterfeit goods:
Constitution, Paris Convention, Berne Convention,
Rome Convention, Agreement on Trade-Related
Aspects of Intellectual Property Rights, Customs
Laws, Anti-Smuggling Crimes law, Administrative
Provisions, Criminal Code, Business Regulations,
Industrial Property Law, Copyright Law, Copyright
Law and Special Law against Computer Crimes. This
Convention and laws provide for the prevention and
cessation of import, storage and sale of goods, as well
as compensation for damages and fines in case of vio-
lation of the rights of property owners [11].

In Venezuela, all individuals are advised to work
closely with law enforcement to obtain information
on legitimate goods and clear guidance on identify-
ing counterfeit goods. It is recommended to keep a
close eye on e-commerce websites. Master classes are
regularly organized by bodies that help distinguish
counterfeit goods. Also in Venezuela: monitoring
online sales; determine the prevalence of a particu-
lar brand in a market or on a particular website; the
practice of counting the number of low-quality prod-
ucts on the market and more effective prosecution
of criminals has been established. Cooperation be-
tween the property owner and the customs authori-

ties is very important. Because the removal of fake or
counterfeit goods leads to both ensuring the rights of
the property owner and stopping the circulation of
low-quality and counterfeit goods through the cus-
toms border [12].

Today, before investing in a country, companies
that produce goods are familiar with whether or not
a mechanism for protecting intellectual property
has been created in that country. No investor wants
to bring his goods from abroad at a low price and
sell them in that country. In particular, the fact that
the share of the main goods entering the territory
of the Republic of Uzbekistan corresponds to the
share of the Chinese state makes this situation even
more complicated. The basis for this is the fact that
the Chinese state today produces more than 74% of
counterfeit goods in the world.

It is known that today the Republic of Uzbeki-
stan needs to take its place in the foreign market, to
release competitive goods to the foreign market and
to cooperate closely with the World Trade Organi-
zation in order to further develop international eco-
nomic cooperation. However, it is no secret that the
lack of a system to combat the import of counterfeit
goods has a negative impact on it.

The Republic of Uzbekistan is studying the issues
of becoming a member of various international organi-
zations, including the World Trade Organization and
other prestigious international organizations, in order
to bring its products to the world market, increase its
export potential, and increase the share of imports of
quality products. In this regard, improving the posi-
tion of the Republic of Uzbekistan in international
rankings and indexes, protecting intellectual property
rights in ensuring freedom in economic activity, and
solving some existing theoretical and practical prob-
lems in this direction is one of the urgent tasks.

IV. Conclusion and discussions

Today, the effectiveness of the measures used by
the customs authorities in the fight against counter-
teit products shows the need for continuous coop-
eration with consumers. High-quality material and
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technical support of customs authorities gives good
results in identifying counterfeit and low-quality
goods. The provision of technical means to the
employees of the customs authorities performing
customs control serves to ensure the quality of the
control. Today, huge profits from the production and
distribution of counterfeit and low-quality goods
lead to an increase in crime, the financial strengthen-
ing of criminal groups, and the legalization of illegal
income. First of all, this poses a serious threat to the
economic security of the countries, the security of
the society, the health and life of people.

In conclusion, it can be said that the increase of
goods that can be competitive in the world market in
Uzbekistan, the state policy of attracting foreign in-
vestments in our country, the increase of the prestige
of Uzbekistan in the world, and putting an end to the
circulation of counterfeit and low-quality goods are a
number of tasks that we have to carry out in front of us.

The Customs Code not only creates more favor-
able conditions for the development of business and
entrepreneurship in the field of foreign economic
activity, but also plays an important role in ensur-
ing effective customs control in the territory of our
country, regulating the circulation of goods, devel-
oping foreign trade, and protecting the domestic
market from low-quality and counterfeit products.
It is necessary to fully and effectively use modern
information technologies in customs activities, as in
all areas, and to avoid subjective factors in customs
clearance, to fully form the legal basis for protecting
counterfeit goods that harm public health, damage to
trademark owners, and copyright to products. Cur-
rently, in the field of consumer protection, it is neces-
sary to carry out comprehensive measures, including
in the purchase of goods of acceptable quality that
are safe for the life and health of people, as well as in
obtaining accurate information about the goods and
their manufacturers, and to fight to reduce the vol-
ume of illegally circulating, low-quality, counterfeit
and counterfeit products. All of us must fight against
violations of laws that harm the lives and health of

citizens, lead to unhealthy competition and harm the
state budget of the Republic of Uzbekistan.

According to the data of the bulletin of the State
Statistics Committee of the Republic of Uzbekistan
on the export and import of goods and services pre-
pared at the end of January-September 2022, the
total amount of goods was imported to our country
equal to 21973 117300 US dollars. Of this amount
equal to 4768 152520 US dollars was imported from
China. Itis clear from this that the acceleration of the
import of goods from the state of China to the ter-
ritory of our country may lead to an increase in the
import of counterfeit goods related to the trademark
and, as a result, to an increase in the risk of serious
damage to the economic security of our country.

Based on this, the following can be included as
suggestions:

1. Today, the number of trademarks in the regis-
ter of intellectual property objects maintained by the
customs authorities is not coordinated with the reg-
ister maintained by the Intellectual Property Agency
under the Ministry of Justice. This, in turn, can create
a number of problems in practice. Based on this, we
believe that it is appropriate to combine the register
maintained by the customs authorities and the Intel-
lectual Property Agency under the Ministry of Justice.

2. Based on foreign experience, when customs
authorities detect counterfeit goods related to the
trademark; it is necessary to create an opportunity to
take measures independently without waiting for an
application from the real owner of these goods. That
is, based on the requirements of the TRIPS agree-
ment, it is necessary to maintain a customs register
for the protection of intellectual property objects, in
particular, trademarks, and to fight against counter-
feiting of trademarks in the register.

The above information shows that violations of
Intellectual Property and entry of low-quality goods
into domestic markets pose a serious threat not only to
the economy, but also to the health of the population.
Therefore, one of the urgent tasks is to further improve
the currentlegal framework of the system of protection
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of intellectual property objects in Uzbekistan, to en-  promote theoretical, legal knowledge about the sphere
sure the joint activities of state bodies and interested ~ among various segments of society, especially young
organizations, and most importantly to systematically ~ people, participants in foreign economic activity.
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CALCULATION OF MANAGER'S BONUSES
AND SHAREHOLDER'S DIVIDENDS

Abstract. A method is proposed to encourage managers working for the overall result of the firm,
using which the firm will achieve the greatest profits and a “size”, proportional to income. A method
for calculating dividends on shares is also proposed for discussion. Calculation formulas are given.

The method was developed on the basis of reasonable recommendations of Nobel laureates [3].

Keywords: Profit, income, costs, manager, shareholder.

Problem statement. The problem generally triv-
ial. It is necessary, knowing the current salary of the
manager, to evaluate his efforts in money, according
to the given target function and the results of the
company’s activities. If we take a one-time payment
based on the result of the activity as an estimate, then
how to calculate the amount of the “bonus” that
would further stimulate the employee? Is it possible
to apply the results obtained to the shareholders of
the joint-stock company, who (to their money) per-
form the functions of “exogenous” managers?

Analysis of publications. Of the Nobel laure-
ates, Jean Tirole [1] dealt with this problem most
“tightly”, Richard Thaler [2] dealt with it somewhat
less, but there is no solution to the problem. Here
are their statements on the topic, which are almost
all trivial, but taken out of context cause confusion.
Jean Tirole:

— “chief managers remain responsible for all ac-
tivities... so that incentive mechanisms for managers
can be more closely approximated to actual execu-
tion” [1,30]. What is the incentive mechanism; and
why only it can come close to execution; and what is
the peculiarity of actual execution; and besides the

actual, what and how many types of executions are
found in the mechanisms, is not clear.

— “farms with insufficient managerial talents are
considered” [1, 28], but how to find out or how to
measure the level of managerial talent and its suffi-
ciency or insufficiency — Jean criterion does not lead.

— “The firm is led by a manager who chooses
between two levels of effort: high (“work”) and low
(“shirking”)” [1, 57]. A manager who shirks work.
Where is this possible? Why such assumptions?
Why won't he be fired?

— “The manager’s salary should grow with the
growth of the profit received” [1, 60]. To the ques-
tion: “and in what proportion to profit?”, we read:
“areasonable prediction... of a $1 increase in profit
leads to an increase in the manager’s salary in the
range from $0... to $1” [1, 86]. “Predictions” are
such that do not need to go to a fortune teller. Weath-
er forecasters’ forecasts are even more accurate;

— “profits are a very distorted criterion of a man-
ager’s activity... For example, profitable investments
reduce current profits, without at the same time tes-
tifying to the laziness or stupidity of managers”?
[1, 64]. So, it is necessary to welcome unprofitable
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investments, which, according to the “logic” of con-
structing the phrase, can only increase profits. Or did
I misunderstand something?

“In general, the remuneration of managers can
be built on the basis of the average industry rate
of return” [1, 67]. And where are the formulas for
calculation? There are no formulas. Let the average
rate of return be 6.9%. And to what extent will Jean
reward managers? There was no such “equalization”
even in the USSR;

“Competition in the market... can create incen-
tives for managers who already have an advantage
from their monopoly position” [ 1, 645]. So, manag-
ers have a monopoly advantage. Competition creates
incentives (a synonym for the whip), and that’s fine,
but it also deprives managers of their monopoly ad-
vantage, which Jean did not mention here, because
both monopoly and competition cannot be on the
market at the same time, just as morning and evening
cannot be at the same time. (Note that economists
have a concept of “monopolistic competition”, which
differs in that: “1. Every firm faces a decrease in de-
mand. 2. None of the firms makes a profit” [1, 452].
And it does not occur to anyone that when demand
decreases, it is necessary to indicate the lower limit
of this decrease, which is not zero. Otherwise, there
is no point in studying “monopolistic competition”.
The lack of profit is also a complete absurdity). But
return to “monopolist managers”.

~ “managers of monopolies can be lazy (lead a
“quiet life”), they may not gain anything from it” [1,
114].Iam wondering in which area of economic ac-
tivity can idlers win and in what exactly? Lazy people
always lose to hardworking people.

— “the manager’s activity depends on the assets
they inherited” [1, 67]. The bigger the inheritance,
the more active the manager, or what? But here is
Jean’s clarification: “the threat of rent loss can make
managers be lesslazy” [1, 68]. How can become less
lazy, for example, for a manager who: “... at the begin-
ning of his career, he may work even harder than is
socially optimal” [1,70]? And where would find out

what this “social optimality” is in diligence, and what
will happen if, before retirement or leaving for an-
other company, the manager reduces diligence below
this level? Suddenly, I have worked harder all my life
than it is socially optimal, and received a salary be-
low its socially optimal level? After all, Jean does not
exclude: “the possibility that the manager will leave
the company” [1, 70], but at the same time states
that if there is: “The possibility of obtaining good
prospects outside the company where he is currently
employed, just as receiving remuneration inside the
company, of course, gives an incentive to the man-
ager to work satisfactorily” [ 1, 70]. And since when
have satisfactory employees been rewarded? But not
only material incentives, Jean noted. Managers are
also pressured by shareholders who: “can choose...

the level of effort they want and impose it on the
manager (with the threat of a large punishment if he
disobeys)” [1, 58], because only: “direct monetary
incentives... can reduce... the caution of manag-
ers” [1, S5], and this is undesirable, and therefore,
the above-mentioned power is necessary: “control
of managers... of the company by shareholders”
[1, 23]. And the fact that such “forceful pressure”
can cause the “diligence” of the manager to be much
higher than the socially optimal level for some reason
Jean stopped worrying. Interestingly, there are a lot
of shareholders, there are also a lot of levels of effort
that they can impose on the manager, the sharehold-
ers do not know each other in person, nevertheless,
they have no disagreements regarding the choice of
the level of effort, as there are no disagreements on
a level of bigt punishment.

“Managers of management firms, if they do not
react very strongly to monetary incentives, use every
opportunity to stretch the work” [1, 74]. All this is
true if by “management firms” we mean state institu-
tions that respond to “monetary incentives” not in
the form of salaries, but in the form of bribes;

“The potential disadvantage is that the manager
can bear all the risk. This, however, does not mat-
ter, because the manager is risk-neutral” [1, 83]. If
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someone carries arisk, it is not a disadvantage, but a
virtue. How can you carry something and be neutral
to the “load”? But if it doesn’t matter, then why men-
tion it at all?

Can almost agree with this: “the salary of each
manager depends on the activities of another man-
ager as well as on his own” [1, 65], if we exclude the
option of mutual responsibility, when everyone is
responsible for the blunder of one. But where the for-
mula of this “depends” is not clear. And with this: “If
higher profits really reflect higher efforts, then com-
pensation to managers increases with the growth of
observed profits” [1, 85]. There is no formulas for
calculating this increase either. And it is doubtful
that: “the remuneration of managers of one company
can be made dependent on the activities of manag-
ers of competing companies” [ 1, 67], since you will
not find these formulas of dependence in Jean’s. But
this dependence can be “direct” and “reverse”. Can be
more specific? In the sense of how to choose the ref-
erence company on which competitors depend? Jean
did not understand the question, because he gave a
particular example, according to which: “...it seems
natural to base the remuneration of “Ford” managers
on the achievements of “General Motors” managers”
[1,114]. We do not focus on the problem of “direct”
and “reverse” rewards for competitors” achievements.
But here is the thought of his colleague Richard
Thaler [2]: “I cannot recall that experts considered
“General Motors” to be a company with reasonable
management” [2, 64]. Two opinions of the laureates,
and who is right — think for yourself, because it is un-
natural to reward someone for the “achievements” of
competitors;

— “the effectiveness of management (whatever
you stimulate it with — V. Sh.) does not change much
over time” [2, 251]. And with this phrase, Richard
multiplies by zero all attempts to stimulate the work
of managers, although he received the “Nobel” pre-
cisely for methods of correcting the behavior indi-
viduals in the right (it is unclear to whom) direction,
and for developing methods of stimulation;

“One of the... tasks that company managers had
to solve was to convince their managers of the need
to take on risky projects if a sufficiently high profit
was expected” [2, 35]. Or, Richard has managers
who do not comply with the decisions of the “boss-
es”, and thay should convince managers... to take up
work. In normal companies, all the risk falls on the
“bosses”, not on the staff. And here his recommen-
dations: “In order for managers to be willing to take
risks, it is necessary to create conditions in which
encouragement would be intended for the decision
itself aimed at maximizing profits” 2, 200]. And col-
league Jean Tirol thinks differently (I repeat): “direct
monetary incentives... can reduce... the caution of
managers” [ 1, 55], they will take risks and, therefore,
additional administrative control by shareholders is
needed over them. How many laureates — they have
so many opinions on the topic. But in general, Jean
does not associate the risks of managers with the lev-
el of their remuneration, but attributes everything to
their characters. He has: “the risk averse side” [1, 57],
it happens: “that the manager becomes infinitely risk
averse” [1, 62], it happens: “The manager is some-
what risk averse” [ 1, 66], there is also: “risk-neutral
side” [1,57], but there is also: “situations of high risk
disposition” [1, 296]. And the final “conclusion” of
Jean: “Managers, however, may have different atti-
tudes to risk” [1, 624]. How to determine the “psy-
chotype” of a manager in relation to risk, how the
risk-neutral side differs from the risk-averse side —
the laureate does not specify how the risk-averse one
differs from the infinitely risk-averse one, too. But
the risk can lead to failure and even to the collapse
of the company, and according to his observations:
“When the future of a company is at stake, managers
tend to trust their intuition” [2,301], and everything
developed by the laureates of their incentive theory
and “scientific formulas”, that do not exist in reality
are ignored.

Speaking of risk. There is no precise and unam-
biguous definition in the economic and other kind of
literature. There are no “formulas” for its calculations
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in specific situations. Nevertheless, the phrases: “re-
duce therisk” [1,30], or: “the risk s insignificant” 1,
44], or: “the least risk” [1, S5], or: “all risk” [1,83],
“high risk” [1, 162], it is unclear what: “part of the
risk” [1,299], “high and low risk” [1,230] (without
specifying the threshold of “separation” of the degree
of risk) and even: “moral risks” [1, 174], and many
others — are found everywhere.

The purpose of the article. To derive unambig-
uous formulas for monetary bonuses for managers,
ifitis known that they alone are responsible for prof-
its and losses, and the company has a certain “target
function” for the implementation of its activities, but
the economic interests of shareholders and managers
may differ. ‘To consider the possibility of applying
this general methodology of awarding and for calcu-
lating payments of “bonuses” on shares in joint stock
companies (JSC). At the same time, the derivation
of formulas should be based on the thoughts and
ideas of Nobel laureates.

Presentation of the main material. Consider
a company under the management of its owner-the
head, who is subordinate to a group of managers.
Let the economic results of the company’s work be
calculated periodically, once a month (or quarter),
and for each period, by comparing its results with
the previous period, the remuneration of managers
is recalculated, as a result of which bonuses or fines
are accrued. Taking into account the fact that: “the
salary of each manager depends on the activities of
another manager as well as on his own” [1, 65], and
considering the erroneous opinion when: “the remu-
neration of managers of one company can be made
dependent on the activities of managers of compet-
ing companies” [1, 67], consider a firm consisting
of which managers work for the overall result. We
introduce notation for the key economic parameters
of the company (all dimensions are [$/month])

X, — the required salary of the J-th manager ac-
cording to the results of the current period;

X, — salary of the J-th manager for the previous
period;

Y=3X, - the desired “fund” of the salary of man-
agers of the company;

Y =X X’ - “fund” salaries of managers of the
company for the last period;

P =(D-S-Y)-the company’s known profit for
the current period, where:

S — expenses of the company excluding manag-
ers salaries;

D - the company’s known income at the end of
the current period;

D - the company’s income based on the results
of the previous period;

P° - the company’s profit based on the results of
the previous period.

Since there is no reason not to trust the opin-
ions of Nobel laureates, who have: “chief managers
remain responsible for all activities” [1, 30], then
consider the form of remuneration for managers
with the target function that reflects the direction
of the firm’s “movement”. Jean writes that although:
“firms maximize expected profits... in practice,
managers have other goals (for example, maximiz-
ing the size... of the firm” [1, 54], and the “size” of
the firm determines its income D. And in confirma-
tion of this, we read Jean’s correct thought that: “the
growth of a company can be desirable for managers
not only for their own comfort, but also because it
allows them... to get great opportunities for promo-
tion” [ 1, 55]. And most importantly: “The remunera-
tion of managers... must be considered in a broad
sense. Such rewards may be monetary... but may...
consist in promotion through the ranks” [1, 56]. But,
according to Jean: “The salary of the manager should
grow with the growth of the profit received” [1, 60],
therefore we will accept identical: both the target
function of the movement-the development of the
company, and the “aspirations” of the J-th manager
in the form of his salary

X =4 x (D x P)%S, (1)
where: A is a scale factor. The dimensions of the left
and right sides of the equation are the same (which
provides the square root of the right part); the left
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part the salary X, and is the evaluation of the man-
ager’s work; the right part in the form of the product
of the company’s profit P by income D (reflecting the
“size” of the company) as a whole is the mathemati-
cal record of thoughts of the laureates. In principle,
instead of the square root in (1), you can take any
exponent, because at the position of the maximum
of the product D x P (if there is one) it won't affect.
But there will be “problems” with the dimension and
interpretation of the parameter } ... Since equation
(1) is also true for the previous period, then

X7 =4 x (D x P)°s, (1)

Excluding the unknown parameter 7\J from (1)
and (1’), and recording the company’s profit in an
expanded form, we obtain a system of equations for
calculating salaries of each manager

X, =X x [(D/D°) x (D - $-Y)/P’]s. (2)

Summing up all the equations (2), after the trans-

formations we will get

(Y/Y°)?=(D/D°) x (D-S-Y)/P%,  (3)
from where the “fund” of managers’ salaries will be
based on the results of the current period

YD, S) =% x Y° x (D/D°) x B, x

x{[1+4x(1-S/D) xA]"-1},  (4)

where dimensionless parameters are entered:

A, =P°xD/(Y°)*and B, =Y°/P".

Substituting Y(D, S) from (4) to (2), we find the
salary of each J-th manager.

As you can see, the new salary X, is proportional
to the previous salary X°, and the proportionality co-
efficient [ (D/D°) x (D - S-Y)/P°]%* is determined
by the previous (D, P°) and the present (D, P) re-
sults of results of company’s activities.

Note that, although the salary was optimized to
the maximum of profit and income\size of the com-
pany, only its income D and costs S were included in
the formula, and the initial salary X° is chosen from
“endogenous” considerations: education, qualifi-
cations, work experience, initiatives, etc.. The very
cost reduction of S, as a necessary factor for profit
growth of P, was noted by the laureate Paul Samuel-
son when he said: “Producers can... maximize their

profits only by minimizing their costs (in this case,
it's S— V. Sh.)” [4, 35].

It is proposed to discuss the possible calculation
of optimal total dividend payments to shareholders
using a formula similar to (4) and their “division”
between them according to a formula similar to (2),
if the variable X" is understood as income from the
shares of the J-th shareholder, and the cost level S is
not understood as the “net” costs of the company,
but costs firms plus payments to managers. This is
all the more justified, since all the “employees” of
the company create profits. Suppose there are many
shareholders, and each has shares worth N, [$] with
the “expectation” of a share p of earnings per share.
Formulas for calculations will take the form

(pxNp) = (p°x N°) x [(D/D°) x
x (D -Z-W)/(P°-Y°)]%, (s)
p(D,Z) =% xp°x (D/D°) x B, x
x{[1+4x(1-Z/D)xA,]"-1},  (6)
where: p° is the “share percentage” of payments on
shares in the previous period;

p(D, Z) - is the percentage of payments on shares
in the current period;

W = p(D, Z) x TN, - the contribution of vir-
tual “labor” to the income of shareholders of JSC in
the form of dividends paid by them on shares,—as a
complete analogue of the real contribution of labor
managers, estimated the total salary of Y;

WP - the same as W, but for the previous period;

Z =S +Y - costs of the company, taking into ac-
count payments (4); and coefficients are introduced:
A, =(P°-Y°) x D°/(W°)*and B, = W°/(P°-Y°).
At the same time, we assume the number of issued
shares to be unchanged YN =¥ N°,.

Since the salary of managers “goes” first (4), at
relatively low costs S, and share payments are second,
when the costs of the joint-stock company equal to
Z =S +Y (and grow by the managers’ salary fund
Y), the dollar contribution from the managers’ sal-
ary will be higher than the dollar contribution of
shareholdersink={[1+4x (1-S/D) x A ]**-1}/
/{[1+4x(1-Z/D) x A, ]**~1} times.
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Let us turn to the formula (1) of the relationship
of the manager’s salary with the “target aspirations”
of the firm X =2 x (D x P)°, which can be written
in a generalized form, but with an extra degree of
freedom (parameter 0 < T < 1).

X, =\ x DT x P, (1")
the right part of which resembles the “famous”
Cobb-Douglas function, which was aptly expressed
by V. V. Leontief: “Cobb-Douglas functions. Theo-
rists questioned the arbitrary form of the function,
and statisticians questioned the methods of fitting it
to the data, but despite all the criticism expressed,
the familiar... equation appeared again and again”
[S, 348]. If the Cobb-Douglas formula establishes
an alleged connection between labor and capital
costs, then in this case we have some (like Cobb-
Douglas, but) functions expressing the dependence
of the “purpose of the company’s agents’ activities”
on its micro-indicators: income and profit, func-
tions that mathematically combine “into one”, often
contradictory the interests of the participants.Here,
the appearance of the function is justified. At T => 1
we have X| ~ D and managers are rewarded for the
growth of the “size™profitability of the company, oth-
erwise at T => 0—for the growth of profits. The same
value of T is chosen by the owners of JSC, based on
“their” considerations. In this case, equations (4, 6)
will be written (for iterations) easier

Y =Y'x(D/D°)"x[(D-S-Y)/PI""(4)
b, =B (D/DY)Tx [D-Z-W,)/(P-Y")] (6)
the latter is taking into account the connection W =
=p X ¥ N,, and their solution is iterative. To do this
Y, =Y", is assumed in the zero approximation, which
is substituted into the right part (4°), getting the 1
approximation Y, which is again substituted into the
right part (4'), getting the 2" approximation Y, etc,,
until the desired accuracy is achieved. Equation (6') is
solved similarly with recalculation of W =p xEN,.

Remark. The parameters T in formulas (4') and
(6") should not be equal at all. On the contraryj it
is reasonable to accept them as “opposite”. Since
managers can have more influence on profits, and

shareholders (by buying shares) — on the “size” of the
company, then T from (6') should always be greater
than T from (4'), which can be provided for a given
T from (4'), such a record of equation (6”)
.. =p'x (D/DY)Tx [D-Z- W)/ (P~ Y*)T1(6")
but the method itself still needs further verification
and comprehension, because, as it was shown above,
the opinions of the laureates expressed by them only
in words in their “works without formulas”, in the form
of private “ideas on the problem” — are ambiguous.
If the company assumes the growth and expan-
sion of markets, then it is reasonable to take the re-
sults and data of the last period as parameters p°, D°,
P and Y°, otherwise the results for any fixed period
will be suitable, the one that the firm considers the
most “ideal” for working at that market.
Example. Let the sum of the shares of JSCYN . =
= 50, and the results of last month S° = 20; D° = 50;
Y =5; P°=25; p® = 0.1. Let the current month be
successful in the main indicators S = 18 < S° and
D =55 > D°. Then from (4', 6")
at T =0.10we have Y =6.107 = 1.22 x Y, and p =
=0.1107 = 111 x p%

at T =0.30 we have Y =5.983 = 1.20 x Y, and p =
=0.1121 = 1.12 x p%

at T =0.50 we have Y =5.853 = 1.17 x Y, and p =
=0.1136 = 1.14 x p%

atT=0.70 wehave Y =5.717 = 1.14 x Y, and p =
=0.1153 ~ 1.15 x

at T =0.90 we have Y =5.574 = 1.12 x Y, and p =
=0.1171 = 1.17 x p°.

Asyou can see, with the growth of the parameter
T, the relative additions of managers to the salary fall,
and in the shareholders grow.

If the current month is “unsuccessful’, e.g.
$=22>S8°uD =45 <D then
at T =0.10 we have Y = 3.886 = 0.78 x Y’, and p =

=0.0893 ~ 0.89 x p%

at T = 0.30 we have Y = 3.998 = 0.80 x Y°, and p =
= 0.0879 ~ 0.88 x p%;

at T=0.50 we have Y =4.122 = 0.82 x Y, and p =
= 0.0863 ~ 0.86 x p%;
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at T =0.70 we have Y = 4.260 = 0.85 x Y, and p =
=0.0847 = 0.85 x p%
at T =0.90 we have Y =4.415 = 0.88 x Y, and p =
=0.0829 = 0.83 x p°.

And here, too, with the growth of the parameter
T, the relative losses of managers in wages are falling,
and the shareholder’s are growing. It turns out that
an increase in the parameter T increases the interest
of shareholders in the work of the JSC, because the
volatility of dividends increases, as well as a decrease
in T, on the contrary, increases the interest of man-
agers in the work of the JSC, because the volatility
of their salaries increases, at the same time (it is like
“sensitivity” to the results of the work of the JSC).

Thus, the parameter T can be used to “regulate” the
relative interests of managers and shareholders in the
results of the JSC’s work. We have, as it were, a certain
“uncertainty ratio” not in quantum mechanics, but in
economics: the more active managers are, the calmer
shareholders are and vice versa, for objectively, the
growth of the activity of some is compensated by the
growth of the indifference of others... One can only
welcome the foresight of Jean Tirol, who formulated
half of this provision without any mathematical cal-
culations, studying the activities only of management
firms: “If managers react significantly to monetary
incentives, a large proportion of entrepreneurs (read,

shareholders - V. Sh.) increases laxity in management
firms” [1,75] (Texcr B opurunase: “Ecan MeHeaepbt
CYI|ECTBEHHO PEarupyioT Ha ACHEKHbIE CTUMYADL,
GOADbIIAs AOASL TIPEAIIPHHMMATEAEH YBEAMMUBAET
pacxast6aHHOCTS B yripaBaeHdeckux upmax” [1,75] -
B.IIL), this phrase in its finished version should have
the following text: “If managers in joint-stock com-
panies actively respond to monetary incentives, then
shareholders, on the contrary, equally increase laxity
and vice versa”.

Consequently, the formulas for calculating bo-
nuses to managers (4’) and dividends to sharehold-
ers (6”) correspond, at least, to the qualitative ob-
servations of Jean Tirol on employee relationships
in firms of some kind.

Conclusions. Based on the analysis of the rec-
ommendations of Nobel laureates in economics
J. Tyrol and R. Thaler [3] in the field of economic
stimulation of the activities of managers of firms, a
model for calculating the remuneration of managers
and dividends of shareholders of JSC is proposed for
discussion according to the principle common to all
participants in production: taking into account the
labor costs of managers of firms and shareholders,—
according to the principle that does not contradict
the condition of maximizing both profit and income
at the same time in the company (or JSC).
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Problem statement. Inequality is ubiquitous and
observable everywhere, and strict equality is more a
mathematical abstraction than something real. And
if the measure of equality can be considered error,
accuracy and deviation from the average, then quali-
tative assessments of the type prevail with respect to
inequality: insignificant, acceptable, large, huge, etc.,,
and this is especially characteristic of economic and
expert assessments. The problem of inequality is that
it is still not quantified for some reason.

Analysis of publications. Publications on the
topic of inequality in general and income in particu-
lar mainly contain criticism and condemnation of in-
equality of any kind. No one cares about the fact that
no one has seen equality in social relations yet. Inequal-
ity is everywhere, even in the cemetery. And from the
standpoint of mathematics, equality is a “point”, and
inequalities are a continuum-type set, therefore the
probability of equality is zero. To quote some of the
laureates. Drez [5]: “When the equilibrium of supply
and demand is created in the market not with the help
of prices, but with the help of quantitative restrictions,
as in unemployment, then a certain level of normal-
ized distribution gives additional freedom: inequality
takes the place of equality”. This is almost like Orwell’s
“rationing is inequality”, and “restriction is freedom”.
But how to find the level of rationing after which this
“freedom” comes? Samuelson does not lag behind him
[5]:“...free trade can have a systematic impact on the
ratio of the growth rate of real wages and GDP per em-
ployed person, as well as affect general inequality”. Not

clear. After all, if all trade is free, then it systematically
affects universal inequality according to this phrase.
But which way? If in the direction of decrease, then
over time everyone will become equal anyway, and
the struggle for universal equality is useless in vain,
and if in the direction of its growth, then we return to
the doctrine of Marx, according to which the develop-
ment of capitalism makes the rich richer and the poor
poorer, a doctrine refuted by practice itself. On this
occasion, Samuelson writes that: “if we take the posi-
tion as... Marxism, that the system, degenerating...
will be accompanied by the utter impoverishment of
the poor (and the inevitable bloody revolution)” [3,
358]. Also from Paul: “perfect competition can lead
to pronounced inequality”. And for some reason it is
not specified when the same competition may not
lead to a pronounced inequality? In another place
already: “With free competition (Laissez faire), in-
come and wealth are not distributed in equal parts...
differences in economic well-being still remain, and
moreover, they are significant” It turns out that both
perfect and free competition — both lead to inequal-
ity. Then it remains to admit that economic equality
can only be ensured by... monopoly, because “there
is no third”. From these phrases, we see that inequal-
ity is continuously “breathing” (in one direction or
the other), and everything influences it. Then there is
a general question about the possibility of economic
equilibrium of something in general, due to the dy-
namics of economic inequality. We read from Paul:
“it is clear that income cannot always be above the
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equilibrium level... A prolonged gap... should cause
amovement back to the equilibrium point, where the
gap already turns out to be zero” and nothing is said
whether the income can be below equilibrium. What
kind of “balance” is this in general, if it is so easy to
“slip” past it> And how long does this long gap last?
After all, if it is long-term, then why does the income
“rest” for so long above this “equilibrium point”, which
it then easily skips? Moreover: “from any place... from
the level of ... equilibrium, income will tend to grow”.
What kind of equilibrium is this, from which every-
one tends to “fly up’, but at the same time there is a
movement back to the equilibrium point? And Paul’s
“conclusion” is that the final one: “the result will be
an increase in income, its movement back to the level
of equilibrium”. And how is that? How to imagine
growth in general (no matter what), as a movement
back (to conception?).

And a little bit about Pareto’s law, which in its free
interpretation says that 20% of people own 80% of
“wealth” and vice versa. And here’s how Paul inter-
prets this law: “We are already familiar with Pareto’s
point of view, according to which there is nothing to
be done about inequality. “The main forces determin-
ing inequality are too strong and stable; state inter-
vention does not have a real impact on them”. What
are these main forces, who is their bearer — Paul does
not specify. It turns out that Pareto and Paul inequal-
ity exists and it is objective. And the page below reads
something else: “Pareto was right about the inevita-
bility of approximately the same distribution of the
product” Or Pareto, speaking of the inevitability of
inequality, at the same time predicts the inevitable...
sameness. Or this: “The point of view associated with
Pareto... thatinequality is a universal constant that no
policy can change is not permanent”. A fickle point of
view... What's that supposed to mean? In other works
of Paul, one can find this: “recently I read an article by
one author... the author subjected the concept of Pa-
reto optimality to devastating criticism”. If the Pareto
principle is destroyed, then why it being taught? Or:
“research... over the past 50 years has refuted the uni-

versality and inevitability of the Pareto law”. Pareto’s
law is refuted, destroyed, but alive. Imagine thatin an
article on physics you will find something like this:
“research... has refuted the universality and inevita-
bility of the law of conservation of energy”. The law
is the law and it is always inevitable. But this can hap-
pening in the economy. Another thought of his: “The
welfare state... has slightly brought the system closer
to the idea of greater equality... where both halves of
the population receive the same part of the entire so-
cial product”. Here the population is divided into two
halves: below and above the conditional poverty line.
Butif both halves receive the same part, then how can
they be distinguished at all> And how to understand
this: “In order to mitigate inequality, we must first es-
tablish what are its main causes”? But above we noted
that Paul was talking about the main forces that de-
termine inequality, but it turned out that these forces
exist, and their causes have not yet been established.
But if inequality, as such, is objective, then before
softening (or tightening) it, it would be necessary to
think about the consequences of interference in the
natural state of society, because Samuelson himself
stated in the same place that: “experience shows...
attempts to help one class of society at the expense
of another, brought harm to both” Another curious
thought: “only a few really realize... how big the gap
between the highest and lowest incomes is” And why
imagine something when it’s enough to really look at
a pensioner near a tank with “expired” supermarket
products and at the photo of the oligarch’s villa on
the cover of a magazine. But the philosophical result
of Paul’s “thoughts” is: “Money is not everything. It
is better to be uneducated, poor and happy than rich
and unhappy”. And the result of our analysis of pub-
lications is in Paul’s phrase about science-economics:
“Many more expressions and views can be cited...
which, upon closer examination, turn out to be con-
tradictory and meaningless”.

The purpose of article. Taking for truth the ob-
jectivity of the phenomenon of income inequality
in the economy and the impossibility of eliminating
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it, to find an equilibrium natural level of inequality,
to justify the measure of its measurement, thereby
solving a number of related economic problems.

Presentation of the main material. First of
all, we note that it is illiterate to take into consid-
eration only income in isolation from costs, if only
because your monetary income is the monetary
costs of others and vice versa. Paul Samuelson: “We
can paraphrase the expression “a person is judged by
clothes” and say that “a person is judged by income”.
The phrase is one-sided. Let’s say my daily income
is 100, and the minimum cost of “living” is 50, and
Paul has 1000 and 950, respectively. And which of
us is richer? I can work every other day, and Paul has
to “plow” for almost three weeks to rest for one day.
And if we denote D —income; Z — the minimum re-
quired “living” expenses; B — the desired well-being,
then the “wealth formula” can be written as

B=Ln(D/Z) (1)

If you have B > 0 (or D > Z), then you are rich;
if B = 0 (or D = Z), then you are not making ends
meet; and if B < 0 (or D < Z), then you live in debt.
And the amount of income, as such, outside of costs,
does not mean anything at all.

Now about income inequality. In [ 1], the results
of modeling on a PC of the simplest services market
are presented, when people “live” only with services
and the price of the service is $1. Everyone can pay
$1 and get from the other what he needs for “life”.
It is shown that if S dollars are distributed among
everyone, then over time Z money is distributed
among people with exponential density

p(Z) = (1/8) x Exp(-Z/S). (2)

A similar result is obtained if half of the partici-
pants are not given anything, and the rest are given
2 x S of money. And the laureate Jean Tirol noted
that: “rivals can start in unequal starting conditions”
[2, 116], and in [1] it is proved that the final result
does not depend on the starting conditions. Based
on the modeling, the conclusion is made that the ex-
change characteristic of market economic relations
init “pure” form, they generate a natural inequality in

the distribution of income. The inequality gap is fur-
ther “aggravated” taking into account the inevitable
inequality of opportunities and individual character-
istics of the participants. Paul Samuelson noted that:
“one of the factors helping to explain the difference in
income is the differences in the people themselves”.
He also recorded the fact: “income is not evenly dis-
tributed, and there is no guarantee that attempts to
divide income equally will leave its total amount un-
changed” Alas, even if we divide the income equally
and guarantee its total amount unchanged, the final
result is still “exponential” inequality. For some rea-
son, the question of the law of unequal distribution
of income does not arise for Paul. As we can see,
market incomes are distributed exponentially, and
not “normally”) as all economists believe, including
the Paul laureate, who asks: “Are abilities distributed
as normally as market incomes?... The discussion
on these fundamental issues could be continued.
But... from ascientific point of view; it is more fruit-
ful not to draw final conclusions until the principles
determining the pricing of goods and factors of pro-
duction are investigated ... it is enough to confine
ourselves to a warning against a hasty conclusion
that there is something necessary and inevitable in
this dispersion of income”. It is strange to hear that
economists still not: “... investigated the principles
that determine the pricing of goods”. And the conclu-
sion that there should be a “necessary and inevitable”
internal-endogenous component in the dispersion
of income (except for the ability or different start-
ing conditions and other exogenous factors) will be
given below, and everything necessary for proof is
in the Paul’s book [3] where the author described
something, but did not bring it to consider the “Lo-
rentz curve’, which characterizes income inequality,
found empirically by the economist Lorenzo.
Figure 1 shows the “Lorentz curve” from Paul’s
book [3] for the USA on the top left and here is a
description in a number of phrases of its “properties”
On: “the so-called “Lorentz curve”, where the per-
centage of the population is plotted on the abscissa
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axis — from the poorest to the highest, and on the or-
dinate axis — the percentage of income they receive.
The diagonal line of absolute equality...”, where we
see that half of the US population has only about
~20% of national income. Further: “The lower curve
in the Lorentz diagram —a black line running at right
angles —is a case of absolute inequality” - is also un-
derstandable. One person has all the income, and all
the others have no income. Here is Paul’s definition
of the measure of inequality, which is: “the shaded
area indicates a deviation from absolute equality
and, therefore, gives us a measure of inequality in
the distribution of income” And numerically, the
same measure of Paul’s inequality is defined as: “The
shaded area on this Lorentz diagram (as a percentage
of half of this area) of this income inequality”. Let’s
take this as a basis.

If we take the density of income distribution (2),
then the relative part of people with income (more
precisely, with money) below the Q level will be

X=fp(z) x dZ=1-Exp(-Q/S),  (3)
where the integration is carried out in the interval [0
... QJ, and the total “wealth” Y of the same people,
attributed to their entire “wealth” (or normalized to
a conditional unit) will obviously be determined by
the formula for the average

Y=(1/S) x[Zxp(Z)xdZ=1-(Q/S+1)x
Exp(-Q/S). (4)

Excluding the variable Q/S from (3, 4), we get
the “Lorentz equation”

Y=X+(1-X)xLn(1-X). (S)

In (Fig. 1), a black line is drawn on the right-top
of the “Lorentz curve” using the formula (4), and the
“shaded area” S will be

S=[(X-Y)xdX =025, (6)
where integration is carried out in the interval [0 ...
1]. Therefore, the measure of inequality A, as the ra-
tio of the shaded area to half of the total area of the
entire “square” of the graph, will be in percentage
terms A = 50%. On the same graph, the “Lorentz
curve” is given in gray, but according to Pareto’s law.
Their difference can be seen “with the naked eye”

The analysis of all graphs allows us to draw the fol-
lowing conclusions. For the free market, the natu-
ral inequality by the “measure of Paul’s” is equal to
A = 50%. Deviation to the lesser side means subsi-
dies to the “poor” from the state, and to the greater —
the robbery of the population (no matter by whom)
with “subsidies” to the oligarchy. The “Lorentz curve”
itself does not depend on the parameters of family
income. It has no parameters at all. It is absolute, or
rather, universal for exponential functions and, due
to this universality, does not carry any economic in-
formation at all.

However, if we assume that there is some mini-
mum income C in society with such that the density
of income distribution instead of (2) will be

p(Z)=0 forZ <C

p(Z) =(1/S) x Exp[-(Z - C)/S]for Z > C,(2’)
then equations (3) and (4) will take the form, re-
spectively

X=[p(2) x 2= 1~ Exp[(Q- C)/S], (3)
Y=1-[(Q+$)/(C +5)] x Exp[~(Q- C)/S],(#)
and the generalized equation of the “Lorentz curve”
Y =Y(X) will be

Y=X+(1-X)xLn(1-X)/(1+C/S). (§)

The measure of Paul inequality, as it is easy to
show, will be

A=50/(1+C/S),. (7)

Having determined the value of A from experi-
mental data and the “Lorentz curve’, it is possible to
find the level of subsidies or social benefits from it

C/S=50/A-1. (8)

Ifit turns out that A > 50, then C < 0 (or negative
subsidies). This means that part of the population’s
income is withdrawn, for example, in favor of those
who withdraw (racketeering, corruption of officials),
or in favor of the oligarchy. In this case, the Y part of
the “Lorentz curve” in its initial part will be negative.

By the way, according to the Paul graph drawn for
the USA, A =43.4%, or that ~ 15.2% of the income
of the population of this country is due to benefits.
Since the equation of the “Lorentz curve” is given
(§'), it can be “experimentally” constructed only by
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“one point”, for example, by finding out what share
of GDP belongs to 50% of the poorest population.
To do this, the incomes of the population must be
arranged in an increasing variation series and find the
sum of the incomes of its half.

Figure 1 shows the “Lorentz curve” at the bot-
tom-left, when one person receives 30% of income,
and the entire population receives its “legitimate
exponential” 70%. In this case, the equation of the
“Lorentz curve” will be

Y=X+07x(1-X)xLn(1-X). (5")

Figure 1 shows the “Lorentz curve” at the bot-
tom-right, when 30% of the population have noth-
ing, and the rest are ordinary commodity producers.
For this case, the equation of the “Lorentz curve”

will be
Y=V+(1-V)xLn(1-V), (s")
where itisindicated: V=(10xX-3)/7for0.3<X <
1.0. Therefore, Paul’s phrase does not carry informa-
tion: “...there has been a slight shift in the Lorentz
inequality curve in developed countries compared to
less developed ones”, because there are four options
for even a small shift, as minmum (see all charts).
More. If 3 people with exponential incomes will
work for the “common boiler”, then instead of (1)

the density of the income distribution of each
p,(Z) =7%/B° x Exp(-Z/B) /2!, (2"

or close to the gamma distribution, where B = M/3,
and M is the average income per person, which gives
us the shaded relative area of the Lorentz curve =
0.434 (exactly like for the USA) The gamma distri-
bution also has no “economic” parameters that can
be interpreted.

Itis not difficult to show that for an “exponential”
income distribution curve, only = 32% of the popu-
lation should own = 68% of income, but not 20%
should claim 80% of income, as Pareto’s law states.
For the empirical Paul’s curve (for income in the US,
see Figure 1 at the top-left) this ratio is even more
“even”. There 36% of the population own 64% of the
income (if you believe her majesty the US govern-
ment statistics).

Conclusions. It is shown that income inequality
is objective and has its own “equilibrium” distribution
law. The measure of economic inequality can be taken
as the parameter of the relative area of deviation be-
tween the line of absolute equality and the “Lorentz
curve” (proposed by P. Samuelson). According to ex-
perimental data for the equation (') of the “Lorentz
curve’) it is possible to calculate the level of subsidies
Cinthe income S of the population, and by the “sign”
(%) of the level of subsidies to find out how much the
state “helps” (“+” under “democracy”) or “fleeces”
(““” under oligarchic rule) its population.
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Abstract. A method is given for calculating the prices of goods produced from one type of raw

material when their “output” does not correspond to natural market demand (these are the prices of

all types of meat processing plant products, prices for oil refining fractions, etc.), when it is impossible

to sell “surplus” products to other markets. It is shown that if the supply does not match the demand,

it is possible to get the maximum profit for the manufacturer. An assessment of the conditions for

the possible formation of “surpluses” of products to be destroyed is given.

Keywords: Price, cost, meat products, oil.

Problem statement. Laureate Paul Samuelson
said that: “In... school we were taught ... not to mix
quantities having heterogeneous dimensions” [1,
47]. But many economists “easily” work with ag-
gregated objects, such as indices and “food baskets”,
noting at the same time: “The weakness of aggre-
gated indices”, and that: “economic analysis in its....
aggregated... vide... has... an undoubted shade of
improbability” [4, 43]. However, the reverse process,
when goods from different types are obtained from
the same type of raw materials, has not actually been
studied to determine their optimal prices for com-
ponents in the case when the production of compo-
nents does not meet the demand for them.

Analysis of publications. Although there is no
direct study of the problem, nevertheless, we note
the statements of the laureates that are close to the
topic. Paul Samuelson [ 1]: “various parts of a cow —its
horns, skin, liver, kidneys, the best parts of the flesh
and the tough brisket — are sold ... at the price paid
for each of them”. Paul’s phrase is about nothing, be-
cause any product is “sold at the price that is paid” and
the laureate did not indicate how to find this price in
order to have maximum profit. Another similar thing
is: “the number of things people buy always depends
on the price: the higher the price of the product, the
less they buy it”, or: “falling prices bring new buyers...

lowering the price may encourage each consumer of
this product to make additional purchases” Without
specific formulas, these phrases are analogous to the
statement that tomorrow will be day. Or here is Lu-
cas’s “confession” [6]: “the influence of ... factors is
much higher and reaches 80%... I do not know how
to divide the 80% I mentioned between these and oth-
er factors”. The laureate does not know, but a method
for solving this kind of “problems” will be proposed
below. And here’s what Richard Thaler writes [2], on
the topic of choosing prices from factors by “factor”:
“we could define an efficient market as a state of affairs
when the price is within the factor 2, i.e. the price is
higher than half the cost and lower than two times the
cost”, but how to find out the value of this cost — did
not say. Jean Tirol is more verbose [3]: “Let’s say amo-
nopolist produces a commodity that is used as a factor
of production by two competing industries produc-
ing different end products... products... meet two
independent demands... Due to... the fact that...

industries compete, the price of each end product is
equal to the intermediate price setin... the industry”
How to find this intermediate price is also not clear.
Even for a laureate: “it may be difficult to distinguish
two separate components from the overall impact on
profits”. And if the components is not 2, but alot, like
“Samuelson’s cow”? And Jean’s departure from the
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topic: “Itis somewhat more difficult to classify depen-
dent costs... it would be unnatural to divide the total
costs into several components”. It may be unnatural,
but it can be extremely necessary, and below, using
the example of “Samuelson’s cow”, it will be shown
how this is done. Jean believes: “the total costs can be
decomposed into n subfunctions”, or: “Let’s assume
that the total costs can be divided into n components”,
but he does not say how to perform this decomposi-
tion and by what criterion. And his complaint: “The
compilation of commodity sets... is more difficult to
formulate... the restriction on the cross-distribution
of utility for various goods... the theory of compil-
ing sets of many goods concentrates on individual ex-
amples’, i.e. the whole economic science is unable to
distribute profits among the components of the “con-
sumer basket”. And in general, the “difficulty” is as fol-
lows: “Although the total costs are clearly defined, the
individual costs are not”. This is in principle possible
if they spend from the common boiler “according to
the list”, but at the same time steal.

And these are phrases about nothing: “Pareto-
optimal placement can be... by choosing the right
prices and the appropriate redistribution of income
between consumers” [9]. The prices are set by the
manufacturer and his goal is to get the greatest profit.
Where is the guarantee that the price that gives him
the maximum profit will be this “right” price? There
are no guarantees. Therefore, the Pareto-optimal
placement (it is unclear what’s and where) is a theo-
retical fiction. On the same topic: “optimal allocation
of resources can always be achieved by market forces”.
And will such an “optimal” allocation of resources be
Pareto-optimal at the same time? And what are these
“market forces” and who is their bearer? There is no
answer. In another place, this is: “an effective means of
distributing... output is a single price”. And which is
better: efficient distribution or optimal distribution?
Jean doesn’t have an answer. A strange phrase: “the
buyer’s payments to the supplier can be coordinated
in order to ensure some kind of distribution of this
optimal total benefit”, because the optimal one can-

not be any at the same time. Or here are Leontiev’s
thoughts [4] that: “optimal proportions of individual
factors of production can often... not be consistent
with each other” It is also as trivial that: “the produc-
tion process... its individual factors are inextricably
linked with each other”, or: “Each link, component
of the system can exist only because it receives some-
thing from others” And this is doubtful: “any attempt
to deduce a general ratio from a comparison of fac-
tors... is doomed to failure”, and we will refute this
below. And here are two quite sound thoughts of the
laureate: “In the process of reduction (this is the re-
verse process of aggregation — V. Sh.), the distribution
of (parameters, such as prices and costs — V. Sh.). pri-
mary factors will also change”, and this will be shown
below by an example, and that even by someone: “the
aggregated components of the final product... should
be divided into components, each... reflecting the
demand of the corresponding end user”. This work
is devoted to this optimal division of the aggregated
cost and product prices into components (according
to market demand).

The purpose of the article. To show on a concrete
example of the “cow Samuelson” how to determine
the prices and costs of the “cow’s component’s” and
how to divide its aggregated (total) cost into compo-
nents in order to ensure the greatest profit from sales
with known demand functions for components.

Presentation of the main material. It should
be noted that the energy food and other industries
(transport, communications, services, etc.) produce
“one-time consumption” products, for which the prof-
it from consumption does not depend on prices. An
apple can be plucked from a tree or bought in a restau-
rant — all the same, the profit from its use, expressed
in money (in “natural” form - these are carbohydrates,
vitamins, fiber), does not depend on the price. It’s the
same with oil. Its “caloric content” or profit from its
“utilization” does not depend on the price either. But
the demand (mj) for the specified goods (J) depends
on their prices (P). In [S] it is proved that only the
demand function with exponential properties
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mJ=MJXExp(—PJ/AJ), (1)
in its pure form, meets the requirements for “one-
time consumption” goods. Here: M —is the greatest
demand for the product (J) on the market with free
(PJ = 0) distribution; A —is the profit from the full
consumption of the product. It is also shown in [5]
that this profit of the buyer from the consumption
of goods (J) exactly corresponds to the profit of the
monopolist-seller, but only when trading at the op-
timal price of the monopolist equal to P, = A + S,
where: SJ —is the cost of production. Indeed, with the
demand function (1), the profit of the monopolist
will be

Q=M x (P,-S) xExp(-P,/A), (2)
and it has a maximum (from the ratio dQ, /P, =
=0) at the price P o = A+ 5 at which a deviation in
any direction means a drop in profit. Therefore, the
chatter about monopoly price inflation in order to
obtain a monopoly “superprofit” has no grounds. A
monopolist maximizing his profit should only trade
at the P price, otherwise his profit will fall. If the
manufacturer does not need the maximum profit,
but the largest monetary revenue, there is an obvi-
ous expression for revenue

W, =M, x P, x Exp(-P /A), (2)
which has a maximum at a lower price P, =A,
When the supply of goods is large and the price falls
below the P, level, then part of the goods have to
be destroyed and “keep” the minimum price of P .

Let’s go back to “Samuelson’s cow”. As a result of
production we have

M? — the mass of all commodity components
from one average cow;

u, —is the fraction of the mass of the J-th com-
modity component from the average cow;

X x M° x y, —is the offer of the J-th commod-
ity component on the market, where X - is the total
processing of cows [ pcs/day], which must be found;

§%—1is the known cost per unit weight of an aver-
age cow [ $/kg], which includes all costs for its subse-
quent processing, storage and transportation to the
market to consumers;

§,—is the cost of the J-th commodity component
to be found. At the same time, the obvious relation-
ship must be fulfilled

S0=3,u xS, (3)

Below we will call the natural demand exactly the
value MJ , which does not depend on the price, but is
determined by the peculiarities of the market and, as
can be shown, the profit from the sale will have an ab-
solute maximum with the proportionality of the “out-
put” of the components to the natural demand y, ~ M .

The idea of solving the “problem” is as follows.
With a small X, the supply of each component will
be small, in comparison with the possible demand,
and there will be a shortage of all components in
the market (J). And although market prices will be
higher than monopoly prices (P, > P OJ) , neverthe-
less, the profit of the producer (25 will be low. If the
manufacturer somehow “artificially” overestimates
the cost of §; (for example, by increasing the payment
to employees, etc.) to the level of S, =P A, then
any price of P, that has developed on the market will
become, as it were, monopolistically optimal (PJ =
=P OJ). Therefore, for small X, we have not (3), buta
sufficiently strong inequality $° << ¥ u x S. By in-
creasing the volume of processing X, we seem to re-
duce these “inflated” costs S, thereby weakening the
inequality S° < ¥ u; xS, up to obtaining strict equal-
ity (3). If this happens (!!), then each component
will “acquire” such alevel of cost S, that it will be able
to be considered as a separate monopoly product in
the future, not connected in any way with the price of
the other components, but giving the manufacturer
maximum profit. As a result, the total profit of the
manufacturer from the sale of component goods will
be the maximum, since all the components in it are
monopolistic.

Assuming that in equilibrium on the market,
the supply of the J-th product equal to X x M® x y,
should equal the demand (1), for the price P we ob-
tain the expression

P =-A xLn(XxM’xyu /M). (4)
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In order for the price of the J-th product to be
monopolistically optimal in terms of profit, the ratio
must be fulfilled for its cost price

S, =P -A =-A xLn(exXxM’ xu/M),(S)
where: e = Exp(1) = 2.7183. Substituting (55 into
(3) after the transformations, we obtain for X (the

optimal number of cows to be processed) the expres-

Ln(e x X) = —[ZJ b X A, X Ln(M° x p.J/MJ) +S°]/
/12 p x Al (6)

Having determined from (6) X, from (4) and
(5), we uniquely determine both the optimal mar-
ket price P and the cost price S, of each component.
A numerical example of the formulation and so-
lution of the problem is given in (Table 1), where

sion S°=1.00 and M° = 250 are taken as initial data.
Table 1.
Ne (J) t M, Ay §, P,
1 0.3333 7000 5.00 ~0.025 4975
2 0.2667 6000 5.00 0.320 5.320
3 0.2000 5000 10.00 1.694 11.694
4 0.1333 4000 6.00 2.110 8.110
S 0.0667 3000 6.00 4.543 10.543

From (6) we get X = 31.0 and a wide spread of
§, costs and prices. As we can see, it turned out that
for component J = 1, the cost of S, < 0. This means
that the 1st component is produced in excess using
this technology, and for it you need to put S, =0,
and sell it at a price that provides maximum income
P =P, =A =5.0.Excess production should not
get to the market.

For petroleum products, the calculations are
similar, but there are nuances when several grades
of oil are processed with different yields of refining
components from each grade. In this case, it is pos-
sible to choose the ratio of the purchased grades of
oil so as to ensure the total yield of each component
closest to its natural market demand.

Let it be possible to purchase K grades of oil and
after processing each grade we have N commod-
ity components (K < N) from each grade, but with
their different share yield y  , where ] is the ordinal
number of the grade of 0il (1 <J < K), and L is the
ordinal number of the component (1 < L < N). Let
), be the volume (or proportions) of purchases of
each component. Then the maximum profit for the
manufacturer will be when performing L propor-
tionality relations (¥, u, xA,) = C x M, where C
is some constant. The task is to select the values of

A, accordingly. The solution of the problem with ac-
curacy up to a constant factor can be obtained by
the least squares method, minimizing the quadratic
form of deviations F = ¥ (ZJ by XA = M, )> by A
From dF/d\, = 0 we have a system of K equations in
its expanded form

)\1 ><ZLH1L2 +‘>\2X ZLHILX l'lZL-I— +_>\'KX ZLHIL>< H'K_L:

= ZL l'l'lL X ML’
)\1 X ZLHZL X l:LlL +‘>\2 X ZLPZLZ T +_>\'KX ZLHZL>< H'K_L:
= 2L HZL X ML’ (7)

)\1 X ZLPKL X l"'IL +7\'2 X ZLHKLX E'I'ZL-I— +‘>\KX ZLHKL2 =
= 2L P'KL X ML’

having solved which we find the optimal A. Scal-
ing 7‘] so that ZJXJ = 1, we get the desired shares
of purchases of the required grades of oil for the
mixture. If the price of the J-th grade of oil is equal
to Py then for the cost of the “mixture” of grades S°
we have the ratio S° = ZJXJ X Py and the fraction of
the p, of the L-th component of the mixture will
be y, =% A xy, and then we optimize the prices
and costs of the components extracted from the
mixture of grades by known formulas (4)-(6).
Table 2 shows an example of calculating the prices
of “first grade” oil components, where S° = 5.00
and M ° =250 are conditionally accepted as initial
data.
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Table 2.
Ne (J) By MI A! Su Pu
1 0.28 6000 9.00 4.33 13.33
2 0.22 7000 8.00 7.01 15.01
3 0.20 5000 7.00 4.45 11.45
4 0.18 5000 6.00 4.45 10.45
S 0.12 4000 5.00 4.62 9.62

From (6) we get X, = 19.48 and from (2) the
total profit Q, = 35850.

Table 3 shows an example of calculating the
prices of “second grade” oil components, where S,
= 4.50 and M° = 250 are conventionally accepted
as initial data. The grade of oil is determined by the
content of the most “useful” components in it, and

the “utility” of component J reflects the parameter
A of the demand function. So, in “first grade” oil,
its total “utility” is equal to ¥ i, X A, = 7.36, which
exceeds the total utility of “second grade” oil I,
X A, = 6.70, and which in turn reflects the accepted
costs S° = 5.00 > §°, = 4.50.

Table 3.
NQ (J) yz] Ml AI SZI le
1 0.15 6000 9.00 9.62 18.62
2 0.15 7000 8.00 9.78 17.78
3 0.20 5000 7.00 4.19 11.19
4 0.25 5000 6.00 2.25 8.25
S 0.25 4000 5.00 0.76 5.76

From (6) we get X, = 20.22 and from (2) the
total profitQ, = 33870.

The system of equations (7) for calculating the
composition of the mixture at K = 2 will take the
form

A, X 0.2136 + X, x 0.1900 = $600;
A, x0.1900 +, x 0.2100 = 5200,  (7)

with a solution normalized to the unitA ~ 0.80 and
A, = 0.20. Therefore, by “mixing” two grades of oil
in a ratio of 4:1, and recalculating the parameters for
the mixture according to the formulasp, =2 xy, +
+A, xp,and S =X xS° +A x§° =4.9, we obtain
the optimal solution already for a mixture of variet-
ies, summarized in Table 4.

Table 4.
Ne (J) Biiag M] A] Sl+2] P1+z]
1 0.254 6000 9.00 5.00 14.00
2 0.206 7000 8.00 7.35 15.35
3 0.200 5000 7.00 4.28 11.28
4 0.194 5000 6.00 3.85 9.85
S 0.146 4000 5.00 3.52 8.52

From (6) we get X = 19.95 and from (2) the
total profit Q | , = 36060. As we can see from the
tables, although the volumes of oil purchases satisfy
the intuitively expected ratios X, < X , < X, never-
theless, for profits, the same inequalities are different

Q,<Q,<Q, , orinthe numbers 33870 < 35850 <
< 36060. So, by mixing “good” and “bad” oil in a 4:1
ratio, as a result (according to the profit from the
sale of components) we will get oil even better than

“good”.
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Note that as a result of the solution of system (7),
the option that some}, < 0is not excluded. This means
that the L-th grade of oil should be excluded from the
mixture of K grades and the results should be recalcu-
lated. If after recalculation again a certain A < 0, then
the process is repeated. If there are several negative
solutions, then they should be removed one by one,
starting with the largest modulo. If in the end we come
to a positive result A > 0 only for K = 1, then the data
of K grades of oil do not give an optimal (profit-wise)
mixture, and the producer can only use “first grade” oil.

Conclusions. An algorithm for calculating
prices for goods of different quantity and quality
produced from one type of raw material is given,
when the output of goods is set by the technol-
ogy of its production and does not correspond to
natural market demand. It is assumed that there is
no possibility of selling products in other markets.
For oil purchases, an option for optimal mixing of
its various grades is considered. The algorithm will
provide the greatest profit of implementation.
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OQDPDEKTUBHOCTb BAPTEPHOIO OBMEHA

AnnoTtanus. B craTbe H3A0XKeHBI pe3yAbTaThl I poBoro Mopeanposanmst Ha [TK mpornecca 6ap-

TEPHOIO obMeHa ¢ OEADBIO OIICHKHU €IrO0 3(1)(1)6KTI/IBHOCTI/I, KaK IIpOOEHTHOTO COOTHOIIEHMS TEX, KTO HE

CMOT IIPOU3BECTU Hy)KHbIﬁ eEMy obMeH.

KaroueBbre caoBa: Baprep, 06MeH, peiTHHT, IPUOBIAb, 9$PEKTUBHOCTD.

ITocraHOBKa mpo6GAemsbl. B yuebHMKax 1m0 aKo0-
HOMUKe CAOBA TOBAPOOOMEH U 0OMEH BCTPEYAIOTCS
9aCTO, IPENMyIIeCTBEHHO KaK CHHOHUMbI KYIIAU-IIPO-
AQKH, HO QaHAAM3a YMCTOTO GapTepHOro obMeHa ¢ Ko-
AMYeCTBEHHOI ero cTopoHbl HeT. HeT opHO3HaUHOTO
OTBeTa Ha BOIIPOCHL: 104eMy AIOAU MEHSIIOTCST; KaKO-
BbI Hponopyuy obMeHa B YCAOBHU OTCYTCTBUS AeHeT
U IleH; KAKOBA 8epOsHOCINb, YTO OOMEH CMOXET CO-
CTOSITBCSI; [IOYEMY, ECAU OOMEH COCTOSIACSL, TO OH Heob-
pamumbiii 1 T.A.. Ecan 6apTep — pamaTepb ppIHOYHBIX
OTHOILEHHUH, TO II0YeMY OH He HCCACAOBAH?

Anaans my6ankanuii. [Ty6auxarmit mo xosuve-
C1MBeHHOMY AHAAU3Y OapTepa IPaKTUYeCKU HeT, XOTs
YIOMUHAIOT O HEM AOCTATOYHO YaCTO AQXKeE H Adype-
arbl. B [1] unTaem BocmoMuHaHus Apesa: «BOIHa
TOABKO YTO OKOHYHAACDH. [TOAHBIM XOAOM IIIAO BOC-
CTaHOBA€HUE 9KOHOMHKH ... MHe O4eHb YaCTO IOPy-
JaAu 0coOble 3apQHUSA ... OPTAHU30BATh OapTepHbIE
coraamenus B OMHAIHAUM AASL TOTO, YTOOBI Obe-
CIIEYUTD ... pUPMe OIMAATY OOOPYAOBAHUS AAS TEK-
CTHUABHOTO IIPOM3BOACTBA IyI'YHHBIMHU TyIIKAMI>.
CaM AWYHO 3aHUMAACS Oapmepom, a TPONOPIIUU

o6MeHa (TO4EMY CTOABKO IyTyHA 32 OAUH TKALJKHI
CTaHOK) ero He 3auHTepecoBasr. Miau aaypear Pu-
qapp Taaep: «...OH IIPEAAOKHUA GAPTEPHYIO CACAKY.
OH AaeT MHe 1 MOUM ATSIM OHAETHI Ha IIOABEMHHUK
U [IPEAOCTABASIET CHAPsDKEHMe, a B3aMeH s IIOMOTY
eMy BBITAIUTh GM3HEC U3 AOATOBOTO 60A0Ta>» [2,
127]. A me npopemmeBuA AU Pudapa? Beab mawumeo
OH3HEC 13 AOATOB — 3TO AOATO, @ IIOKATATh ACTHIIEK —
mapa gacoB. U cTpaHHOe ero 3asBaeHHe 00 00meHe
AeHer: «ITockoAbKy yOBITKU 3HAYAT AASI HAC BABOE
6oAbIIle, YeM paBHO3HAYHAS IPUOBIAB, TO AQXKe 00-
MEH ABYX S-AOAAAPOBBIX KyIIOp Ha oAHY 10-p0AAa-
POBYIO MbI 6yA€M BOCIIPUHHMATh KaK YOBITOK> |2,
71]. A ecam Pudapa npas, To oYeMy OH «IIPUOBIAb-
HO>» He MeHsiA 10 $ Ha KMAOIpaMM MOHET ITO OAHOMY
IIeHTY, X He 3aIIOAHSIeT MOHEeTKAMU KaPMAHBI 1 TPEX-
AUTPOBbIe 6aHKM B XOAOAMABHEKe? VAM aTO: «TpYy-
AOBbI€ KOHTPAKThI MO3KHO PaCCMATPUBATD YACTHIHO
Kak 06MeH nopapkamu> |2, 192 ]. Tlouemy Toraa mpu
0bmene nodapKamu KaxKAasi CTOpOHa GAATOAAPUT APY-
T'yI0, a [IPH 3aKAIOYeHUH TPYAOBBIX KOHTPAKTOB, €CAH
He AOXOAHUT AO <PYKOIIAIIHO>», TO 06€ CTOPOHBI,
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KaK MMHUMYM,— HEAOBOABHBI? « Mbicab> JKana Tu-
poasi: «MbI moAaraem, 4To BCerpa CyIjecTByeT He-
Kasl IIOTeHIMAAbHAS BBITOAQ OT o6MeHa>» |3, 688].
VHTepecHO, B KAKUX eOUHULAX U3MEPSTD ITY 6bl20-
dy, Ha OapTepHOM PBIHKE, KOTAQ AeHeT HeT? A mpu
KAKUX YCAOBHSIX NOMEHYUAAbHAS 8b1200a OT 0OMeHa
CTAaHOBUTCS peaAbHOI? B uéM 6v1200a BbipaskaeTcs?
OAHMHAKOBA AU 3T 8612000 AASI OOOHX YIaCTHHUKOB 06-
MeHa? EcAu HeT, TO moueMy OHU MEHSIOTCS, a €CAU
AQ, TO 9TO UM 00ECIIEYNBAET ITY «OAMHAKOBOCTH >
6b1200012 U emé: «IIPOU3BOAUTEAD, UMEIOLIUH PaLIK-
OHAAbHOE OXKHMAAHUE, BHIUI'PhIBAET OT IPEAAOKEHHUS
HU3KOM TapaHTUH B O6MEH Ha HHU3KYIO LieHy> |3,
175]. Y1 MmoxHO «8blUpamo>, Ipeasaras 6oaee
HU3KY10 LIeHy 3a TOT 3Ke 006EM ToBapa? Y MeHs U KOH-
KypeHTa OAMHAKOBOe IPOU3BOACTBO. Sl HuYero He
0Kudat, a y KOHKYpeHTa — payuoHairbHoe oxcudaHue
HEITOHATHO 4ero. Ml 062 OAMHAKOBO CHU3HAU Ia-
PaHTHH U LjeHy, HO KOHKYDPEHT 8biuzpas (HEmOHT-
HO 4TO U Y KOI'O) , a s — HeT. Iae cripaBepAAMBOCTD?
A 9TO OYAET, €CAU €T0 <PayUOHAAbHOE 0JKCUJaHUE>>
OKa)XeTCs Ha IMPAKTHKe ... HppanroHaabHbM? Ho
JKaH kaTeropuyeH: «HaM H3BECTHO, YTO KOHKY-
PEHTHBII PHIHOYHbIN 0OMEH MeXAY IIOTpebuTes-
mu apdexruBer> |3, 331]. 1o onpeaeeHnIO CAOB,
nompebumey — OHU HOTPEOASIIOT BEIH, & ECAU OHU
VX BBICTAaBHAM Ha 00MeH, TO, B CYLJHOCTH, 9TH BeljH
HMU ITOTPeOASIThCS He MOTYT. S Ha phIHKe 0OMeHsIA
«IIHAO Ha MBIAO>. Kak y3HaTs, Ob1A AU 3TOT OOMeH
KOHKYpeHmHbiM UAU HeT? A B 4€M BbIpaXKaeTcs a-
pexruBHOCTH 06MeHa? Uro adpexTrBHEE: 0OMEH
«IIIHMAA Ha MBIAO>, HAU «0Obika Ha ITK>»? Ecau nam
usgecmua 3¢pPeKTUBHOCTD YKA3aHHOTO OOMeHa, TO
U3 KaKUX 9TO UCTOYHUKOB? [Au cTpanHOe: «Oddek-
THUBHOE COTAAIIEHHE O pa3AeAe PhIHKA MOXKET, HallpH-
Mep, TOTpeboBaTh OT UPMBI 2 IIPEAAATAT MEHBIIIE,
4eM ee CIpPOC, B 0OMeH Ha T, 4To $upMma 1 HasHa-
YHT LleHY, PEBBIIAINIYI0 MOHOTIOABHYI0> [ 3,391].
Urak, pupma 2 COKpaTHAA TIPeAAOKeHHe (TeprnuT
y6biTKH). Bé «KAMEHTbI» KUHYAMCH K pupMe 1, a Ta
B3BMHTHAA [eHy BbIIIE MOHOMOABHOM. B [6] moxka-
3aHO, YTO AUIIb MOHOIIOAbHAS I[eHa AQ€T IIPOAABILY

MaKCHMAABHYIO IIPUOBIAB, @ YXOA OT Heé 6 A100y10
cmopony npuHOCHT yObITKU. [ToAydaeTcs, 4To AAs
9THUX ABYX GpUpM — criaouHble yobrrku. OAMH 001t
yOBITOK OT IIpeBBIIIEHNSI [IeHbI BBIIIE MOHOIIOABHOT,
TIIAIOC KO BceMy ¢HpMa 2 COKPATHAA IIPOU3BOACTBO.
Ecau aTOT pasdes ppiHKa 9P PeKTUBEH, TO €CTh BO-
npocsl. ITo kakuM KpuTepusM BbIOUpaTsh $pupmy 2
u ¢upmy 1?2 Ha ckoAbkO HAAO CHU3UTD IIPeAAOsKe-
Hue QUPMBI 2, U Ha CKOABKO BbIIIé MOHOIIOABHOM
LIeHbI HAAO IIOAHSTD LieHy GupMe 1, 9TO6BI 9TO «CO-
TAallleHHe> CTaAO cynep addexmusnoim? Vam emé
HepA: «BpeMsI U YCHUAHSL, KOTOpbIe TPeOYIOTCS AASL
pacyeTa ONTHMAABHBIX PELIeHHUI ... 0OMEHUBAIOTCS
Ha Hed G PeKTUBHOCTD IPUHATHSA pemeHuit» [3,77],
3TO B TOM CMBICAE, UTO, YeM AOAbIIIEe Bbl IIPUHUMAaeTe
pelienue, TeM 3¢PeKTHBHEee OHO OYAET, HO IOTpa-
YeHHOe BpeMsl Ha IIOHCK — 3TO Te xe yobiTku. Ho xak
MOXHO yJe HOMPA4EHHOE 8peMms Aa Ha 9TO-TO 0OMe-
HSITb — 3aTaAKa Beka. S ¢ yAOBOABCTBHEM OOMEHSIIO
JacTb CBOEro BO3PacTa, IOTPAYeHHOroO BITyCTYIO, Ha
4TO yroaHO. ITepa: «ob6MeH nH$pOpMariveil BAUSET Ha
KOHKYPEHIIHIO Ha TOBAPHOM PBIHKE U AeAeT ee boAee
VAW MeHee COTAACOBaHHOI1» |3, 606]. A BeAb KOHKY-
peHIus — 910 60pbOa 32 BBDKUBAHIIE BCEMH CPEACTBA-
MH, AQ U AI060i1 ieHoi. [To6eAnTeAb — TOABKO OAMH.
Torpa, YTO 3HAYUT C02AACOBAHHAS KOHKYPEHIUS?
KT0 ¢ xeM coraamaercs, 1 0 4éM 3TO COTAAIIEHHUE?
ITo-moemy 0OMeH HHPOPMALIHE B TAKUX YCAOBHSIX —
OTKPBITBIN ¥ B3aUMHBIH IIITHOHAX. A KaK OTAUYHUTD
unopmayuto ot desunpopmayuu? Kak 1 B Kakux eau-
HUIAX U3MEPATh YPOBEHb CO2AACOBAHHOCMU U PaC-
coraacosanHoctu? Ho JKan — Hencuepmaem: «npu
obMeHe nHOpMaIIHel IIOTPeOUTEAbCKIE M3AUII-
KU YMEHBIIAIOTCS, HO IPUOBIAM U 6AArOCOCTOSIHIE
pactyT> [3, 606]. HanomuHaro, 4T0 M3AMIIEK MO~
TpeOHUTeAs] — 9TO ero IMPHUOBIAb OT HOTPebAEHHUS Ky-
naeHHOM BemH [ 6. Kak MOKHO, yMeHbIIast IpH6BIAD
HOTpeOUTeAS], IOBBICUTD €r0 6AArOCOCTOSIHHE — 32
OTBeTOM OOpaIanTech K moauTukam. Kau, uro mpo-
HU30MAET, €CAU NIPU obMeHe BMecTO MHPOPMALMH
C OAHOT HAU C 00€UX CTOPOH OyAeT desundopmayus?
A BOT mpsiMast OIIHOKA: «AASI IOKPBITHS IIMKOBBIX
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HArpy30K... [0 HEKOTOPOil (BO3ZMOXHO, YCAOBHOI1)
IIeHe ... 9AeKTPOIHepreTHIecKre KOMIIAaHUH BCTYTIa-
I0T B cOrAaInenus 06 o6MeHe sHeprueit» [3,31], u6o
3pech GpaxT He obmena, a 3atima (B poar). Vau emé
opHa: «ITokymaTeAp 1 TOCTaBIIMK AOTOBOPHAHMCS ...
ToproBasi He cocTaBAsIeT IPOOAEMBI, K CTOPOHBI CO-
TAACHBI, YTO TOBAP AOAXKEH ObITh OOMEHEH B AIOOOM
cayuae> [3,49], ubo spech Toxxe He 06meH, a mopzos-
A$l TIOCTABIIMKA 1 IIOKYTIATEASL.

Ta »xe ommbxa u y Aaypeara B.B. Aeonrnesa:
«IIOKYIIaTeAH ToBapa B cTosT mepep aabTepHaTH-
BOU AHOO ITOKYIIaTh HEKOE OIPEACACHHOE KOAMYe-
CTBO TOBapa I10 OIIPEACACHHOM IIeHe ... AHO0 BO3AEp-
XKaTbcs OT 0bMeHa Boobime>» [4, 134], rae He BepHO
IPHMeHeHbI TEPMUHbI «O00OMeH » - <AAbTEPHATUBA>.
OO6MeH ¥ TOProBAsl Belu pasHble, U OTAUYAIOTCS
MEeXAy cOOOM OTCYTCTBHEM \HAAMYUEM IIPOMEXKY-
TOYHOTO areHTa — ACHET, & AAbMepHAMUsad MoApas-
yMeBaeT BhIOOp 13 OAMHAKOBOTO Habopa Beleit, HO
He [ICEBAO BbIOOP «Oparh, HAY He Oparb>. A 9T0 —3a-
rapAKa PaMOTHBIM YUTATEASIM: < OTAEAbHbBIE OTPACAH
IIPOM3BOACTBA HOA€e MAU MeHee IIPOHUKAIOT OAHA
B APYTYIO TyTeM o6meHa» 4, 2481, B ToM maaHe, Kak
MOXHO IIPOHUKATH Jpy2 8 dpy2a? A Kak IPOHUKATD
0oAree UAU meHee? A mpuuéM TYT OOMeH, KaK TaKo-
BOM? A 3TO He MBICAb AaypeaTa, HO Opep abuUTypu-
eHra: «CoraacHo xopomro u3BecTHoi TeopeMe Ca-
MyaAbcOHa-CTOAIepa IIPH OIPeACASHHBIX YCAOBHSIX
CBOOOAHBII, OeCIIPersITCTBEHHBII MeXAYHAP OAHbII
06MeH ypaBHHBaeT He TOABKO LIeHbI Ha TOBAPHI U yC-
AYTH, HO TakoKe U IIeHbI Ha TaK Ha3bIBaeMble ITepBUY-
Hble $aKTOPHI IPOU3BOACTBA, TAKHE, KaK TPYA, KaIlH-
TaA ¥ IPUPOAHBIE pecypchi>» 4, 248]. Ho, Bompeku
CBOEH K€ «TeopeMe>» B APYTOH CBOEeM pa60Te IToa
CaMyaAbCOH cunTaeT HHave, 4TO Boobme: «He cy-
IeCTByeT HeKOeTO AHOTO $paKTOPa IIPOH3BOACTBA,
HMMEeHYeMOTI'O TPYAOM; CYIIeCTBYIOT THICSUH ... BHAOB
Tpyaa> [7, 183]. Ho ecan BepHa Teopema, TO 1jeHbI
Ha AUMOHBI B BopkyTe u B PriMe AOAXKHBI COBITAAQTb.
A 9T0 He TaK, XOTSI HUKTO He IIPEISITCTBYeT OOMeHy
AUMOHOB Ha BopxyTuHCKu#t yroas. Emé oAHa MBICAD:
«B cpepe MeKAYHAPOAHBIX IKOHOMHYIECKUX OTHO-

IIIEHH, TA€ He TOABKO IIeHbl OOMEHMBAEeMbIX TOBA-
POB, HO U pa3Mep MPEACTOSIINX CAEAOK CTAHOBUTCS
IIPEAMETOM IIEPErOBOPOB... > |4, 138]. 13 BopkyTst
B PuM mpoaarot yroas. M3 Puo B BopkyTy mpoaaror
ko¢e. HasoBure 06menueaemvie ToBapsL

B Apyroit paboTe AeoHTbeBa YHTAEM, YTO: <aMe-
PHMKAHCKHI pabOTHHK TOTOB OTKA3aThCs OT IIPUMep-
HO 4.7% 3apaboTHO IAATHI B 0OMeH Ha CBOOOAHOE
BpeMs> [5,222]. 3apriaara y Bcex pasHast, U CBOGOA-
HOe BpeMsI MOXKeT ObITh OT MHHYTbI AO HECKOABKHX
AeT. IToHATHO, YTO «BpeMs-AeHbIU>, HO TAE Npo-
nopyuu obmera? Ha ckoapko AHel1\4acoB MeHsIeTCs
uMeHHO 4.7% 3apaborHoit maarer? A 4.99%?2 A ara
Ppasa: «obMeH TOBApOB OTEUECTBEHHOIO IIPO-
M3BOACTBA Ha KOHKYPHUPYIOUIMIA HUMIIOPT CAYXXHT
CPEACTBOM KOMITEHCAIIMH ... HEAOCTATOYHOTI'O IIPEeA-
AOXEHUSI KaIIUTaAd U COOTBETCTBYIOI[Ero M30bITKA
TpyaoBbIX pecypcos B CIIIA» [S, 276], rosopur,
uro B CIIIA u36simok TPyAOBBIX peCypcoB u Hedo-
cmamouno Karurasa. OMUCKY HeT, 10O AaAee YUTa-
eM: «0OMeH TOBapaMH H YCAYTaMH C 3apyOesKHbIMU
CTPaHAMHU CAYXKUT CPEACTBOM OCAAOAEHIISI AABACHIS
namero (sto CIIIA - B.I11.) BHyTpeHHero usbbITka
TPYAOBBIX PECYyPCOB M HEAOCTaTKa KalUTaAa>» |5,
276]. Bce CYMTAIOT, YTO MEXAYHAPOAHASI TOPTOBASL
(a HE 06MeH) TPHHOCUT IPHU6BIAB, HO TYT HaM TOBO-
PAT, 4TO 9TO U CPEACTBO HEIOHATHOMN KOMNeEHCAUUU
KAIIMTAaAQ M TPYAQ, K OCAabAeHUe JasAeHUs TPYAQ Ha
kamutaA. B CIITA - N pabounx u M kamuraaa. M ato
UX COOMHOUIEHIE OCTAHETCSI HEU3MeHHbIM: eCTb UAU
HeT 9KCIOPT-UMIIOPT C 3apyOeXKHbIMU CTPAHAML
IToAy4aeTcs, 4TO KOMIIEHCAIIUH HET, a «AABACHUE>
TOXKe HUKaK He n3MeHUTCs. Ho BoT HeuTo nporuso-
TIOAOXKHOE: «TOProBAst Mexxay Humu (aTo CIIIA —
B.II1.) 1 OCTaABHBIMH CTPAHAMHU MUPA 32KAKOYAAACH
051 B OOMeHe aMepHKAHCKHX KAIIUTAAOEMKHX TOBa-
POB Ha KHOCTPaHHbIE TPYAOEMKHE TOBaphI» [ 5,266 ],
rae B CIIIA ToBapbl KamUTaAOEMKUE (3Ha‘II/IT TaM
MHOTO KIlTaAQ), 2 B OCTAABHBIX CTPaHAX MUpA IIPO-
M3BOACTBO TPYAOEMKOE (TaM MHOTO TPYASIIMXCSA).
I'Ae peaAbHO M30BITOK KallUTAaAd M TAE — TPYAOBBIX
pecypcoB ycTaHOBUTb Heab3s. Ho BoT ero BepHas
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Pppasa 06 0bmere BOOOIIE: «CCHIAKA HA OOMEH aBTO-
MOOHAel Ha Ta3eTHYIO OyMary, AOCTATOYHO XOPOIIO
MAAIOCTPUPOBAAH AOTHKY TEOPETHYECKUX AOBOAOB,
HO He MIMeAU KaKOM-AN60 KOHKPETHO 6a3bl B BUAE ...
daxroB u udp> [ 5,233 ]. Flam TpyAbI 9KOHOMHUCTOB
06 0OMeHe He OCHOBAHbI Ha KOHKpemHoii 6ase.

Bort psia ¢ppa3 o 6aprepe Oe3 KOHKpeTHU3ALIHU HC-
tounuka. Hanpumep, y IToaa CamyaabcoHa: «akoHO-
MUCTBI AOKA3BIBAAM, YTO MEA MECTO OYPHBIN pOCT
meHeBoll IKOHOMUKU, KOTOPasl BKAIOYAET B cebs...
Oe3AeHeXHBII 0OMeH ycAyraMi>. A KaK, KOMy U 3a-
4eM Hy>XHO doka3viéams GpakT, KOTOPbI HMeeT MeCTO
651Th? O6paTrTe BHUMAHUE HA OypHbiil pocm be3pe-
HEXXHOTO0 0OMeHa KOTOPBIi 9KOHOMHCTAMHU THUXO HI-
HOpupyercs B Teopusix. [IopApobHee: «TeHeBast 9KO-
HOMHKA... BKAIOYAeT B cebsi UpPOKOe pasHOOOpasie
BHAOB AESITEABHOCTH ... a3apTHbIE HIPBI; IPOCTHUTY-
IIMsl; TOPrOBASI HAPKOTHKAMU; AIOOBIE BHABI PaboT,
CAeAAHHBIE AUITAMH, He3aKOHHO nomasummy B CIITA
M3-32 IPaHMULIBL; OE3AEHEXXHBI OOMEH YCAyraMu>.
BapTep — 1BeTéT 1 mMaxHeT, a 9KOHOMHUCTHI-AAypea-
TBHI BOPOTAT HOC OT «3amaxa>. BoT mouru BepHas,
HO «He 9KOHOMMYecKasi» ¢pasa: «Be3 peHer mbr
OBI IIOCTOSIHHO TPATHAU MHOTO BpeMeHH Ha Gap-
Tep — IpsIMOIt 06MeH 6aara Ha 6Aaro>». MeHsoT He
01az20 Ha 6Adzo, a CBOE HeHY>KHOe bapaxAo Ha «bOAa-
ro>», Hy>)kHOe HaM [6]. Aa, «BpeMs — AEHbIH>, HO
TA€ TPYABI 9KOHOMHCTOB U AQypeaToB II0 3TOM TeMe:
LIeHbl BpeMeHH?

BosbMéM omepariio 06MeHa BaAIOT. DTO YUCThIN
6aprep... Ho uro unraem y IToaa: «BaatorHsrit Kypc
peACcTaBAsieT co60i eHy (COOTHOMIEHHE ), IO KOTO-
POM BaAIOTa OAHOM CTPaHbl obMeHUBaeTcs Ha BAAIOTY
APYTO¥ CTpaHBbI>. YBbL, yBbL. Co0omHOULEHIE BO3BMOXHO
mpu 6apTepe (1 KOHb = 2 KOpOBbI + 1 oBIja + Mara-
PbI4), K OHO 6€3Pa3MEPHOE, A 1yeHd — BHIPAKEHA B ACHb-
rax, Ha KOTOpbIe ITOKYTIAIOT ¥ 32 KOTOPbIE IPOAAIOT.
IToaTomy yera 1 coomHouleHue He KOPPECTIOHAUPYT-
Cs1. A KTO TOTAQ B BAAIOTHOM 00MeHe TTOKYIIAET,  KTO
popaéT? «Ilokymka> IeHHbIX OyMar peaAbHO U eCTbh
TOT GapTepHBI 0OMeH, KOTAQ OAMH HCTOYHUK AOXO-
A2 (aenosuT) MensOT Ha ApYTOit (% MO Gymaram).

U Bot moprBepixaetue Iloaa: «IporieHTHbIe CTaB-
KH AOAYKHBI BO3PACTH, YTOObI CTUMYAUPOBATh AIOAEH
0OMeHMBATh CBOU AEHBIM Ha OOAWrany U Apyrue
HeAEeHE)XHbIEe aKTUBBI». 3A€Ch UM IIPHHSIT TepMUH:
06MmeHuBamMb, HO OLILOKA B CAOBE: 803paciu, 160 ¢ po-
CTOM IIPOLIEHTHbIX CTABOK ACHBI'M BBITOAHEE APXKATh
Ha ACTIO3UTAX. A BOT «0apTep> B BEPXHHX SIIEAOHAX
BAACTH, U He TAe-To B D¢uomnuy, a B CIINA: «Kaun-
TOH ITbITAACSI IIPOBECTH CBO ... IAaH yepe3 Kowrpecc,
9TO €My YAQAOCDH AMIIIb IIOCA€ AOATHX IIEPETOBOPOB
C ero YAeHaMH, KOTOpble TPeOOBaAY OIpeAEACHHbIX
o6OAKeK B OOMeH Ha CBOIO IIOAAEPXKKY>. Ecan 6b1
KAMHTOH «KyIIMA>» KOHI'PeCCMEHOB 3a ACHBI'H, TO 9TO
OBIA OBI CKAHAQABHBIN (PAKT IOAUTHIECKON KOPPYII-
1uH, a Tak npocto o6men. Emé tam sxe (1 o ToM xe):
«®PC MOXeT 1meyarartb HaAMYHbIE ACHBI'H, B 0OMeH
Ha KOTOpPbIE OHA AEPXKUT IIPUHOCSIIIYE IPOLIEHT I0-
CyAQpPCTBeHHbIe IleHHble Oymaru>. TyT 6e3 xoMMeH-
TapueB. VIAY Takoe: «TPaTSTCS MEAAUAPABL AOAAAPOB
B Bpe otepsunoro BBII (t.e. B Buae pasprisa BBIT)
B 0OMeH Ha CHIbKeHHe HHPASIU>» ... B amoxy oTHO-
IIEHNUIT KYIIAU-IIPOAQKE HaM FOBOPSIT, YTO CHIDKEHUE
HHQASIINY MeHs10m Ha MEAAHAPABL Kax MOXXHO «Tpa-
THUTb AGHBIU ... BOOMEH> ? 3a ACHBI'M TOKYIIAIOT, HA TO
onu u AeHbru. Emé 6apmep: «Kopnopayuu nosyuuiu
BO3MOIICHOCIL OOMEHSIMNb CB0U BbICOKO3AMPAMHbLe J0A-
2u AUbO Ha HU3KO3amMpamHole 00A2U, AUOO HA aKYUU>.
Kopoue, 6apmep cymecTByeT peaAbHO U Be3Ag, 2 9KO-
HOMHYECKAsT HAyKa — MOAYHT.

XapakrepHbl BbickasbiBaHus ITosa Camyaabcona
1o aToMy Borpocy. EMy usBectHo, yro B: «Iepma-
HIsL. B 1946-1947 rr... cymecTBOBaA YepHBIN PhI-
HOK C HATYPaAbHBIM 06MeHOM> [ 7, 33], a moyemy on
CyILIeCTBOBAA — 9TO BHe cepsl ero uuTepecos. I ato
HIOATBEPYKAAET TaKast ero ¢ppasa: «MbI MOXKeM IPEACTa-
BUTb cebe HATYPAABHBII OOMEH, IIPU KOTOPOM OAUH
TOBap HEIIOCPEACTBEHHO OOMEHUBAETCS HA APYTO>
[7,45]. 3a1em npedcmasrsimep, ecAu HATY paAbHBIN 06-
MeH cyiectByet? I1 oH BepHO OTMeUaeT, 4T0: «0OMeH
ropasao 6oaee coBeplleHeH [0 CPABHEHHIO... KOTAQ
KaJKABI BBICTYTIAeT Kak MacTep Ha Bee pyKu> [ 7,45 ],
3a6bIBast OTMETHTb, YTO MACHEPA HA 6CE PYKU CYIIle-
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CTBYIOT 1 ITOHbIHE. OTMETHA OH U «HEAOCTATOK > 3TO-
ro oOMeHa, UOO IIPUXOAUTCSI AOATO UCKATh «IIAPY>:
«Ilpu... HaTypaAbHOM OOMeEHE ... 9HCAO BO3BMOXKHBIX
IIap TOBAPOB HAMHOT'O ITPEBOCXOAUT KOAUYECTBO. ..
TOBapoB (mpuMepHO Y2n map AAS n TOBApoOB)> [ 7,
45]. Ecan noseputs 310i1 ppase, TO MbI IPUXOAUM
K <9KOHOMHYECKOMy OTKpbITHIO» Iloaa, d4ro...
(Yan >>n). A ecAu BCE lepeCYUTaTh, TO YUCAO B03MOMC-
Holx nap 6yaer He Yan,a 2 x n X (n— 1). Ho, 4T0 MoxHO
IToAy, TOTO HeAB3sI CTYAEHTY. A B 9TOM dppase ommoKa:
«Ecau st moxymaro... moAep>KaHHbI ABTOMOOUAD ...
MBI IIPOCTO OOMEHSANCDH UMYILECTBOM ... MbI HUYero
He co3parn> | 7, 198]. Ecan kTo-T0 IpoaaA cBo# aBTo-
MOOUAB, TO OH MM, KaK TPAHCIIOPTHBIM CPEACTBOM Y3Ke
He [TOAB30BAACS, & IIOKYIIATEAD — TOT OOpeA AASL cebst
cpeAcTBO nepepBrvKeHust. CAeAOBATEABHO, 00MeH C03-
daa TpaHcnopTHYyI0 eAunuIy. HecMoTpsi Ha HepOCTaT-
KH MAaCTEpOB Ha BCe PyKH, bapTepHOro obMeHa U He-
COMHEHHBI€ [IPEUMYIIIeCTBA ACHEXXHOIO ObpaeHus,
y IToaa unTaem, 4TO B IIepHOA TUITEPHHPASIIAI: «KaX-
ABIIL CTPEMUTCSI 3AIIACTHUCh «BEeLAMU>»> U OTAEAATHCS
OT «IIAOXMX OYMaXXHBIX AeHer> ... B pesyabrare —4a-
CTHYHBII BO3BPAT K IIPOCTOMY IIPOAYKTOOOMEHY, CO
BceMu ero Heypo6cTBamu>» |7, 255]. A BBIBOA IpOCT.
Bce ot popmbr ob6MeHa Ob1AH, eCTb U OYAyT. A TO,
4TO 9KOHOMHUCTbI CKOHIIEHT PUPOBAAKCD HA H3yYeHUH
AUIIb ACHE)KHOTO OOpalleHus], 00bsICHITCS IPOCTO.
OT0 ObOpareHre AeTKO KOHTPOAHPOBATb TOCYAAPCTBY
Ha [IPeAMeT HAAOTOOOAOXKeHHUS. A BCe UHBIE CIIOCO-
6bI TOBAPOOOMEHA HAAOTOOOAOXKEHHIO He IIOAAEXKAT.
IIpu runepuHQASIM, KOTAA XBaA€HOE AEHEXXHOe
obpaliieHIe TepIIUT KpaX, OOIIeCTBO «BO3BPAILAETCS
K HCTOKaM>. DTy omHUOKy porycTra Mapxe B cBOeit
TEOPUH CMEHBI 00IIIeCTBEHHO-9KOHOMUYECKUX Pop-
Manit (epBo6BITHOCTD, paboBAaAeHUE, PEOAAAU3M,
KAIUTaA H... KOMMyHH3M). KOoMMyHM3Ma MbI He AO-
XKAAQAUCD, A TIPH XBAA€HOM KAIIUTAAU3ME <I[BETYT
U IIAXHYT>: U PEeOAAAU3M, B GOpMe apeHAHBIX OTHO-
meHuit (OTHOMIEHNS PpeoAara H KPECThSIHHIHA — 3TO
apeHAA 3eMAH C BBIIIAATOll PEHTbIL); U PaboBAaAEHHE
(atipuTe B InTepHeT); 1 «mepBOOBITHOCTD> B GOp-
Me macmepos Ha éce pyku. V1 B IOATBepKAEHHE CAOBa

IToaa o «coBpemeHHOM>» deaoBeke: «Ecau ero...
IIepeHeCTH Ha HeOOUTaeMblil OCTPOB, 4YTO OH CMOXKET
KYTIUTb Ha CBOM AeHbru?>» [7, 31]. Mlau Hacuét nao-
xux OymaxcHoix derez npu runepurasum. [Touemy
OHU CTaHOBATCA nioxumu? OTBeT HaxopauM y Iloaa:
«A€HBI'H ... GyMasKHbIE ... SIBASIFOTCSI AGHBIAMHU [IOTO-
My, YTO FOCYAQPCTBO AGKPETHPOBAAO UX KaK AGHbIH>.
3HauuT, nioxue deHveu Y TOTO FOCYAAPCTBA, KOTOPOE
TepsieT BAACTD, 2 9KOHOMHKA TYT He TP YEM.

ITeas crarpu. Ecau mop a¢pdexruBHOCTBIO Oap-
TepHOTO ( ACHEKHOTO) PHIHKA TIOHUMATh OTHONIEHUEe
YCIIeIHbBIX CAGAOK 06MeHa (TPopask) KO BCeM Mpak-
THYeCKU BO3MOXKHBIM, TO Hallleil 3apadeit OyaeT duc-
AeHHOe onpepeAeHHe 3P PeKTHBHOCTH, M TOTO, KaKue
IIapaMeTpbl TOBAPOB U CAMOI'O PHIHKA M KaK BAUSIOT
Ha €€ yPOBEHbD.

H3roxeHne oCHOBHOro MaTepuada. OTmeuy,
4TO OapTepHbI 0OMeH IIPOCcTO MOoAeArpoBarh Ha ITK.
IlepBoe, 4TO MPUXOAUT Ha YM — KXKABIN TOBap UMe-
€T CBOI1 PEITHHI, U IIPU OOMeHe MEHSIIOTCS TOBapPhI
«6AM3KHX> pedTHHroB. HUKTO He OGyAeT MeHATD Ka-
paHAQII Ha ITy6y, HO 0OMeH LIyObI HA KOPOBY BIIOAHE
Bo3Mo>keH. I IycTb Ha pbiHKe N y4acTHUKOB M y Kak-
A0ro 00uH ToBap. KasKABIi CAYJaTHO IIOAXOAUT K AIO-
6omy u pepsaraer obmen. Ecan pasHocTs pefiTiHron
TOBAPOB UX YCTPAUBAET, TO TOBAPbI MEHSIOTCSA U ITapa
YXOAUT C pbIHKA. B MTOre Ha phIHKe OCTAIOTCS AUIID Te,
Y KOTOPBIX PEHTHHIY TOBAPOB CYLIeCTBEHHO Pa3HAT-
cs1. PacrioAosxuM TOBapbl 110 BO3PACTAHUIO UX PeHTHH-
ra, 1 ITyCTh peHTUHT TOBapa PaBeH ero HOMepY B PSIAY.
Kapanpam 6yaeT umeTs peiiTuHr 1, a mry6a — mocaea-
HHMH. HpeAHOAOX(I/IM, 9YTO PEUTHUHIOBas «OLIEHKA»
BCEX TOBAPOB AAS BCeX KOHTPareHTOB OAMHAKOBa, HO
PEeNTHHT CBOEro TOBapa Y BCeX HYAEBOM, XOTs BAaAe-
A€ll 3HAeT €r0 «UCTUHHBIN> PEUTHHI B FAA3aX APY-
rux. Ecan BaM He Hy>KHa 111y0a, BbI €€ Ha KapaHAAIIL
He [TOMeHsleTe, a, HallpuMep, Ha KOPOBY — COTAACHBL
Curyarmsa mopeaupoBaaach Ha ITK, aasa 60-u 3Have-
HUI pasHocmu peATHHIOB ToBapoB R Aast 06MeHa mpu
N =1000000 ysacTaukos. B xoH1ie paccuntbisascs %
OCTaBILIMXCS, IO oTHomeHuIo K N. PeayabTaTst Mope-
AupoBanus nipueaensl Ha (Puc. 1 (caesa)). [padux
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Ceporo IjBeTa — 3TO KOTAQ Y KKAOTO BCEI'O OAUH TOBAp
AAST OOMeHa ¥ OH IIPAKTHYECKU HACAABHO AIIITPOKCH-
mupytorcs runepboaoit P = 27/(% + R). Kak Buaum,
IIpU 9KBHBaAeHTHOM obmeHe o Mapkcy (koraa
R =~ 0), KOrAQ MEHSIOTCS TOBapbl IPUOAMZUTEABHO
PaBHbIX PEHTHUHIOB, 00MEH B03MO%CeH, XOTS 1 3aHHUMa-
eT MHOTO BpeMeHH, HO POIeHT HeYAAYHHKOB 0OMe-
na P(0) = 40.5%, a ipu o6mene He 60Aee, 4eM «cCO-
cepnnx> peiTiHros (R < 1) HeyAQUHHKOB MeHblile

P(1) = 16.2%.

P.%

Ipumeuanue. Ha pAeHe)XHOM pBIHKe IIPH AUHEH-
HoM cripoce Ha ToBap n = N X (1 -P/D), rae: P -
rieHa ToBapa, N — MAKCHMaAbHOE YHCAO JKEAAFOIIUX
KYIIUTb, IPU Ce0eCTOMMOCTH TOBapa S, ONITUMAABHAS
nena mpousBoauteas P =2 X (D + S) u poast He-
ydosaemeopénnozo cnpoca 1 -n/N =P _/D = V2 x
x (1+S/D) > 50%. Vau IIPUBEAEHHBIN B MOAGAU BUA
6apTepHOro 06MeHa adpdeKkTrBHee (IO KOAUMECTBY
YAQIHBIX CAEAOK) ACHEXHOTO obpareHus (=0 6e3
y4éTa pakropa BpeMeHH).
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|
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PucyHok 1. Heynaun obmeHa Ha 6apTepHOM pbiHKE

Ha (Puc. 1 (caesa)) rpaduk uépHoro mpera —
5TO KOIAQ Y KOKAOTO Ha O6OMEH MHOTO TOBAapOB, HO
oaHoro peittunra (B Mopeau nipunsTo 1000), u 3¢-
(EKTUBHBIM cYUTaETCS yyKe OOMEH y TOTO IPOHM3BO-
AWTEAS], KOTOPOMY YAQAOCH OOMEHSTH BCE AO OAHOTO
CBOH TOBaphl (3T0 ysKe OOMEH He «HEeHY>KHBIMHI> TO-
BapaMH, a KOTAQ X [IPOM3BOAAT CIIELJAABHO, HO AASL
6apTepHOTO PHIHKA). AIIPOKCHMAIIHS AAHHBIX TOXKE
runep6oaoit, Ho P = 56/(% + R). Ho 3aecy P(0) =
~ 84.0%, aP(1) = 33.6%. Van uem 60AbIIe HA pyKax
TOBapa AASI 0OMEHa, TEM TPyAHEe HX BCeX OOMEHSITb.

B [6] aoxasaHo, 4TO Ha 6apTEpHOM PBIHKE TOBa-
PBI MEHSIIOTCS He 110 MX 9KBHBAACHTHON «CTOUMO-
CTH>, KOTOPasi HUKOIAA He U3BECTHA, a IO IIPHMep-
HOMY 9KBHBAA€HTY IPHODBIAM OT UX IOTPeOACHHS
OyAyIIMMU BAAAeABIIaMI. Beab Ha 6apTep KaxXAbI
BBIHOCHT Bell[b, KOTOPasi eMy «He HY>KHa>», TOUHee,
KOTOPYIO OH He MOXeT IIPHUOBIABHO MOTPEeOASITH,

B HAAEKAE BHIMEHSTDH CBOE «He HY>KHO€> Ha Belllb
«<HY>XHYI0>, IIOA€3HYIO — U3 KOTOPOH OH B €€ II0-
TpebAeHUN CIIOCOOeH U3BAeYb MPHObIADL. Basepuna
1 MAOTHHK 06MeHsIOT Torop (ecAu oH ecTb y Hane-
PUHbI) Ha MyaHTbI (€CAM TAKOBbIE ECTh Y TAOTHHKA),
HO HHUKaK He Ha000pOoT.

PaccMoTpuM BapuaHT GapTepa, KOraa BMeCTO
PEHTHHIA OLIEHKY TOBAapa IIPOBOAST IIO €ro Npu-
OviabHOcmy B IOTpebAaeHn. [Ipu 9TOM KaXKABII OA-
HO3HAYHO OILleHUBAeT IPHOBIABHOCTD BCEX TOBAPOB,
KpoMe CBOEro, KOTOPbIi 110 HEKOTOPHIM IIPUIMHAM
IPUOBIAPHO HOTPEOASITH yke He MOXKeT. Pacrioao-
KM TOBApbI B PSIA TI0 BO3PACTAHUIO IIPUOBIABHO-
cru. IToaaraeTcst Takoke, YTO BCeM U3BECTEH IIOAHDII
CITFICOK TOBAPOB, U KAXKADII CIIOCOOEH IOTPEOASTH
Aro60i1 ToBap, kpoMe cBoero. Ecau crrcok ToBapos,
JKEAATEABHBIX K ITOTPeOACHHUIO0, OTPAHIIEH, TO 3TO
IPOCTO CKKETCS Ha BpeMeHHU ITOUCKA Hy>KHOH BeljH
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(a Bpemst MbI 3peCh He yuuThiBaeM). BeeaéM miar mo
puObIAT AASE MOAeAupoBanmst AQ = 0.2 X (QMAX -
-Q, )/ (N = 1). Toraa mapa ToBapoB Gyaer o6MeHH-
BaTbCsl, €CAM Pa3HOCTD (110 MOAYAIO) MEXAY X IPHU-
6BIABHOCTBIO ITOTpebAeHust Hike, 4eM K X AQ, rae
nepemenHas K — aHaaor pefitunra R B mpeabiaymeit
MoaeAn. Pesyabrarer MmopeanpoBanus Ha I1K aanbr
Ha (Puc. 1 (cnpasa)). UépHas AMHUS — pe3yAbTaT
IPSIMOTO MOAGAMPOBAHHUS, a Cepble — ITO AIPOKCH-
MAITMY COOTBETCTBYIOIIMMH Y PaBHEHISIMH, HAMACH-
HBIMH 110 METOAY HauMeHbIuX kBappatos (MHK).
«BepxHss1> mapa AMHHI — UTOT MOAGAMPOBAHUS AAST
PABHOMEPHOTO paclpeAeAeHHUs IIPUObIAel Ha HEKO-
TOPOM HMHTepBaAe, HIKHSA IPOPUCOBAHA AAS 9KC-
MOHEHIJUAABHOTO UX pacripeaeseHus. M BuammM, aro
HEYAQUU «PeHTUHTOBOro obMeHa» (cepblil rpaduk
cAe84) 3AHMMAIOT OAOYKEHH e IOYTH TOYHO ITOCPEAU-
He Men0y <HeyAauaMU KCIIOHEHIIMAABHOTO U HOP-
MAABHOI'O PACIIPEAEACHHIT> COOTBETCTBYIOIEH IIPHU-
6BIABHOCTH TOBapoB (rpaduku cnpasa).

Kax BHAMM AASL PaBHOMEPHOTO PacIpeAeAeHHS
«IIPpHOBIABHOCTH > Belljeil Ha OapTepHOM pBIHKE
qrcAo HeypauHUKOB o6meHa P(0) = 57.6%,uP(1) =
=~ 20.6%, a AASI 9KCIIOHEHIIMAABHOTO COOTBETCTBEH-

uo P(0) = 25.5%, u P(1) = 10.2%. KcraTu, 6amke
K PEaAbHOMY PBIHKY HMEHHO 9KCIIOHEHIIMAABHOE
pacrpepeAeHre IPHOBIABHOCTHU IIOTPeOAeH s TOBa-
POB IIOCKOABKY AASI HETO XapAKTEPHO MAAAsl IIAOT-
HOCTb BBICOKO ITPUOBIABHBIX Bellleft i GOABIIASI IIAOT-
HOCTbD T.H. <bapaxaax.

BsiBopbl. [ToxazaHo, 4To GapTepHbIil 0OMEH pe-
AAM3YeTCsI He 110 IPUMEPHO PABHOM «CTOUMOCTHU
TOBApOB>,  II0 IPUMEPHO PABHOM NpUbbIAU UX II0-
TpeGAEHUS YKe «HOBBIMU>»> BAapeAbliamu. KakAplit
BBIHOCHUT Ha OOMEH CBOH «0eCIIOAe3HBIN> TOBap,
KOTOPBII OH II0 KAKUM-TO IPHIUHAM NPUbbIALHO
HOTPEOASITh He MOXKET, B HAAEKAE OOMEHSTb ero
Ha KOHKpeTHbIit (MHOTAA U Ha A060#1) TOBap, CIo-
COOHBII B IIOTPebACHUH IPUHECTH NpuUbbiAb. BUABL
TOBapoB AASL 06MeHa (MAU IIporopLuK o6MeHa AAS
«6eCKOHEYHO ACAMMbIX > TOBAPOB) YCTaHABAUBAIOT-
CsI KOHTPareHTaMH, 10 UX OLleHKe 00BEMOB OYAYIIIHX
npubvtaeii ot morpebaers. BaprepHsiit 06MeH He06-
PaTHM, TIOCKOABKY HeUTO becriprbbiabHOE-becmoaes-
HOe, ObIBILIEe «HA PyKax>» AO OOMeHa, IpeBpaliaer-
CsL AASL KQXKAOTO B TO, UTO IIPUHECET npubvisb. ucao
TeX, KTO He CMOXeT IIPUOBIABHO OOMEHSTD <« IIIHAO
Ha MBIAO> — B ITpeaeax 10...21%.
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INCOMPETENT MANAGERS, BACHELORS AND THE
CONSEQUENCES OF “CASUAL RELATIONSHIPS” IN ECONOMY

Abstract. Objective probabilities of failures (risks) for some of the economic and other social

types of people’s relationships are calculated, such as: appointment of an incompetent manager,

unsuccessful attempt to marry, failures to find counterparties for random economic transactions,

failures in the “formation of a labor collective”, etc.
Keywords: Incompetence, risk, bad outcome.

Problem statement. Everyone is familiar with
such a concept as failure, but how much failures are
objective in a statistical sense and what part of them
is determined by subjective factors has not really
been investigated. The problem is to calculate the
value of the objective (unavoidable) failure factor for
the subsequent assessment of competence in the ac-
tivities of performers. As the laureate Richard Thaler
correctly noted, people: “can reduce the risk of mis-
takes and all kinds of difficulties, but these risks will
never disappear” [2, 347].

Analysis of publications. We often meet with
people who are incompetent in their field of activity.
It is possible to explain each specific case quite sim-
ply, but the question arises what will happen if we try
to somehow “eliminate” this phenomenon; is it pos-
sible in principle; and if not, what will be the largest
remaining percentage of “incompetent”? Laureate
Richard Thaler [2] noted the famous: “Peter’s prin-
ciple: promotion ends when a person reaches the
level of his incompetence”, which indicates the ob-
jectivity of this phenomenon. He explained it from
the standpoint of psychology that: “People are over-
confident. They think they are competent enough...
but in fact their competence... is much lower”. The
phrase is logically contradictory, because if all people
overestimate their competence, then who (if not the
Lord God) can really assess their competence? There
is no question of a method of assessing competence,

because there is no single numerical scale for mea-
suring it. Especially when, in his opinion, is often: “It
is useful to hear the opinion of alayman about... the
problem. There is always a chance for a fresh look”,
but the “competence” of a layman is zero (on any
scale). A strange phrase: “A person will strive to avoid
risk for the sake of profit, but strive for risk for the
sake of loss”. A person striving for a loss, and even
risking something, is no other than an economist.
Richard: “the dream of an updated economic theory
has come true thanks to the emergence of a large
number of young creative economists who are ready
to take risks and break with traditional approaches
in economics”. If a certain theory is correct, then up-
dating it means replacing it with a false theory. And
why is that? But if it is false, then the maximum that
an economist “risks” is to break off relations with
Orthodox colleagues and ... will get a Nobel Prize.
An example of the experience of the Modigliani
laureate [1]: “The Rector of the university invited a
wonderful new dean Howard Bowen. But the old and
incompetent teachers (!! — V. Sh.) could not accept
the fact that Bowen brought talented people with
him. They managed to survive Bowen”. Incompe-
tence, as we can see, is very tenacious not only in ev-
eryday life, but even in the “scientific” environment.
However, there is an opposite opinion. Blanchard’s
question: “Many of these people occupying new
posts seem to be very competent...”, where there is
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clearly a hint of incompetence and “high-ranking”
individuals. And here is the “answer” from the Ko-
rnai laureate: “There is natural selection - if you are
incompetent, having only the right friends is not
enough” [1], which is refuted by the centuries-old
practice of public administration. Even laureate
Volker argued that: “The functioning of... institu-
tions should be carried out with the proper degree
of competence, professionalism” [ 1], but not every-
thing that should be carried out is feasible in reality.
Marx believed that communism should be realized
in the future, but it did not work out.

Jean Tirol also considers the problem of incom-
petence of company managers from the standpoint
of psychology [3]. Here is his lengthy phrase that the
science of economics there are: “models in which ...
the costs of regulation are associated with the study
of the characteristics of employees. The firm... is
gradually finding out which tasks are solved best by
everyone. The choice is between rapid growth and
errors in the distribution of work and... slow growth
and achievement of goals... the theory reflects the
sound understanding of officials that human capital
is a serious limitation during periods of expansion...
of an economy with insufficient managerial talents”.
Here are the characteristics of employees, their in-
sufficient talents, some common sense and inevitable
mistakes ... Everythingis characterized by one term —
incompetence. By the way, he also notes that: “there
are rare factors, such as managerial talent”. And if
this is the case, then most managers are untalented
or incompetent. Jean even has: “... an arbitrator may
be incompetent in making an accurate decision,
but may have enough information to outline a set
of acceptable decisions” No one will guarantee that
this arbitrator will outline the entire set of accept-
able solutions. A phrase that raises doubts about the
scientific competence of the laureate-Jean: “We can
distinguish two... cases of decision-making pro-
cesses that... manage unforeseen accidents”. If Jean
can control randomness, then why doesn’t he play on
the stock exchange? And if these accidents are also

unforeseen, then who reports them to Jean, because
for everyone the unforeseen means the unknown. Or
a strange phrase: “this $1 increase in profit leads to
an increase in the manager’s salary in the range from
$0 (full insurance) to $1 (residual claims). However,
this does not necessarily have to be fulfilled”, because
the question arises: how much will the manager’s
salary increase if the specified condition is still not
met, i.e. the profitincreased by $1, and the manager’s
salary also increased, but not in the range (0...1)?
But how? And it’s strange how someone: “can dam-
age the future career of a manager by reporting “bad
news” about his abilities. Then the market imposes
sanctions on the talent of the manager and restrains
him ...”. Sanctions can be imposed on you by a legal
entity or an individual, but not by a “faceless” mar-
ket. And how can sanctions be imposed on... tal-
ent? And what does it mean to restrain talent? How
that? And this is not clear in terms of causality: “the
manager automatically discovers that he did not
work because he received a low profit”, and logically
the phrase should sound like this: “the manager au-
tomatically discovers that he received a low profit
because he did not work”

Itis strange that: ... the passivity of managers in-
validates the profit maximization hypothesis” But I
believe that their excessive activity in the field of
profit-stealing also invalidates this hypothesis. And
who is right? But activity-passivity are ways of mov-
ing towards a certain goal. But for Jean: “It doesn’t
matter how much managers prefer achieving other
goals, and it doesn’t matter how hard it is to find a
profit-maximizing strategy”. And if this is the case,
then the “hypothesis” does not matter.

By the way, logically competence and risk ex-
clude each other. Those who are competent do not
take risks, because they calculate everything, and the
ignorant take risks and act “at random”. Competence
and risk are in a sense antonyms. In this regard, some
of Jean’s thoughts are not entirely clear. We read:
“The manager is somewhat not risk averse” [66]. In
the economic literature, the phrase “degree of risk”
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is found at every step. And here it is not clear how
the “some degree” of the manager himself is also su-
perimposed on it. And how will the meaning of the
phrase change if it is read like this: “The manager is
somewhat risk-averse”? Since the degree of risk itself
is unknown, both phrases sound identical. Along the
way, I will completely incomprehensible provisions.
Jean has: “high-risk consumers” and: “low-risk con-
sumers”. How to distinguish them is not said. But
Jean insists that his: “consumers differ in the degree
of risk”. I am a fruit consumer, but I have no idea
how to classify myself. Nevertheless, Jean puts for-
ward the position: “let’s assume that the consumer
knows his parameter of the degree of risk ... but the
firm does not know”. Without an unambiguous de-
scription of the method of determining the “degree
of risk”, this assumption is on the verge of stupidity.
Especially when Jean happens that: “the degree of
risk is not monotonous”, without deciphering the
concept of monotony in this case... How to under-
stand these two phrases: “The manager is somewhat
not risk averse” and: “the manager becomes infinitely
not risk averse”? The first of them can be written like
this: “The manager is somewhat prone to risk”, and
the second one can be painlessly removed from the
word “infinitely”. And how to understand that: “the
manager is risk-neutral”? After all, if risk is an “ob-
jective” reality (failure or loss) accompanying any
activity, then you can only be risk-neutral by doing
nothing (but there is also a “risk” of dying of hun-
ger). But with Jean: “the manager can always refuse
to work”. Still unclear: “the agent assumes all the risk,
which does not matter, since he is risk-neutral”. How
is it possible, having taken on the load, to be neutral
in relation to it? How, then, does “neutrality” differ
from “infinite non-inclination”? By the way, how
are “all risk” and “degree of risk” related? Which of
them is bigger and how much? In what units should
risks be measured, with what device? If the risk is
identical to the probability of failure, then why do
they buy lotteries, where the probability of losing is
95% and they will never jump with a parachute with

a probability of not revealing it of only 5%? Or this:
“Managers, however, may have different attitudes to
risk ... it often turns out that managers are too careful
when choosing... decisions”. If the solution is cho-
sen, it does not matter how: carefully, too carefully or
recklessly. It is possible to talk about caution only if it
is possible to refuse all options at all. And if the risk
in its quantitative sense is understood as the prob-
ability of a generally “unexpected” outcome (such
as a meteorite falling into soup), then here is Jean’s
opinion: “Unfortunately, the degree of “unpredict-
ability” and complexity is difficult to determine em-
pirically” Nobody knows anything about the width
of the numerical scale of this degree. And since Jean
has it: “managers are infinitely not inclined to receive
risk-related income”, they do not have failures, and,
if you look from the outside, they are all “infinitely”
competent, which I very much doubt.

The purpose of the article. Putting aside all the
“individual” characteristics of managers, whil try-
ing to simulate the situation on the PC and find out
the probability of the manager being “on the wrong
place” (to be infinitely incompetent) and what exog-
enous parameters determine this probability.

Presentation of the main material. Let’s first
consider the simplest task at first glance: how to op-
timally distribute N “portfolios” between N depu-
ties’s. Here, a “portfolio” is any managerial position
for which N candidates are applying, and optimally
means that each of the candidates will be compe-
tent “in his place”. There are two extreme options.
When each candidate is “competent” in only one
field (in this case, the place of each is uniquely de-
termined); and when everyone is “competent” in all
areas of management (when the most competent
holds the most “bread” position, and for the remain-
ing N - 1 candidates, the process is repeated). This
option is the most optimal, but in both cases there
will be no “incompetent” bureaucrats in the manage-
ment... The situation is different when (on average)
each of the N candidates is competent in managing
L (L << N) areas. In this case (when allocating seats
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according to the second option), it may turn out that
the places in which the next candidate is competent
are already occupied by more competent “comrades”
and he will have to choose a place where he is gener-
ally incompetent.

A similar situation occurs in the “marriage mar-
ket” [4], when there are N pairs of grooms and brides
and everyone has L (L << N) options for choosing a
partner. In this case, for example, the richest groom
takes the most beautiful bride. For the remaining
(N - 1) pairs, the process is repeated. As a result, it
may well turn out that all the familiar girls of the next
groom married earlier to richer competitors and she
will remain a bachelor. And vice versa. If an “ugly”
girl has only rich suitors among the candidates for
husbands, then they will be married to “beauties”
and the girl will remain unmarried.

Another example of life support for a limited
group of people, each of whom has several profes-
sions. The situation is the same: all the places in
which the next candidate is competent are occupied,
and he is forced to take the “wrong place” This is
the case in any highly specialized “organizations”:
medicine, the army and, alas, even in science, where
random people work alongside qualified specialists.
Moreover, even in the state, with the overproduction
of “specialists” of any profession, some of them are
forced to do “not their business”

This kind of task also allows for its economic
interpretation, if deputies are replaced by manufac-
turing firms of some products, and instead of “port-
folios” we understand the buyers of these products.
Each of the N manufacturing firms has several (L)
purchasing firms, and, in turn, the purchasing firms
have several (L) suppliers “in mind”. Firms do not
conclude long-term contracts, but “call” each other
as necessary, randomly with offers, respectively, to
sell or buy goods. In this case, even with an “equi-
librium” market, when demand is almost equal to
supply, there may be situations when the manufac-
turing company will be denied a random purchase by
all its L “familiar” buyers, or the manufacturers will

refuse to supply goods to the purchasing company,
although with a wider range of their counterparties
(when L => N) such wouldn’t have happened.

The modeling algorithm is simple. An empty ma-
trix [NxN] was set, in which N units were randomly
entered, so that there were no empty rows and col-
umns in it. This means that each deputy can occupy
one seat. Then, in the same matrix, another (K - N)
“units” were randomly “thrown” into empty places,
which set the average number of L = K/N seats from
the “sphere of competence” of deputies. Further,
starting from the “fattest” portfolio and below, the
employment process was underway, the portfolio
was occupied by the most competent. The matrix
[(N - 1)x(N - 1)] remained and everything was
repeated until the moment when there were depu-
ties who were completely incompetent in any of the
remaining spheres of activity. After that, the “lucky”
and “unfortunate” were accounted for, and the cycle
of dividing places was repeated many times to ac-
count for average results. The number of repetition
cycles was 10000. The number of deputies N = 149 is
chosen purely out of convenience for the logarithmic
scale of the argument, because Ln(149) = 5.00. The
average number of K/N vacancies of “competence”
was taken as an argument.

If the matrix of “portfolios” and deputies is not
square, then the model and calculation will not
change, but the results will be different. If there are
more deputies than “portfolios”, then the percentage
ofincompetents will decrease, but unemployed “ser-
vants of the people” will appear, otherwise part of the
incompetent will also... decrease, but at the same
time empty vacancies will remain without manag-
ers at all.

For the economic interpretation of failures, the
modeling is similar, and there was no criterion for
choosing a partner-initiator of the transaction in
this case, and the contacts of the firms were estab-
lished randomly. Figure 1 (left) shows a graph of the
percentage of unsuccessful transactions depending
on the average number of K/N counterparties for
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each firm, and Figure 1 (right) shows the standard
error of unsuccessful transactions in the same abso-
lute percentages. These charts are “fair” for an equal
number of counterparties in the market (N = 149).
Naturally, for another number of firms M, the ver-
tical scale of the accuracy graph (on the right) will

increase by (N/M)°* times. As we can see, the most
“difficult case” for “casual relationships” occurs when
the average number of “partners” of each firm is
L =K/N = 2.72, while only = 85.0% of transactions
are completed successfully. It was not possible to
prove this “theoretically”.
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Figure 2. Failure of the transaction. Probability P and error o(P)

Figure 1. (in gray) shows graphs for a “small” num-
ber of counterparty pairs N = 20, based on the same
considerations of “convenience” Ln(20) = 3. As you
see, the “point” of the losers’ maximum has shifted
slightly, and the margin of error of transactions in the
most unfavorable case has decreased by ~ § times.
With an increase in the number of participants N =>
8, the graph (on the left) in the “initial” part is identical
to the “black” graph (in the same place at N = 149).

Conclusions. It is established that for some types
of economic and other types of social interactions of
people there is an objective probability of their “un-
successful” completion, the upper limit of which is
exactly equal to 15.0%. It is shown that the growth of
options for “free” choice does not always reduce the
percentage of subsequent failures. In some cases, there
is a critical average number of options equal to = 2.72
at which the percentage of failures is maximum.
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Introduction

Determining the level of efficiency of the work
performed or the service provided in each organiza-
tion serves to ensure the future perspective of the
activity of this organization. It is also important to
determine efficiency in enterprises that provide
transport logistics services.

In Uzbekistan, the issue of determining and in-
creasing the efficiency of the transport logistics sec-
tor is urgent. This can also be seen through statistics.
The number of newly established enterprises in the
transportation and storage sector of the economy
increased by 164% in 2021 compared to 2013, and
by 110% compared to 2020. This shows that the
demand for services in this field is increasing in the
economy of our country. Transport services in our
country are mainly carried out by road transport.
The volume of motor transport services increased
by 115.5% in 2021. The volume of goods transported
by road transport from 2010 to 2021 showed only an
increasing trend and reached 1282 million tons in
2021. This is 90% of the total volume of transported
goods. Taking into account that transport services

have a large share, determining the performance in-
dicators of enterprises providing transport logistics
services, their improvement and increase will lead to
the growth of our national economy.

In enterprises operating in the field of transport
logistics, the determination of efficiency is generally
expressed through the profit received and logistics
costs in the management chain. Determining prof-
itability in the field of logistics services requires a
somewhat unique approach. Because such enter-
prises do not have uniform standards for calculat-
ing efficiency. It is for this reason that efficiency de-
termination is carried out on the basis of a general
methodology, taking into account the specificity of
the enterprise’s activity. This article talks about per-
formance indicators in enterprises operating in the
field of transport logistics.

Methods

The concept of efficiency usually expresses the
ratio between the achieved result and the spent re-
sources. Determination of efficiency in enterprises
providing transport logistics services is also carried
out on the basis of this efficiency principle. The pur-
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pose of determining efficiency in transport logistics
enterprises is to know how work is distributed be-
tween each participant in the delivery process. The
success of the company’s activities, which stage is
lagging, identifying the shortcomings and eliminat-
ing them in time are based on these performance
indicators. Currently, when talking about efficiency,
the term KPI (key performance index), i.e. key indi-
cators of efficiency, is used more widely.

This term was proposed by Peter Druker in
the 1960s, who explained the need for this system
through his expression “a strategy without measure-
ment is just a desire” [S]. This system became widely
used after 2000 years. KPI is mainly considered as a
tool for evaluating the performance of employees,
increasing profits, and achieving goals in enterprises
and organizations. Today, KPI is widely used to de-
termine the share of employees in the overall result,
set bonuses, and motivate. When determining the
main indicators of efficiency in transport logistics
enterprises, it is necessary to study them not only in
the activities of dispatchers, but also in each stage of
the processes.

There is no universal classification of KPI in the
field of transport logistics. According to Y. Melnikov,
the main performance indicators can be divided into
two groups: service and financial indicators. In this
case, service indicators refer to services related to
logistics operations.

Service KPIs include: perfect order, on-time
shipment, on-time return of documents.

The financial KPI includes the ratio of the cost
of delivery to the sales volume, the average cost of
shipments, the ratio of the transported cargo to the
capacity of the vehicle (utilization level).

According to K.S. Kryvakin firstly indicators
which illustrate the effectiveness of all logistic system
should be classified on base of activity of enterprise.
He divided indicators in 6 groups:

1. Delivering system

2. Storage

3. Transportation

4. Producing system

S. Sales system

6. Information system

Each if this system has its own indicator for evalu-
ating the effectivenss. Enterprises can calculate these
indicators independently. The company may also in-
clude other indicators that it believes have an impact
on performance among these indicators. In general,
the company itself determines how many indicators
should be taken as the main ones.

Kaplan and Norton believed that the number
of such indicators should not exceed 20, and Hope
and Fraser should not exceed 10. Based on the ex-
perience of business activities, he considered the
«10/80/10> rule to be the best choice. According
to this rule, an enterprise or organization must have
10 key performance indicators, up to 80 production
indicators and 10 key performance indicators. Ac-
cording to Panov, no more than 10-15 indicators
should be applied to departments. Because as the
number of indicators increases, more weight falls
on the divisions. The main time is spent on plan-
ning processes according to these indicators, their
analysis. This does not have a significant effect on
increasing the overall efficiency [3].

Based on Panov’s proposal, we summarize the
main influencing indicators for transport logistics
enterprises. Panov and other scientists used this rule
in the example of enterprises engaged in production
to determine the efficiency of their employees and
certain processes. Continuing with this idea, the fol-
lowing 10 performance indicators can be used in the
field of transport logistics:

1. The level of availability of vehicles of various
sizes — the availability of vehicles, trucks, airplanes
and helicopters, which are widely used in the trans-
portation of goods, and the possibility of using sea
and railway transport without problems are assessed.
S types of freight transport are considered as 100%
according to which of them are available.

2. The degree of capacity utilization of the cargo
transport vehicle.

66



THE NEED FOR PERFORMANCE INDICATORSIN TRANSPORT LOGISTICS ENTERPRISES

3. The time when vehicles are not busy with cargo
transportation during the period of general use. In
this way, you can find out the technical capability of
the vehicle and the extent to which it has been used.
Based on this indicator, it will be possible to choose
one of the following options: purchase, stop using,
or use outsourcing.

4. Cargo storage capacity — the number and ca-
pacity of warehouses of this enterprise, the possibil-
ity of storing what types of cargo are evaluated.

S. The ratio of the storage time of cargo in ware-
houses to the duration of delivery of the total cargo.

6. The ratio of returned goods to the total trans-
ported goods due to the deterioration of the quality
of goods during unloading, storage, reloading.

7. The ratio of the goods delivered by the enter-
prise during the month, quarter, year to the total
goods transported in the area where the enterprise
operates. This indicator can be used to increase
competitiveness and plan future business expan-
sion. This indicator can be used to plan which sea-
son to increase or decrease cargo transportation,
and when to use outsourcing. This indicator can
be divided into sub-indicators and used for plan-
ning by studying the section of cargo transported
by each vehicle.

8. The dispatcher’s time to complete one order.
In this case, it is necessary to calculate the time of ex-
ecution of the order in the segment of large, medium
and small loads. Also, it is necessary to calculate a
separate time consumption according to the distance
of delivery of the cargo.

9. The dispatcher’s level of monitoring of cargo
by means of transport. From this, it is possible to find
out which type of vehicle the dispatcher performs
well in tracking cargo. Dispatchers are tasked with
this indicator when distributing orders.

10. Degree of completion of orders. The ratio of
orders completely fulfilled by the enterprise to to-
tal orders. In this case, orders canceled or returned
due to the fault of the company or by the customer
should be expressed in a separate sub-indicator.

These indicators mainly depend directly on the
capabilities of the transport logistics enterprise. Basi-
cally, the indicators represent the efficiency of using
the company’s service capacity (vehicles and ware-
houses), the efficiency of dispatchers and the level of
satisfaction with delivery in 3 directions.

Among these indicators can be included indica-
tors that represent processes related to formalization.
Among these indicators, an indicator of the level of
flexibility of the transport logistics system available
in the enterprise can be added. As the demand for
goods and services changes not only in quantity,
but also in quality, delivery and storage services, as
well as payment methods for these services, must
be ready for change. The widespread use of digital
technologies in this field also requires the system to
be flexible to changes.

These 10 indicators were proposed based on the
analysis of transportation services provided by trans-
port logistics enterprises. Some metrics may not be
key performance indicators for some businesses.

2 methods are usually used to determine the ef-
ficiency of transport logistics activities.

1. The method of evaluating efficiency through
criteria that can be calculated through objective-
accurate quantitative measurements.

2. Subjective — a method of evaluating efliciency
using criteria that cannot be expressed by quantity.

The indicators proposed to be used in the expres-
sion of efficiency given above are calculated only by
exact numbers.

Summary

In order to measure efficiency, the enterprise
should introduce indicators, change them, introduce
new ones, and temporarily abandon some of them.
These indicators should be constantly monitored.
Because they are based on only one of the efficiency
assessment methods. While there is a difference
between the 2 methods of performance evaluation,
there is also a relationship. A major problem in evalu-
ating efliciency through these methods is that some
indicators require both quantitative and qualitative
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performance. This makes it difficult to express them
through a common parameter. In order to avoid such
problems, the following 4 main indicators should be
analyzed when evaluating efficiency:

1. General expenses. Each cost is grouped and
indicators show their share in the total cost.

2. Duration of the logistic cycle. Indicators rep-
resenting the time it takes to complete one order.

3. Quality of service. This indicator is summa-
rized by getting answers to questions on several cri-
teria based on feedback from customers.

4. Logistic efficiency. An indicator that represents
the distribution of the received profit by each stage
of the logistic cycle.

Through the analysis of these indicators, issues
of further improvement are considered by assessing
the level of efliciency. Today, the most optimal way to

increase efficiency in transport logistics enterprises
is the maximum automation of processes. Imple-
mentation of this method, in turn, creates a number
of difficulties.

The calculation of the proposed efliciency in-
dicators will show at which stage in the activity of
transport logistics enterprises the result is good and
which link is leaking. The main advantage of these
indicators is that their calculation is simple. It can bu
calculated without any special progamm software. In
addition, they can be adapted to the main purpose
of the enterprise.

Overall the effectiveness of enterprise mostly
calculated by the dividing the profit to the expendi-
ture. However this cannot illustrate detail informa-
tion. While using key performance indicators it can
be seen all process performance.
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