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Abstract. Hospitals are being expanded all over the world. Hospitals are becoming larger (i.e.,
increasing patient admissions each year) and more complex (i.e., offering a wider range of services
to patients with more diverse medical care needs). In the hospital sector and other branches of the
economy, economies of scale are important, according to which the volume of medical services can
be increased by reducing average costs and increasing quality. However, measuring this relationship
between the volume of medical services and costs is difficult because hospitals differ substantially in
terms of specialization, patient composition, and other parameters that affect the volume of costs. The
paper discusses the features of economies of scale in the healthcare sector and the dependence of the
volume of medical services on costs and quality.

Studies confirm that the influence of various factors on the costs and quality of medical services
depends on the environment and the system of incentives in which hospitals operate. Relationships
between patients and healthcare providers based solely on price negotiations do not ensure adequate
healthcare quality. Due to informational asymmetry with respect to the real cost of hospital services
and quality of treatment, medical service buyers cannot influence cost reductions and increase the
quality of treatment, which increases hospital power. Thus, when evaluating the impact of hospital
competition on costs and quality of care, we must remember that market mechanisms in health care
do not always increase public welfare.
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INTRODUCTION

Regardless of economic development, modern
hospitals are affected by demographic changes,
the complications of the structure of diseases,
and the development of new medical technolo-
gies. The hospital’'s operation results depend on
various links of the healthcare system: providers
of medical services, customers, competitors, and
other entities of the healthcare system.

The theory of economies of scale is used to
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explain efficiency in production systems. Econ-
omies of scale argue that unit cost decreases as
the volume of output increases. Several mech-
anisms, including the effect of volume on fixed
costs, resource specialization, and market posi-
tions vis-a-vis suppliers, can explain this rela-
tionship between cost and volume. On the other
hand, economies of scale are usually related to
the phenomenon in which a service’s unit cost
decreases when the production volume increases
(Bernet & Singh, 2015) [1]. Economies of scale refer
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to when producing various services in one large
unit is profitable rather than in several specialized
production units.

In the hospital sector and other branches of
the economy, economies of scale are important,
according to which the volume of medical services
can be increased by reducing average costs and
increasing quality. The results of many studies
conducted in the health sector support the exis-
tence of the phenomenon of economies of scale
(Giancotti et al., 2017) [2]. Still, applying the con-
cepts of economies of scale in the health sector is
becoming more difficult. The fact is that measur-
ing the relationship between the volume of med-
ical services and costs is difficult because hos-
pitals differ substantially in terms of the level of
specialization, composition of patients and other
parameters that affect the volume of costs. The
article discusses the peculiarities of economies of
scale in the healthcare sector and the complexity
of the dependence of the volume of medical ser-
vices on the incurred costs and quality.

HOSPITAL EFFICIENCY

Quantitative and qualitative parameters de-
termine the evaluation of the effectiveness of
hospital results. Three aspects of quality are dis-
tinguished: 1. Quality of resources - investment
and human resources, including the level of com-
petencies of medical personnel. 2. Quality of the
process of providing services - medical technol-
ogies, compliance with medical standards, inten-
sity of treatment, level of service to patients. 3.
The level of clinical result — the outcome of the
patient’s treatment.

Two main aspects of efficiency are consid-
ered when studying the functioning of hospitals
in the medical market. Technical (local) efficiency
- the ratio between resources and the produced
product, for example, the ratio of personnel to
the volume of services rendered (the number and
structure of treatment cases in the hospital). The
volume of the hospital influences technical effi-
ciency, the medical technologies used, and the
motivation of the organization and each worker.
Allocative efficiency - the ratio between different
directions of resource allocation, which deter-
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mines the rationality of the cost structure, taking
into account alternative costs. Different trends in
technical and allocative efficiency are possible.
For example, an increase in the technical efficien-
cy of hospital activity that does not require hos-
pitalization may be accompanied by a decrease in
allocative efficiency - a significant concentration
of resources in hospital services.

The organization of medical services differs
significantly from country to country. However, it
is possible to distinguish the main trends in the
formation of hospitals:

e Transformation of a large part of hospitals
into large complexes where complex and
expensive medical technologies are used;

e Transfer of some types of inpatient ser-
vices to the ambulatory level;

e Increasing the intensity of treatment and,
as a result, reducing the delay of patients
in the hospital;

e Reducing the demand for beds and in-
creasing the concentration of resources on
the treatment of complex diseases in hos-
pitals;

e Rapid increase in resource saturation per
hospitalization case.

Despite the general tendency to reduce the
number of beds, the share of hospital sector costs
in the total health care costs in developed coun-
tries has been quite stable for the last 20 years
and amounts to 20-35%. For comparison, in Geor-
gia, it exceeds 60%, resulting from high levels of
hospitalization and long-term treatment.

Another general trend is the reduction in the
duration of hospital treatment. Hospitalization
rates per 10,000 population vary by country. In
some countries, it is decreasing (in 1990-2005 in
Canada it decreased by 32%, in Sweden - by 10%),
while in other countries it is increasing (in the
same period in Great Britain it increased by 41%,
in Spain - by 14%, in Norway - by 20%). (OECD,
2007) [3]. The number of medical personnel per
bed increased in European countries in 1990-2005
(the minimum was in Germany - 6%, the maximum
in Great Britain — 2.6% (OECD, 2007) [4].

These trends are due to the special nature
of technical progress in the hospital sector: new
medical technologies rarely lead to an economy of
labour resources. Often, they require the recruit-
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ment of a new category of medical workers, which
increases the saturation of resources for each
case of hospitalization. One day of hospitalization
in Great Britain is about $ 500; in some hospitals
in the USA, it exceeds $2000.

ECONOMIC STATUS OF THE HOSPITAL

According to economic status, hospitals are di-
vided into three groups: public, private non-prof-
it and private commercial. In the countries with
a budgetary health care system (Great Britain,
Scandinavian countries, Ireland, Italy, Spain, and
Portugal), the share of public hospitals is 70-95%.
In countries with a compulsory medical insurance
system, this share is relatively small, although it
still has a larger share; for example, in France, 65%
of beds are located in state hospitals; in Germany
- 55%; in Belgium - 60%. In countries where pri-
vate health insurance is more developed, for ex-
ample, in the USA, the share of private hospitals
(commercial and non-commercial) is relatively
large - up to 70-80% (Cutler, 2002) [5].

In the late 1990s, the World Bank proposed an-
other typology, according to which medical orga-
nizations are divided into budgetary, autonomous
and corporate types (Preker & Harding, 2003) [6].
In an autonomous organization, managers have
full decision-making authority. The global budget
provides financing. Medical organizations have the
full right to dispose of property. An autonomous
organization is mainly formed by transforming a
traditional budgetary organization into another
organizational-legal form - trusts (Great Britain,
Italy), non-profit organizations (Spain), and public
state organizations (Lithuania).

Corporate organizations appear as indepen-
dent entities — corporation operating according to
the general rules of entrepreneurship. The state
owns the corporation’s property and manages its
activities as its representative in the governing
body. The organization assumes full economic re-
sponsibility for its obligations. In essence, it is a
model of a state enterprise. Compared to an au-
tonomous organization, there are more rights to
use the income and more responsibility for obli-
gations. The state acts as the corporation’s own-
er and tries to maintain strategic control over the
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activities of the medical organization while leav-
ing the medical organization free to make current
business decisions. The most famous examples of
corporations are the state corporations of Swe-
den, Denmark, New Zealand, and Israel in the hos-
pital sector.

Many countries in the 1990s tried to give pub-
lic hospitals more autonomy by converting them
into other public organizations. The most famous
form is the transformation of state organizations
into trusts. For example, in Great Britain in the
early 1990s, all public hospitals were convert-
ed into NHS trusts. Trusts have established con-
tractual relationships with purchasers of medical
services, in particular with public authorities and
large general medical practices.

Another form of autonomization is the trans-
formation of budgetary medical organizations
into public healthcare organizations, such a trans-
formation was carried out in Lithuania. Lithuania
first adopted the Law on Public Organizations
(1996), which established the main features of
such organizations: income is generated based on
contracts with customers. Profit is not the goal of
the activity; it does not bring to the founder but is
directed to the development of medical activity.
In 1997, the Law on Public Reorganization of Bud-
getary Organizations was adopted.

In many countries, there is a diversity of own-
ership and organizational-economic forms of hos-
pitals. Given the medical market's peculiarities,
many countries face a difficult choice of the op-
timal ratio of private and public hospitals. On the
one hand, private commercial hospitals can re-
spond promptly to market changes because their
goal is to make a profit. When the necessary in-
centives are created to influence private commer-
cial hospital decisions regarding the volume and
quality of services, then the service delivery func-
tion can be transferred to the private commercial
sector. On the other hand, the existence of infor-
mation asymmetry allows commercial hospitals
to increase the volume or price of the service, as
well as to reduce the quality. Low-income coun-
tries prefer private, non-profit hospitals, even if
they are technically less efficient.

It is important to consider that the develop-
ment of one or another form of hospital organi-
zation is conditioned by the historically formed
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representations of the role of a commercial hos-
pital in different countries. For example, in the
US, market relations in health care were dominat-
ed by commercial hospitals from the beginning.
Historically, the main role in Europe belonged to
state organizations. Since the 1980s and 1990s,
many European countries have turned to autono-
mous organizational forms.

HOSPITAL EXPENCES

In the short term, hospital costs — the number
of beds (hospital capacity), supplies, and equip-
ment - are mostly fixed. A decrease in the number
of patients leads to a decrease in average costs.
In the long run, all costs are variable. Hospital ad-
ministration may hire more doctors and invest in
additional beds or expensive equipment. By pre-
dicting patient flow, a hospital can minimize av-
erage costs. When a daily intake of 150 patients
is expected, a medium-sized hospital and a large
hospital for 300 patients are required. Thus, at
each expected level of demand, the administra-
tion can determine the capacity (capacity) of the
hospital, as well as the number of medical per-
sonnel, minimizing average costs.

A U-shaped curve theoretically represents the
dependence of hospital volume on costs. As the
volume of the hospital increases, average costs
decrease to a certain minimum, after which they
increase again. With the increase in the volume
of medical services, it is possible to increase the
number of doctors who specialize in warfare and
increase access to high-tech equipment. Hospitals
can also purchase large volumes of equipment at
a reduced cost. However, as the size of the hos-
pital increases, so do the costs of organizational
coordination and management control.

Thus, it may be economically prudent to ex-
pand the size and scope of the hospital to bet-
ter utilize existing expertise, infrastructure, and
equipment. However, at some point, the hospi-
tal moves away from the optimal efficiency level
and begins to exhibit diseconomies of scale. Also,
small hospitals can be inefficient because fixed
infrastructure and administrative costs are spread
over a very small number of cases, increasing the
average hospital visit cost. In this regard, studies
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show that negative effects of scale diseconomies
are expected below 200 beds and above 600 beds
(Roh et al. 2010) [7].

The existence of economies of scale is one of
the factors determining the intensity of compe-
tition. When economies exist, the limits of com-
petition are limited. Therefore, it is important to
identify the limits of this economy for the health
sector. At this point, we need to understand
whether the market structure of medical service
providers is a natural monopoly, where only large
hospitals can achieve an efficient volume of ser-
vices, or whether the market structure is more di-
verse, where many smaller hospitals can exist.

However, it is important to understand that
this ratio of volume and costs is ambiguous, as is
the conclusion about the existence of economies
of scale. Studies confirm that there is an economy
of scale in health care, but it is significantly lower
(11-14%) than in other sectors of the economy (60-
95%) (Eastaugh, 2004) [8].

Hospitals are not uniform in terms of the com-
position of treated patients, the complexity of the
services provided, and the amount of scientific
research spent on the training of doctors (some
hospitals perform the functions of both teaching
and research centres simultaneously).

Let's compare two hospitals: hospital B has
more beds than hospital A, but patients in hos-
pital B have a more complex disease structure. It
can be assumed that the average costs in this hos-
pital will be higher, making it less efficient. But in
this case, such a conclusion does not correspond
to the truth. Many parameters are used to evalu-
ate the impact of hospital volume on costs: hos-
pital volume, the structure of diseases, quality of
treatment process, severity of disease, differences
between doctors’ salaries, and costs of doctors’
training. Empirical studies in this direction are
associated with certain limitations from the data,
adequate indicators, and the technical side. It can
be said that many studies in the USA confirm the
existence of economies of scale, although not
very significant, for hospitals with a capacity of
200-300 beds. An insignificant average percentage
of savings justifies the presence of competition in
the supplier market.

At first glance, hospital A, which provides a few
medical services, has lower average costs than
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hospital B and is, therefore, more efficient. But if
we take into account the many factors that affect
the long-run costs of a hospital, that is, if we com-
pare short-run and long-run costs, we can see that
hospital B is more efficient because it provides ser-
vices with the lowest long-run average costs.

Thus, lower average costs are not an indica-
tor of higher hospital efficiency. Other factors also
affect the efficiency of the hospital. Therefore, it
is necessary to empirically assess the existence
of economies of scale in each hospital operat-
ing in the local market, taking into account the
peculiarities of the case structure. This refers to
economies of scale not only for costs but also for
the quality of services. It is important to consider
that the quality of medical services is often deter-
mined by increasing the level of specialization of
hospitals. The greater the volume of types of med-
ical services, the greater the results of treatment.
It is also necessary to consider the possibility of
economies of scale in relatively small medical or-
ganizations and individual sub-departments. For
example, a large hospital with a large set of spe-
cialities may not provide economies of scale, while
an individual sub-department may be able to pro-
vide such economies through the power of repli-
cation of well-utilized medical technologies. It is
also necessary to consider the different effects of
scale (increase in the volume of services) on the
quality of treatment for different specializations
and types of services. For example, an increase in
the volume of services significantly increases the
quality of open heart operations but practically
does not change the quality of cholecystectomy.

Behavior of commercial and non-commercial
hospitals in the medical market

The status of the hospital is determined by
the objective function, which in turn is related to
the status of the hospital. A commercial hospital
maximizes profits, while a non-profit hospital may
include other factors in its function, such as serv-
ing socially vulnerable citizens, providing services
that have public benefits, and conducting research
in commercially unprofitable areas.

The number of beds determines the capacity
of the hospital. The number of hospitalizations is
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determined in proportion to the number of beds.
The optimal number of beds for a commercial
hospital-monopolist is lower than for a commer-
cial hospital in a monopolistically competitive
market, which in turn is lower than the optimal
capacity of a non-profit hospital. The price set by
a non-profit hospital is lower than that of a com-
mercial hospital.

Theoretical models of hospital competition

The relationship between providers of medi-
cal services takes place within the framework of
the existing and changing market structure. The
market structure is determined by the degree of
differentiation of economies of scale services, the
presence of hospital service providers, and mar-
ket entry and exit barriers. The wider the market
boundaries, the more hospitals can compete. And
conversely, in the absence of hospitals within the
geographical reach, the hospital gains market
power.

Studies confirm the importance of the geo-
graphic accessibility factor of the hospital in the
market structure. According to one study, a 10%
reduction in the distance to a hospital increases
the demand for its services by 13-14% (Henderson,
2005) [9]. However, the market for certain special-
ized services may extend beyond local boundaries
as patients are willing to travel significant distanc-
es to receive a specific type of treatment.

According to neoclassical economic theory,
competition leads to efficient economic results.
The services of healthcare providers are very dif-
ferent from other services. Due to informational
asymmetry and uncertainty in the origin of de-
mand, competition opportunities and outcomes
in health care may differ from those in other areas
of the economy.

Hospitals can compete on two levels:

e Competition for individual users of ser-

vices;

e Competition on the collective buyer of ser-

vices - insurance companies.

Competition between hospitals can be carried
out according to prices and the quality of medical
supplies. The main condition for ensuring the pos-
itive effects of hospital competition is the avail-
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ability of information for all interested parties of
the system according to two parameters:

e Effective use of resources;

e Quality of provided services.

When the object of hospital competition is the
collective buyer of services, competition helps hos-
pitals allocate and use resources more efficiently.
In this case, the buyer of services, due to its size
(for example, a large insurance company), has a rel-
atively high (compared to individual buyers) power
and, as a result, has a stronger influence on costs
and non-price parameters of services.

The effectiveness of competition depends on
the organization of the insurance system - the
market structure of hospitals and insurance ser-
vices free contracting with selected hospitals.
Increasing the volume of hospitals (by merging
them), which leads to economies of scale and
provides relatively high indicators of the quality
of treatment, can strengthen the market position.
At the same time, the ability of the hospital to
impose its conditions on the insurance company
regarding the prices of hospital services is ex-
panded. When many hospitals operate in a local
market, their ability to impose their terms on a
powerful insurance company is substantially re-
duced.

Methods of reimbursement for hospital ser-
vices also influence the effectiveness of compe-
tition.

Hospital reimbursement can be based on two
approaches. Retrospective compensation is based
on the actual volume of services rendered, where
the role of the financier is minimal. However, the
buyer can control hospital cases. The second ap-
proach involves reimbursing medical services
using the prospective method based on the pre-
agreed volume of services provided.

Factors of effectiveness of competition in the
medical market

Based on the theoretical aspects of competi-
tion, it is possible to systematize the factors that
influence the results of hospital competition.

Institutional environment factors. The avail-
ability of information on the quality of treatment
(mortality, re-hospitalization rates) and effective
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use of resources are the most important factors
in making a rational decision by the buyer and
user of medical services. The scarcity of informa-
tion is reflected in the imperfection of contracts
and leads to high transaction costs, which reduc-
es competition. State regulation in such areas as
licensing, establishment of quality standards, and
provision of information on hospital activities
contributes to the increase of quality in the condi-
tions of competition.

Peculiarities of local markets. The existence of
empirically justified economies of scale limits the
possibilities of competition. When the large size
of the hospital, i.e. market concentration, allows
for lower costs of services, increasing the number
of hospitals is inefficient. In addition, the larger
the hospital, the greater the volume of services
provided, and the quality of many types of treat-
ment depends on the experience of doctors and
the number of procedures performed. In this case,
expanding the number of hospitals is not justified
from the point of view of quality improvement.
When there is a need to expand hospitals to meet
growing demand - a situation where demand ex-
ceeds supply - the opportunity to compete on
quality and price increases.

Attitudes of hospitals to purchasers of medi-
cal services. An interested, well-informed buyer of
medical services is a key factor influencing deci-
sions made by a hospital on the volume and qual-
ity of services. The higher the buyer power, the
stronger the buyer’s influence on service quality
and costs. Another way to influence the buyer’s
hospital is through reimbursement. Pre-negoti-
ated, prospective funding creates additional in-
centives to contain costs, hospitals compete on
price, while retrospective reimbursement meth-
ods do not create incentives to increase efficien-
cy. In addition to the collective buyer, the hospi-
tal's activity is influenced by the individual user
of medical services, who makes a rational choice
of the hospital based on price and quality. In the
case of compulsory insurance, the price elasticity
of demand is zero. At this time, the hospital may
increase the cost of its services. When the con-
sumer pays for some of the services themselves,
the price elasticity of demand increases, and the
hospital’s price competition becomes more effec-
tive because it attracts many patients.
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The hospital’s response to changes in external
conditions. Hospital behaviour is driven by inter-
nal motivations that depend on economic status.
When a hospital has large decision-making pow-
ers, competition encourages the search for ways
to increase operational efficiency. A for-profit hos-
pital will focus more on cost containment, while a
not-for-profit hospital will focus more on increas-
ing quality.

EMPIRICAL ASSESSMENT OF HOSPITAL
PERFORMANCE
Volume of medical services and quality of
treatment

It is known that special importance is attached
to the experience and skills of doctors in clinical
practice in medicine. For example, open-heart
surgeries are allowed only in hospitals that can
perform a set minimum of such surgeries. Large
hospitals can easily meet this minimum. Better
clinical outcomes can be achieved in more con-
centrated hospitals, where large hospitals dom-
inate (in less competitive markets) and volume
drives quality. Studies confirm that the cumulative
number of cardiac operations (its increase in a
given period) significantly impacts outcome indi-
cators (lethality and complications). Also, the im-
pact of volume on quality is confirmed by studies,
according to which, in hospitals where the num-
ber of operations is large, mortality is significantly
lower (Welke et al., 2008; [10] Lee et al., 2015 [11]).

Hospital competition and production costs

Some studies confirm that when hospitals are
financed by a retrospective method (actual costs),
competition leads to an increase in the volume of
services, costs and prices (Krabbe-Alkemade, et
al., 2017; [12] Fournier & Mitchell, 1992 [13]). Howev-
er, there are studies according to which competi-
tion reduces costs and prices (Connor et al., 1998;
[14] Dranove et al., 1993; [15] Proppe & Soderlund,
1998; [16] Dranove & Satterthwaite 2016 [17]). In
addition, competition increases the widespread
adoption and use of expensive technologies (Deng
& Pan, 2019) [18].
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The most common indicators of competition
among medical service providers are:

e The Herfindahl-Hirschman Index is calcu-
lated based on hospital volume (number of
beds, level of capital expenditures) within
a country or region. In the US, the Federal
Trade Commission has defined the follow-
ing criteria for the degree of market con-
centration: HHI < 1000 - unconcentrated
market, 1000 < HHI < 1800 — medium con-
centration, and HHI > 1800 - high concen-
tration. The highest index of 10,000 corre-
sponds to a monopoly;

e number of doctors per hospital in the
country/region;

e Share of hospitalizations by hospital in the
country/region.

Hospital competition is determined by the
market structure, which is determined by the
boundaries and characteristics of that market's
population. Therefore, the measurement of com-
petition makes sense only during the correct anal-
ysis and assessment of local market boundaries.

As a result of the introduction of statutory
methods of financing hospitals and the definition
of agreed volumes of hospital services, competi-
tion in the early 1990s in the USA was associated
with relatively low costs and prices. (Fulton, 2017)
[19].

Hospital competition, treatment costs and
quality

Studies confirm that in the conditions of com-
petition of hospitals in terms of quality, there is an
intensification of expensive services, which leads
to an increase in costs and prices (Strumann et al,,
2022) [20]. In the US, this kind of competition in
the medical market, which causes cost inflation, is
called a “medical arms race”. However, excessive
duplication and intensification of services can
reduce the effectiveness of patient care because
hospitals cannot afford to invest in research into
more effective treatment methods.

Studies evaluating the impact of hospital com-
petition on costs and quality of care have produced
mixed results. High competition in the US until the
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1990s was ineffective because it increased hospi-
tal costs while not significantly affecting treat-
ment outcomes (for example, the fatality rate of
myocardial infarction did not decrease).

In the 1990s, the competitive landscape in the
US changed substantially due to the emergence of
managed health insurance schemes. During this
period, prospective reimbursement methods of
financing hospitals were introduced, which means
financing medical services not according to actu-
al costs but according to predetermined prices.
At the same time, stricter requirements were es-
tablished for using expensive resources. After the
1990s, high competition led to cost reduction and
quality improvement. Consequently, competition
has become a useful mechanism for influencing
hospital performance.

In Great Britain, the reform of the National
Health Service, which began in 1991, was aimed at
stimulating competition among hospitals. Stud-
ies confirm that the price of hospital services was
lower in regions with high competition among
hospitals; However, the higher the volume of the
medical organization, the lower the price (Joynt
et al., 2011) [21]. According to other studies, com-
petition between hospitals reduced the quality of
patient treatment (Lyon, 1999) [22]. Thus, Ameri-
can researchers note the impact of competition

on quality, and according to British researchers,
competition strengthens the price signal. In Brit-
ain, healthcare purchasers (local governing bod-
ies) focused more on price reduction than quality
when negotiating with healthcare providers. When
analyzing the impact of competition on quality,
researchers took more into account the size and
status of the hospital.

CONCLUSION

Empirical studies confirm that the influence
of various factors on the quality of treatment de-
pends on the environment and system of incen-
tives in which hospitals operate. Relationships
between buyers and providers of medical ser-
vices, which are based only on price negotiations,
do not lead to the provision of adequate quality
medical services. Due to informational asymmetry
with respect to the real cost of hospital services
and quality of treatment, medical service buyers
cannot influence cost reductions and increase
the quality of treatment, which increases hospi-
tal power. Thus, when evaluating the impact of
hospital competition on costs and quality of care,
we must keep in mind that market mechanisms in
health care do not always increase public welfare.
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3sbABo00L 53MbMB0nY, Ldd35EIYyMABMUL
IBITBA056MoOd s M3EndommyMma BmAs

90308 39MYmogo
dgo0bol mdhmbo, 3bmagbmboa,
60863[)0[5 bsmqpo, 30330[)00[) 36038(4)l>0®3®0, bodo@mga@m

20LAHMIJBH0. dgem dbmamomdn 308ENB3MIMAL LodzeAYMaMyd0bL gadbbznmgdnb 3MmEgLo.
Lod33EAYMBMYON bgds JBMM N (367 ymzgmBmoyMs ndMEIOs dnmgdyma 333096H700bL
Momgbmods) s Yi3mm Mmnymoa (367, 3Mm gsmnm b3gghMmaob dmaLsbyMgosL beszsdMO9b 3si30-
96090, MMIMgOLLE 8930 JBMM MO35MBgIMM3560 L3BYENENBM BMALsbyMYOdAL boagnMmgdgdn).
3mb3nhomym bgghmmdn, nbg39 MMEMME 93MbMT030nL bb3s CoMagddn, 3608369mMM3e60s AoLAI)0-
00b 93Mbmany, MMAnb dnby3z00), LadgnENbm dMALabyMydNL AMEYMMONL gadMs dgbodmydg-
0o badyemm bafMzgdnb d9030MYdNM s baMmnbbab BMENo), 3ogMed LadgnEznbm dmMaLbobyMydal
dmEymMmMOnby s bamzgonb o3 yMmngmmze3dnmob aagbs MmYmMns, M33eb LodzoAYyMamMydn
0MLYONMOE BobLL3¥3E0ND gMMTd0690N0LZSD L3gENdMNBIENNL MBNL, 353056 d9050396-
mO0nb o bb3s 30Medghmgonb Bnbg300), MMIMIO0E3 3o3mgbab sbgblb bamzgdob ImEymmMosdy.
6odMmAdn gabbomymons F3bwaE30L bgddhMmmMTn dsbAH30nL 93MbMBn3nL Me30LYOdMYd900, bodgn-
306m dmaLObyMydNL IMEIMMONL EIM3NEIOYMIdS boMEgdDdY o boMmnbbd].

3393900 s©3bHMx096, MM bLb3OLLLZO BogHMMYONL gogmgbs badgnEnbm dmabobymMgdalb
boMzgoLy o bomMobbBY OIM30YOY™MNS N8 goMyamMbs s bHNdymgdab Lobhgdedy, MMAMddn3
x396330mB60M7096 Lov3dEAYMABMYON. 353090Hg0LY s LodgnEnbm dMaLabyMydab ndbMEydmY-
oL dmMmab sMbYOYMN YMMNgMOIMOYON, MMAMYdNE FbmME BLBY FMMB35MV39090L 913db 0,
oM 3obodnmmodgoL LodgnEnbm dMALLbYMYdNL Lamsbom bamabbob HBMHDb3gMYMRSL. bosgs-
dymamb dmaLobyMydnlb MgamyMm MnMxoxMxosLMOb s 339MBambNb boMobbmsb dndsmMmygdom
06g3mMmTo30gm0 sbodghmoob godm, bedgnEnbm dmabobymMgodnlb dynw3gmMado gozmgbasb 39M ob-
09696 bomzqgonb 89830MY0809 o 837MbsMdNL baMmobbL 88omMMYdedY, M3 BMENL LoszsAym-
ML doMayRMYdsL. 38330M®, MMEOILLE 30R33LYOM Lv3dAYMABMYOL 3MB3YMIBENOL gogmgbab
bofmzqdbs o 339Mbsemonb boMmnbbdy, dbgzgmmdadn 3bs 33dMbaL, MMA $obw@o339dn Lods-
MM 39906000900 ymzgmm3znb oM 383096 LadMZ3EMIYO0L 39NN MIMOLL.

LA3336dM LOOY3ION: 3SLADIGNL I3MBMANY, LYAILNBNEM dMALILIMIBGOL bdMALDN,
LYBIIPNBNEM 3MALSLIMISGNL bdMSISN, LYSZILFIMBM, LAFIPNBNEM d3BIMO

ddLY3dX0

m06009MM3g  LOO3dEAYMBMYODY, domo
93Mbmangymon gobznmamgdnb mbob dnybgyo-
390, 303mM765b 0babL nbgmo GoghmMmydn, Mm-
3MM900300: ©YIMZgMIzNYMN 33N Y0900, OO-
0300090000 LAHMIYIDHYMOL FoMMPMYdy, dbognn
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LOdgENENBM  Hgdbmmmangdab Zsobznmomydy,
Loabgabogm. LosgzeEIYMBRML BY6JE0MbaMy-
00b 09093900 ©3AM30YOYMNs  F36o(330L
boLbHT0Lb Lb3oEobbzs MEMMBY: LadgENENbm
dmabobyMmgdob B0dbmEgomgdn, dmaAbdsmyo-
myo0n, 3mbzyMabmadn, LodgnEnbm dmMaAbsby-
M900L d06m@yoab Lobhgdob bbgs bydngdHado.
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doLbAHodab g3mbmadnob cmgmmos gsdmayy-
690 BoMAMydnL LOLAHYFgOdn T9EYaNLY O
983994 H0sbmonb sbobLbgmo@. FsbIHodL g3m-
bmdno v9h30390L, MMD gMmmggmob moMmydy-
myds 33nMEYds godmadydsazgonb damEymodnb
dMEsLM6 gMmo (Gaynor et al. 2005). smbnd-
By 3o3d0M0 moMxoxmMgdaLy s IMEBYMMMOSL
dmmMob Me8gbndg 8994060300 50bLHYOY, Fom
dmmab, ImEymmonb ©93mgdadggonm gogdbomy-
0y bofMmznddy, MabyMmLbydob L3gENOMNBIEN-
oby o IMIBMEYdMonL Todomm 00DIMDY
oMbgogmn 3mdogngdnm. dgmMmyg dbMmog, dob-
dhoonb 93mbmadny, MmgmmE Babo, ozezdnmyg-
09m0s B3g6M39bmMab, MMAMob EMMbsE bogmb-
annb/3mabobymgdnb gmmgymob momMmgdymgds
930MEY0s, MMEaLLE NBDMEYOs BoMIMYdnL dm-
3ummos (Bernet & Singh, 2015) [1]. @obsbsm-
5000L  3M33amgdgbhoMmyammos (yMongMmmdg-
8530b90mMmMos) 6036530, MM dsb Bg8waa, M3
M9LYMLYON godmygbgdy ngdbgds gMmmo bogdmb-
annb/9mabobymgdab Bamdmgonbmznb, obnbo
bgamdobob3man bEyds, dshgdnmo boMmyg-
00b goMmgdyg, Lbzs Logmbeob BoMAMgosdn Fo-
dmbLOYg690 M. dobAhHod0L 9Rgdhn o0 dbMog
39mnbbdmob, Mmad yxmm dmaggonsbns Lb3goe-
©obbgs Lagmbanab/dMAbsbymgdalb BaMImgdy
9o dbbgzom gMmogymdo, 300Mg Medw)bndy
L39303MNBYOY LobBsMAMM gMmmgymdn.

3mb3onhomym baghmman, abg3zg MmamME
93mbmadngnlb Lb3zs oMaggodn, 860d369mMm30-
600 8oLAHOONL 93MbMBnY, MMAnL dnby3nm,
LodgENENBM dMALLbyMgdNL AMEYEMANL Bo-
DM 99badmydgmns bodygomm boMmggdnb 8-
03nMydnm s bomMnbbob dMEom. Fsbop3nb
baygmmda AshoMmgogmo dMszamo  33m9a30L
09930 dboMmL ggMmL dobADHod0L 93mbmaAn-
0b 9bmdgbnb oMLyOMOSL (Giancotti s Lb3.,
2017) [2], 9s3Mod FoboE30L LygghmMmAn Bsb-
dhoodob 93mbmannb 3mbzgxrEngdalb 3Mojhn-
3000 godmyqbgos y@mm Moo begods. bogdy
03530 gmadamymoL, Mmd LsdgnEnbm dma-
LobyMYdNL AMEYMONLY o baMmggdab yMmo-
9Mm30300M0b ©aag6s MMMy, Moaeb Lo-
03000Ymazmgdn sMLYdNMOE gobbb3o3zwgdnsb
9M03856900000306  L3gENdWMNBIENOL  EMBND,
393096h o 8900396mMmo0L o bb3s 3oMyd]-
HM900Lb dnobgznm, MMAMYdnE gogmabab ob-
09696 boMmzgdab IMEymMmOosdy. 6odMmadn go-
Bbogmymons 306o330Lb LgghmMmBn TobADHS0NL
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93Mbmadngnb  ™s30LydYMYd9d0, bLLdgENENEM
dmaLobymMgdoLb IMEyEMoOnlb EOIM3NEIOYMY-
00b boMmoyymyg gobgym boMmggdbe s baMmabbdy.

LJIV3OPLIYIMBML IBITONI6MOS

bov30EAYMBML d9w©93900L H9x39dHNSBMONL
399330900 gobnbodM3zMgds MoMEgbmMdMN3n o
bofMmobbmdmngn 3oMadghMgdno. Zodmymxygb
bofMobbob Lsd sb3ggHL: 1. MaLYMLYdNL boamMabbo
- 0639bh0E0YM0 s vEETNabyMma MabyMbydo,
900 dmMmab, bodgnEndbm 3gMbmMbsmab 3MaA39g-
h9630900b EMbY. 2. bgM30bgd0b gobg30b 3Mm-
39Lob bomobbo - gedmynbgdymo LodgENENbM
Hh9dbmamgngdn, LLFgEOENEM LEHIbEIMMHYO-
006 dgLo0sdnbmMOY, 339MBomMO0L 0bhgbLo-
3Mmog, 303096(h900L dmMALsbyMydalb Emby. 3.
3mnb03ymo d90930L @MBg - 353096¢H0L d3yM-
BommOnb godmbazsmon (5068Mngammonb goyd-
5m0gLYO0L baMabbn).

LOdgENENBM 03BIMDY Lod3dEAYMBMYONL
®}Y69430mb0oMydaLb dgbbogmabab gobobomgods
9%399H0506mMoO0L 2 dmagzsMmao sb3ggdo:

1. 099603300 (Mmm3emyM0) 9BgJHosbm-
00 - MyLYMLYOLY o BoMIMYO M 3MM-
©99dHL MM0L JgRIMEY0S, B3NN,
39MLMbsMNb MaMm@ybmonL FgBRIMEYOS
3o6g9ann bgM30LOL AMEYEMOLDdY (bos-
3000ymxumdn 93yMbsmmonb dgdmbgg-
3900L MamE9gbmos o LEHMYIHIMY).
H3360390  9x39dH0sbMosdy  3e3zmgbsb
obgbL LovzsEAYMBML TMEFYMMMOY, o-
dmygbgdymo LOAgE0ENbM  Hggbmanm-
30900, 03M9mM39, MMb0BsENNL s M-
Mgy 8do30L dmbHngaEny;

2. om3s309M0 9BgJH0obmds - MgbyMmbyg-
00b  3obobomgdnlb bLbzoobbzs dnde-
Moymgogob  dmMmab  MeboxgoMm@mody,
MmImyo0Qy 3o06LdM3MO3L bofgg-
onob  LAHMIYIDHYMAL  MENMBIEMYMMASL
smhgMmbohogmo  boMmzgoab  gomze-
mobbnbgdnm.  dgbodmgdgmons  (H9g-
603900 o 3M303079M0 9xB9IHNSOMONL
Lbbzoobbzs H9bybENgdN. BogsmMNMC,
LO3dEAYMABML Lagdnsbmdab HydbogyMo
993399H006moOnL DML 03 d90mbzq3900L
939Mbogmmonbslb, MmAmydoy of dmo-
mbm3z96 3mLb3nhomndsEnsL (gogMmymyg-
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010630% 30MIS39

09ma 36939mbos, MmImab 33yMbsmm-
08 89bsdmgdgmns ¥AdOMIHMMOYANS)
dgndmds mob LEY3IL dEMIsEnyMo
9%399Hnsbmonb 89830M9ds - MagbyMmLY-
00b bogMmdbmodn 3mbEgbdHMaEns 3mb3on-
Homymo dmabobymgdnb bazgmman.
LodgNENbm AMALLbYMgdaL MMZsbNBIENY
0MLYdNMOE 3obLb3sgads J39yb6900L Tnby-
300, 093Es dgbadmgdgmons gadmoymb bLoogo-
©@dymaxmyonb gmmanmgdab dmszsMmo Hnbwgb-
30900:

e 0o333AYMxM9xo0nL NN Babogmab gom-
o986 dbbzom 3mM33™Mx4LydOE, LawsE
04969096 Moy ©o d3znMoMmnMmydym
LadgENENbmM Hgdbmemagngob;

e DLHENMbsMY AMALabyMgdab dman bo-
bob goohabs sddymaBMmMoym mbgdy;

e 339MboemmoOnb 0bhgbbogmMdalb FodM@o
@, Mmammz 09930, 3030906H900L Lo-
3ombomadn oymzbgodnb d9d3nMady;

e LOBMMmy MbEdy dmmbmzbob d9330-
M90s o bLod3dEAYyMxmMyddn MMYMmON
©3039090900L 339MBoMMO0dy MobyM-
Lgo0bL dBsMEN 3MBbEYBbHMIENY;

e 3mb3nhomndsEnob mnomyym dgdmbgy-
30%9 MybyMLbgoaLb Zogamgdalb LEMoRN
DM Eo.

dngybgo3o@ Lobmmms gmbeab dgdEnMmg-

0oL bLogmom H9bgbEnabs, Fobznmamydym
939469000 5060033300 A6 boMmzgddo 3mb-
3nhomymo bggbhmmMab bomzgoab Bogno dmem
20 Bgmo bogdome bLEHdNMYMNS s d90w3960L
20-35%-L. d9aMy00bamM30L, LogoMmmzgmmadn
030 60%-b 0goMdxOL, M3 oMab 3Mb3ndhomo-
20300L domamo @MBb0bL s 3330906¢0L bobgMm-
dmogo Mmoo 833Mbaemmonb d9®9ga0.

bbgo Ymgo® H96wg6ENsL BoMIMoanbL

3mb3ondhomymo 33nMbommodnlb bobgMmdmoagm-
00b d9930M905.10000 AMbabydg 3MLb3nhamn-
BoEn0ob doh396909mn gabbbgezgds 939y69-
00b dobg3znm. dmg §399y6903d0 0gn I3nMEYdS
(1990-2005 Bmgoddn 38650880 Bg830Ms 32%-
00, 839330880 - 10%-0m), dMm3 939469080 30 0d-
Mgds (0Mnhobgmdn 08339 39M0m©AIn 41%-00
30003M o, gL3sb6gmMdn - 14%-0m, BmM35300d0 —
20%-0m) (OECD, 2007) [3].

LodgoENbm 39MLbMBaMOL MomEybmobdy
9M0) LobmMmsb dndammgdnm 93Mm3ab §39Y-
69030 gondsMmEs 1990-2005 Bmyodn (Y3gmady
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90b60dsmyMmo aym gomadsbnodo - 6%, dagbods-
anyfo dMohsbgmdon - 2.6 9M (OECD, 2007) [4].
ombndbymn  (H9babEngdn  gobdnMmmodg-
ogmos  3mb3ndomym bydhmmMdo  Hagdbosgy-
Mo 3Mmamgbob gobboggmmgdymo bobosmoo:
obomn bodgoEnbm Hggdbmemmangdn 0d3zno-
00 gobsdnmmodgdgh dMmdnmon Mgbymbydab
93MbmMaAnsL. bdnMo nbobo Amombmzgb sbamo
3ohggmmonb 99nEnbab 3ydogms dmMdNE30DL,
M3 DML 3Mb3nhamndsEN0b MnoMmgym d90-
mb393009 MgbyMLYONL ozgMgodsb. dMa®obgm-
do 3mb3nhomndsEnnb 1 Mg asbamgdnm 500
@mmsmb dgoa9bL, bmemm 883-d0 DMZ Losgze-
©@3ymxumdo ngn 2000 @MmsML sgaMd7ODL.

LoO3oAYMaMbL 53mbMaAngnMo bdHodhybo

93mbmangyma bhohzyLbob dnbgznm, bosgs-
©@Adymxumgdn nymaxs Lod $3nxRs©: Loabyjmadbo-
xm, 3gMdm sMo3mMIgMEnmo s 3gMdm 3mag-
MEogmo. 36003300 LsdNYzahm LoLHgdL
939469080 (@0 dMma¢sbgmn, b3sbnbsznab
93946900, 06O@Mab0y, ndhomny, gb3obgmon, 3m-
Mbhyagsmns) babgmdBogm bos3zsEAymamgdnb
Boomo 9903960 LogMmorm Labmmms BMbENL
70-95%-L. LOZIMEYOYMM LIJENENOM -
dm3930L LoLHJB0L 939y69080 gb Bognno T9-
©aMgdnm 3aEnMmys, Mmydzs 98063 dgho Bogmo
339309, 33330y, LaxMebgzggmdn bobmmms
65% Lobgmdbogym LVO3IEAYMBRMYOTNS Fo-
bmogbgdyma, gomdsboodn - 55%, d0gmgnsdn
- 60%. 939969000, Lol PRMM Fgho 39M-
dm LY3gENENEM EIBM39308 gobznmaMmgodyma,
0030MNMy, 80d, 89aMyd0m OENS 3gMmdm
Lod33EAYMEBMYdNL Bomo (3MIgMEOYMO
dM33magMmEnymn) - bLabmmms gmboab 70-
80%-009 (Cutler, 2002) [5].

LoO30EAYMBML Mnmmgym babgb 8g3b IMa-
300 MM360dE0YM-bodaMmommydmnzn x@m-
Mdo. 00gomMnmo@, LobygmadBoxym LosgzaEIYym-
xmgob dgodmads BoMmMo3b96 Lobgmadbogm
doMmm3n0b MMaabmgdn o6 dgndmyds nymbL dg-
©3MY000 EadMY30090gm0. 1990-006 Bangdob
ommmb AbMmaom 056305 d50M33Md33%s bb3o
Hho3mmmans, MmMAmab dobyanom bodgEnENbm
MmmMm3eb0dsENgd0 aymazs LadOYFIH™M, 93¢HMbM-
909M o 3mm3mMmshonym bobggdow (Preker &
Harding, 2003) [6].
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030mbmadnym mMmagobndognadn 996959Mg0L
09300 3oobyzghnmadgdnb domydab LMYMO
JIRMYo3dmbomgds. ©axznbsbbyds bmmEng-
™MEg0s MmmOosmMyMmo 00959Mh00. LOIJENENOM
MmMagabndsEngolb ogzm gmbgdab gobzoMmaznb
LAY YJBWYd. 33hMbMIngMo MMmZsbadsEny,
30003MLoE, G@MMInMEIds  HMIOENYMO
LONYsaO™M MMmZabNdsENNL bLb3zs MMZbNB.-
30gm-badsMEMmdMng BMMIS® FoMEoJabol
3900 - HMsbhgdn (oo dOMmadHsbgmn, nhomny),
3Ma3mMIgMEnymn mMmgsbnds3ngon (9b3s6gmn),
LOBDMBMYOMN30n LobgmMAbogm MMZsb0BYEN-
900 (mo®39).

gmm3mmodogmo  mmagsbndsEngdo  godm-
©056 sdMy3ngogma byodngdHob - 3mm3m-
Mo3nob gmmdnm, MmImgons dmJdgadgb
0960M3gmdNL  Bdmaswn Bgbydob Tobyano.
Lobgmdbogm MAgde 3mM3ImMMmoEznnb gmbgdab
09Ld3MMYE o BoMmMd3L 3oL LOJdNbMOSL
00o0Mmm3zgmmodnm mmasbmdn dobo BsMIMDo-
©396mg00b boboo. MMEsb0dsENs 0MydL bLo-
3903M 33MEY0YMY0g0dg LMY g3mMbmadngyM
30LybnbAZxOMMMOLL. MLYdNMBE, 0gn bobg-
mdbogm bLsBIMAML dmEgmny. 33¢hMbmanyM
MM3obndoEnoLmeb dgamydom, oF d90mbo-
3m900b godmygbgonb yxmm dgho 383madg000
o 39MOY0YmMY090%9 y@Mm dgdhn 3sb7bob-
0390mmovy. Lobygmdboggm godmeEob 3mmM3IM-
Mo3n0b IRMMOgmab MmE3An o FEOMMOL
LodgoENbm  MmMEaEbnBOENOL  LOJTN3bMODY
bMahggngma  3mbhmmeab d9bomAnbgdab,
0993s LOdgENENbm MMESBNBIENSL JH™M390L
0000nboMyg LLBgYMBgM Booby3zahnmydgdanl
000900b 003007 BMYOL.  IMM3MMIE30900L
yzgmadg 36monm dsgomomgob 6aMIMo©ag-
696 9393000, obNNL, sbama ByMsbNNbL, 0b-
Mogmnb Lobgmadbogm 3mmM3IMMEngdn 3mb3n-
Homym bgdhmmMao.

093M0 939Y06s 1990-006 Bgddn d99Es©
LobgMAbogzm  boogzoEAymamygdnbmzab dng-
60g9006s dghHo o3¢0MbmMIns bbgs MMBnbL bo-
bgmdboggm mM3ebndeEngdo  oMogddbob
3000. Yy39madg 36monm ggmmadsb BoMIMoag-
6L LobgmABogMm MMEeb0BOENYONL goM©addbo
HEMOLHYOIE. BOZIMNMIE, ©NE O0MNtsbymdn
1990-0060 6@gd0b obsbynbdn 3MogdHn3nMa©
yzgmo Labgmadbogm bLov3sEAYMBM FoMEO-
0gadbo 3oboE30L Bogombomyma LsdLabyMab
HM3LHYOsE. HMLAHYOTS Lagmbhmagdhm gMmmon-
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90 0M0900 d3dYysmab LsdgnEznbm IMILLbY-
M900bL 8Yy0E39mMg00sb, 3gMdme, bobymaboxgm
9oMmmM30b MMZobmgdmab s dbbznm dmMas Lo-
9900m 3MygHn3g0006.

03hmbmandeEnb Lb3s GMMISL BomMAmo-
©396L LOdNY39HM LOTgNENbMm MMEBNBSEN-
900L 3oMEagadbs §36@E30L LAdMZSMYOMN3
MM3obndeEngds@. sbgmo goMmEoddbs gobbm-
MEogmeEs mohzsdn. mo®3zsdo 3gm Toomgb
LadMBOEMYdMN3n MMZsbndS3N700L dgbobnd
300mb0 (1996 6), MMBYMIdE ©I33Nbs sbgmn
MmMagabndoEngdnb doMomswn 60dbgdn: d9dm-
Lagamn gmmAnMEyds 3903390090msb byendg-
3Mymgonb Loxyxdzgmdyg; Imggde oM BoMmIm-
003960L Lsgdnobmodab d0BsbL, 0gn oM d0093L
©39x37dbg09mDL, 9Modgm d0g3sMmM9ds LodgEn-
306m LYJ8056MONL obznMMgddy. 1997 Byl
000907 0960 30b6mbBo LodNYEIH™M MMZabnd-
309000L bLodMEsEmMydMnzaE MamMaabndoiEnab
3obmbo.

093M 939Yy0b60d0 BoMAM@aabnmns bovze-
dymxmydnb dgboggmnmgmonbs o mMaabadszn-
Jm-93MbmanggMn @mMmInonlb dMszsma3gmm-
36900. bLBIgENENBM dBMAL MB30LYdYMYd7dNL
3om30mnbB0bgdom, d93M0 J39yobs 3oL 39M-
dm o bLobygmdbogm Lov3EIYMBRMYdOL M3-
H0domymo 0sbsxzsMmomdnlb Moymo sMmAgze-
Bab 6060dg. ghomo dbMmog, 3gMmdm 3mdgMmEnym
Lo030EAYMABMYOL dgdnsm LsdSBMM 33M0N-
™y090%9 M39Mahnma© MYegnMads, Maasb
domn 890%sb0o dmaggonlb domgds. MmEoLLE
dggabomos syEnmgdgmn bHdymgdn, MMI-
™mg00@ 3o3mabob obwybgb 3gMdm 3mdgMm@Eon-
200 LOOZIEAYMPML  3oEBY39(HNIMYI0I0DY
LgM30L500L FMEYMMOSLMSD s baMobbMLb
008smmgoom, 00806 dgbodemadgmons byMmgon-
L9go0L 0bMEHd0L BYbJENNL FowoEgds 3gMdm
3Madgmzoym boghmmdy. dgmmyg dbMng, nbRmM-
M3o3ob obNdghmonb oMLYOMOS 3MIgMEBOYM
Loo30EAYMABMYOL  dgbodmagdmMmmOosh sdmy-
3L godommb LyM3znbaL AMEYMMOs o6 @sbo,
03Mgm3g 0990030MM6 bomobbo. ©odsMIgdm-
bogmnabo 939Yy69060 g3n0Mahgbmodsb 86099096
39Mdm sMyo3magmEngm bLos3sEAYMEBMYOL, 0y-
6o H976039M3® bo3mMyds® 9BIIJHNIBL.

06003690mmM35600 030L gom3zom0bB0bydy,
Mmd LOO3EIYMBML MMEBNBIENAL 83 0
03 gmmIob gobznmoMmgds Zob3dnMmmogdymns
bbgoobb3s J39yobodn 3MIgmzogmn bLosgzoe-
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@Iymxuamb Mmmdg obhmmoygmo Asdmysmo-
090ym0 BomMAmMmanbgdnm. sby TogoMNML,
003-90 5360330L bxgMMIn M30639 LadL-
MM JM0gMmomogon Aasdmysmnody, sdndma
o0 ©mdnbnMmydbgb 3MAgMmEogmn  bov3s-
dymamgon. g3mmadsdo dmagamo Mmoo abhm-
Moo Lobygmadbogm MmMmgabndoEngdL 939m-
36m@om. abmmme 1980-1990-0360 BEgdnELb
093M3s 93MM3YMaAs J39Yobod dndomms d3¢HM-
bmdoym mMmagabndsEnym gmmagob.

LoogzoIYMamb bomzgdo

dm3ma300006 3g9Momedn Los33EIYMRBML
boMzg00 - babmanms MomEgbmods (bos3zsadym-
amb LNAdmozmyg), dshgMaosmymn BoMsggyon,
dmbymodommods — doMomoo® 330dngn boMm-
$9000. 3530906(H900L MomMEabmonb dgdEnMmyxdy
306030MMO70L Lodyomm boMmzgdab d9dEnMY-
00L. gMdgm3zeNsb 3gMmomdn yzgms boMmggodn
33mMono. LO¥30EIYMBRML dETNbobHMOENSA
dgndmgds sngnMmazmb 99ndgo0b on Mom-
©9bmdy, IMebnbmb odshgonm Labmmgddn
o6  dznMmomnmgdym  ImBymonmmOos-abo-
©39M90dn 0639LbHNMYds. 3530906(H00L boge-
©ob 3MmabmdnMmgonL EMML boszsIYMBML
dggdamns  Ladyomm  boMmxgoob dnb0d0DYOL.
MmEgbsE IMbammbgmns 150 353096 H0L ym-
39mo@omo domydy, bogomms Loadyesmm dm-
Bymonb boszoEAymxym, 300 3530960y bogn-
MM 0O LBYZOEIYMBML 8d96900. 83339M,
dmmbmzbob ymzgm dmbommobgm ©mbydy
03060LbHMOE0SL dgydans gobLodM3MML boo-
3003ymamb dmEyammos (bnddmoszmg), sgMmgm-
39 LOdgEOENbM 39MbMBIMOL MamM@ybmody, dn-
6080d507mM0 Lodyamm bofMgqdon.

LO30EAYMBRML IMEYMMONL EIM3ZNEYOY-
g0 boMmggody mgmmoymo@ gobobomyds U
xmmdnb 9MYEom. bLos3dEAYMEBML dMEYEIM-
00b BMEOLLL Lodygomm bomggdo dgnMEYdY
3o6LdM3Mym dnb0d7ydsdy, MMAMnbL 390093
nbg3 0dMEYdL. LOdgEnEnbm bymMmznbgdob dm-
Bammodnb BMENbsL dgbadmgdgmns 9g0dgd0b
ammaob L39ENIWNBIENNL DMES @O Tomo-
o®gdbmemagnym dmBymonmmonddg bymdn-
LOB3EMAMONDL BMEY. LosgzsAYymMamyoL, sbg39,
dqbodmydmMmody 996900m d9330MY07 ™ RdbLYE
dg0bynmb oo dMEyEMonc Imbymdnem-
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0900. 893Msd bLVOZ3EAYMABML  dMEYEMONL
DOOILMOD 9MMdE 0VDMEIOs MMB3bNBENOL
3MMMONbo3000g o 3dsMmM3gmmonm 3Mbh-
MHmmdg boMggdo.

903bgo300 0d0by, MMT doLIHO00 DMZOI®
dbmEoMEYos JRMM Tomam 3MMOYIJH0YmmMOs-
LB, goM3399m FsLIHBOL D300 dMg3MbM-
d0Mno. MomoE dmagb®dn, badyemm boMmzndn
06yg0L DML BMBsLMb gMMoE, MIEeb .-
dothgonmon boMmzgdn BoMIMJIbAL dobIHOdNL
0Mo93mMbmanymMmooL. 88330Mo, dgboadmmoy,
93mbmangyMom gmbogzmymn aymbL bLoo3o@-
dyma3mb DM30LY o IMEYMMONL goBIMMMYdS
0MbYOYMO BodmEENmMyonb, nbxmMabhmMydhy-
Moby o dOFYM30MMONL P390 odmboygbgo-
™My. MYIE, MamseE dmdgbddn, bosgzeIYmMam
dmMm90s 9839JH006MO0L Mm3thndammym mbayb
@ 06yqgob dobIHadnb oMag3mbmadnymmodnb
390m3mabob. sby39, 93nMg LoszsIYMBMY-
003 d90dmgds nymb 3MdgRgdhHnsbo, Mawagob
x04boMydxMN bgMILHMYIHYMYMO O -
9060bdHMoEnymMn bomzqgdn babomEgds domon-
06 93nMg MomMEgbmonb d9dmb3zg390%7, M0MLE
0dMEY0s Lod3dEAYyMxMAn 30dD0HOL Lodysmm
m0Mydxmgds. 93 dbMmag, AsdhoMmgdyma 33m9-
3900 0hA3969096, MMT FoLIH00L YJaMym®yncn
939900, 3M393mMbmanymmods dmbammmbymons
@aobmgonm 200 Labmmdy Bogmgdn o 600
LaBMMBY Dgdmm (Roh s Lb3. 2010) [7].

93mbmadnnlb dsbIHodaLb oMbyOMos 3Mb3Y-
M96300b  0b®HgbLbogmdalb  gobaLOBM3MgmMN
gfhm-ghmno godhmmns. Mmogbog 93MbmaTny
MgomyMo  oMLYdMOL, 3Mb3xMabnalb  bo-
DM3M900 0DMYEY0. s80hm3 83603369 mM30600
©o350306Mmm o3 93mbmaAnnb LadM3Mgdn Fo-
bo330L bLgghmMaLOM3NL. 88 MML bLagoMmmy
39303M0), M339bo oMnb bLodgonbm bY-
M300900L 8086MEYOMxOAL d3dMAL LHMYIHY-
Mo 09bgdMmnzn AmMbm3mmas, LooE dbmeme
abbzn LYV3EAYMRBRMYOL dgxdmnso dnsmbo-
mb LYM30L9d0L 9RJIH000 FMEYMMMOLL, o6 do-
vMob LHMYIOYMS YIBMM TMZ3MBIMMI600,
ool d9bodmydgmMny OEN MaMEybmdnm
3o(hoMmo LYOZOEAYMABMYONL 3MLYOMDY.

033bmob, 3608369MM33600 gozngmom, Mma
dmEymonbs @o boMmxgonb gb MmebogsMmom-
0o 0MygMmMA60d369mm3z0b0s, 0bY39 MmamMma
93mbmanob doLAHONL 3MLYOMOODY 3bL3300.

MmamME 33093900 3abHMIOL, 506133900
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0MbgoMOL FobIHoonb 93mbmaAny, dogMad 0gn
0608369mm3600 ©odomos (11-14%), 300M9
93MmbmBnznb bbgs sMagddn (60-95%) (Eastaugh,
2004) [8].

Loo3oEAYMEMadn oM oMNob gMmma3zoMmm-
30660 65939MbsMgd0 353096(H900L d90500396-
mmoonb, gobgymo LyM3z0LYdAL  boMoymab,
99009000L L63MYOVDY gobggmo boMmggdob Lo-
993609Mm 33m93900L dMEymmdnb (dmagn Lo-
03000Yymam gmommymsm sbMymadgb Mm-
3mmE LobBOgMM, 8LY39 3393000 396MHMNL

3y6930900L) dnbg3000.
9MM3s69gb  d9g30ommm  mMmo  LdZoE-

dymam: LosgzaEIymxym B-do Lobmmms Mom-
©9bmds yg@3mm Tghns, 300M9 Los3oEIYMBM
A-80, 053Mad, v35LMB, 353096(H70L Lov3E-
dyma3m B-3n 90430 ©o0300900L gx3Mm Mmmo
bAMYIDHYM. dgndmygds 3033MdYEOMO, MMT o0
LoogoEAymamdn bLadyomm boMmzgodn JBMM do-
momo 096900, dgLodsdnbO®E, 0gn B3OS
98399H05b60s. 8ogMod o0 dgdmbzgzsdn sbgomn
©ob3360 oM d99Loddg0s g9ddomndndol. bLo-
03000YymMmamb dmEyEmonb boMmzqddg gozmy-
B6ob 99LoRLYOMOE godMnygbads IMdZ3M0N
30MadgMHMn: Lov3zeEAYMABML IMEYMMMOY, ©o-
0390909000b bMYIHIM, B3xMBamMoAL 3Mm-
39LobL bomobbo, s3009060L LNAdndy, ggodmy
060D MoyMydg0L dmMmab gobbbzezgdgodn, 9gnd-
o HM9g60639060L boMzgdn. 90 FndsMOYMYdNm
q9830M0ymn 33tmM93900 ©830300MJOYMNS Fo-
M3309 3900390006 MmgmME dmbs39dg-
00b, 0b93g 9333 IM0 nbnzoHMMgdab o
99603900 dbMnasb. dgndmgds nmg3ob, MmA
030-00 dMya30(M0 330M930 dLbHYMYOL 93mMbm-
d00b 35bdho00bL 3MLYOMOSL, MPYTES 3MEMY 0LY
0600369mM30600, 03 LOVZIEIYMBMYONLIM-
300, MMImob dImEymmoss 200-300 Loabmano.
93mbmadnnb yd8b0d3zb69mm Ladyemm 3MMEgbhn
033MM oL 8n08B6mEgdgmMms d3dMBY 3Mb3Y-
M96300L 5MLYOMOLD.

gmoon d9bgznm, boogzodymam A-do, Mm-
dgmo@3 obybb dgnmg Mom@gbmonb Lsdgon-
306m LymM30Lgd0L 0BMEYOSL, Ladyemm boMm-
5900 3@Mmm bo3mgony, 300MY LoszsEIYMBM
B-00, 99000080bo® LOV30EIYMBM A mnmgmb
IRMM 9x89JH00600. 3ogMd M7 3o30m35mnbBN-
B0 dMoz30Mm @odhmmbL, MMIMYdNE o3MI-
Bob obEybL LoO3dEAYMBML FMIJM33@NSH
bofMzg009, 969 07 893005MJ00 TMIMIY35N30
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o 3Mdgm3zonob boMmggob, dgndmgods 360o-
bmm, MM3 LoszEIYMABRM B yi3Mm 9x397H0s00y,
Moasb bLYM30LYOL oBoMIMgoL dnbndogymon
3Mdgmaonabn bodyomm boMmggdno.
00330M3®, 303N Ladyemm boMxgdn 0o-
3000300 oM BoMAMOEE]ObL Lov3dIYMBML
Inmm  domoma  9i39dhH0obmonlb 0bwogohm-
ML. LOO3EIYMABRML 9RYIJHNObMOIDY Fomg-
Bob obgbb bb3zs BogdhmMgdnE. sdnhma vy@En-
™mgogmns 93Mbmanab dsbdHadab sMbydMdL
9930Moymo d9xaobyds dEaNMMOMNZ 03dDMDY
0mdogo o0nomgym  boosgzodymamdn  d90-
mb3z9300L bHMYIHIMOL M330Lx07xMY0x0NL gom-
30mnbBnbgdnm. smb0dbymn gbgds dobAdho-
00b 93mbmanolb sMmadsmbm bomzgdobom3znL,
0Madg byM30LYdNL bomobbobsmzgnb. 360d367-
™M33600 3o30033mnbBnbmm, MM bodgnEn-
bm dmabobymgdob bomnbbo bdoMmo gobabe-
DM3M90s LO¥ZIAYMBMIYONL L3gENdMNBENOL
©@mMbab v30mMyxd00). M3 IRMM dgthns bodgwon-
30b6m bLgM30LYdNL Lobggdob dMEyMMOY, dom
99®0o 939MbommoOnb d9093900. Y30 Y09-
™m0y, obg39, 3930Mm30mabBNbMmm dobAd®Hodnb
93Mbmadnnb dgbodmgdmmods dgoMmgdnm dEn-
M9 LFgEOENEM MMEEBNBENY0T0 O Fom3g-
7 94393006ymxznmndgddn. 39309MNMI®, ©0-
©03d Lod30EIYMaMI L3gENOMNDIENOL ©OEO
Bo3Mgonm dgbodmgdgmons 39M YdMYb3gmymb
0oLA®HOONL 93MBbMBT0NY, 30306 MMEYLLE BoM3g-
73 §398006ymxa0mgdsd, dgbodmms 3dmyb39g-
oymb sbgmn 93MbMaTns - 3oMZo sM30bx0YmMN
bodgnEnbm  Hggdbmamangdob  HoMmognmyg-
00b domoo. sbJ39, dobamzomabBnbgdgmns
35L3hoonb (bgM30LgdOL BMEYMMONL BDMEY)
93399H0L bb3zoobb3s gozmgbs 33nMbsMdNL
bomnbbdg Lb3zoELb3s L3gENIWMNBE3NNLY ©Y
LgM30L500L LobggdoLOM3NL. dbY Tz NNV,
bgM30Lg00L dMEyEMONL BDMEs 360d369mm-
360 BDMEOL Moo gYmwmdg mM39MoEngoalb bo-
MobbL, FogMad 3Magdhngamo oM 33mab gm-
™gEobhggbhmannb boamabbb.

3M3IMBOIT() @Y dMISMIIMBNIX()
LAII3VLIIMBMIASGNL JBI3Y
LJIFIPNBN6M 6IDIMDBI

Lo30EAYMABML  bHHYLO obobodmzMgds
90db6momngn ¥YbJinnb dnbywznm, MmaAgmog
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mo30L 3bM0g, ©o30300Mx0mNs bLod3oEIYM-
amb bhHodhybmsb. 3MIgMEnymn Los3zoEIYMAyM
obgbb dmggdnb dogdbndnBydLL, Bodnb MmY-
LOE oM3MAIMENYMAS LOBZ3EIYMBRMAE My30L
®9693nodn dgbodams Asmomb bb3s Boaghm-
9003, 0933MNM3® LMENIMIYMI® OYE3IW0
dmdomoggqgonb amababymgds, nbyoma byMmznby-
000 3o6930, MMIMyOLYE 89300 LodDMGsMYOMN-
30 LaMEggxdMYdN, 3MIJMEBOYMI® 3MIMYbH0g-
omym beyygmmgddn 33amg3900b Ashamydo.

3M39ME0I™MO o 3Md3MIgME07M0 LOS3S-
dymaxmgonb J393900b d9x3sLads gobboggmMg-
0 0b6®H9gMabL BoMIMoaqbL.

Lov3eEAYMBRML Loddmozmy gobnbodmzmyg-
00 Labmmms MoMEYbmdom. 3mb3nhomndo-
300oLb MomMmEAbmos gobnbodm3zmgds LobMmmMmy
MomEgbmosbmob 3Mm3mmznsdn. 3MIgMEny-
™0 Ld30EIYMPM-IMbMm3Mmmabhnbmznb bLo-
Bmgdob m3dmndomym MomM@gbmds odamny,
300009 3M3gMmEn o bos3zsEIYMBMLMZNL IM-
bm3mmabhnma 3mbiayMabEnab dsdsMBY, Mo
mo30L dbMng, IBMM 03NS, 3000M9 dMo-
3M39MEogmo  Lod3oEAIYMBML  M3hHndomymo
aMEIMMos. 9Ma3magmEngmo Los3sAYymMxumML
009M a39bnomn gobo MM Esdsmny 3MAY-
ME09™0 LYOZEIYMBML BILMSD dgoMmydao.

LJIV3IPFIMBMIBOL 3MB3IMIABBNNL
MIM@OIX0 3MPIXNIBN

LodgoEnbm dmadbobyMgdalb BndBMEYO-
oL dmMmab ymmngMoimods bgds dsdMmab oMm-
LYOYMO o (330MYOdEN LHMYIOIMOL BoM3-
™90d0. byodsdMmM bHMYIHML FobLadM3MO3L:
dobdHoonb 93mbmany, bgMm3znbydab oxgMb-
30s3nob bamobbo, 3mb3ohsmyma LyM30LYdNL
090(339m900b 0MbyOMdY, 65B3MBY dgb3Mab
3o0mb3zmnb dsMNgMgdn. M3 YIBRMM BdMHMMY
000MabL LadM3MydN, 300 39 LOVZEIYMBRMY-
0L dgydmosm 3Mb3xMabEny. s 3nMngdom, go-
Mma3mMox0ymn bymadnbsbzmamonlb bodmzmyod-
do DLoo3oAYymaymydnb oMeMbydomMonLb @MML
LO30EAYMABM MxOxMMOL LOOSBMM domob.

33193900 33bHMIOL LoszsEIYMBML 3g-
Mma3mMox0xmn bymadnbebzmmamdnb gsgdhmmab
0603d369mmdsb d3dMaL LHMYIHYModn. ghmmo
33m930L 80bg300, LosgaEIYMEBMAEg dobdn-
ob 10%-000 899300700 13-14%-00)0 DML dnb
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LYM30bYdDY BMmbm3zbsb (Henderson, 2005) [°].
080016, goM3zgnm L3gENaMNdYOYm byMman-
L9009 ddsM0 Fgndyds odM309L MMISY-
M0 LOBM3MYONE6, MOEEID 303090(Hg00 TV
0MNdb goamobmb 8608369mm3060 odmmMg-
00 939MbommMdNL L3gENBN3YM0 Lobab Fobomyg-
000.

BgmamaboggMmo  93mbmdoggMo  mgmMo-
nb dobgzom, 3mb3xMabEns Zobadnmmodgdlb
99399006 93MmbmadnzyMm d99390L. LodgnEn-
bm 9mabLabyMgdob F0dbmEgdgmms LyMm3znLY-
00 dmngMm gobbbzezwgds bbgs bgMznbydnLRSb.
0b6xzmmAsEngmo sbndghmoob s IMmmbmzbob
BoMIMIMONL goyMm33g3emmonb godm, 3mb3y-
M96300L dgbadmgdmmdgdn o 39093900 Fo-
booEzedn dgndmgds gobbbzezwmgdmoab 93m-
6mdngnbL bbgs begmmydaLasb.

LoO30EAYMABMYOL dgydmonsm 3mb3yMmabiEns
mM ©mbydY:

e 3mb3nMgbizne LYM3nLYONL nbEN3NEYS-

omym dmabadsMmyogmdY;

e 3mb3yMgbiny LM30LydOL 3MEaghoym

9y0039mdg - LadM393m 3MI3s60900.

Lov30EAYMEMydL dmMab 3MbB3nMabEns d9-
ndmyods gebbmMmzngmeab Mmgmmz i3abgonb,
ob939, LodgoEnbm dmMAbabyMmgdalb boMabbob
00bg300. bLoozoEIYymMaMydnb 3MbB3nMobEn-
0b EoY00m0 JBIJHIONL YOMYO3gMbsYyMBs©
dmagamn 3nMmodss nbxammdsznob bgmdobeb-
30mamos bobhgdab yzgms s0bMHgMabydymN
Mmamamabomznb mMmo 3aMadghMnb dnbg3znom:

e MybyMLOOL 9xBgIMHNS60 godmygbdy;

e J06mEydmo bgM3znbgdnb bomabbo.

MmMEaLLE LO3dEIYMBMIONL 3Mb3xMabEn-
ob md0ngghoo bgMm3z0bydoab gmmgdhoymMmo dyng-
390, 3Mb3yMabEns bgmb 36ymodL bosgeIym-
x}m9onb dngm MgbymMbgonL IBM™M gRIJH0S6
3o06360mgdob s @edmygbgdob. TmEndxm
dgdmbggzedn bLyM30LydNL BYyo3gmn Md30L0
amEy@mmonb godm (Bogomomo®, 0N bLoEo-
DM393M 3MI35608) BMMOL FgMYON0 dsmam
(n6@n30YsMyM 8YynE3gmgdmeb dgsMgdom)
domob, o 9909350, 3BMM dmngMm gozmgbob
obgblLb bamzgdbs o LYM30LY0NL dMIRSLNDL-
909/ 3oMadghM9ddY.

3mb39M9b3nob 9x3gdhnobmds ©odm3n@I-
00Ny odM3930L LOLAHYTNL MMBSBNBIENDY
- 3mb3ohomymn s LOELdM393mM LyM30LYdNL
L3dSBMM LHMYIDHYMdY, dgMAgym LodgzoIYm-
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RMy0msb Mmo30b RO 3MBHMJHNMY0DY. bo-
03000Yymayzmgdnb dmEnmonb godbbznmgdsd
(Bomn BgMBydom), MMAgmoE gobsdnMmmogob
doLbA®HoOnL 93mbmMAnsL o PBMYB39MYymMRL
039MbBognmonb bamnbbob dgoMmgdom domom
00A39690mMg0L, dgodmgds godmabznmb  bo-
000MM 3MBNENNL godmngMmgds. 38 @MML Go-
MoM3g0s bLos3sEAYMBML dgbodmydmmods,
Mmd mo30bo 30MMO500 BoygygbmbL LodM3g-
3m 3ma30603L 3mb3othomymo boM3z0LgdNL Go-
0906 V39300M7000. MMEILLE MMISMYM
0000MB) dmMJdg909b oo MomEybmonm
boogoAdymaymagdn, domn  dgbodmygdmmogon,
MHmd 0o30b0 30MmMOgd0n Boyxygbmb dmogMm bo-
©adM393M 3M3336050, 0sMLYONMOE BENMEY0..

3Mmb3nMabinob 9x33gH0obmMdsdY, sbY39, 3o-
3m960L obgbLb 3mb3ndhomymo bLyM30LYONL
360dMayMgdnb dgomyodn.

LOO30EAYMBMYONL 865BMOYMgds dgndmy-
00 9®1xdbgdmagb mMm Togmdob. My@HMmmL-
399MH™m0 365dMexMads gymnbbamob gobgymaon
dmaLabymMgdab Bagmoymo dmEymmonb dnby-
3000 365DMoyMxosL, Loal odxRN6S6LYOMAL
Mmoo dnbndomymons. myd3e, dynw3zgmb dgyd-
s 3mb3ndhomymn dgdmbzg3gdalb 3mb@mm-
0. dgmmg dnamads gymobbdmob badgnin-
bm LYM30LgONL 36BMBYMYdIL 3MML3gIDHEn
0900m©00), LoEOBE d63dDMOYMYOS gobgymn Im-
dbobyMmgdab B60bsbBsM Jgmobbdgdymn dmMEY-
omonb dnbgznm bmMmEzngmEgds.

LJIFICNBN6M 63BIMBI 3MB3IMIGBNOL
JBIAIONI6MONL BITJOMMIBN

3mb39M9bEnnb mgmmoyama sb3gdHadnb bo-
®1d39mdy dgndmgds Raghmmgonb bobHgdo-
H0dg0s, MMIMYO03 go3mgbob sbwgbgb Lovgze-
©dymxumydnb 3mbiyMmabEnob d90939009.

06bdhodygombogmyma goMmydmb gogdhmmMmgoda.
839MBsammonb bamabbdy (LnzzomNsbmodnL,
3ob63gmMmgonmn 3mb3ndhomndegnob doh39690-
g00) s LBIYIMYdgdab gx3gdhnsba gsdmyg-
6900L d9Lobgd nbgyMMAs300L bygmdnbobzm-
dmods oMb ydmszmabo goghmma bodgoEznbm
dmabLobyMgdnLb dyn3zgmobs o dMAbdoMmyod-
mob dngM Mogombomymo gosbyzghnmgdob
90boMy0sE. NbxamMmTsEnob LNdBoMmy snbobydy
3MbhMaghgonb sMmabMmymymanmgdsdy, sby39,
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3963300MMd90L domom (HMbBJ30Pm boMmzqol,
MoE3 9930MYdL 3Mb3yMabEnab. 3mb3nmMgbiznab
306Mm090dn bomaobbob DML bygmb HEymMOL
bobgmdbogm Myggmnmgds nbyo byzgmmaoddo,
MmammoEss: mnEgbdomyds, bomobbob LEH-
boMm®00b oagbs, bosgsdymamb bogdns-
Bmodody 0bgmmIs3nnb 30MYb3gmymas.

030MmMoOMN3z0 03dDMx00b Ma30L7507M90700.
93Mbmadnab dsbAhHod0bL ga3nMoYMIE EILOOY-
m903m0 oMLbyOMdY BOYEA3L 3mb3xMabiEnab
dgLodmgdamodgoL. MmEabol Los3zsEIYMBML
@00 M3y, 963 00DoMDY 3MBEgbHMoEns, LY-
M30090%g JRMM oMo boMmzgdob Tdgbod-
myommosb ndmy3zs, Lod3sEAYMBMYdOL M-
MmE9bmMmonb BME 9MdgRgJhHNsbns. 335LmM.b,
Mo3 IBMM ©0ENs LBY3IEIYMBM, dom M0
Bomamydymn LoM30LYdOL IMEYMMOL, bmem
939Mbogmmonb 093M0 Lobgmodob boMmobbo Eo-
9m3nadymMns 9908900L godmMEENMydaby o
Aohomgodymon 3MmEgYMgonb MomEybmdsdy.
00 9900b3g39d0 bLoo3z0EIYMAMydab MomEY-
Bmoob goxsMmomgds bomobbab goydzmogby-
00b M35MLYBMOLOM 3fM ML godsMmydyO.
MmEabsEg 8dsMon Iammbmzgbolb sbszdsymxn-
™90y 3MLYOMOL Lod3oEAYMABMYdNL Foqioe-
Mmomgoab bagommgods (bodhysEnsdn, MMEILLS
dmmbm3bs smydahgds dnBmEgdsb) 0dMEgds
boMmobbob s BsLNL dobyznm 3Mb3xMY6ENNL
dgbodmgdamoo.

LOO30AYMBMYO0L ©ITM3ZNEYOYMYds bo-
dgoenbm 9mabLobyMmgdnb 0yn39mMdMLb.
©@a0bhgMgbadymn, LodgEnEgnbm  dmaAbLoby-
Mg00b 3oMago nbymmInmMgdymn dYynE3gm0
oMmob LovgeEAYymxumb dogm byM30LYdNL TM-
ByMmmosdg o baMmabbdg dnbomyd gowabysg-
Hhomy090%y dmgdgn 3amozmabn qdgdhmmo.
Mo3 JBRMmM domomns 3Yn3gemab doms, 300
domongmns 3Yyn39emob gogzmagbs LM3z0LydNL
boMmobb®g o boMmznddy. yn3gmob Losgzoe-
©@dymamdg gozmabob bbzs Loadyomydes vbo-
dmogmgonb dgomeon. 60bsbLBsM Tg0obbdgdy-
0, 3MmL3gdHImo Ei3NbabbLYONLLL nddbydy
boMzq00b 893039000 @ado®gdomn bhndymaodon,
Lov3eEAYMABMYgon 9MmMobgmb 369396 xoLAL
d0bg3z0m 3Mmb3nMybEnaL, 8od0b MmEabLE MY-
HOMML3gIDHMo 8b63DMOYMYO0L FgoMmEydn oM
94860L 9x893dH06MO0L odM@OL IMmBHN3oEnsb.
Do030EAYMABML  LOJ3NbMOSDY  3MMgghnym
9yn39mnb gomMs 3go3mgbab sbybb bodgwon-
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30bm dmabobyMmgdob nbnznEysmyMmo dmadb-
00Mg09mn, MmMIgnE obgbLb LoszsEIYMBML
MoEnmbomyMm 3MAJ306L RLNLY o baMnbbob
90bg300. LOZOMEYOIMM EBM3930L MM
dmmbmzbab gaabozgmmos iabob dnbgoznm
Bymob hmanns. 08 @MML boszeEIYymxmad dgo-
dmgdo godoMmomb Mmo3nbo bgM3znbgodnb bomyy-
00. MMELsE dMAbdsmgdgman LM30LYdNL bo-
Bomdg mz3000mb obob Loaggmsmo bomzgdom,
dmmbmzbob gmabhnzgmmos iabob dnbgznm
3900M @700, bmemm LoszsEAYMBML 3Mb3yM9b6-
300 g3obob dobg3znm bEYds y@MM Jogomo,
Mo3ob 300B0ws3 303096M700L N MamMmy-
Bmdob.

33Mg 30MmoOgdob E3mnmgosdy bLosge-
dymxamb Myogdanoe. Lov3sEIYMBML JEIg3s 3ob-
30MmMoOg0mMny dnse dm@n3s3n00m, MMAgJENE3
©odM3009073mM00 93Mbmangym LhHsHLYY. Mm-
©9LIB3 bLos3IAYMBML 8g3L Fowsby3zghomyg-
0900b 30M703d) NN JRMIGOsdMbNMydg00,
3mb3xM9bEns bgmb y6ymodbL Bybjznmbomydal
98399H00b6monb DML 3gdgdnb dngdob. 3mag-
MEogmo bLosgzsEIYMEBM JRMm dghom 096900
3MbEgbMmoMmgoymn  boMmggdalb 3939390899,
bmom sMozmdgmEngmo bovgeAymam — bo-
Mobbob DMELDY.

0LYI3IPIIMBML VBIGIBNMBNMISGNOL
3930600V 3IVILIAGIBN
LodgoENbm AMALObLYMYONL TMEYMMOS O
939M60emmonb bamabbo

gbmoonmos, MmI d90Enbsdn Zobbozym-
Mmgdymn 360d369mmds  gbnggds ggndgdab
3mnboggmn 3MagHnzob FodmEomgoolb o
760M90L. FogomMNME, M0 gPmbdg M3gMoEng-
00 6500aMOymMny dbmenme 00 Lod3dEIYM-
®mqgodo, MMAMoLeyg dggdmosm Asshammb
abae3bn M39MyE900L oEagbomn dnbndyadon.
abbgnm boo30IYMBM9OL vE3znme@ d97d-
™00 88 80603y00L TomBy3s. JBRMM gHho©
3Mb3abhmomgdym bLoszoIYymamgodn, Lo-
33 ©@M3nbnMmgdgb dbbgoman bLovgzeAYMAEM-
900 (633mgds 3Mb3yMgbiEnyan  0sdMYdaN)
s IMEyMMos 30Myb3gmymab bomabbl, d9-
badmgogmos P39maba 3mnbogyMn 89©I39-
00b domBgze. 33tM93900 dELAHYMYOL, MM
JoMmoommmangmo m39MoEngdalb 3ndymo@En-
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7m0 MamEgbmos (BmEgdym 3gMmomedn dobo
DMEs) 3603369mMmmM356 go3mgbsb sbgblL dg-
©93900b 85A39690mMyddY (MIDHomMOs ©s 3o-
Moymgdgon). sbg3g, dMEYEMMoOnb gozangbob
boMmobbBg oELHYMYOL 33t93900, MMAJMMY

90bg30m, 03 Lov3zoEAYMABMYdJn, bosE M3Y-
Mo30900L MomEabmods oS, LOZ3ENMMOY
8603369mm3bo dgnmgs (Welke et al., 2008;
[10] Lee et al., 2015 [11]).

LoogzeAYMxuMmxdab 3Mb3nMabiEnd O
60M3IMydnb boMmzgdn

39M3399m0 3393900 s©ILAOYMIOL, MMI
MmEaLE LLd3oEIYMBMYdN BNbsbLEYLS MY-
HMmL3gdhamo dgomeon (Bsghoymo bsmyy-
d0m) 3m633M9630s gabadnmmdgdb bgM3znbgdaL
dmEgmonb, baMmzgdolb s R3LYONL BMELL
(Krabbe-Alkemade, et al., [12] 2017; Fournier &
Mitchell, 1992 [13]). ®3d3s, sMmab 33mg3900,
Mmdgmms dobgoznm 3mb3nMgbins sdEnMY-
oL baMmzgoL s Bsbgob (Connor et al., 1998; [14]
Dranove et al., 1993; [15] Proppe & Soderlund, 1998;
[16] Dranove & Satterthwaite 2016 [17]). gofM@d
00d0bLy, 3Mb3nMobizne BMENL d3znMomnmydy-
oo Hhggdbmemgngdalb gaMmomo go3mEgmaosb
©d godmygbgosb (Deng & Pan, 2019). [18]

LadgENENBM IMALObYMYdNL B0dbMEydMY9-
00b 3mb3yMabEnab Yyzgmsdy 3o3MEIMYOYMN
00hA39690mgd00:

o 39Mx30bom-30MITsb0L 0bgqLo
(Herfindahl-Hirschman Index), Mmdgamog
3o0mnm3mygds  bLoszsAymamb ImEY-
amonb (babmegodab MomEgbmods, 3830-
Homymo boMmzgoob ombg) boxydzgmdy
939460L o6 Myanmbob aMamaddn. 8-
d-00 ®@ggMmomymads bogogmm 3M3nbNLD
3obLadM3Me  d3dMNL 3MBEgbHMaEnabL
boMmobbob dg8wgg0 3Mohgmnydgda: HHI
< 1000 - oMy3mbEgbhMmomMgdgmn 00Bo-
M0, 1000 < HHI < 1800 - Lodyomm 3mb-
396MMo@Eny, HHI > 1800 - domogo 3mb-
396hMaEns. Yyzgmadg domamn nbygbo
10000 - 3990b00658905 AMBM3MNLL;

e 9900900L MoMEYbMOS gMmm Lod3dEAYM-
g3MdY gom3mno §39ys6s8n/Mggnmbaon;

e 3mb3ndhomndsgnob Bomo bLos3dEAYM-
amb goomzmom g39ys6sdn/Mmygznmb3o.
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LoogoEAYMaymMydab  3MbB3nMabEns  gobo-
LODM3MYds B3BMAL bEHMYIdHyMom, MmIgmog
3ob630MMdgomMNe 83 03dMoL dmbabegmdnb
LIBDM3MONMS S Bobsbosmgdmgdno. s3ndHma
3Mmb3nMaobinab godmagsb osdMa vg3b dbmmme
omzamymo d3dMob LBM3MgdaL LEMMO obo-
™0d0b o d9833L700L EMmMU.

LO¥3EAYMBMYO0L EORNBIOLYONL BMMTS-
hogmo 3900mEgo0b dgdmemgdnbs o bodoEn-
Bm dmabobyMmydnb dgmabbdgdymn dmEymMmog-
00b gobbsdmzMmab dgoae® 8dd-00 1990-0060
Bamgdob obabyndn 3mb3nMagbiEns o3o3d0My-
090 0ym d9oMxonm 30 boMmzg0mmob o
330LgdMs6. (Fulton, 2017) [19].

LoogoAYymMamydab 3mbzyMmgbiny,
039MbommdnL boMmzgdn o boMmabbo

3393900 s@abhHymMgdb, MmA bamMobbob dn-
bgznm LoszsAYymxymydab I3Mb63xMBENAL
300Mm090dn byds dznMmomomgdyman byMazn-
bgoab 0bMH9bLNGNZOENY, M3 BoboadnMmodyodlb
boMzg00bs © Bobgdab DMELL (Strumann et al.,
2022) [20]. 888-80 LsBgENEN6M 03DSMBY SbymN
bobab 3MB3yMgbrnsb, MmMAgmnl 06393L boM-
59000 06xmMyE3NSL, P6MEY096 ,,3085(mMa07 M LO-
99000306m gnoMamgosb” (medical arms race).
0050bmMob, bLeM30LyONL ByIgHTs EYOMNMYOST
@ 0bhgbLboxynisEnsd dgndmagds dgadinmmb
393096¢h0ob 939MBboemmdnL dggznabmoy, Mo-
390 Loo30AYMAEMdn 39M sLBMYdY6 nb39-
bAHOMYOSL B3xMBoemdnLb ;MM 9x3ggdH0sbo
9900mE900L 33m939000.

939Mbaanmonb bomznddy o baMmabbdy bo-
03000Yyma3mgonb  3mb3znMmgbinob  gozmabob
d93300L7000LL, 33eM939000 FoMxdYM ngbo vMo-
9Mma3ommzgabn  d9093000. 883-dn 1990-006
6009 domamo 3mb3nMabEns oMagxgdho-
060 nym, Moaeb dMoos bLovzsAymamydab
bofMmzgoL, bmonm 0939MBoemmonb 390939009
3MbYONM go3mgbob sfM sbEybEs (Bsgsmnma,
d0m3oMEnydnb nbxsmghnm myhammmdnb doh-
396909m0 sM 893330M709My).

0d0-do0 1990-006 Bmyddn 3mbiyMgbinnb
30Mm0ogo0 sMbydnmMO® dg0330Ms FaMmMN
506003300 LOEOBM39g3Mm bJ9gdq00L gohgbab
0909390. o0 3gMmomedn d9dmmydogm 04969
LoO3dEAYMAMad0b 3MML3IgIDHgmn 8bsdMo-
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3M900b 3900mEgdnm ox3nbsbLYdY, MOE3 3Y-
obbdmdb LodgoEnbm LYM3nbydoL ogN-
6060L90SL oMy BoJHogMo boMmzgdob, sMBg©
B606oLBM oagboma xqsbgdnb dnbgozno.
08sLmMb, dznmomomgdymo MabymMLbYOOL go-
9my96905d9 oanbo ya3mm d3s3Mo dmmnbm-
36900. 1990-0060 Bmgdnb dgd®gg 3gMomedn
domammn 3mbiyMmabEns gobsdnmmogds boMm-
59000 99030M905L o boMmabbob dsdommygodsb.
d9LodVd0NLYE, 3MB3YMIBENs gobws Lovzo-
dymamb @ybgdanmbnMmyosdg gdogmabob Lobo-
Magomm 999060%3d0.

0 0MnMobgmdn, 1991 Bemnob sbygdy-
om0 $530o330L gMmzbymon LodbobymMab Mmy-
gmmds dndsMmomgmo oym bodzsEIYMBMydNL
3mb3yMmgbinnb bhndymamgdnbznb. 33em93900
d3LbHMYoL, MmI 3mb3ndhomym bygmznLyod-
99 gobo sdomo aym 0d Mygombgddn, Looy
d90608690m@o LOVZEAYMBMYOL dmMmab do-
om0 3mb3yMmgbEng; 93sLMsb, M3 yxMM do-
oo nym LodgEoEnbm mMmgabndsgnalb dm-
3Bymmos, 300 JBMM EsO0sM0 nym gsbo (Joynt
et al,, 2011) [21]. bb3s 33mg3900L BnbgE300),
L3 EAYMEMYoL dmmab 3mbiyMgbEne vd30-
M9d@s 393096M0L B3xMbammdaL boMmobbL
(Lyon, 1999) [22]. 88333My, 889Mn3gann 833my-
3M900 smbndbo396 3MbB3nMYBE3NNL ogzmgbob
boMmobbBy, bmemm dMohsbgmon 333m93M9xdNL
dobg3znm, 3mb3yuMabEne 3obodnmmodgdb qo-
bobdngMno Logbomalb godmngMmyodsb. dMacto-
b6gmdn LodgoEnbm dMALobyMydalb dynw39-
mgon (00Mm30L dEaNMMOMn3n MMmasbmgodn)
LodgoENbm AMALLbyMd0L T0dbMEYOMYd-
0006 AMMO39M8390900L MML yxmm gt oF-
B960L 9390090696 RobYOdOL TgaEgnMyxdedy,
3000M9 bomMobbdy. 3mb3nMabEnolb boMmaobbdy
3o3mabob  obomndob MmL 833mo3Mod0
IMm dgho 0m33mnbB0bgdEbgb bLovzsoE-
dymazmb IMEYMOsL o bHahYLD.

©HL3369

9030M0ymn 3393900 ssb@HMyodL, Mma
Lb3oobb3s @WaghHmMgdalb Fogzmabs 83xMb6o-
moOnb bomMobbdg edM3NEYdIMNS 08 goMyg-
ambo o bhndymydab bobhgdedy, MMIMydINE
®3169430mb0M9d96 LoszeEIYMEBMYdN. dYynw39-
9oLy o LBFgENENbM dMaALabyMgdob dndBmM-
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©90mgoLb dmmob yMmongmormdgdn, MMAMIdN3
9%39d6905 dbmmmo x¢oLYBY IMM33M3390900,
oM 3obd30MmMOgOL bodgoEnbm AMALbabyMydab
LomWBbsEM bamMnbbNb PBMYBb3gMYMABL. Lovge-
@dymamb dmabsabyMmgdab MgomyMm moMmydy-
™g0oLMb o 33xMBammdaL bomobbmob Tn-
9oMmM9000 063mMTd30xmn sLNdgdHMm0nL godm,
LadgENENBM dMALLbYMYONL BYnE3gmMgdn Fo-
3m9bsb 39M obnbgb boMmzgonb dgdE3nMydedy

o 339MBsMmdnb baMmobbob sdammMgdedy, M3
BMEOL LOV3EAYMBRML domoxBMYOSL. 88330-
Mo, MMEaLeE 308330900 bLsdzoEIYMABMydNL
3Mb3nMabEnob gdo3mgbsb boMmzgdby o d3yM-
Bommodob boMobbDdg, dbgzgmmodsdn b
339dmbgL, MM $36oE3330 LBOYBMM Bgdobn-
909900 ymzgmm3z0b oM 3350 oL bodmgomy-
00b 3gonmEMgModsL.
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