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RESEARCH AND THESES

Arkadiusz ZABINSKI!

FISCAL DEFICIT AND ECONOMIC GROWTH IN EASTERN
EUROPEAN TRANSITION COUNTRIES. IS THERE A LINK?

Summary

The countries of Central and Eastern Europe, despite similarities in their routes towards market economy
and the EU membership, often differed in their choices regarding fiscal policy and the fiscal instruments to
be applied while trying to attain their social and economic goals. At the same time, the social and economic
effects of the fiscal measures applied sometimes deviated from the intended ones. Some of the new post-
communist members of the European Union have already joined — and others aspire to join — the Eurozone,
whose stability depends on compliance with the adopted fiscal criteria. All those developments give rise to
questions about the most efficient fiscal solutions available to the national economies in the process of
attaining the assumed economic goals. Another question well worth considering is whether in the perspective
of further economic integration the nations of the former Eastern Block are capable of continuously meeting
the fiscal criteria of such an integration. The recent developments in Greece have demonstrated that even the
“old” EU members may have some problems there, and that such problems affect other members of the
European Community. The analysis has demonstrated the risks related to unsound selection of fiscal policy
instruments that are run by the countries of Central and Eastern Europe. The core objective of fiscal policy is
attaining a high rate of sustainable economic growth. However, the emerging economies are often tempted to
achieve the short-term social objectives. The budget deficit may be utilised to achieve such objectives e.g. to
maintain a political consensus. Still, a frequent side effect is an increased public debt.

Key words: Public Economics, Fiscal Policies, National Budget, Deficit, and Debt.

1. Introduction

The fiscal policy, construed as the strategic choices referring both to the sources and
methods of public revenue collection and to the directions and rules of public spending
in view of reaching the social and economic goals defined by competent public authorities,
is of primary importance in the process of creating sustainable economic growth. The
efficacy of fiscal policy heavily depends on the selection of adequate fiscal instruments.
Such a selection is determined, among other things, by the social and economic
characteristics of any given country.

The countries of Central and Eastern Europe, despite similarities in their routes
towards market economy and the EU membership, often differed in their choices
regarding fiscal policy and the fiscal instruments to be applied while trying to attain
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their social and economic goals. At the same time, the social and economic effects of
the fiscal measures applied sometimes deviated from the intended ones. Some of the new
post-communist members of the European Union have already joined — and others
aspire to join — the Eurozone, whose stability depends on compliance with the adopted
fiscal criteria. All those developments give rise to questions about the most efficient fiscal
solutions available to the national economies in the process of attaining the assumed
economic goals. Another question well worth considering is whether in the perspective
of further economic integration the nations of the former Eastern Block are capable of
continuously meeting the fiscal criteria of such an integration. The recent developments
in Greece have demonstrated that even the “old” EU members may have some problems
there, and that such problems affect other members of the European Community.
The aim of this paper is to analyse of the choice and efficiency of the fiscal instruments
applied in the Central and Eastern Europe countries in reaching the primary objective of
any fiscal policy, which is to facilitate sustainable economic growth. The analysis also
covers selected components of individual fiscal strategies and their capacity to secure
unfailing compliance with the fiscal criteria of Eurozone admission. In terms of
time, the analysis covers the 2001-2013 period, while in terms of geographical scope
— the economies of Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovakia and Slovenia. The survey made use of descriptive and
statistical methods. The selection of national economies was based on geographical
and historical criteria. All the analysed countries underwent the transition to market
economy at about the same time and they brought similar historical experiences into the
European Union. In all of them the economic transformation entailed similar social
tensions that the fiscal policy was expected to ease. Article is an adaptation of the concept
of fiscal, appearing in the literature, the fiscal policy pursued by the countries examined.

2. Fiscal relations in the EU countries

An indispensable element of any discussion on the efficiency of fiscal policy is setting
the objectives which they should foster. Zdzistaw Fedorowicz [1998] writes about
“specific social and economic objectives”, while Danuta Hiibner [1992] explicitly defines
the objective of fiscal policy as “creation of aggregated demand”. Other frequently
mentioned fiscal policy objectives are price stabilisation, ensuring full employment,
balance of trade, or satisfactory levels of economic growth [Neumark, Fritz, 1997]. For
Abba Lerner [Domaszewicz, 1991], the primary objective of fiscal policy was to ensure
full employment and prevent inflation through managing the sum total of domestic
spending (both public and private).

The fiscal policy objectives are often defined in very broad terms. Article 98 of the
Maastricht Treaty states that the EU member states should conduct their economic
policies with a view to contributing to the achievement of the objectives of the
Community, as defined in Article 2, those including e.g. sustainable and non-inflationary
growth, a high level of employment, the raising of the standard of living and the
economic and social cohesion. They should also act in accordance with the principle
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of an open market economy with free competition, favouring an efficient allocation of
resources, and in compliance with the principles set out in Article 4, i.e. free competition,
open market economy, stable prices, sound public finances and monetary conditions and
a sustainable balance of payments [Czernielewska-Rutkowska, 2003]. However, such
a broad definition of fiscal policy objectives quickly acquires a more specific shape in
various financial plans and programmes that reach patliaments as budget-related bills.
What is of crucial importance there is preserving the compliance of the objectives of
economic policy, fiscal policy and individual economic programmes and regulations.

Implication which affects the fiscal choices of the EU member countries in Central
and Hastern Europe is the potential impact of national fiscal policy on the situation of
other EU members. The external effects of economic policies are not limited to the
monetary union member countries only — they are felt to a greater or lesser extent in any
situation of two or more countries linked by economic relations. It should be noted,
however, that the EMU is a special case here. Firstly, because the direct macroeconomic
effects are stronger due to stronger ties between the monetary union members. Secondly,
as Antonio Fatas and Ilian Mihov [2003] point out, there is a specific type of external
effects which occur solely in monetary unions and are related to the credibility of common
monetary policy and the risk that a country with unsound fiscal policy may require support
from other member countties or from the common central bank. A similar point is made
by Michael Artis and Bernhard Winkler [1999], who argue that the newly established
European Central Bank may lack on the established reputation, credibility and general
public support enjoyed by the central banks with a long history of effectively preventing
inflation behind them. Potentially, this might increase the risk of the central bank
yielding to the pressures from fiscal policies. Thirdly, in a monetary union the politicians
may be more inclined to run an unsound fiscal policy since the benefits of such a policy
would stay with them, while the costs resulting from rising the interest rates would be
spread evenly among all the union members [Beetsma, Uhlig, 1999]. This is related to
the diluted disciplining effect of financial markets, as in a monetary union there is no
exchange rate risk. Even if (like in the EMU) there are legal barriers to member countries’
offering a bail-out to their peer exposed to an insolvency hazard, the listed price of
the bonds issued by such a country is unlikely to reflect the insolvency hazard in
accordance with the arm’s length principle [ECB, 2004].

With regard to the above, members of a monetary union may show an inclination for
an unsound fiscal policy just because its cost would be split among the union member
countries. On the other hand, in such a situation the member countries are vitally
interested in none of their number running such an unsound policy. Those relations
provide a motivation to introduce within a monetary union such fiscal rules as would
prevent the member countries from incurring an excessive debt.

Quite a few authors [e.g. Wyplosz, 2002; Buiter et al., 1993] also argue that the potential
for external effects arising from the fiscal policies run by countries belonging to an
economic or monetary union enforces international coordination. However, this concept
also has its opponents [e.g. Alesina et al., 2001] who claim that an active coordination is
unnecessary as long as the economic policy meets its objectives. Another argument
against active coordination may be the results obtained by Beetsma et al. [2001], who
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demonstrated that within a monetary union a fiscal policy coordination is most needed
in the situation of a strong asymmetric shock, i.e. precisely when such a coordination is
hardest to implement in practice.

To sum up, it can be stated that for the new EU member countries of Central and
Eastern Europe their membership in the economic and monetary union may result
in a strong dependence of their own fiscal policies on those of other member countries.
However, the same can work in the opposite direction — an unsound fiscal policy
from one of the new member countries would significantly affect the economic situation
of other members. The example of Greece shows how strong an impact of a member’s
erroneous fiscal policy on the other monetary union members can be.

The source of unsound fiscal policy are the phenomena lying within the scope of
political economy and related to a “deficit bias” [Alesina, Perotti, 1994]. The bias results
from discretionary actions of the authorities and asymmetry of feedback between the
decision-makers and the electorate. The first phenomenon to be taken into account
is the so-called “fiscal illusion”. This illusion affects the electorates who cannot predict
the future burdens to arise from the liberal fiscal policy of the present decision-makers.
This phenomenon gets intensified when the financing of the currently liberal fiscal policy
is spread across many social groups [Buchanan, Wagner, 1977]. Due to the universal
nature of “fiscal illusion”, the fiscal policy measures implemented to stabilize the business
cycle stop being symmetrical — no budget surplus is generated during an economic upturn.
Another significant outcome of the “fiscal illusion” is a political business cycle [Nordhaus,
1975], arising from the instrumental use of fiscal policy in political disputes. As the
politicians try to win as many votes as possible, more often than not the fiscal policy
run just before the elections has an expansionary bias. The budget spending gets
increased or the tax burdens cut. This stimulates the economy, but at the same time
accumulates the budget deficit, which at the end of the government’s term of office
is higher than at the beginning.

The bias towards budget deficit and consequently towards public debt is also related
to the “common resource pool” [von Hagen, 2005]. Individual stakeholder groups
involved in budget-related decision-making try to get as many resources transferred to
them as possible, at the expense of other stakeholders. This tendency is generally believed
to be stronger in multi-party coalition governments [Alesina, Tabellini, 1990] or where
the political landscape is polatised and the ruling coalitions change frequently [Buti, van
den Noord, 2003]. Any tightening of fiscal policy requires taking a decision on reducing
the flow of budget funds towards some social groups. An announcement of such
intentions may lead to contention between individual groups to keep their former
privileges, i.c. the so-called “war of attrition”. As a result, the actions for tightening
the fiscal policy usually get postponed.

It is worth noticing here that the governments who are politically weaker tend to
postpone the adjustment measures and to accumulate debt [Alesina and Perotti, 1994].
Other political factors which cause persistent budget deficit and public debt accumulation
include reiterating the former declarations on tightening the fiscal policy on the grounds
of ‘unforeseen developments” [Kydland, Prescott, 1977]. Another important factor is
the pressure for increasing the public administration spending, especially when the
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efficiency, rate and methods of utilizing the resources allocated to the operation of
governmental agencies are not sufficiently monitored.

The factors leading to unsound fiscal policy also enhance its pro-cyclical impact on
economy. As already mentioned above, during an economic upturn the “fiscal illusion”
gives rise to a bias towards either increased spending or tax cuts. A good budget position
is considered by the electorate a favourable time for the government to implement their
pre-election promises, e.g. tax burden cuts.

An interest in using the surplus budget resources during an upturn leads to the so-
called “voracity effect” [Tornell, Lane, 1999], resulting in a rate of public spending that
outpaces revenue inflows.

In some situations, a pro-cyclical fiscal policy bias may also be related to the
application of numerical fiscal rules [Buiter, Corsetti, Roubini, 1993]. Such a situation
may occur where the value of the indicator on which the numerical rule is hooked is
not business cycle-adjusted, or where no downturn-related exemptions from the rule have
been provided for. If an economic decline brings a danger of breaking the numerical
limits, the government may feel forced to apply a pro-cyclical tightening of fiscal policy,
thus reducing the symmetry of automatic stabilizers.

It must be emphasized here that the specifics of socio-economic situation in the new
EU member countries undergoing transformation puts them at the risk of committing
more fiscal errors and omissions than the stable market economies. However, if those
countries intend to actively participate in the European integration, they will have to
rapidly adjust their fiscal policies to those of the Eurozone. If they do not, their fiscal
policies are likely to have a negative impact on the sustainability of economic growth
which is the primary objective of both the new and the old EU member countries.

3. Fiscal policy assessment criteria

In order to assess the fiscal policy of any country, it is necessaty to select proper
criteria first. The definition of acceptable levels of budget deficit and public debt was
a subject of European institutions’ surveys and analyses for many years. In an attempt to
protect the common currency from the negative impacts of unsound fiscal policies, some
threshold values generally recognised as safe for long-term economic growth were
adopted as convergence criteria.

In the Maastricht Treaty [1992], whose provisions were intended to enforce fiscal
discipline within the prospective economic and monetary union so as to ensure a “safety
margin” in case of a shock or recession, there was a provision requiring the national debt
not to exceed 60% GDP while the public sector deficit should not reach 3% GDP.
Moreover, neither the member countries not the European Communities are responsible
for the debt of other members. Exceeding the threshold values adopted as fiscal criteria
triggers the excessive deficit procedure. Under the procedure, the government must
implement measures to reduce the deficit and any country failing to do so may expect
sanctions imposed, e.g. an obligation to make a non-interest bearing deposit. Assessment
of compliance with the Maastricht criteria is done on the ex post basis.
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In 1997 those regulations were complemented with the Stability and Growth Pact.
One of the core objectives of the Pact was further strengthening and sustaining of the
necessary fiscal discipline upon creation of the European Monetary Union. While the
fiscal criteria of the Maastricht Treaty were being introduced, there were fears that the
fixed maximum allowable deficit level (3% of GDP) may produce a pro-cyclical effect
through enforcing the tightening of fiscal policy during downturn periods and thus
may limit the stabilizing capacity of fiscal policies. Therefore, the fiscal policy patterns
proposed in the Stability and Growth Pact were intended to ensure sustained compliance
with the Maastricht criteria through a commitment to achieve mid-term budget positions
close to balance or in surplus. Thanks to that, a free operation of automatic stabilisers
should not present a risk of exceeding the reference value of public sector deficit.

In 2002 it was decided that countries not meeting the Maastricht criteria should take
remedial measures to achieve an annual reduction of their deficit by at least 0.5% of
GDP. The post-2001 economic downturn demonstrated that the EU fiscal rules then in
force did not fully rise to expectations. The downgrading of budget positions in member
countries revealed the defects of the existing sanction mechanism. There were numerous
objections to the decision waiving additional measures under the excessive deficit
procedure against France and Germany despite a notice from the European Commission
stating that the countries do not fulfil their commitments for deficit reduction. The
decision was finally rescinded by the European Court of Justice in Luxembourg. However,
the whole situation was considered a glaring example of the sanction mechanism
dependence on political decisions.

This led to commencing the work on changes to the Stability and Growth Pact,
which were finally adopted in 2005. It was decided that the values of fiscal policy indicators
would be set separately for every country, with regard to their different economic and
fiscal situation and the varied scale of potential threat to public finance stability. The lower
limit for medium-term budgetary objectives (MTO) for the EMU and ERM 1I countries
was defined as a structural deficit amounting to 1% of GDP. The structural debt and
deficit levels were to be set so as to prevent the nominal deficit exceeding the reference
value as well as to ensure that the public finances are quickly brought to a position
securing their long-term stability. The first condition is met by making the fiscal
indicators dependent on the budget sensitivity to business cycle. Meanwhile, the long-
-term stability assessment should take account of all the overt and hidden commitments
of public finances, including in particular the future liabilities towards the ageing society.
Since meeting this requirement is a highly complicated task, for the initial stage a simplified
method of ensuring long-term stability in setting MTOs was adopted. The method
consisted in defining an MTO in relation to the current level of public debt and to
the potential GDP growth rate.

During the discussion on applying the fiscal indicators for assessment of the economic
condition of individual countries, an increased attention was paid to the public finance
stability and to the criterion of public debt-to-GDP ratio. This was because research
[Pisani-Ferry, 2002] had demonstrated that a stability assessment should be performed
on the basis of just that criterion rather than the reference value which relied on the public
finance balance. Using the deficit size as a primary measure may obstruct the necessary
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structural reforms and constrain public investment [Balassone, Franco, 2000]. This is
because this type of spending, important from the point of view of economic
development, is easier to reduce than e.g. social transfers. There was also a change
made to the provision defining the situation where a deficit exceeding the reference
value is still not considered excessive.

It took several years for the Huropean institutions to specify the fiscal policy criteria
for sustainable economic development. During that time, the criteria were subject to
numerous analyses, debates, ctitique and modifications. Even though the adopted criteria
were generally accepted, there were also some critical opinions expressed. It was pointed
out that public debt levels in the new EU member countries of Central and Eastern
Europe were much lower than those of the “old” EU countries, while their GDP
dynamics was much higher [Buiter, Grafe, 2002]. At the same time, it was noted that
their fiscal policies will face heavy challenges, related e.g. to the underdeveloped public
infrastructure. Those arguments imply that it would be reasonable for the new EU
members to be temporarily allowed deficits exceeding the reference value of 3% of
GDP.

To sum up, it can be stated that all the aforementioned criteria for assessing the
condition of a national economy are meant to serve the primary objective of fiscal
policy, which is securing a rapid and sustainable economic growth. It is just the level
of meeting this objective that will be the ultimate criterion in assessing the efficiency
of fiscal policies in the countries in question.

4. Fiscal instruments in creating economic growth in the countries of Central
and Eastern Europe

The analysed economies demonstrated diverse rates of economic growth. The average
geometric rate of GDP increase during the 2001-2013 period was 2.29%. It should be
stressed here that during that time the annual average economic growth in the ten
countries in question was much faster than the EU average of a mere 0.53%.

Both the highest and the lowest annual growth rates were recorded in Latvia — +11%
in 2006 and —17.7% in 2008. However, the lowest overall average growth rate for the
period was 1.6%, recorded by Hungary. Conversely, the highest overall harmonic average
growth rate for the period was recorded by Lithuania and amounted to 4.36%. Slovakia
was not much worse with the average growth rate of 4.13%. The average rates of annual
economic growth recorded by other countries amounted respectively to: for Latvia —
3.97%, Estonia — 3.88%, Romania — 3.68%, Poland — 3.61%, Bulgaria — 3.38%, Czech
Republic — 2.54% and Slovenia — 1.82%. The above data justify the statement that within
the analysed group there were huge differences in the rate of economic growth.
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TABLE 1.
Growth rate of GDP volume - percentage change on previous year

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Bulgaria 4.1 4.7 5.5 6.7 6.4 6.5 6.4 6.2 -5.5 0.4 1.8 0.6 0.9
Czech Re. | 2.5 2.1 3.8 4.7 6.8 7.0 5.7 3.1 -4.5 2.5 1.8 -1.0 | -09
Estonia 7.5 6.6 7.8 6.3 8.9 | 10.1 7.5 -42 | -141 ] 206 9.6 3.9 0.8
Latvia 8.0 7.1 7.7 8.8 | 10.1 | 11.0 | 10.0 | -2.8 | -17.7 | -1.3 5.3 5.2 4.1
Lithuania 6.7 68 | 103 | 7.4 7.8 7.8 9.8 29 | -148 | 1.6 6.0 3.7 3.3
Hungary 4.1 4.5 39 4.8 4.0 3.9 0.1 0.9 -6.8 1.1 1.6 -1.7 1.1
Poland 1.2 1.4 39 5.3 3.6 6.2 6.8 5.1 1.6 3.9 4.5 2.0 1.6
Romania 5.7 5.1 52 8.5 4.2 7.9 6.3 7.3 -6.6 | -1.1 2.3 0.6 3.5
Slovenia 2.8 3.8 2.9 4.4 4.0 5.8 7.0 3.4 -7.9 1.3 0.7 25 | -11
Slovakia 3.5 4.6 4.8 5.1 6.7 83 | 10.5 | 58 -4.9 4.4 3.0 1.8 0.9

Soutce: [Ewrostat, http://epp.cutostat.ec.europa.cu/portal/page/pottal/eurostat/home/, date
of access: 6.06.2014].

For the ten economies analysed, the average rate of public spending during the 2001-
-2013 period was 40.97% of GDP. This is a lower ratio than the EU-27 average, which
reached 46.59% of GDP.

TABLE 2.
Total general government expenditure - General government (% of GDP)

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Bulgaria 40.3 | 39.6 |39.1 [38.6 373 |344 |392 |384 [414 |374 |356 |358 |387
Czech Rep. |44.4 |50.0 |43.3 |43.0 |420 |41.0 [41.1 |41.2 |[447 |43.7 |432 | 445 |423
Estonia 348 [ 358 |[34.8 |34.0 |33.6 |33.6 |340 |39.7 |447 [405 |37.6 [39.5 |38.3
Latvia 346 |36.0 | 349 |359 |358 [383 [36.0 [39.1 [43.6 |43.4 |384 |36.5 |306.1
Lithuania 36.8 | 354 |33.8 |340 |340 [342 [353 [379 [449 |423 |387 |36.1 |345
Hungary 473 |51.5 [49.7 |49.1 |50.1 |522 |50.7 |49.2 |51.4 [50.0 [50.0 (487 [50.0
Poland 43.8 | 442 | 447 [42.6 (434 | 439 422 |43.2 [44.6 | 454 |43.4 |422 [419
Romania 36.0 |35.0 |33.5 |33.6 |335 [353 [382 [39.3 |[41.1 [40.1 |39.4 |36.7 |35.0
Slovenia 47.6 [46.3 |46.2 |45.6 |45.2 | 445 |424 |442 |487 [495 [499 |[484 |59.4
Slovakia 445 [ 451 [40.1 | 37.6 |38.0 |36.9 |344 |348 |41.6 [39.8 |389 |[382 |38.7

Soutce: [Enrostat, http://epp.cutostat.ec.europa.cu/portal/page/pottal/eurostat/home/, date
of access: 6.06.2014].

Among the economies analysed, the rate of public spending was kept lowest by
Lithuania — at 34.64% of GDP. The highest spending-to-GDP ratio occurred in Hungary,
where it amounted to 49.99% on average. During the same period, low values of public
spending-to-GDP ratio were also maintained by: Romania — 35.15%, Estonia — 35.21%,
Latvia — 36.16%, Slovakia — 38.91% and Bulgaria — 39.4%. Even the economies with
highest spending rates in the group, namely Poland with 43.5% of GDP, Czech Republic
with 44.65% of GDP and Slovenia with 45.3% of GDP, did not reach the EU average.
The post-communist economies which accessed the European Union generally keep their
public expenditures low. The countries with the lowest spending-to-GDP ratios at the
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same time present the highest rate of economic growth. On the other side, the Hungarian
economy with the highest spending-to-GDP ratio in the group at the same time presents
the lowest rate of economic growth. The same refers to Poland and the Czech Republic.

TABLE 3.
Net borrowing/lending of consolidated general government sector
as a percentage of GDP

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Bulgaria 06| -1.2] -04 1.9 1.0 1.9 1.2 1.7 -43| -31| 20| -0.8 -1.5
Czech Rep. 56| -65| -6.7| -28| -32| -24| -07| -22| -58| 47| -32| -42 -1.5
Hstonia -0.1 0.3 1.7 1.6 1.6 2.5 24| -3.0] -20 0.2 1.1] -02 -0.2
Latvia 21| 23| -16| -1.0| -04| -05| -07| -44| 92| 82| -35| -1.3 -1.0
Lithuania 36| -19| -13| -15( -05| -04| -1.0| -33| -94| -72| -55| -32 -2.2
Hungary -40| 90| -72| -64| -79| 93| -51| -37| 46| -43 431 -21 -2.2
Poland 51| -50| -63| -57( -41| -36| -19| -3.7| -75| -7.8| -51| -39 -4.3
Romania 35 20| -1.5) -12( -12| -22| 29| -57| 90| -68| -55| -3.0 -2.3
Slovenia 40| 25| 27| 22| -14| -1.3 00 -19| -63| -59| -64| -40| -147
Slovakia -6.5| -82| -28| -24| -28| -35| -18| -21| 80| -7.5| -48| -45 -2.8

Soutce: [Ewrostat, http://epp.cutostat.ec.europa.cu/portal/page/portal/eurostat/home/, date
access: 6.00. 2014].

During the 2001-2013 period, for the countries in question the average rate of
budget deficit as compared to GDP was 3.14%. This value exceeds the EU-27 average
deficit of 2.7%. This relationship seems to confirm the hypothesis of the new EU
members having deficits naturally exceeding the European average. On the other hand,
an analysis of individual years within the period shows that some countries at times
exceeded this reference value The highest annual budget surplus (2.5%) was reported by
Estonia in 2006. With reference to the average value of budget deficit-to-GDP ratio
throughout the period analysed, again the country having the highest average deficit
was Hungary with its ratio of 4.73%. Also in Poland the average deficit was high, at
4.68%. The average rates of budget deficits reported by other countries amounted
respectively to: for Slovakia — 4.4%, Slovenia — 4.1%, Czech Republic — 3.8%, Romania
— 3.6%, Lithuania — 3.1%, Latvia — 2.7% and Bulgaria - 0,38%. The only country who
managed to average a positive budget balance throughout the period analysed was Estonia
(0.45%). The rise Pearsons correlative relationship between GDP and the budget deficit
is strongest in Latvia (0,88), Lithuania (0,84) and Estonia (0,82). Strong relationship also
occurs in the Bulgatia (0,79), Romania (0,74), Slovenia (0,6) and Slovakia (0,55). Only in
Poland and Hungary the correlation is weak. The above values allow the conclusion
of an adverse impact of a high budget deficit on economic growth. The countries who
had low budget deficit or even a surplus registered a higher rate of economic growth
than those with high budget deficit levels. This is contraty to the claim that the new EU
member countries use their high budget deficit levels to improve their capacities for
EU funding absorption and increase the rates of economic growth. It seems that the
high budget deficit levels are rather symptomatic of delays in economy transformations
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and public finance reforms. This hypothesis finds its confirmation in the data referring
to the public debt-to-GDP ratio.

TABLE 4.
General government consolidated gross debt as a percentage of GDP

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Bulgaria 67.3| 53.6 459 | 37.0| 292| 227 | 17.2| 13.7| 146| 162 | 163 | 184 | 189
CzechRep. | 249 | 282 29.8| 30.1| 29.7| 294 | 27.9| 287 | 34.6| 384 | 41.4| 46.2| 46.0
Hstonia 4.8 5.7 5.6 5.0 4.6 4.5 3.7 4.5 7.1 6.7 6.1 9.8 10.0
Latvia 140 | 135| 146 | 149| 124 10.7 90| 19.8| 36.9| 445 420| 40.8]| 38.1
Lithuania 231 223 | 21.1| 194 184 180 169 | 155| 29.3| 37.8| 383 | 40.5| 394
Hungary 52.0 | 55.6| 584 | 59.1| 61.8| 65.6| 659| 73.0| 79.8| 822 821 | 79.8| 79.2
Poland 37.6 | 422 47.1| 457 | 47.1| 47.7| 45.0| 47.1| 509 | 549 56.2| 55.6| 57.0
Romania 257 249 21.5| 187 | 158 | 124 | 126| 13.6| 23.6| 30.5| 347 | 38.0| 384
Slovenia 26.8| 28.0| 27.5| 27.2| 27.0| 26.7| 233 | 22.0| 352| 387 | 47.1| 544 | 717
Slovakia 489 | 434 424 | 415 342 305 293 | 279| 3506| 41.0| 43.6| 52.7| 554

Soutce: [Ewrostat, http://epp.cutostat.ec.europa.cu/portal/page/portal/eurostat/home/, date
access: 0.06.2014].

Throughout the period analysed, only two of the countries in question ever exceeded
the 60% cap on the proportion of public debt to GDP: Bulgatia, Slovenia (for one year)
and Hungary (for nine consecutive years). The situation of Hungary is the more dangerous
that during the 2001-2013 period its public debt grew steadily from 52% to 79.2%. And
the debt kept growing despite the fact that since 2006 Hungary has been gradually
reducing its budget deficit. During the 2001-2013 period, the average value of debt-
to-GDP ratio for the economies in question was 33.6%, which is definitely lower than
the EU-27 average of 61.2% for the same period. However, the differences in public
debt levels between individual countries were large indeed. Half of the countries: Bulgatria,
Estonia, Latvia, Lithuania and Romania surveyed had a average public debt of less
than 30,1% GDP. At the same time, those countries obtaining the highest economic
growth rates.

5. Conclusions

Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania,
Slovakia and Slovenia are all countries in Central and Eastern Hurope who had similar
experiences on their way to economic and political transformation. All of them had to
reform their economies as a consequence of the economic and political transformation.
Their transition from the centralised to free-market economy entailed various social
tensions and economic costs. However, they did not choose the same fiscal solutions to
attain their economic goals. Each of the countries decided to apply its specific set of
fiscal instruments to arrive at economic growth.

The analysis of fiscal policies run by the Central and Eastern Europe countries in
question demonstrates a significant divergence in their approach to individual aggregates,
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but also many regularities which all of them share. It can be observed that all those
countries are subject to a competitive pressure with respect to the fiscal burdens imposed
within their economies. While competing for investment capital, the Central and Eastern
Europe countries reduce the fiscal burdens and that results — for all of them — in the public
revenue-to-GDP ratios below the European average. Therefore it may be assumed
that in this way those economies have been trying to acquire the capital necessary to
finance their long-term economic growth. However, while the decisions to put their public
sector revenues low are relatively easy, the decision to curb public expenditure is not
necessarily so. In this context, the position of Hungary seems particularly dangerous
as its public spending level has exceeded the European average and is coming close
to that of Scandinavian countries.

A very different approach to their budgets was adopted by Lithuania, Latvia and
Estonia. Those countries adjusted their public spending to low public revenues and run
a small-budget policy. In order to maintain the adopted fiscal standards, those countries
had to enforce unpopular reforms which allowed to keep spending low. Obviously, it
could be argued that The Hungarian policy might be devised for a long-term success.
The high public spending levels might favour the absorption of EU funds. However,
this concept should be bringing high rate of economic growth, while the situation in
Hungary is just the opposite.

The objective of the adopted approach to fiscal policy is attaining a high rate of
sustainable economic growth. The decisions related to public revenues and spending,
budget deficit and public debt are to foster this primary objective notwithstanding the
criteria set forth in the European treaties. However, compliance with the fiscal criteria
allows reaching a rate of economic growth that is definitely higher than the one obtained
while exceeding the deficit and/or debt reference values. The example of the EU member
countries of Central and Eastern Europe cleatly demonstrates the relationship between
the high fiscal standards and the rate of economic growth. The public revenue levels,
budgeted below the European average due to competing for investment capital, have
enforced other measures related to public spending, budget balance and — consequently
— public debt. Running a prudent fiscal policy required the countries of Central and
Eastern Europe to follow the socially controversial path of system transformation.
However, this brought about a high rate of economic growth. Therefore, it may be
concluded that maintaining the low levels of public revenues and spending as well as
budget deficit and public debt ensure not only meeting the convergence criteria but
also a higher rate of economic growth than that attained by the non-compliant countries.

The analysis has demonstrated the risks related to unsound selection of fiscal policy
instruments that are run by the countries of Central and Eastern Europe. The core
objective of fiscal policy is attaining a high rate of sustainable economic growth. However,
the emerging economies are often tempted to achieve the short-term social objectives.
The budget deficit may be utilised to achieve such objectives e.g. to maintain a political
consensus. Still, a frequent side effect is an increased public debt. The Hungarian economy
makes an example of the adverse impact of unsound selection of fiscal instruments
to reach short-term objectives. The sluggish GDP is just an outcome of such policies.
Consequently, the next objective of the Hungarian government must be restoring
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the balance of public finances. It seems that the Hungarian government suffers from
a deficit — first voluntary and then imposed — of instruments to create a long-term,
sustainable economic growth. It seems that the fiscal solutions applied by the Baltic states
or Romania are best-suited to the specifics of the emerging economies of Central and
Eastern Europe. Maintaining the discipline of public finances, low budget deficit and
consequently low public debt translate into high rates of economic growth. In this case,
the primary objective of fiscal policy prevails over the short-term goals. Moreover, in an
economy maintaining the discipline of public finances, the fiscal instruments are easier
to apply in a situation of such a global economic downturn as the one we saw in the
second half of 2008. An analysis of the processes arising from the fiscal policies adopted
by Hungary or other countries discussed here seems to be an exercise recommendable for
Poland, which still runs the risk of applying the fiscal instruments to short-term goals
at the expense of long-term economic growth.
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Summary

The path of European economic integration these days seems to be dominated by the European Union
— its functioning and current challenges. It is however worth emphasizing, that the process of European
integration together with commercial and trade aspects thereof, includes also elements which remain beyond
the mainstream of Union—otiented debate and involve countries not being EU Member States. European
Economic Area (EEA) is a good example of that. The supranational model of integration combined with
inclinations towards more traditional, intergovernmental, concept of cooperation resulted in a very interesting
form of economic integration grouping. The motives for establishing EEA, the mosaic of interests represented
by states engaged, the economic conditionings in that respect and — finally — the character of EEA and the
peculiar instruments of decision-making are then worth a closer analysis. No less important are perspectives
of EEA further development. Those problems are the main elements of considerations presented in this
contribution.

Key words: European Economic Area, European Union, EFTA, european integration

1. Introduction

The permanent development of the European Union, both in the aspect of
constitutional reforms and in the economic dimension, regardless of conclusions
formulated in this matter, necessarily results in the most common perspective of the
evaluation of the European economic integration becoming just the Union (Community)
perspective. The accomplishments of the Lisbon Treaty, the eurozone crisis and the
fiscal pact, discussions on the EU extension and its external relations: these issues seem
currently to dominate. Simultaneously, it is a truism to state that the Union does not
function in an economic or political vacuum. It is important to note the EU and the
remaining countries of the continent are connected by a network of incredibly interesting
links and relations resulting from a peculiar evolution of integration processes in Europe.

This paper is dedicated to the problem of the European Economic Area (EEA),
remaining a particular example of integration of member states of the Communities

1 Agnieszka Piekutowska, PhD — Faculty of Law, University of Bialystok, e-mail: pickutowska@
uwb.edu.pl; Tomasz Dubowski, PhD — Faculty of Law, University of Bialystok, e-mail: t.dubowski@
uwb.edu.pl.
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(now the Union) and member states of the other European cooperation group: the
EFTA. The following considerations concentrate on three basic issues: the assessment
of the genesis and the process of forming the EEA, the assessment of the formal effects
of the aforesaid process in the form of the Agreement on EEA and the decision-making
system created thereby; conclusions referring to the future of the EEA and potential
challenges in this matter. The selected issues provide an opportunity for a broader analysis
of extremely interesting threads. Which motives and interests of the European
states determined the EFTA-EEC relations evolving from tivalty, a specific competition
towards cooperation and one-direction moves in the membership of both groups?
What is, in the treaty dimension, an actual shape of the cooperation model of the
member states of both formations and how does it correspond with their needs and
expectations? Finally, what are the perspectives of the further development of the EEA
in view of current expetiences and positions of its members. The following analyses
make an attempt at answering the questions signaled.

2. Genesis, motives, interests
2.1 Primary conditions of EC- EFTA coexistence

The European Free Trade Association originated as a response to integration
processes of the 6 countries making in the 1950s the European Economic Community.
A part of European countries potentially interested in participation in the EEC were
not inclined to accept all the conditions of membership in this organization. Denmark,
Norway and Portugal were critical towards the rules of free competition of industrial
products. Austria, Finland, Sweden and Switzetland, on the other hand, were against
forming an supranational institutions which would reduce their neutrality. Great Britain,
in turn, wanted to preserve its developed trade relations with the Commonwealth
countries. Consequently, based on assumptions different from those of the EEC, an
integration group appeared in Western Europe, which was a competitive offer in relation
to the membership in the Communities. The then map of the European integration
processes was defined as the “Europe of the Six” versus the “Europe of the Seven”
[Langenhove, 2011, p. 105], and the formula of mutual relations and potential
cooperation became a serious challenge.

What is remarkable, in various petiods of these groupings functioning, in their
particular member states, a vivid discussion juxtaposing two alternative solutions:
cooperation (which actually in the 1990s was institutionalized in the form of EEA)
ot full membership (of the interested EFTA states in EC/EU) was provoked. Taking
into consideration the starting point, there occurred here a sort of paradoxical situation.
The conditions of membership in EEC which were unacceptable for European countties
set foundations for building EFT'A. Cooperation between EFTA and EEC was natural
and necessary but the rules of this cooperation turned out so little satisfactory for some
EFTA states that they decided to apply for their full membership in EC. Thus, it turned
out that the practice of EFTA functioning led to a verification of primary concepts of
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some European countries referring to the desired integration formula and made them
change the assumptions in this matter directing them towards supranational cooperation.
This process is worth close scrutinizing,.

The first withdrawals from EFTA, those of Britain and Denmark, and their accession
to the Communities meant the diminishing of the former organization and,
simultaneously, made an inducement to sum up the effects of its work. The achievements
of integration within the framework of EFTA was evaluated positively, which was
demonstrated by, for example, the growing volume of trade exchange. An analysis
of the trade directions of EFT'A countries proved far-reaching trade connections with
the EC. For instance, in 1978 intra-EFTA trade (measured in exports) constituted 15.1%
of the total trade of the group, whereas the export to the EC as much as 48.8% of
the total [Conseil de 'Europe, 1980, p. 613]. It was one of the main reasons for
intensifying EFT'A countries’ actions towards improving the position of the goods
from them on the EC market. As early as the beginning of the 1970s individual
agreements with the Communities were signed, e.g. the Agreement between the
European Economic Community and the Republic of Iceland of 1972 [The Agreement...,
1972], or the Agreement between the European Economic Community and the
Kingdom of Norway of 1973 [The Agreement. .., 1973] providing for building zones
of free trade in industrial products. These agreements, however, were regarded as obsolete
and inadequate to face new challenges resulting from the acceleration of integration
within the EU [Berg, 2009, p. 20].

At that time EFT'A countries expressed their will to deepen their cooperation with
EC but the Community party faced new internal and external challenges: i.e. the accession
of Greece. Relations with EFTA countries remained of secondary importance
[Dupont, 1998, p. 124].

The eatly 1980s were charactetized by further intetest on the part of EFTA members
in cooperation with EC. The incentive was the growth in importance of EC in terms of
trade. Between 1972 and 1986 intra-EFTA import fell as a percentage of total EFTA
imports from 15.9 to 13.3%. The fall in export between EFTA states was, on the other
hand, 3.8 percentage points (from 18.3 to 14.5%). Simultaneously, EFTA’s imports
from the EC increased from 59.4 to 61.1% and export to the EC increased from
51.8 to 53.7% [Laursen, 1995, p. 188]. Commercial dependencies were not unilateral.
EFTA states made up the largest market of the EC, taking over 23% of its exports,
much as goes to the United States [Commission of the European Communities, 1985].
However, reasons for deepening cooperation of the Western European countries did not
reach the ground fertile enough on the part of the EC, which focused its efforts on
internal actions ditected to re-launch the internal dynamics [Dupont, 1998, p. 124].

2.2 A breakthrough in EC — EFTA relations

A factor of fundamental importance for the intensification of EFTA countties’ efforts
towatds closer cooperation with the EC was the beginning of building a single market
on the territory of the Communities. The EFTA states saw a threat in this process, for
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example in the form of relative deterioration of competitive position of their goods.
In the late 1980s the five EFT'A countries were heavily dependent on the EC market,
which is demonstrated by the fact that on average 53% of their exports went to the
EC. Whereas in the late 1980s the share of export in GDP made up 35%, thus, roughly
18% of their income was generated directly from sales to the EC [Schiff, Winters,
2003, p. 220]. Between 1986 (the year the Single Market program started) and 1990,
EC’s importance in EFTA total inward foreign investment fell from 47 to 36%. At the
same time the EC share of EFTA’s outward foreign direct investment grew from 30 to
63%. Inasmuch as many other factors shape the scale and the direction of direct foreign
investment flow, these changes suggest that the EFTA countries’ fears were justified
[Baldwin, 1992, p. 7].

The factor affecting the EC concept of deepening the cooperation with the EFTA
states became political changes in East European countries. Most of the states in this
region from the very beginning of transformation aimed at integration with the then
EC. Economically, there were emerging demands for new trade arrangements (signed
1.a. in 1988 with Hungary, signed in 1989 with Czechoslovakia and Poland). There was
cleatly a fear that more far-reaching demands would emerge. At that time the Community
party wanted to eschew communicating that in the nearest future the accession to
the EC was possible by having to accept new members coming from EFTA [Dupont,
1998, p. 124].

The breakthrough in the process of building the EEA was J. Delors speech in the
European Parliament in 1989. His words “There is a queue of applicants at the door
seeking membership or closer cooperation, even as we are assessing how much remains
to be done” [Delors, 1989, p. 2] expressed the anxieties described above. In response to
vivid membership aspirations, Delors proposes developing ‘flexible proximity policies’.

On the part of EFTA, which made every possible effort to preserve unanimity during
the negotiations there emerged positions against the process of building EEA (among
those interested in full membership) or doubts if building an institutional and legal bridge
between EU and EFTA was possible. Thus, it was necessaty to develop a completely
new solution [Brundtland, 2009, p. 14]. Advocates of full integration saw a “sidetrack”
in the process of EEA building, which would not allow to achieve the goal in the
form of membership.

The negotiations brought about significant changes of positions: some EFTA
member states, those which even in March 1989 during the meeting of heads of EFTA
Governments had defied a customs union with the EC decided to apply for membership
in the EC “before the ink was dry on the draft EEA agreement” [Berg, 2009, p. 21].1t
is worth noting that until now all the EFT'A member states (except Liechtenstein) have
applied for EC/EU membership. For instance, Austria formally applied to join the
EC on 17 July 1989, which is before the negotiations on EEA began and Sweden
formally applied to join the European Communities on 15t July 1991, which is during
the negotiations of the EEC Agreement.. This leads to reflection and provokes
a number of questions. Did EEA not satisty the needs of EFTA member states referring
to either institutional or sector solutions? Were other available solutions better for EFTA
states? Perhaps the negotiations on EEA facilitated the process of application for
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full EC membership? The EFTA countries faced a dilemma: cooperation with the EC
or full membership.

The offer of cooperation within the framework of EEA includes several economic
profits for EFTA states. Because both EC import and EFTA import came in 67% and
73%, respectively, from the area which was to embrace the EEA, and, additionally,
the EEA Agreement imposed on EFTA states no obligation of adopting a joint customs
tariff, it was expected that the trade diversion effect would be low [Baldwin, 1992, p. 3.
As to the creation effect, in the almost duty-free situation and trade based on the previous
bilateral agreements, it would result from the removal of resource-wasting trade barriers.
Lifting these barriers provides a more beneficial effect on the prosperity of the
cooperating states than in the case of lifting duties. Some estimations demonstrated
that EFTA states joining the single EC market would bring profits on the part of EFTA
on the level of 3% of its GDP, while the losses, if the EFTA states had not decided
to cooperate, would have been on the level of 0.5% of GDP [Schiff, Winters, 2003
p- 220].

On the other hand, an essential drawback of the EEA Agreement from the EFTA
countries’ point of view was an institutional aspect: the influence of the EFTA states on
EC law in the scope embraced with the agreement.

Consequences of EFTA states’ cooperation with the EC for the latter was not
a mirror reflection of the consequences the former could have expected. The cooperation
within the framework of EEA brought for the Community party slight economic
benefits, which suggests that it was political stimuli that dominated. Liberalization of
trade within the framework of cooperation of a large region and a small region entails
higher benefits for the smaller region, which is within EEA for EFTA. Haaland-Norman
estimated that EFTA states joining the single market would increase the Communities’
GDP by 0.02%, whereas the influence on the part of EFTA would be 40 times higher.
In 1990 EC export to EFTA countries constituted only 2.4 of its GDP, whereas EFTA
export to EC 15.2% of EFTA’s GDP [Baldwin, 1992, p. 14]. Among political reasons
encouraging the Community party to cooperate with EFTA states it is important to
underscore the above-mentioned anxieties of the vivid membership aspirations of
European countties. Simultaneously, the Community party was threatened with blaming
for being a closed, inaccessible club. Extension would be a strong counter-argument in
this debate, whereas extension by the EFTA states would be less expensive than
extension by Hastern and Central European countries. Moreover, it is noted that
regional integration agreements enabled the main powers on the international stage
to strengthen their position in future multilateral negotiations [Schiff, Winters, 2003,
p. 260].

EC membership meant for EFT'A countries full representation in the decision-making
process of the EC but extra economic benefits for this organization (in comparison with
cooperation within the framework of EEA) were insignificant. The membership was
connected, znter alia, with the obligation of participating in the EC budget. From the
Community party’s point of view, among the benefits resulting from the full membership
of EFTA states in the EC may be counted not only payments to the EC budget but also
extension of the market area for the existent agricultural surplus of the Community
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[Baldwin, 1992, p. 15]. At the same time, it was expected that EFTA states would
not benefit from the support of the regional policy. The most cautious estimations
indicated that they would be net payers.

Summing up, the EEA brought considerable economic benefits to EFTA states
with a considerably limited influence on law created in the Communities. The Community
party could not expect far-reaching economic benefits from cooperation in the
framework of EEA: the political motives were of the primary importance.

The EFTA countries” membership in the EC, on the other hand, brought them
slight extra economic benefits but a significant change in the participation in the decision-
making process of the EC. The Community party, in turn, could expect (mainly due
to the anticipated high contributions of EFTA states to the EC budget) high economic
benefits.

A considerable growth in intra-community trade together with significant fall in
mutual export between the EC and EFTA [Schiff, Winters, 2003, p. 43] made the
negotiating position of EFTA states weaker. The Community patty was a regional
hegemon, while EFTA acted as a demandenr. Consequently, EFTA had to pay a high
price for the privilege of access to the single EC market and the EC over-priced the
EEA product [Dupont, 1998, p. 124].

3. The EEA Agreement and institutional aspects

The text of the agreement was signed in October 1991. However, the Court of
Justice of the EU regarded the legal control system determined in the agreement as
against the Treaty of Rome. The text of the EEA Agreement which took into
consideration the Court’s observations was signed on 2 May 1992 in Porto, Portugal.
The Agreement provided for coming into force, after the requisite ratification, at the
beginning of 1993. The ratification process was considerably prolonged [Maka¢, 2011,
p- 73]. One of the reasons was the negative result of a referendum in Switzerland of
6 December 1992, as a result of which Switzerland withdrew from the agreement
(interesting enough, the decision was taken by the majority of only 50.3% of voters,
whereas fewer than 24 thousand votes would be sufficient to make a decision on
Switzerland entering EEA) [Kuzelewska, 2003, p. 99]. The Agreement taking this
change into consideration came into force on 1 January 1994.

Association of the EC/EU with 3 EFTA countties, as Article 1 of the Agreement
on the EEA [Agreement on the Enropean Economic Area, 1994] maintains, set as a goal
supporting trade and economic cooperation between the parties. This goal is to be
achieved through for instance free movement of goods, persons, services, capital.

The literature on the subject underscores the special nature of the European
Economic Area in relation to the classical classification of economic integration stages.
A. Maka¢ considers EEA as a “kind of single market” [Maka¢, 2011, p. 80]. The
EEA market is not identical with the internal market as it is in the EU. It is worth
emphasizing that in goods exchange it constitutes a free trade zone and not a customs
union. Moreover, agricultural and fish products are excluded from the free movement
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of goods and an significant difference is the lack of joint economic policy [Bijak-
-Kaszuba, 2004 p. 162]. Another reason why the integration processes in the framework
of EEA cannot be treated as a single market is the fact that the trade between the
EU and the three EFTA counttries is limited by such bartiers as differences in VAT
and different standards [Sporek, 2004, p. 203].

An aspect of great importance for the EC and EFTA member states on the stage
of developing the EEA Agreement was the institutional aspect, including the decision-
making procedure. This area touches upon an issue, neuralgic for every country, which
is sovereignty manifesting itself, for example, in the ability of legislation. It is important
to note that the specificity of the EEA Agreement assumes the EFTA states joining the
joint market and not shaping this market on the basis of bilaterally determined rules.
Thus, it also required adopting specific, exceptional institutional solutions.

The dilemma of EFTA countries, naturally enlivened at the stage of negotiations of
the EEA Agreement: cooperation with the EC within the EEA or full membership in
the EU, inevitably implied comparisons within the area of law making. It is worth
highlighting then, which solutions in the field of policy-making was provided for by
the alternative option: membership in the EC/EU.

The decision-making process in EEA is shaped in another way and consists in
the functioning of common organs establishing EFTA-EEA and EU/EC-EEA
representation. It begins on the part of the EC/EU. A draft act is prepared by the
European Commission. The EEA Agreement provides for a contribution of EFTA-
-EEA states at the proposal stage. In accordance with Article 99.1 of the Agreement at
the stage of preparing the draft of a new act the European Commission ,,seek advice
from experts of the EFTA States in the same way as it seeks advice from experts of
the EC Member States”.

During the crucial stage — the adoption stage of new legislation — EFTA-EEA states
are not entitled to participate in decision-making. According to Article 99.3 of the
Agreement: “during the phase preceding the decision of the Council of the European
Communities, in a continuous information and consultation process, the Contracting
Parties consult each other again in the EEA Joint Committee at the significant moments
at the request of one of them.” Thus determined participation of EFTA-EEA states in
the process of adopting internal market aeguis against the background of the solutions
binding for EU full members demonstrates clearly lesser influence of the EFTA-
EEA countries.

In order to secure the homogeneity of the single market, the legislation on the part
of the EU has to be applied by all EEA states, including the EFTA-EEA countries.
The adoption of an EEA- relevant legal act by EU institutions launches the decision-
-making process on the part of EEA. The EEA Agreement provides for the
incorporation of new EU internal market acguis into the EEA Agreement through
changes in annexes and protocols (in accordance with Article 102 of the Agreement,
“the EEA Joint Committee shall take a decision concerning an amendment of an
Annex to this Agreement”). As the EEA is a dynamic atea, the process of adjustment
of the EEA Agreement is permanent: only in the year 2011 the EEA Joint Committee
(which, according to Article 93.1 is accountable for the successful implementation
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and operation of the Agreement) adopted 164 decisions incorporating 373 legal acts
[EEA Joint Committee, 2012, p. 1]. Since the EEA Agreement came into force, over
seven thousand EU legal acts have been incorporated into the agreement [European
Commission, 2012a, p. 6].

It is worth underscoring that although the incorporation of the internal market acguzs
is carried out through a decision of the joint institution of EEA which includes
representatives of both groups (according to Article 93.1 the EEA Joint Committee
consists of representatives of the Contracting Parties), the incorporated legislation
is the law made on the part of the Union, on the form of which the EFTA-EEA
states did not have a far-reaching influence. Hence, critics of so built decision-making
system within the framework of the EEA regarded it as “intrusive legislation”.
[Emerson, Vahl, Woolcock, 2002, p. iv]. In some European leaders’ opinion, this
meant adoption of the decision-making process “governed by fax2.

From the lack of this far-reaching influence of EFTA-EEA states on the legislative
process in the institutional system of the EEA, an essential consequence may result
for the entities acting within the EEA. The EEA regime leaves a certain dose of
political uncertainty, which diminishes the investment attractiveness of EEA-EFTA
states, which do not make this law [Emerson, Vahl, Woolcock, 2002, p. iv].

4. Implementation of the Agreement on the EEA

Evaluation of the functioning of the EEA may be carried out according to different
perspectives. The consequences of the functioning of the Agreement felt by the EU will
not be identical with the consequences felt on the part of the EFTA-EEA countries. Also
the position of the grouping on the international arena requires explanation.

4.1 Economic aspects of Agreement’s implementation

As a starting point of the initial analysis of the consequences resulting from the
implementation of the EEA Agreement we may assume one of the main aims of
the group, which was reflected in Article 1 of the Agreement: ““I'he aim of this Agreement
of association is to promote a continnons and balanced strengthening of trade (...)”. In this light,
it is worth noting that in 2010 export of goods within EEA amounted to § 3,519,827
million, which made 68.7% of the total export of the group [The World Bank, 2012,
p. 352]. From the point of view of the trade exchange of EFTA-EEA states, with one
exception of the import of Iceland in 2011, the EU, since 1995, has remained the
main trade partner. In the scope of goods exchange, in the case of Iceland, between
1995 and 2007 import and export with the EU tripled. In the case of goods exchange
of Norway between 1995 and 2011 import from the EU doubled and export grew
by over 3.5 times [Eurostat, 2013a].

2 Prime Minister David Cameron’s expression [Cameron, 2012].
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It is obvious, which was expressed at the stage of preparing and negotiating the
Agreement, that economic benefits on the part of the EU-EEA are less measurable
than on the part of EFTA-EEA. It is connected with the size of markets. Along with
the accession of new states to the EU, the differences between these markets exacerbated.
The EEA provides the EFTA-EEA states with access to the market of the population
of over 500 million while the EU-EEA states gain access to the market almost 100
times smaller of the population on the level of 5.3 million [Eurostat 2013b]. Hence,
an asymmetry of exchange dependencies can be observed. Exemplifying, Norway in
2011 occupied, respectively, the 4% and the 7% place in the ranking of the most important
import-export partners of the EU. In turn, the EU27, whose participation in the
goods exchange of Norway is on the level of 74.7% is, both in the case of import and
export, in first place among main trading partners of Norway [European Commission,
2012c¢, p. 4]. In the case of Iceland, the inequality turns out even more noticeable.
Whereas the share of this country in the EU trade exchange (which in 2011 was 0.1%)
situates it in the 60t place of the EU trade partners, the EU27, with its share in the
Iceland’s trade on the level of 63.7%, is the main trade partner of this country
[European Commission, 2012b, p. 4].

It is important to emphasize the financial contribution on the part of the EFT'A-
EEA states towards reducing economic and social differences between the EU regions.
This financial assistance is provided within the framework of Norwegian Financial
Mechanism and the European Economic Area Financial Mechanism, i.e. Norway
Grants and EEA Grants. It is estimated that within 20 years, i.e. from 1994 to 2014 the
EFTA-EEA states will have allotted €3.7 billion. This contribution grew considerably:
from €500 million during the period 1994-98 up to €1.79 billion in the current
perspective for the period 2009-2014 [European Commission, 2012a, p. 13].

Assuming that the effectiveness of a regional group’s functioning manifest itself in
tulfilling the assumptions adopted, it is worth referring also to the concept, raised at
the stage of originating the EEA, of strengthening the position of European states on
the international arena. In trade, whereas the EU export in 2010 constituted 32.7%
of the world export, the EEA export made up 33.6% of the world export [The
Wortld Bank, 2012, p. 352].

4.2 Legal and institutional aspect of EEA functioning

It is also worth considering the legal aspect of functioning the EEA. It is subject
to parallel assessment by the EU and the particular EFTA-EEA countries.

The axis of reflections upon this matter will be, resulting from the specificity of the
EEA Agreement, the implementation process of the legislation made on the part of the
Union on the level of EEA. In the context of the assumption of the necessity for single
law on the whole territory of the EEA, what can be observed is a quite considerable time
shift between the adoption of an act by the EU and its implementation on the part
of EEA-EFTA. It is partly a natural phenomenon resulting from the necessity of taking
a decision by the Joint Committee. However, this shift is excessive in certain cases. For
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instance, environmental directives are transposed by the EFTA-EEA states 341 days
later than by the EU-EEA [European Commission, 2012a p. 8]. At the same time, as to
the transposition of directives, the EFTA-EEA states note a slightly higher transposition
deficit than EU countries [EFTA Surveillance Authority, 2013, p. 5].

Sources and consequences of the lack of homogeneity of law on the part of EU-EEA
and EFTA-EEA are essential. The reasons may be connected with the existent
institutional solutions as well as political stimuli. It is demonstrated, for example,
that the delays are for the EFTA-EEA states a buffer, by which they reduce a political
tension in the case of controversial legal acts. Moreover, the sources of delays may
be found in the decision-making system. Within the framework of it particular EFTA
states before taking a decision by the Joint Committee, not always by the deadline
provided for by the Agreement, notify meeting their constitutional requirements.
Sporadically a source of delay is the lack of agreement on the scope of the matter
which is to be considered as “EEA-relevance” [European Commission, 2012a, p. 5].

The lack of homogeneity of law on the whole territory of the EEA results in far-
reaching consequences: the entities of the single market in the EEA may face various
requirements and rules on the part of the EU-EEA and EFTA-EEA. In certain
circumstances this may create conditions for improving their competitive position.
This phenomenon is not conducive to preserving the certainty of law.

Although both the EU-EEA party and the EFTA-EEA party indicate numerous
drawbacks at the stage of law incorporation to the EEA Agreement, so far ultimate
mechanisms, provided for in Article 102 or Article 111 of the Agreement (providing
for, respectively, a procedure of temporary suspension of the part of the Agreement
directly affected by new legislation or a procedure of conflict-solving), have not been
applied. This fact, however, cannot be recognized as a confirmation of the proper
functioning of the institutional dimension of implementing the Agreement. In view of
the irregularities adduced before, the fact of not reaching for the ultimate instruments
suggests that their nature is too preventive (coercive). This results in a necessity of the
revision of the institutional solutions: the necessity which is noticeable both in the
EU-EEA and the EFTA-EEA.

Moreover, the need for changes in the EEA Agreement results from the evolutions
to which the integration within the EU inevitably and incessantly is subject. Along
with the development of the EU single market there also emerged the so-called policies
accompanying the functioning of entities on this market (such as the issue of copyright
and patent protection). The EEA Agreement establishing a single market with important
exemptions (such as agricultural policy or tax harmonization) seems to be subject to
further asymmetry. This is a justification of the revision of the EEA Agreement.

What is more, the development of the EU provides grounds for considering
a possibility of extending the EEA Agreement onto the areas, which were not considered
while signing the Agreement. Were they included therein, they would offer the EFTA-
EEA states a status alternative to the EU membership “an la carte basis” [European
Commission, 2012a, p. 4].

The above remarks lead to one more conclusion. Legal and institutional aspects of
cooperation in framework of EEA confirm that we deal here with an internationally
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eye-catching model of integration binding two separate groupings. Especially the
peculiarity of the EU legal order and links between this legal system and the one of
the EFTA are worth undetlining. They (accompanied by relevant institutional and
decision--making aspects) make EEA a very interesting integration structure also
from international law perspective.

5. Conclusion — The future of the EEA

The accession of Iceland to the EU will not change the membership of the EEA
but will change its structure, i.e. will cause a depletion of the number of states entering
the group on the part of EFTA-EEA. The number of EFTA-EEA states, reduced in
such circumstances to two, raises a natural question on the future of the group. The
financial and logistic aspects of the EEC functioning by no means undermine the
sense of its further existence. On the contrary. Cooperation with the EC and now the
EU in form of EEA has proved its worth and brought measurable positive results.
Consequently it may become a formula on which the cooperation of EU with other
states searching for opportunities of tightening economic relations with it may be
based?.

Moreover, this formula of cooperation with the EU is also considered by some
of EU member states. References to this form of cooperation [McKenna, 2012] appeared
in the discussion on a potential leaving the EU by Great Britain and potential formulas
of cooperation with the EU in the future.

It is important to underscore, however, that the EEA — access to the EU single
market is not an offer which may satisfy the states seeking even deeper integration
with/within the EU — for example, in the form of a monetary-economic union. As
long as the EU generally rejects a possibility of adopting the euro by non-member
states as national currency, the euro will constitute a factor encouraging the accession
(for the countries searching for a deeper form of cooperation than a single market).

It is the possibility of adopting a single European currency, a possibility that is not
available in the case of cooperation with the EU in the form of EEA, and which is
possible only in the case of membership in the EU that has become the factor which
made attractive the other option considered by Iceland. This country expetiences strong
consequences of the economic crisis. An abrupt depreciation of the Icelandic
crown during the recent economic crisis resulted in the increase in the accumulated
foreign debt (in crowns). There appeared numerous voices among national politicians

3 In BEurope we know cases where the further existence of agreements was questionable in connection
with leasing them by many member states, including those founding. When CEFTA was left by all the
founding states (in connection with the accession to the EU) the membership of this group amounted to
3 countries: Romania, Bulgatia and Croatia, which by 2004 also applied for membership in the EU. This
form of integration, however, raised interest among many Balkan countries. On 19 December 2006 Albania,
Bosnia and Hetzegovina, Croatia, Macedonia, Moldova, Montenegro, Serbia and Kosovo/UNMIK sing an
Agtreement on accession to CEFTA, simultaneously amending it. The Agreement is known as CEFTA 2006
|Consolidated V ersion of the Central European Free Trade Agreement. . ., art 40-41].
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that if the currency of Iceland had been the euro, the burden of paying off the debt
in euro would not have risen so rapidly. An unexpected solution became an opportunity
of membership in the EU [Bjarnason, 2010, p. 53].

Over nearly twenty years of the EEA several changes in the membership have
taken place. It is important to underscore that these changes are not symmetric: the
number of member states constituting a EU-EEA pillar in the EEA expanded (through
admission of new member states or a transfer of EFT'A-EEA states to the EU so to the
EU-EEA). The membership in the EFTA-EEA was subject to reduction only. It is
also important to signal here that the increase in the EEA membership on the side
of the EU through accession of new states, which essentially changed the tertitorial range
of the EEA Agreement was a process independent from EFTA-EEA states. Whereas
the accession of new states to the EU brings consequences also to the EFTA-EEA
states, it may be expected that the process of subsequent extensions (e.g. by such
countries as Turkey) will become a subject of attention and discussion of the largest
EFTA-EEA country: Norway.

A necessary prerequisite of EEA functioning is maintenance of its bipolarity. EEA,
whose idea was cooperation of two different groupings, will last as long as the two
groupings. Theoretically, the EEA would ceased to exist in the situation of all the
EFTA-EEA states’ transfer to the EU. Adopting as a perspective of these considerations
the geographical or territorial aspect of the Agreement, the shrinking membership of
the EFTA-EEA states becomes crucial for the further functioning of the Agreement.
Hence, not assuming any probability we can assume three scenarios of the EEA
functioning in the future: debilitation (through subsequent countries transferring
from the EFTA-EEA to the EU-EEA pillar), no changes in the EFTA-EEA
membership, or expansion (EEA as a formula on which the EU’s cooperation with
other third states will be based).

There is no certainty which scenario will come true. However, regardless the direction
of the further EEA evolution, even in the face of no changes in its membership, in view
of the opinion of the European Commission and some other member states, certain
modifications of the Agreement itself seem inevitable.
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HOW DOES INTERNATIONAL COMPETITIVENESS AFFECT
ECONOMIC DEVELOPMENT? A TWO-PHASE HYPOTHESIS

Summary

This paper analyses the impact of international competitiveness on economic development, based on the
World Economic Forum Global Competitiveness Index (GCI) and GDP/capita of 125 countries during the period
2007-2010. The results reveal two phases of the evolution of competitiveness. When GCI < 4.5 (on 1-7 scale),
any improvement of a country’s competitiveness affects current development more than future development.
When a country’s GCI rises above 4.5, further improvements of competitiveness will affect future development
more than current development. The 4.5 competitiveness threshold is remarkably stable throughout analyzed
period.

Key words: international competitiveness, development, logistic function

1. Introduction

The aim of this paper is examine how international competitiveness affects current
and future economic development. Let x; be the index of international competitiveness
at time # and & be the GDP/capita elasticity of x. We hypothesize the existence of
a threshold ¢ of x; which discriminates the following impact patterns of international
competitiveness on development:

1. When x; < g, then & > &41 > 42 > &z >,

2. When x; = ¢ then & = &41 = &2 = &3 =3

3. When x; > ¢y, then & < §41< g42< 43 <....

In other words, when a country’s competitiveness level is below the threshold ¢, an
improvement of competitiveness will affect current development more than future
development. On the other hand, if a country has a level of competitiveness above this
threshold, further improvements of competitiveness will affect future economic
development more than current development.

Salvatore [2010] follows the commonly accepted definition of international
competitiveness as the ability of a country or company to generate more wealth for
its people than its competitors in world markets. According to him, international
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Technology, e-mail: had@zie.pg.gda.pl; Prof. dr hab. Stanislaw Maciej Kot — Faculty of Management and
Economics, Gdansk University of Technology, e-mail: skot@zie.pg.gda.pl.
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competitiveness is the “growth potential”, because it describes the nations’ ability and
prospects for future growth.

Salvatore’s concept of growth potential is the reason for our research. The question
is whether international competitiveness affects only the future economic development,
or also the current development. Our two-phase hypothesis provides the answer to this
question. Countries in the first phase of competitiveness development, i.e. with x; < ¢,
may expect a descending pattern of economic development in current and future years
while improving their competitiveness. If countries have achieved the second phase of
competitiveness development, i.e. when x; > ¢, they may expect an ascending pattern of
economic development in the current and future years while improving their
competitiveness. Finally, if a countries” competitiveness equals the threshold ¢, any
improvement of competitiveness will provide the same economic development in all
years,

This paper is organized as follows. Section 2 presents statistical data and the method
of modeling the impact of international competitiveness on development. Section 3 shows
empirical results. Section 4 provides conclusions and suggests the directions of further
research.

2. Data and methods
2.1. Statistical data

We measure economic development by GDP/ capita. The GDP/ capita data are for the
years 2007-2010 come from WDI (2010) and given in international US dollars (2005
constant prices). We measure international competitiveness according to the World
Economic Forum Global Competitiveness Index (GCI). GCI, ranging from 1 to 7, is a weighted
average of several different components, each measuring a different aspect of
competitiveness [Schwab, Porter, 2008]. In this paper, we use GCI data for 125
countries in the years 2007-2009.

Luxemburg and Qatar seem to be outliers when analyzing GDP/capita. Table 1.
includes the Grubbs [1969] test for the initial sample and a sample without these two
outliers.

TABLE 1.
The Grubbs test for outliers in GDP/capita, all cases
Variable Initial sample The sample without LUX &QAT

Statistic p-value Statistic p-value
GDP 2007 3.81485 0.01047 2.62185 0.95880
GDP 2008 4.10349 0.00260 2.64767 0.87676
GDP 2009 4.09105 0.00273 2.73085 0.66719
GDP 2010 4.31720 0.00072 3.19973 0.11744

Source: Own calculations using [WDI, 2010] data.
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Table 1. shows that the sample becomes homogeneous when Luxemburg and Qatar
are excluded.

Table 2. presents basic descriptive statistics of selected variables in the sample without
the outliers.

TABLE 2.
Descriptive statistics of Global Competitiveness Index (GCI) and
GDP/capita (data without outliers: Luxembourg and Qatar)

Variable Valid N Mean Minimum Maximum Std. Dev.
GCI 2007 124 4.19 2.50 5.81 0.80
GCI 2008 123 4.18 2.85 5.74 0.67
GCI 2009 131 4.16 2.58 5.60 0.66
GDP 2007 121 14196.88 354.65 49876.95 13608.74
GDP 2008 120 14001.57 359.61 48557.30 13051.39
GDP 2009 119 13351.27 361.84 47264.07 12418.39
GDP 2010 110 12682.49 366.44 51969.47 12278.22

Source: Own calculations using data from: [Schwab, Porter, 2008; WDI, 2010].

2.2. The method

Our aim is to detect the exclusive effect of international competitiveness on
development. Therefore we build econometric models with GDP/ capita as dependent
variable 5, and GCI as the single independent variable x. Initial analysis of statistical data
shows that the relationship between GDP/capita and GCI is nonlinear. The following
logistic function seems to fit the data the best in the light of R? criterion:

J/ = - 5 3, c
1+exp{—(b+ex)}
where a, b, and ¢ are the parameters.

Logistic function (1) is the solution to the following differential equation:

dy ¢
o= Ja=). 2)
dx a

Eq. (2) shows that the reaction of development to an increase of competitiveness is
proportional to the already achieved level y and to the distance @ — y from the saturation
level a.

>0, 1)

The GDP/ capita elasticity € of international competitiveness is the following function
of x:
o
= 3
) 1+exp{b+c-x} ©
We estimate the parameters of nine logistic models using the STATISTICA package

non-linear least squares method. Each of these models describes the impact of GCI in
the year # on GDP/ capita in the year ++4, where £ = 0,1,2,3, + =2007, 2008 and 2009. Thus

&(x
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we estimate four models for # = 2007, three models for # = 2008, and two models for
¢t = 2009 - because WDI(2010) offers GDP/ capita data up to 2010.

3. Results

Table 3. summatizes the estimation results of four logistic models (1) with GDP/ capita
as a dependent vatiable for the years 2007, 2008, 2009, and 2010, where the GCly is
a single independent variable of each of these four models.

TABLE 3.
The estimated logistic models (1) of GDP/capita against GCI 2007
(standard errors in parentheses)

Model No. | GDP/capita a b c Proportion of
vatiance
accounted for (R2?)

1 2007 39991.53708 -9.83312 2.14977 0.76769
(3614.45950) | (1.38602) | (0.35035)

2 2008 41742.06318 -9.20974 1.97624 0.81569
(3943.17191) | (1.10663) | (0.28582)

3 2009 40782.72888 -8.93714 1.90074 0.81802
(4190.37683) | (1.05714) | (0.27644)

4 2010 47551.55456 -8.28560 1.67540 0.84363
(7156.03567) | (0.89150) | (0.24864)

Source: Own calculations using data from [The Global Competitiveness Report. . ., 2007-2008; WDI,
2010].

Similarly, Table 4. presents the estimation results of three logistic models (1) with
GDP/ capita as a dependent variable for the years 2008, 2009, and 2010, with GClps
as the single independent variable of each of these three models.

TABLE 4.
The estimated logistic models (1) of GDP/capita against GCI 2008
(standard errors in parentheses)

Model GDP/ capita a b c Proportion of
No. variance
accounted for (R?)

5 2008 42246.494791 -10.381609 2.258279 0.76483
(4081.695) (1.318) (0.335)

6 2009 41013.104058 -10.096100 2.185260 0.76454
(4221.165) (1.281) (0.328)

7 2010 49760.433369 -9.018812 1.838223 0.81507
(7727.094) (0.967) (0.266)

Source: Own calculations using data from [The Global Competitiveness Report. . ., 2008-2009; WDI,

2010].
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Finally, Table 5. shows the estimation tresults of two logistic models (1) with GDP/
capita as a dependent variable for the years 2009 and 2010 and GClan as the single
independent variable of each of these two models.

TABLE 5.
The estimated logistic models (1) of GDP/capita against GCI 2009
(standard errors in parentheses)

Model GDP/capita a b c Proportion of
No. variance
accounted for (R?)
8 2009 41496.83483 -10.33433 2.25141 0.77801
(4148.65130) (1.25382) (0.32261)
9 2010 49272.55165 -9.20171 1.90328 0.81115
(7322.10303) (1.00668) (0.27579)

Source: Own calculations using data from [The Global Competitiveness Report. .., 2009-2010; WDI,
2010].

Tables 3.-5. show that all the parameters are statistically significant (at a 0.05 level of
significance). The goodness of fit of the logistic function is surprisingly high bearing
in mind that GDP/capita is explained by a single variable only. This means that the
Global Competitiveness Index seems to cover most of the factors which influence economic
development.

We have also experimented with other functions, e.g. linear, exponential, polynomials,
etc. while approximating the relationship between GDP/ capita and GCI. However, none
of these functions fits the data better than logistic function (1). We have discarded linear
functions also because they predict negative GDP for low levels of GCL

Figure 1. shows the elasticity functions (3) of the logistic models presented in Table 3.

Figure 1. shows that all elasticity functions are positive. This means that an
improvement of international competitiveness enhances economic development and
that elasticity functions intersect approximately at competitiveness level 4.5. When
GCI < 4.5, the improvement of a county’s competitiveness affects cutrent development
more than future development. On the other hand, the improvement of a country’s
competitiveness affects future development more than current development when
GCI > 4.5.

In Figure 2. and Figure 3. one can observe exactly the same pattern of the impact
of international competitiveness on development. It is remarkable that in all the above
figures elasticity functions intersect almost at the same point, 4.5. This confirms our
two-phase hypothesis.
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FIGURE 1.

GDP/capita elasticity of international competitiveness 2007
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FIGURE 2.

GDP/capita elasticity of international competitiveness 2008
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FIGURE 3.
GDP/ capita elasticity of international competitiveness 2009
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4. Conclusions

Three general conclusions may be drawn from our research. First, international
competitiveness enhances economic development. The logistic form of the relationship
between GDP/capita and GCI, among other things, means that the impact of
competitiveness on development varies according to a country’s level of competitiveness.

Second, there is an optimal level of international competitiveness (3.5, 4.0) that
provides a maximal GDP/ capita elasticity.

Third, countries with low competitiveness may enjoy immediate effects of economic
development while improving their competitiveness. On the other hand, when highly
competitive countries invest in further improvement of their competitiveness they may
expect a greater economic development in the future rather than the present.

Obviously, alternative approaches are possible when modeling the impact of
international competitiveness on development. For example, GDP/ capita may be regressed
on present and past GCI values. Dynamic panel data models can be used for this
purpose. Also individual pillars of competitiveness can be used instead of the GCI in
such models. These are the approaches we plan to adopt in further research.
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TRANSFORMATION OF EUROPEAN LABOUR MARKET
POLICY MODELS - EXEMPLIFIED BY DENMARK,
GERMANY AND THE UNITED KINGDOM

Summary

Nowadays changes in the field of conditionings of European labour market policy as ageing society and
crisis of welfare state, impose new objectives for the process of cohesion creation. The European Union
countries, representing different labour market policy models (Scandinavian, corporate, liberal), have
implemented labour matket reforms allowing for effective usage of labour resources.

The author in the article presents the assumptions of labour market policy models and indicates the main
directions of its transformation in the current social and economic conditionings. That transformation mainly
regards to concentration on active labour market policies and increasing its efficiency. The analysis was based
on the example of three countries - Denmark, Germany and the United Kingdom. They represent three
different labour market models and ate characterized by the activity in the field of carried out teforms of
labour market (mainly active labour market policy). Those countries, thanks to the implemented changes,
improved the employability of labour force and (in spite of the economic ctisis from 2008) maintained stable
situation on the labour market.

Key words: models of labour market policy, welfare state, Denmark, Germany, United Kingdom.

1. Introduction

Nowadays the main challenge of the European labour market policy is to assure
appropriate level of labour force?, which allows maintaining stable output and demand.
As Europe has been facing demographic problems it is crucial to run reasonable
management of labour resources to use fully their potential by decreasing structural
and long-term unemployment as well as professional inactivity.

At the same time, as one of results of economic ctisis, there is shortage of funds for
activation policy. The European welfare states have had growing difficulties balancing
their budgets. The increasing level of deficits point to problems of system integration
which cannot, however, be attributed to the growth of the welfare state. In today’s world
of budget crises and austerity, the welfare state is often discussed in practical terms:

1 Ewa Rollnik-Sadowska, PhD — Faculty of Management, Bialystok University of Technology, e-mail:
e.rollnik@pb.edu.pl

2 According to International Labour Organisation methodology, there can be included, in the labour
force, those who are employed or unemployed but actively looking for work and ate available to take up
work.
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affordability, tax and benefit adjustment, efficiency, etc.. That is why, many European
countries, have conducted reforms, which concentrate on rationalization of public
spending.

Due to the low effectiveness of macroeconomic policies in the reduction of
unemployment and essential difficulties in implementation of structural reforms in
the labour market, researchers and practitioners of labour market policy focus on
aspects of the implementation of effective policy on the micro level, directed toward
labour supply [compare: Kwiatkowski, 2002, pp. 300-301]. Specialists of labour market
policy attach increasing importance to the analysis of programs aimed at active labour
market policy (ALMP). Such policy does not create new long-term jobs with competitive
nature. Active labour market policy? is mainly aimed to prepare the unemployed to re-
integration into the labour market as well as to maintain the employment of groups
of people remaining in the special situation on the labour market.

Its main functions may include [Kwiatkowski, 2002, pp. 301-302]:

- professional activation of the unemployed;

- reduction of the structural mismatch on the labour market;

- improving the productivity of labour;

- the impact on employment and unemployment;

- verification the readiness of the unemployed to work.

Efficient* labour market policy, leading to a better utilization of the existing labour
force, in the face of the current economic and demographic conditionings, is one of the
ptiorities of the European Union's cohesion policy.

There are determined, in the literature, four different models of labour market
policy — Scandinavian, corporate, liberal and Mediterranean®. The rules gathered in those
regimes assume different attitude toward the scope of the welfare state, the degree
of commercialization of labour market services, rules for the granting of benefits, as
well as the role of trade unions. Countries, representing different models, which have

3 The concept of active labour market policy is imprecise, since two approaches operate in the literature.
The narrow approach to this issue reduces the role of ALMP to support of the unemployed. The wide
recognition determines the role of ALMP in the activation measutes directed towards the labour force
(the unemployed, the employed, people threatened with redundancy), but also the inactive population
[Nagel, Smandek, 2010, p. 44].

4 The author of the article distinguishes between the concept of efficiency and effectiveness of active labour
market policy. The efficient active labour market policy can be the one that brings the desired results. These
results may relate both to reduce unemployment, improve the structural adjustments in the labour market,
increase effective labour supply and labour productivity as well as improve competition on the labour market.

On the other hand, the effectiveness of ALMP provides financial surplus generated in the outcome
(comparing the expenditure). If, however, it is possible to specify the expenses incurred for the implementation
of ALMP, it is difficult to assess the level of financial outcomes as a direct result of employment. It is also
difficult to measure indirect effects. In addition, there is a question whether the profit and loss account, in
the assessment of the effectiveness of ALMPs should be made on the level of the group covered by the
program of ALMP, or at the level of the whole stock of labour supply (in this case, determination of the
benefits will be affected by the occurrence of displacement, substitution, idle gear and tax distortion effects)?

5 The Mediterranean model is represented by Italy, Spain, Portugal, Greece, which are countries
characterized by unstable situation on the labour market. Due to the fact that the article's objective is to
present some tendencies and good practices in area of labour market policy, the Mediterranean model is
not included in the deepen analysis.
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been successtully actively implementing labour market reforms and creating the patterns
for the European employment policy, are Denmark, Germany and the United Kingdom.

The publication objective is introduction and analysis of labour market policy
models as well as the main trends and structural changes implemented in the countries
representing the Scandinavian, corporate and liberal models.

The article was based on the desk-research of secondary data as well as the results of
primary research conducted in 2011 in London, 2012 in Aarhus and 2013 in Flensburg.
The qualitative research in the form of individual in-depth interviews — IDI was realised
among representatives of public and private labour market institutions in the United
Kingdom, Denmark and Germany.

2. The selected social and economic conditionings influencing European
labour market policy

The main phenomenon influencing European labour market situation is aging of
the population, which contributes to the reduction of labour force and changes in
their structure. The forecasts of Eurostat show that the share of the age group 0-14
years in all population of the EU-27 is dropping from 15.6% in 2011 to 14.2% in
2060. Moreover, there is a prognosis of a significant decrease of people at working
age from 66.9% to 56.2%. At the same time, the share of the elderly (65 years and
more) is going to reach 29.5% in 2060 (as it was 17.5% in 2011) [Electronic document:
http://epp.eurostat.ec.europa.cu/statistics_explained/index.php/Population_struct
ure_and_ageing, date of access: 29.11.2013].

Simultaneously, individual countries have continued to suffer from the consequences
of the economic ctisis that affects labour markets' situation. As a result of lower output,
there has been noticed remarkable deterioration of labour market indicators. In 2012 the
lowest employment rates out of EU-27 was in Spain (59.3%) and Greece (55.3%)
[Electronic document: http://epp.curostat.ec.europa.cu/tgm/table.do?tab=table&
language=en&pcode=tsdec420&tableSelection=3&footnotes=yes&labeling=labels
&plugin=1, date of access: 27.12.13]. Those two countries also reached the highest
unemployment rates.

On the other hand, the highest employment rates in the European Union in 2012
were in Sweden (76.8%), Denmark (72.2%), Finland (72.5%), the Netherlands (71.9%),
Germany (71.5%), Austria (70.3%) and the United Kingdom (68.4%). That indicator
for Poland reached 57.5% [Electronic document: http://epp.cutrostat.ec.europa.cu/
tgm/ table.dortab=table&language=en&pcode=tsdec420&tableSelection=3&footno
tes=yes&labeling=labels&plugin=1, date of access: 27.12.13].

Decreasing labour demand creates lower access to workplaces, mainly for the ones
with lack of working-experience and lower qualifications or people less flexible on the
labour market because of their health conditions or family situation, which makes even
worse the situation of fragile groups (like the youths, people at immobile age, long-term
unemployed, handicapped, lonely parents).
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The detetioration of labour market indicators affects mainly the economic situation
of young people® and as a result further increasing the old-age dependency ratio’. Data
of Eurostat show that the indicator increased from 23% in 1999 to 26.7% in 2012.
In the EU-27 countties, the highest rise was noticed in Germany (7.9 percentage points),
Lithuania (6.4 percentage points), Portugal (6.2 percentage points) and Malta (6.1
petcentage points) [Electronic document: http://epp.eutostat.ec.ecuropa.cu/tgm/
table.dortab=table&init=1&plugin=1&language=en&pcode=tsdde510 (27.12.13)].

Moreover, the systems of social secutity in the European countties often exacerbate
professional inactivity. The solutions, which assure access to social financing while
staying without job, frequently make people unmotivated to activation in area of job-
search.

Abundance of labour market institutions, implementing active employment programs,
do not get satisfactory results understood as professional activation of people included
in the support. One of the reasons of inefficiency of labour market institutions is the
system of social security financing mentioned above. Moreover, offered programs, are
often not adjusted to the target groups of beneficiaries.

The challenge for European social policy is also adapting education and training
systems to labour market needs. The mismatch between employer's needs and the
knowledge and qualifications of graduates is one of the main reasons of structural
unemployment.

As a result of the above mentioned phenomena, a significant part of the labour force
is not fully used, there is a substantial rate of long-term and structural unemployment.

However, not all European countries, even in the times of economic crisis, are
characterized by unstable situation on the labour market. At the level of the European
Union, the countries with sustainable indicators that meet demands of the European
Employment Strategy, where the dynamic of employment rates is stable and the
indicator reaches about 70%, are Austria, Denmark, Finland, the Netherlands, Germany,
Sweden, the United Kingdoms.

Those countries represent different models of social policy, including labour market
policy, and so far they have implemented different principles of the welfare state systems.

3. Models of labour market policy - previous approach

There can be found, in the theory of social policy, the division on four different
models of labour market policy [Nagel, Smandek, 2010, pp. 38-40]:

¢ An increasing problem in Europe is the phenomenon of the lack of professional and educational activities
among young people, who are the so-called NEET (Not in Education, Employment or Training).

7This indicator is the ratio between the total number of eldetly persons of an age when they are generally
economically inactive (aged 65 and over) and the number of persons of working age (from 15 to 64)
(Eurostat definition).

8 In this case there were taken into account only the EU-15 countries, due to the fact that the further course
of discussion will be based on the theory of labour matket policy models, where the countries that joined
the EU after 2004 have not been analyzed.
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- the Scandinavian model (Nordic),

- the corporate model (continental),

- the liberal model (Anglo-Saxon),

- the Mediterranean model (Latin).

Some social policy researchers, such as Esping-Andersen [Esping-Andersen, 1990,
pp. 18-32], would also argue that different welfare state regimes and models of industrial
relations are interconnected and clustered together with numerous institutional path
dependencies, concerning labour market regulations, systems of social insurance and
management of unemployment, among others.

The first, from the above mentioned models, is the Scandinavian or Nordic model,
which provides a high degree of self-regulation for bargaining parties. The role of the
state is more limited. Traditionally, bargaining parties have been given the right to make
their own rules for governing the labour market. Hence, legislation provides only
a framework for regulations and rules arbitrated by collective agreements. However,
since the 1970s, there have been exceptions to this pattern. Collective agreements ate
now legally binding for organizations and their members. Employers are also legally
obligated to apply the provisions of collective bargaining agreements to non-member
employees [Katlson, Lindberg, 2012, p. 14].

In this model, unions and employers’ associations play an important role by signing
and upholding collective agreements. Moreover, unions protect their employees’ rights
to co-determination and employment protection. Therefore, this model relies on a high
level of participatory membership in both unions and employers’ associations.

The second model of the labour market policy is the continental model, which is the
dominant scheme for explaining labour market relationships in continental Europe. In
this model, the state plays a large role, and legislation is the most prominent regulatory
instrument. However, bargaining between the parties and collective agreements are still
important features. Thus, a distinctive feature of the continental model is that social
partners and the state govern industrial relations together.

The continental model’s emphasis on regulation is based on a view that labour differs
fundamentally from other commodities. This view has descended from Romano-
Germanic legal systems and also puts forth a moral basis on which the relationship
between employer and employee should rest. Legislation is thus predominantly aimed
at protecting employees from market forces.

In that labour market model, according to law, collective agreements are binding for
the bargaining parties (unions and employers organizations) and can be enforced as
such. The system often includes extension mechanisms, whereby collective agreements
can be extended to non-members of both bargaining party sides by government decree.
Through this mechanism, the level of coverage of collective agreements is very high.

Countries with this model also have high levels of employment protection legislation
(EPL) and co-determination. These rights are predominantly based on the rights of the
individual employee, which are enforced legally by public authorities or work councils,
but not by unions.
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The group of countties included in the continental model has a high level of industrial
regulation, including strict rules for job protection and the provision of generous
unemployment benefits [Katlson, Lindberg, 2012, p. 13].

The next model is the liberal (Anglo-Saxon) model, which presents a more
marketbased view of the labour market. This model is based on a classical liberal
philosophy of small government and applies less comprehensive welfare policies than
those in northern and continental Europe. There are low levels of labour force coverage
under collective agreements, just as there are low levels of membership in unions and
employers’ organizations. Moreover, this model is founded on common law rather than
legislation, and the notion of a flexible labour market ruled by price mechanisms, along
with a small amount of regulation. Greater freedom is provided to individual employers
to hire and fire personnel, to set pay and define terms of employment and to determine
working conditions, which allows for higher business efficiency and higher productivity.

The Mediterranean (or Latin) model is also based on Romano-Germanic legal systems
and emphasizes that labour is different from a normal commodity. In that model, as in
the continental model, the state plays an important role, perhaps even more so due to
the fact that the bargaining parties have less coverage and are more divided. In these
countries, commonplace features of relations between bargaining include high levels of
industrial conflict and highly politicized, internally divided labour unions. Bargaining
agreement coverage is upheld by employers’ associations as well as legal extensions of
collective agreements to non-union workers and firms. Labour market policies in these
countries are distinguished by rigid EPLs and frequent efforts to reduce unemployment
through eatly retirement policies [Karlson, Lindberg, 2012, p. 14].

The labour markets, representing that model, generally have low levels of flexibility,
and social protection mechanisms are not as strong as employment protection provisions.
These welfare systems are not aimed at labour force participation for all workers, but
instead emphasize as it was written early retirement as well as non-participation for
women.

As the effect, the countries representing Mediterranean model are characterised by
low level of employment and a high risk of poverty. It is the reason that the example
of the country representing Latin model was not taken into account in the further
analysis.

4. Creating new labour market models — examples of Denmark, Germany and
United Kingdom

Among the above-mentioned EU counttries, characterized by stable measures of the
labour market, Finland, Denmark, the Netherlands and Sweden represent the Nordic
model, Germany and Austria - the corporate model, and the United Kingdom — liberal
model.

The analysis of labour market policy reforms conducted by these countries, the
search for the causes of their success in this area should be the subjects of scientific
research.
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In the article, the analysis covers the representatives of the different models of labour
market policy (Denmark, Germany, and the United Kingdom). They are countries
characterized by the activity in the field of carried out reforms of labour market
(mainly active labour market policy). Those countries, thanks to the implemented
changes, improved the employability? of labour force and (in spite of the economic
crisis) maintained stable situation on the labour market.

Denmark belongs to the Nordic labour market model with a high level of both
union membership and collective bargaining coverage. Employment conditions and
wages have largely been settled by the use of collective agreements. There are
comparatively few formal legislative rules regulating the labour matket.

Denmark's labour market has been charactetized by cooperation between employers
and employees organizations. The basis for this cooperation is, according to Andresen
and Mailand [2005, pp. 8-9] best described that as an agreement between the parties:
“the trade unions recognize the employers’ management prerogative, i.e. the right to
manage and allocate work, while respecting currently valid collective agreements and the
spirit of co-operation, and that the employers accept the right of employees to organize
and to establish collective representation”.

Denmark was the initiator of flexicurity policy in the 90s of the 20th century, which
consists of three components — a flexible labour market (external numerical flexibility),
active labour market policy and generous social security system. This model has been
adopted by the Nordic countries and the Netherlands. Nowadays it is recommended to
be implemented by other countries of the European Union under "the Agenda for
New Skills and Jobs", which is patt of the Europe 2020 strategy for smart, sustainable
and inclusive growth of the society.

The main features of the modern welfare state system in Denmark include [Rollnik-
Sadowska, 2013, pp. 20-21]:

dominance of the principle of compromise and cooperation in setting social
policy objectives,

- significant state interference in the sphere of social policy, while conducting

active programs in this area,

- social programs cover all major types of social risks, which are addressed to

the general public,

- solidarity financing of the welfare state, high taxes burden of society, which

are important financial backing for the Danish welfare state,

- membership of the vast majority of workers and employers to organizations

representing their interests,

- regulation of the labour market by its participants,

- minimum interference of the state in regulating the wages,

- determination of the collective regulation of wages and employment,

- concluding collective agreements between the employer and the employee

representatives.

9 Employability refers to a person's capability for gaining and maintaining employment [Hillage,
Pollard, 1998].
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It is worth mentioning that there is developed, in the Danish system, the code of
rights and duties. The set of the citizens' rights is financed not only from the public
sources but also from private insurance (which is much more popular than for instance
in Germany). A good example of rights and duties system is private unemployment
insurance, where the beneficiaries, after the job loss, to maintain the benefits, have
to actively look for a job (according to the rules created by insurance company).

Moreover, Danish labour market institution put attention on education system as
a part of active labour market policy adjusted to the needs of labour demand as well
as the requirements of different groups of the youths.

Germany, as an example of corporate model, has been effectively reducing structural
unemployment by a dual system of education adapted to the needs of the labour market.
One of the main objectives of German social policy is improving the employability of
the youths and overcoming the NEET problems by creation of educational system
adjusted to labour market demands!?. It is mainly organised by dual education system
with strong otientation on combining theoretical knowledge and practical one (obtained
in companies during apprenticeships). Similarly, like in Denmark, there is in Germany
developed network of cooperation among private business (with CSR consciousness),
labour market institutions and educational institutions.

Furthermore, through the implementation of the Hartz reforms package in 2003-2005,
German public employment services were modernized, the system of activation of
the unemployed was changed by applying the principle of rights and responsibilities, the
demand for labour was developed by the partial deregulation of the labour market.

The main objective of the Hartz reforms was to improve the performance of
placement services and policy programmes mostly by introducing market mechanisms
to the realm of placement services and by streamlining public employment services.
Furthermore, cost-effectiveness in the specific context of each regional labour market is
targeted to be the key criteria when choosing programme contents and participants
[Jacobi, Kluve, 2000, p. 8].

As an effect of the reform, the former employment offices were converted into
costumer-otientated one-stop-centres. The results of research indicate positive impact of
one-stop-centres on the integration into regular employment [Jacobi, Kluve, 20006, p. 15].

The second aspect of Hartz reforms in area of organisational structure was
introduction of market forces to labour market services. The authors of the reform
created, for instance, voucher systems for placement services and training measures.
Each individual, whom the public employment service was unable to place after six
weeks of unemployment, can choose an alternative private placement service. The private
service receives a lump sum payment after having placed the jobseeker successfully.
Providers of training measures also can be chosen freely by the client and paid for
with a voucher.

10 In 2011 compared 2008, Luxembourg, Germany, Austria and Sweden were the only EU countries,
where there was noticed the drop of NEET population (in Luxembourg by 28.3%, in Germany by
11.8%, 4.7% in Austria and 2.5% in Sweden) [No# in Education, Employment or Training: Europe's lost
NEET generation detailed, electronic document: http://www.theguardian.com/news/datablog/2012/
oct/22/not-in-education-employment-training-europe-neet#, date of access: 27.12.13].
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Moreover, the public employment institutions can choose to outsource services fully
or partly, most importantly placement services. For example local employment office
either may contract a private temporary work agency or, if no provider is available, may
run a PSA by itself [Jacobi, Kluve, 20006, pp. 8-9].

The Hartz reforms also shifts priority towards active measures that require proactive
behaviour of the unemployed and promote their direct integration into regular
employment. To this end, the reform re-designed integration subsidies, introduced
new forms of wage subsidies, start-up subsidies and jobs with reduced social security
contributions. Many active policy measures were re-designed in terms of their target
population. Thanks to the unemployed profiling (also popular in Denmark and the
United Kingdom), specific active labour market programs have been offered for
those with the highest probability of finding a job after the measure.

Active measures, which are the best representation of the new German activation
strategy, are start-up subsidies!'!. The unemployed can get the grant for own company
creation, after acceptation of business plan by the representative of the chamber of
commerce. The reform introduced also an alternative subsidy, the so-called Ieh-AG,
which is independent of prior social security contributions.

Moreover, there were implemented by the Hartz reforms the so-called “Minijobs”
and “Midijobs”. A person holding a Minijob (income below 450 EUR per month or the
employee only working a maximum of 50 days per year) is exempted from social security
contributions, which effectively increases net wages. People who practice Midijobs
(with incomes between 450.01 and 850 EUR) are allowed to get social security
subsidies, which are paid at a decreasing rate, depending on the income.

Furthermore, the core element of the Hartz reforms is the principle of rights and
duties. It means that the access to benefits and active labour market participation is strictly
conditional on a person’s ability to work (which is at least 15 hours per week [Jacobi,
Kluve, 2000, p. 10]).

The reform also introduced sanction elements, which are connected with monitoring
of search activities of the unemployed and their personal efforts to re-integrate into the
labour market!2.

What’s more, the reform also assumes the support of the unemployed, who come
back to professional activity, and presumably represent lower productivity, by several
forms of wage subsidies which are paid to employers when hiring a certain type of hard-
to-place worker.

The last area of the Hartz reforms was deregulation of labour market institutions,
which took place regarding temporary work agencies (the restrictions were abolished),
dismissal protection and the regulation of fixed-term contracts.

A new important rule was introduced in the activity of temporary work agencies
requiring that such an agency must either guarantee equal pay and equal treatment of

11 The evaluation results proved that start-up subsidies had a significant positive effect at an
aggregate level. [Riisinen, Alatalo, Kriiger Henriksen, Israelsson, Klinger, 2012, p. 28].

12 For example the jobsecker is obliged to accept any offer of suitable work, which also means to
move to different city under certain circumstances.
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temporary workers and regular workers or join a collective bargaining agreement
between trade unions and employers [Jacobi, Kluve, 20006, p. 13].

At the same time, in Germany, the wage setting process, has remained highly
centralised (the minimum wages are often set by collective bargaining agreement in
the separate sectors of the economy and separate lands).

The fundamental reforms made in Germany to the labour market in recent years
have created flexible working models which correspond with the requirements of
the modern marketplace.

Thanks to implemented reforms of labour market (as well as high level of
production, expott's possibilities and stable labour demand) Germany reaches high
level of employment and the lowest youth unemployment rate in BEurope (the
indicator of youth unemployment rate reached 7.9% in the fourth quarter of 2012,
when the average for EU-27 was 23.2% [electronic document: http://epp.eurostat.
ec.curopa.cu/statistics_explained/index.php/Unemployment_statistics, date of access:
27.12.13)).

The last chosen to the analysis country - the United Kingdom is an example of the
liberal labour market model, which used to differ in important aspects from both the
Nordic and the corporate models. The industrial relations system was deregulated
and liberalized by the conservative Thatcher government in the 1980s and eatly 1990s
through a combination of labour law reforms and a major restructuring and privatization
of public services.

Important turning point for British labour market policy was a programme of active
labour market policies introduced in the United Kingdom by the Labour government in
1998 called the New Deal. The aim of that initiative was to help those who found it
difficult to compete actively in the labour market, and to address various labour market
inefficiencies. The New Deal has been designed by the government to target specific
groups of the unemployed who are considered to be especially prone to inefficiencies in
the labour market. The main part of the New Deal was assistance to young unemployed
people (NDYP), but the programme also covered long-term unemployed people aged
over 25 (ND 25+) and unemployed aged over 50 (ND 50+).

Nowadays, the United Kingdom has been still developing a welfare state system
based on the work (under the motto Welfare for Work) and is currently undertaking
the reform of social security - Universal Credit, which objective is higher efficiency
and effectiveness of social policy.

There can be determined three rules of conducted policy [Rollnik-Sadowska, 2014,
p. 159]:

1. Flexibility and diversity:

- meeting employer demands and employee lifestyle needs,

- move towards localism and more engaged partnerships,

- more personalised approach to support (impact on individual professional
counselling).

2. Making work pay:

- minimum wage,
- tax credits,
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- introduction of the Universal Credit dynamic benefit system,

- modernising the Public Employment Service,

- creation of Jobcentre Plus — delivering employment and welfare services

under one roof,

- innovative approach towards customer self-service and digitalisation.
3. Active Labour Market Policies:

- conditionality — rights & responsibilities,

- work first — focus on active job search, with ‘in-work’ skills improvement,

- extending work opportunities to ‘inactive’ customers.

British government, realising changes in social policy, includes five key reform
principles:

- a stronger framework of rights and responsibilities to move benefit claimants

from being passive recipients to being active jobseekers,

- apersonalised, responsive and effective approach to local and individual needs,

- local partnerships between public, private and voluntary sectors,

- targeting areas of high worklessness by devolving and empowering communities,

and

- not just jobs, but jobs that pay well, offer opportunities for progression and

continue to develop our customers’ skills.

A Universal Credit, which has been implementing since April 2013, represents a new
approach to supporting working-age households. It is a move towards a system that
brings together existing income-related out-of-work benefits and tax credits into a simpler,
integrated system that supports people in and out of work. This builds on
recommendations for a number of organizations from across the social policy field.

Universal Credit will improve financial work incentives by ensuring that support is
reduced at a consistent and managed rate as people return to work and increase their
working hours and earnings. People will generally keep more of their earnings for
themselves and their families than in the previous system. Universal Credit will also
ensure that all amounts of work will be more financially rewarding than inactivity and
remove the current bartiers to small amounts of work!3 [Smith, 2010, p. 3].

The other elements of structural reform of British welfare system are aimed on:

- the scope to strengthen the conditionality regime and ensure that it is aligned

with any reforms to the system,

- the scope for having a more tailored, personalized system in which the

conditionality regime for people within certain groups could be extended,

- the role of localism in delivering the welfare system, and

- having a system which supports the government’s aim of moving everyone

who can work into work and to maximize the percentage of a person’s income
that comes from their earnings.

The assumptions of social policy in the presented above three countties - Denmark,
Germany and the United Kingdom, which represent different labour market models

13 Before implementation of the Universal Credit, Working Tax Credits were awarded to those
working at least 16 hours a week. [Electronic document: The fax credit system changes from April 2012,
access mode: http://www.bbc.co.uk/news/business-17126987, date of access: 28.12.13].
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seem to prove that those countries adjust the changes of conducted labour market
policy to the new economic and social conditionings. They have been trying to solve the
employment problems in the time of crisis in Europe and follow the concept of
transitional labour markets. The transitional labour markets are defined as institutionalised
arrangements which allow or support the change of the employment status or the
combination of labour market work with other socially (and to some extent even
economically) useful activities. Important elements of such a strategy are the combination
of working time reduction with life-long learning, the use of explicit wage subsidies for
lower income groups or hard-to-place people, and legally or contractually bargained
entitlements to transitional employment. Such transitional labour markets would also

serve as a flexible buffer which expands in petiods of recession and contract during booms
[Schmid, 1998, p. 3].

5. Conclusions

Denmark, Germany and the United Kingdom, not only represent different labour
market models but they are the countries with dissimilar social and economics
conditionings, which are also connected with their culture, history and respected values
in the societies. Although those differences, the reforms carried out in the analysed
countries indicate at seizure of the division of rules previously existing in the labour
market policy in the distinguished above models and at development of common
objectives for each of the welfare state systems in the current socio-economic
conditionings. These similar rules are designed to improve the effectiveness of labour
market policy (mainly ALMP). Such principles, amongst others, include:

- multi-sectoral labour market policy (engaging both private and public

labour market institutions, NGOs, educational units, business sector),

- the growing importance of active labour market policies with clear objectives
for higher employability of people participating in the active labour market
programs,

- implementation of the workfare state based on the system of rights and duties,

- deregulation of the labour market,

- promoting flexible forms of employment,

- creation of networking among labour market institution and business as a base
for active labour market programs.

Moreover, trade unions have been weakened both by declining membership and by
their decreasing role in facilitating collective bargaining. Collective bargaining coverage
has eroded, while more regulatory rights and legal powers have been transferred to firms.
Where collective bargaining exists, it takes place at a more decentralized level, closer
to the firm or workplace [Kartlson, Lindberg, 2011, pp. 11-26].

The analysis of the introduced changes in the countries implementing labour market
reforms allows for benchmarking of the good practices, which could be suitable for
Polish social and economic conditionings.
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Although, the Danish flexicurity model is promoted for implementation among the
European Union members (including Poland), it could not be the best solution for the
countries with substantial budget deficit as well as high public debt (which in Poland has
reached the constitutional limit). That is why the flexicurity model (consisting with
three elements) cannot be fulfilled in countries with serious instability of public finances
as the generous welfare state is the condition of financing of active labour market
policy. ALMP allows for, so crucial in the model, security during popularisation of
elasticity. The reason of failure of the Danish model in Polish conditionings could
also be different social mentality determined by historical process [compare: Rollnik-
Sadowska, 2013, p. 19].

More rational for Poland would be the British model, as its main objective is
promoting of professional activity by encouraging benefits system. Polish social security
system as well as inefficiency of public labour market institutions, boost inactivity of
labour force. That is why the development of motivating system of rights and duties
together with effective jobcentres and cooperation with private providers could solve
the problem of abusing of social aid and unused social capital.

The German labour market policy element worth for implementation in Poland is
the system of dual learning, which could decrease the structural unemployment, improve
the youth's situation on the labour market and reduce external migration as the labour
force structure would be better adjusted toward labour demand needs.

The above assumptions need further research process, but they can be treated as the
general guidelines for labour market policy improvement in Poland.
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CRITICAL ANALYSIS OF SELECTED PROVISIONS OF THE EU
LEGISLATIVE PACKAGE IN RESPECT OF THE CAPITAL
REQUIREMENTS FOR THE BANKING SECTOR

Summary

The main aim of this article is to provide a ctitical analysis of selected provisions of the Directive and
Regulation in respect of the capital requirements for banking and finance sector in the European Union. It
focuses on the analysis of the following aspects: (i) proposed regimes, mechanisms and legal structures creating
the European framework on the capital requirements; (i) implications of the new legislation for the banking
sector and for the national regulatory authorities; (iii) certain similarities between the Third Basel Accord pre-
pared by the Basel Committee on the Banking Supervision and the proposed EU capital requirements pack-
age; and (iv) implications of the legislation for the Polish banking and finance sector.

As the global financial ctisis reshaped the approach to the banking institutions throughout the world, the
authorities started to be more concerned about the safety and creation of certain mechanisms preventing the
sudden issues of the banks and financial institutions, which wete in consequence resolved by the taxpayers. The
cooperation between EU authorities and the Basel Committee on Banking Supervision resulted in the creation
of the new framework on the capital requirements for the European Banking sector. To a certain extent, the
EU proposal is a part of global, legal framework setting out harmonized rules ensuring the general stabilization
in the banking and finance sector. It also constitutes a continuation of the EU policy on ensuring the safety
of the European banking and finance sector.

Key words: Capital requirements, banking law, banking sector, financial sector, European Union, Ba-
sel Committee, financial stability, financial crisis, financial stability mechanisms.

1. Introduction

As a consequence of the financial crisis which triggered certain negative implications
for the European banking sector, the European Union (the “BEU”) authorities proposed
to increase the stability and further precautionary measurements to mitigate any potential
risks of instability in the European banking and finance sector. In consequence, the EU
Patliament, together with the EU Council, proposed new laws on, amongst other things,
banking capital requirements and liquidity, namely the Capital Requirements Directive
IV and the Capital Requirements Regulation (jointly referred to as the “Capital Re-
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e-mail: malarewicz@uwb.edu.pl; Pawet Kulak, Ph.D. — Faculty of Law, University of Bialystok, e-mail:
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quirements Package”). The proposed date of the full implementation of the Capital
Requirements Package is on 1 January 20192

To a certain extent, the Capital Requirements Package is reflecting the new global
regulatory framework agreement regarding the capital and liquidity requirements for
the international banking and finance sector, prepared and proposed by the Basel
Committee on the Banking Supervision (so called the “Base/ III” or The Third Basel
Accord) [The impact assessment. .., 2010, p. 3].

Notwithstanding the continuation of implementing further stability mechanisms
under the capital requirements regime?, the new legislation included in the Capital
Requirements Package, is considered controversial from many perspectives, as it may
have significant impact on the increase of costs associated with the functioning of the
banking sector and the financings in general.

The purpose of this article is to perform a brief, critical analysis of the selected
provisions of the new legislation regarding znfer alia the capital requirements and relating
to maintaining the stability in the European banking sector and to indicate certain risks
associated with implementation of that new legislation. The selection of the provisions
which are subject to the analysis provided hereunder was made on the basis of analysis
of the financial crises that took place in the past and factors directly or indirectly causing
them. These enhanced new mechanisms being the subject of the analysis provided
hereunder, may — in authors’ opinion - have a positive impact on maintaining the long-
-term stability in the European banking sector.

2. Sanctioning regimes in the banking and finance sector

As an aftermath of certain difficulties with the safety of funds kept by European
banks and the lack of effective supervisory powers sanctioning infringement in the
European banking sector, the European Commission decided to begin consultations
regarding the efficient enforcement of the mechanisms ensuring the stability in the
banking and finance sector |Commmnication from the Commuission ..., 2013, p. 2]. As a result,
the Commission issued a communication paper addressed to Parliament, The Coun-
cil, The European Economic and Social Committee and The Committee of the Re-
glons, in which the sanctioning regimes in the banking and finance sector, were as-
sessed. The communication paper addresses certain inconsistencies and weaknesses of
the banking and finance sector in the European Union resulting from the assessment
of the sanctioning regimes in the EU Member States, carried out by the Commis-
sion in cooperation with the Committees of Supervisors [Commmnication from the Com-
wmission ..., 2013, p. 0].

According to the key provisions of that communication papet, sanctioning regimes
in respect of the banking sector are considered to be the crucial elements in ensuring
the financial stability in the sector across the European Union [Commumnication from the

2 Information obtained from CRD IV FAQ.
3 The proposal for the capital requirements Directive IV will replace the current capital requirements
directives (2006/48 and 2006/49).
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Compmission. . ., 2013, p. 4]. Communication paper considers ‘sanctions’ as all possible
actions and measures which ensure the stability across the banking and finance sector.
It therefore constitutes a good starting point for the new mechanisms improving func-
tioning of the European banking and finance sector.

As the outcome of the assessment performed under the communication paper, it
was revealed that few aspects of the functioning of the banking and finance sector
require certain improvements. These aspects are |Commmunication from the Commiission. . .,
2013, p. 6-9]:

a)  various sanctions for the same infringement of the EU laws regarding the

banking and finance sector, and

b) inconsistent sanctioning mechanisms for the infringement of the EU laws

regarding the banking and finance sector in respect of legal and natural persons.

The analysis performed for the purposes of the communication paper shows certain
failures in functioning of the sanctioning mechanisms which have an impact on the trust
and safety within the banking and finance sector. However, the assessment of issues as-
sociated with the sanctioning regimes across the EU, is only a part of a bigger reform
aimed at the improvement of the safety mechanisms in the European banking and
finance sector. Hence, the European Commission, taking into account the results of
the sanctioning regimes assessment and the mechanisms of the Basel 111 agreement,
initiated further steps in order to create more coherent and comprehensive framework
regarding the safety in the European banking and finance sector.

3. Analysis of the selected provisions of the Capital Requirements Directive IV

The scope of the Capital Requirements Directive IV, is the Directive of the European
Parliament and the Council on the access to the activity of credit institutions and
the prudential supervision of credit institutions and investment firms and amending
Directive 2002/87/EC of the European Patliament and of the Council on the supple-
mentary supervision of credit institutions, insurance undertakings and investment
firms in a financial conglomerate [Proposal for a Directive. .., 2013], (the so-called the
Capital Requirements Directive IV), except for the aforementioned range of vari-
ous sanctioning mechanisms, covers inter alia the following crucial areas |Proposal for
a Directive. .., 2013, p. 2]:

a)  corporate governance,

b)  provisions preventing the overreliance on the credit ratings, and

c)  establishment of the capital buffers (similar to those proposed in the Basel III).

As the Directive is not directly applicable, a number of prudential, directly applicable
provisions are included in the Capital Requirements Regulation. However, the Directive
includes more flexible and slightly broader provisions, which allow the EU Member
States to have certain flexibility while implementing these provisions into their legal
systems
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3.1. Corporate governance

As mentioned above, The Directive establishes the new legal framework for the
prudential corporate governance. The source of main drivers for imposing new
rules regarding the corporate governance was the aftermath of the most recent fi-
nancial crisis of 2008 [The explanatory memorandum. .., 2011, p. 3].

According to the report prepared by High Level Group on financial supervision
in the EU, chaired by Jacquies de Larosiere [The report of the high level group. . ., 2009], one
of the factors which caused the credit crunch was the legislation which did not prevent
promotion of the policy concerning short term profits aligned with the high compensa-
tion incentive system for bankers, without consideration of the long-term conse-
quences [The report of the high level group. .., 2009, pp. 30-31]. This factor, described in the
report as the corporate governance failure [The report of the high level group..., 2009,
p- 31], should be addressed in the set of new rules which amongst other things, would
allign the compensation schemes for the bankers with long term profits and amongst
ther things, the supervision of the compensation schemes in the financial sector
[The report of the high level group. .., 2009, p. 31]. The Directive addresses issues pointed
out in the de Larosiere report by emphasising the role and standing of the senior
management of credit institutions and investment firms, the increased role of the
risk management and mentioned above, sophisticated sanctioning mechanisms [1he
explanatory memorandum. .., 2011, p. 11].

Pursuant to the provisions of the Directive, EU Member States shall ensure that
the management of the credit institution implements and oversees the appropriate
risk strategy, strategic objectives and controls the senior management of such insti-
tution [Directive. .., 2011, Art. 88]. Additionally, the Directive points out that (unless its jus-
tified), the chairman of the management board of the credit institution cannot simul-
taneusly hold the position of the chief executive officer of such institution [Di-
rective. .., 2011, Art. 88]. Furthermore, the Directive includes set of professional re-
quirements (such as skills, knowledge, experience) that the management of the credit in-
stitution and investment firm should comply with. The key provision is, that the compe-
tent public authority is entitled to monitor and and assess the institution’s compliance
with the corporate governance requirements set out in the Directive [Directive. .., 2011,
Art. 88]. As regards other corporate governance provisions, the Directive indicated rules
for the remuneration of the management which should be aligned with (among other
things) efficient risk management (which should not encourage the excess risk),
long term interest of the institution, subject to extensive reviews.

Additionally, remuneration policies and management rules are subject to review as
to their compliance with the Directive. The supervisory function regarding the compli-
ance with these provisions is imposed on the competent institution of the EU Member
State, which is obliged to request credit institutions and investment firms to take neces-
sary measures and address (at the early stage) potential risk of not meeting the re-
quirements of the Directive and any potential breach of rules imposed by the Di-
rective [Directive. .., 2013, Art. 102].
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3.2 Overreliance on the credit ratings

The experience of the financial crisis, during which rating agencies (usually indemni-
fied from the responsibility by the way of their cautiously drafted disclaimers) prepared
many ratings highly above the real credibility of the borrower, has led the European legis-
lators to the idea of establishing mechanisms preventing such practices. The overreli-
ance on the credit ratings may have a significant effect on the destabilisation of the
whole sector, especially when the ratings of the major rating agencies are similar
[The explanatory memorandum. .., 2011, p. 3]. In order to mitigate the risks associated
with external credit ratings which do not reflect the actual financial standing, the EU
emphasized the internal risk assessment of each institution in order to obtain a wider,
more objective financial perspective on an entity. The Directive, imposes the obliga-
tion on the EU Member States, to ensure that the credit institutions develop and evalu-
ate the internal rating-based assessment mechanisms [Directive. .., 2013, Article 77]. This
would complete the results of the external rating agencies assessments. In consequence,
the bank making decision regarding the transaction, would be able to take the holistic
view on the entity, its assets and obligations, considering external and internal ratings.
Firstly, the implementation of such a mechanism will motivate independent rating
agencies to perform their assessments more carefully. Secondly, the risk that the cred-
it institution was taking while relying on the external ratings only, would be mitigat-
ed by relying also on solid, internal risk rating assessment mechanisms, that will be sub-
ject to supervision and potentially sanctions by the competent public authortities monitor-
ing the compliance with the Directive provisions. Such protection mechanism shall low-
er the risk of failure in respect of financial assessment of and in consequence, shall
lower the risk of non-performing loans and potentially risky exposure of the credit
institution’s capital.

3.3. The establishment of capital buffers

The concept of countercyclical capital buffers has been first introduced under the
Third Basel Accord [ A global regulatory framework. .., 2011, p. 5]. The aim of imposing
regulations regarding the capital buffers is to prevent excessive leverage and stabilise the
bank’s capital, despite the current cycle of the economy [The explanatory memorandum. . .,
2011, p. 3].

The Directive, sets out two types of the capital buffers [Directive. .., 2013, Articles
128-129]:

a)  capital conservation buffer, and

b) countercyclical capital buffer.

Capital conservation buffer

The Directive imposes on the EU Member States the obligation to require from the
credit institutions to maintain (in addition to the common equity tier 1 capital) the
specific conservation buffer of the common equity tier 1 capital, equivalent to 2.5% of
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the total capital exposure of such credit institution calculated in accordance with the
Capital Requirements Regulation [Directive. .., 2013, Art. 129]. In other words, the capital
conservation buffer is a buffer would be based on the tier 1 assets (best quality) to en-
sure that the capital behind such buffer is available at all imes. Such buffer should be
built up in the prosperous, market high years. The aim of such buffer is to absorb losses
and enable the credit institution to resist market downgrade for several years [The
explanatory memorandum. . ., 2011, p. 12].

Countercyclical capital buffer

In addition to the capital conservation buffer, the Directive imposes on the EU
Member States the obligation to require from the credit institutions, the countercy-
clical buffer, which shall consist of the weighted average of the countercyclical
buffer rates that apply in the jurisdictions where the relevant credit exposures of the
institution are located [Directive. .., 2013, Article 140]. In other words, the counter-
cyclical capital buffer is aimed at providing stability for the credit institution during
the market destabilisation resulting from systemic changes (i.e. liberalisation or de-
liberalisation of the credit policies and any structural changes). As regards the
amount of the countercyclical buffer, it will be set up by the EU Member States na-
tional authorities in relation to the loans provided in favour of the legal and natural
persons. The amounts of the countercyclical capital buffer are between 0 and 2.5%
of the risk weighted assets and can be set by the national authorities even beyond
2.5% (if justified) |The explanatory memorandum..., 2011, pp. 12-13]. Funds for such
buffer are collected during the market growth.

Buffers proposed under the Directive are aimed at the stabilisation of the financial
sector and balancing the capital floating within such sector during the market variations.
However, the funds which are gathered for the purposes of the capital buffers may
increase the costs of financing. Although, it mainly depends on the way in which the
Directive will be implemented, most probably funds collected for the purposes of the
buffers will be compensated by the banks from the customers.

The above-analysed mechanisms included in the Directive, create numerous ad-
ditional obligations on EU Member States and credit institutions/investment firms. All
of them are aimed at enhancing organization and improving the supervision in the
banking and finance sector. To a certain extent, the obligations imposed on Member
States may imply the development of certain units within the financial supervision author-
ities, which will manage solely the sector’s compliance and implementation of the new
mechanisms. Furthermore, considering the number of regulations, the banks within
their compliance departments may need to establish special units which would manage
the effective implementation and monitoring the compliance with the new rules.

4. Analysis of the Capital Requirements Regulation

The Regulation of the European Parliament and the Council on prudential re-
quirements for the credit institutions and investment firms (the “Regulation”) is a com-
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plimentary element of the Capital Requitements Package aimed at providing further
stabilization in the European banking sector. As it is directly applicable in the EU
Member States, its provisions need to be clear, coherent and possible to apply in the
diverse banking sectors of all EU Member States. The Regulation more than the
Directive, creates so called “The Single Rule Book”, which is aimed at creating orga-
nized, harmonized, including sanctions and relevant supervision mechanisms, legal
tramework [The executive summary. .., 2011, pp. 4-5].

Amongst other things, the Regulation covers the following areas [The executive
summary..., 2011, p. 5]:

a)  Liquidity;

b)  Leverage;

¢)  Regulatory capital, and

d) Counterparty credit risk.

4.1 Liquidity

The nationalisation of the British Northern Rock Bank is considered as the
commencement of the European banking sector’s liquidity crisis [The nationalisation
of Northern Rock. . ., 2009, p. 3]. The default of the Northern Rock has started the petiod
of issues with raising funds by banks. In consequence, such issues were partially re-
solved by the taxpayers under several big nationalisations, such as Nothern Rock or
The Royal Bank of Scotland. In addition to the extreme cases of nationalisation, li-
quidity issues were being resolved ad hoc, also by interbank funding. According to
the EU Commission, in few months at the end of 2008, the European Central Bank
loans granted in favour of the credit institutions within the Euro Zone, have increased
by 70% [The executive summary. .., 2011, p. 2. In practice, the shortage of funds as a result
of liquidity issues, is usually caused by not synchronised inflows and outflows of
the funds [The executive summary. .., 2011, p. 8]. The expetience of past years and the re-
quirement to enhance the management of liquidity led European authorities to pre-
pare set of rules and mechanisms aimed at ensuring the stable liquidity in the banking
and finance sector.

The capital requirements regulation addresses liquidity issues by way of setting up
the two following key mechanisms adopted from the Third Basel Accord:

a)  Liquidity coverage ratio, and

b)  Net stable funding ratio.

Liguidity coverage ratio (the “LCR”), is a measure introduced to ensure the stable
liquidity of the financial institutions in a short term liquidity shortage (up to 30
days) resulting from the systemic shock and particular institution issues [The explana-
tory memorandum. . ., 2011, point 2.2.1]. The source of capital required to ensure the short
term coverage would be based on the high quality (tier 1) liquid assets (such as for ex-
ample cash, central bank reserves, high quality sovereign debt and potentially high
quality corporate bonds and/ot covered bonds) [Annex I17. .., 2011]. The liquidity cover-
age ratio should be implemented in 2015 and it is expected to bring gains of the EU
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GDP in the range of 0.1% to 0.5%, (in consequence of the reduction of the systemic
shocks) [The executive summary. .., 2011, p. 4].

It appears that the liquidity coverage ratio as the measure ensuring the short
term liquidity upon unexpected downturn should be backed up not by liquid secu-
rities (such as bonds) but rather by reserves in cash. However, this would create the
impression that the LCR is rather a reserve fund/buffer, than a ration which in ge-
neral should be a instrument separate from the buffers (also introduced by the Cap-
ital Requirements Package). It is worth mentioning that the proposed scope of the
liquid “assets” backing up the LCR, should be rather flexible (construed in a form
of a open catalogue) in order to leave the flexibility of choosing the asset which
should be liquified for the purposes of covering the LCR, depending on the current
market situation.

Net stable funding ratio (the ,NSFR”) is a measure introduced to ensure liquidity
during downturn in profitability or stress scenario for a period of 1 year [The impact
assessment, 2011, p. 26]. According to public consultations which took place in 2010,
the source of funds for the net stable funding ratio, should be [Annex 17...]:

a) own funds eligible instruments and other liabilities > 1 year residual term

100%;

b)  stable deposits of retail and small business customers (non-maturity or residual

maturity < lyear);

c) less stable deposits of retail and small business customers (non-maturity or

residual maturity < lyeat);

d) wholesale funding provided by non-financial corporate customers (non-

maturity or residual maturity < lyear) 50%;

e) all other liabilities and equity not included above.

The Commission intends to impose the measurements of the NSFR from 2018
[The excplanatory memorandum..., 2011, p. 14] and up until then, observations of the
banks practices will be procured. Considering that the NSFR is intended to provide
the long term liquidity backup, the ,,assets” backing up funds for these purposes are
required to ensure the adequate, stable return. The results of public consultations suggest
that mainly deposits and own funds should be the source for NSFR. In addition to these
key elements, the return on mid-term investment grade corporate loans may be consid-
ered as the stable basis for the stable return and profits for the credit institutions.

4.2 Leverage

The level of credit institutions’ leverage is closely related with the risk of the bank.
In practice, the leverage is the percentage that represents the degree of the bank’s expo-
sure exceeding its capital [The explanatory memorandum. .., 2011, p. 57]. In other words, it
is considered as the amount of exposed capital of the bank versus its own capi-
tal/assets.

According to the provisions of the Regulation, the so called “exposure” is defi-
ned as “assets, off-balance sheet obligations and contingent obligations to pay or to
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deliver or to provide collateral, including obligations from received funding, made com-
mitments, derivates or repurchase agreements, but excluding obligations which can
only be enforced during the liquidation of an institution” [Regulation. .., 2013 Art. 4.
Although the Regulation does not currently contain provisions setting out the
standarised degree of the leverage ratio, it:
a)  establishes mechanisms on the monitoring and supervisory of the level of
the leverage within the European credit institutions and investment firms
[The executive summary..., 2011, p. 5], and

b)  contains provisions on method under which the degree of leverage should
be calculated [Regulation. .., 2013, Art. 429].

In order to ensure the stabilization in the European banking sector, the Capital Re-
quirements Package should also contain binding provisions on the degree of leverage,
which would allow banking institutions to have some flexibility. Hence, the degree of
leverage should rather not be set at the certain level but rather as a range of percentage.

Notwithstanding the non-binding nature of current leverage ratio, it is possible
that it will become binding in 2018 after its period of observation elapses [The execu-
tive summary. . ., 2013, p. 5]. However, it is not clear whether the imposed ratio will take
the form of a threshold or a percentage range.

4.3 Regulatory capital

The Regulation introduces new criteria for categorizing the quality of the regulatory
capital. Such new criteria built up the definition of the regulatory capital, which ap-
pears in the new regulation as Capital Tier 1 and Equity Tier 1 [The explanatory menro-
randum. .., 2011, p. 6]. Improving the quality and harmonisation of the funds held by
credit institutions and investment firms resulting from the expetience of large-scale
losses in the banking sector was one of the main drivers to introduce new rules regard-
ing the quality of the capital [Regulation. .., 2013, Point 53 of the preamble]. The
overall crisis in the banking sector indicated weak financial instruments, such as hy-
brid capital instruments based on the structures containing debt and equity instru-
ments [The executive summary. .., 2011, p. 2]. Such hybrid instruments, amongst other
characteristics, have an insufficient degree of loss absorption and in consequently lower
the degree of trust in the markets.

In order to strengthen and harmonise corporate structures of credit institutions
and investment firms, the Regulation includes provisions regarding the minimum
requirements in respect of the quality and the quantity of the regulatory capital.
Under the Regulation, the capital should consist of the following items [Regulation. . .,
2013 Article 25 and Article 62 and further]:

a) Common Equity Tier 1 capital;

b)  Additional Tier 1 capital, and

c)  Tier 2 capital that is equal to or less than 25 % of own funds.

Pursuant to the provisions of the Regulation,
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1. Common Equity Tier 1 capital should include the following items [Reguiation. . .,

2013, Art. 25]:

a)  capital instruments, provided the conditions laid down in Article 27 and
28 (Awmongst other things: the instruments are issued directly by the institution with
the prior approval of the owners of the institution or, where permitted under applicable
national law, the management body of the institution.) are met;

b)  share premium accounts related to the instruments referred to in point (),

c) retained earnings,

d) accumulated other comprehensive income,

e)  other reserves,

f)  funds for general banking risk.

2. Additional Tier 1 capital should include the following items [Regulation. ..,

2013, Art. 51):

a)  capital instruments, where the conditions laid down in Article 52(1)
(Amongst other things: the instruments are issued and paid up, the purchase of the
instruments is not funded directly or indirectly by the institution) are met,

b)  share premium accounts related to the instruments referred to in point (a).

3. Tier 2 capital should include (among other things) the following items

[Regutation. .., 2013, Art. 62].

a)  capital instruments, where the conditions laid down in Article 63 (Amongst
other things: the instruments are issued and paid up, the purchase of the instruments
is not funded directly or indirectly by the institution) are met,

b)  the share premium accounts related to the instruments referred to in
point (a).

Considering the aforementioned features, the proposed new capital requirements
regime creates a quite strictly regulated framework. On the one hand, strengthening and
stabilizing capital structures within the banking sector will help to avoid financial,
institution-specific variations caused by the market turbulences. On the other hand,
strict requirements regarding own capital and the imposed “savings” policy may have
a negative impact on the potential investment activities of credit institutions and
investment firms in the EU. In consequence, European credit institutions having funds
limited by the capital requirements framework may be less competitive in the investment
sector, in comparison with banks registered outside the EU%.

The new framework concerning the regulatory capital will not be fully implemented
from the beginning. It will be monitored and gradually implemented in order to ensure
that the new requirements would not destabilize the banking and finance industry and
financial markets in the EU [The explanatory memorandum.. ., 2011, p. 6].

4.4. Counterparty credit risk

The global financial crisis has indicated that the regulations in respect of certain
types of securities (such as so called ,,over-the-counter” derivatives) are not sufficient to

4 And not binded by the Basel III requirements.
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keep the risk associated with such transactions at a relatively low level [The executive
summary..., 2011, p. 3]. The difference between the bank’s exposure resulting from
the loan in comparison to the exposure resulting from the counterparty credit risk,
is that the transaction failure has an impact on at least two parties involved therein, rather
than a singular impact on the bank granting a loan [The impact assessment. .., 2011,
p. 56]. Therefore, a series of failed transactions on derivatives (by both parties, ze. the
party whose risk was hedged and the hedging counterparty) may have a systemic impact
on the market circumstances (bozh for the party whose risk was hedged and the hedging connterparty).

In order to impose further regulations regarding the counterparty hedging risk, the
Capital Requirements Package would impose additional capital charge for possible losses
associated with the failure of the counterparty [The explanatory memorandum. .., 2011,
p- 6]

This capital charge — on the longer term, would enable hedged parties to retain the
funds that might have been lost if the hedging counterparty has defaulted. Implementing
in the Regulation the stabilisation and safety mechanisms in respect of derivatives,
is an element of a bigger policy on building up the safe European derivatives market.
In this respect, the Regulation is complementary with the Regulation on over-the-
counter derivatives, central counterparties and trade repositories [The explanatory memo-
randum. .., 2011, p. 26], of 15 September 2010 [Regulation (EU) No 648/2012...,
2013]. Establishment of the additional charge on the banks potentially will increase the
costs of hedging transactions and in consequence the transactions in general. Howev-
er, from the perspective of systemically important financial institutions, the estab-
lishment of such charge may secure the interest of parties involved in the transac-
tion.

In addition to the provisions described above, the Regulation establishes new, harmo-
nised supervisory legal framework [The explanatory memorandum. .., 2011, p. 6]. Considering,
that a number of crucial provisions has been included in the Regulation (which is directly
applicable), it may have a positive impact on the harmonisation and interpretation of
certain rules in all EU Member States. The aim of EU legislators drafting the Regulation
was to create a comprehensive source of main rules, which are clear, coherent and easy
to read and interpret. However, bearing in mind that capital requirements and other
related areas are quite specific matters, at first the Regulation may appear as an en-
cyclopaedia rather than a book. It is also worth mentioning that the purpose of cre-
ating a single rule book was to avoid situations in which national authorities would in-
terpret certain provisions differently (in line with its own intentions, understanding),
which may be deeded as promoting, the so-called “god plating’> of the Regulation’s provi-
sions.

5 Intentional exceeding the terms of the EU legislation by the national authorities of the EU
Member States.
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5. Presumable positive and negative implications of the new EU legislation

Criticism of independent observers and bankers relates mainly to the standarised
rules for all the banks in the European banking and finance sector, despite the differences
in their size and the lack of the minimum, risk limiting, binding leverage ratio [Lan-
noo, 2012]. The proportionality issue has been pointed out by the Parliament of the
EU as one of the most important matter in the context of the “too big to fail” issue
and proportionate adjustment of the regulations to the type of business, level of
risk, size and the business model [Ewropean Parliament Resolution..., 2011] of the fi-
nancial institution being subject to the Capital Requirements Package provisions.

As the European banking sector is rather diverse, construed as in Poland of: numer-
ous cooperatives, commercial banks and banks being members of larger, international
corporate structures, Capital Requirements Package’s provisions should be applicable
proportionately to the scale of risk that the banks are exposed to. On the other hand,
the control mechanisms are playing quite important role in shaping the level of propot-
tionality concept [Stepkowski, 2010, p. 230] while applying the Capital Requirements
Package in the banking sector. However, at this stage the pragmatism of the supet-
vision and control in respect of applying the new mechanisms to be implemented under
the Capital Requirements Package is difficult to assess, as these provisions have not been
yet exercised in practice. Notwithstanding the lack of practical assessment of the
mechanisms, it should be pointed out that the Capital Requirements Package includes
numerous new mechanisms which would allow the banks and the regulators to propot-
tionately apply them for the relevant addressees.

Imposing heavy regulations, in general does not have a good impact on the de-
velopment of any firm or institution as it may cause an administrative burden. However,
in this particular case, the purpose of this legislation is not to ensure the free float
of funds and freedom of transacting but rather to ensure the safety, control and pre-
vention of the banking and finance sector from major stresses.

In fact all the new legal concepts introduced by the Capital Requirements Pac-
kage can be analysed, among others, from four main perspectives:

a)  commercial,

b) legal,

¢)  short-term,

d) long-term.

Many of the legal mechanisms introduced under the Capital Requirements Package
(such as the capital buffers or the counterparty risk charge) impose additional costs on
the banking sector and in consequence may have a short-term negative commercial
impact on the number of transactions, as banks may try to transmit these costs on
to the borrowers and other business parties.

However, from the long term commercial perspective, additional costs resulting
from the establishment of zuter alia capital buffers, may mitigate the risk of a systemic
shock and a default of the credit institution, which at the end would prevent more
significant losses of the business parties’ capital.
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As regards the legal short term perspective, the establishment of a significant num-
ber of new rules and mechanisms may cause major challenges for national supervisory
authorities in the EU Member States, the European Banking Authority and the internal
compliance departments of the banks. On the other hand, for the banks performing
cross-border activity within the EU, having a single rule book would help to
standarise the compliance mechanisms in all EU Member States.

Despite the short term organizational challenges for the banks and supervisory au-
thorities, the new legislation is expected to have a positive impact on the harmonization
of laws regarding the safety in the European banking and finance sector. Additionally,
broad supetvisory prerogatives introduced by the Capital Requirements Package,
would potentially prevent mismanagement and malpractices in the sector.

6. Potential impact on the Polish banking and finance sector

Keeping in mind the structure of the Polish banking sector (66 % of all banks as-
sets belong to foreign, mostly EU financial, institutions) [Nier, Nedelescu, Knight,
Lindgren, 2012] the impact of the new legislation in Poland, would be to a certain
extent, similar to the impact of such regulations in the other EU Member States (such
as: Germany, France and other EU countries whose banks have their subsidiaries in
Poland).

The scale of the potential impact of the Capital Requirements Package may depend
on the transition period of the new rules [The impact assessment. .., 2011, p. 49]. In case
the adequate timeframe is adopted, changes may be smoothly implemented. However,
if the new rules are adopted within reasonably short time, then certain increase in cost
of financing or immediate cuts on the shareholders dividend payments may be appli-
cable.

One of the factors pointed out in the International Monetary Fund’s report in the
light of Capital Requirements Package from the Polish perspective, was the concern as
to which authority, either the Financial Supervision Authority or the Systemic Risk
Board, should decide on the percentage of the capital buffers under the Directive
provisions [Nier, Nedelescu, Knight, Lindgren, 2012, p. 34]. This is rather a technical
matter but it emphasizes that in practice, in Poland and other EU Member States some
interpretation controversies may appear in relation to the delegation of some crucial as-
sessment prerogatives.

Furthermore, as pointed out in the Impact Assessment, the implementation and en-
forcement of the Capital Requirements Package provisions will increase the so-called
“administrative costs” [The impact assessment. .., 2011, p. 48]. On one hand, administrative
costs of the implementation may be regarded as costs of financing and other services
resulting from cautious saving policies.

From the perspective of emerging economy such as Polish, the short-term im-
plications of the new regulatory framework may be at first considered as a bit tough
and limiting the growth of the country’s Gross Domestic Product (the “GDP”).
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According to the analysis prepared by the Basel Committee on the Banking Su-
pervision, ensuring long term stability may reduce the probability of crisis which
and in consequence may even have an impact on the growth of GDP (for example,
reduction of the probability of financial crisis by 1 and may even generate a growth
in GDP of 0.2 per year and in case the financial crisis have long lasting implications,
gains may be larger, even between 0.6% and 1.6% of GDP p.a. [Base/ Committee on
the Banking Supervision. .., 2010, p. 13].

In order to have a complementary view on the Polish legislation on the prudential
mechanisms for the banking sector, it needs to be emphasized that Polish authorities as
a consequence of the implementation of a financial stability framework, set up a banks
resolution fund [Ustawa o gmianie nstawy o Bankowym Fundusin Gwarancyjmym. .., 2013].
The idea of the banking resolution funds was mentioned in 2010, by the Cross Border
Bank Resolution Group associated with the Basel Committee on the Banking Supervision
which prepared a consultative document called “The Report and Recommendations
of the Cross-border Bank Resolution Group” [Base/ Committee on Banking Supervision,
Report and Recommendations. .., 2010, p. 6]. This report has first addressed the risks re-
lating to the crises and potential insolvency in the banking and finance sector, which
may have a negative impact on the economy of the country, region and financial sit-
uation of interconnected institutions and companies. Polish banks resolution fund was
set up in order to finance the banks which are facing financial difficulties. This initiative,
together with the potential implications of the Capital Requirements Package, may be
considered as restrictive regulator’s reply to the potential financial crises.

The Capital Requirements Package, together with Polish initiatives on setting up the
resolution fund are aiming at ensuring the liquidity of the banks, understood as the abil-
ity to fulfil its financial obligations rather than ensuring the financial liquidity understood as
the method to exchange the assets into funds [Uryga, Magielski, 2000, p. 48]. From the
practical perspective, the later seems to be more difficult to achieve, as the external fac-
tors (such as the current economic situation of the state, amount of funds on the mar-
ket, demand and supply) have impact on the level of financial liquidity.

7. Conclusions

The EU Capital Requirements Package is considered as well-structured (less precise
provisions are included in the Directive which is required to be implemented and crucial,
precise provisions are included in the Regulation which is directly applicable), coherent
and comprehensive source of important institutions and mechanisms which shall ensure
the harmonisation of the banking safety rules within the EU and stabilisation of
the European banking. The European initiative to impose new rules on the capital
requirements is a part of a bigger global policy on the financial stabilization, initiated
by the Basel Committee on the Banking Supervision under the Third Basel Accord and
many other international and European initiatives, such as the initiative to establish banks
resolution funds.
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The current version of the European Capital Requirements Package is, to a certain
extent, a continuation of the former European policy in respect of the capital adequacy
within the European banking sector. Further improvements on the rules were required
after the analysis of the financial crisis results. Hence, the cooperation of the EU au-
thorities with the Basel Committee on the Banking Supervision on the global har-
monization of the “safety” rules for the banking sector was required.

As presented in the above analysis, the EU Capital Requirements Package brings many
changes to the legislation which was in force up until now. Some of the mechanisms
and legal institutions are incorporated into the EU legislation from the Third Basel
Accord and some of them were created autonomously by the EU authorities.

Under the new rules, the European banking sector will be exposed to an extensive
supervision and monitoring regarding the compliance with the new legislation. This may
have a positive impact on limiting the negative aspects of the functioning of the banks
and financial institutions but, on the other hand, it may create a situation in which the
regulators having power in their hands will be exposed to certain risks associated with
the improper use of implied powers.

The overview of the new capital requirements legislation creates the impression that
from the date on which the new rules are implemented, the European banking sector
will be subject to heavy regulations, monitoring and certain limitations. However, the
new rules are aimed at improving stabilization and safety of the banking sector and
preventing the unexpected falls rather than improving the profitability of the banking
and finance sector. In the current market situation, such rules may create a good
environment for sustainable development of the European economies instead of
rapid growth of the banking sector.

Capital Requirements Package has been passed by the relevant European authorities
on 26 June 2013. Regulation is effective upon the entry into force and the provisions of
Directive will be gradually implemented into the legal frameworks of the EU Member
States.
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Ewa ROSZKOWSKA!

THE MACBETH APPROACH FOR EVALUATION OFFERS IN
ILL-STRUCTURE NEGOTIATIONS PROBLEMS?

Summary

This paper described the main idea of the MACBETH approach and M-MACBETH software to multi-
criteria negotiation analysis. The MACBETH is based on the additive value model and requires only
qualitative judgments about differences of attractiveness to help a decision maker quantify the relative value
of options or criteria. The main goal of this procedure is to support interactive learning about evaluation
problems and to provide the recommendations to select and rankordering options/criteria in decision
making processes.

We proposed to use MACBETH methodology as well M-MACBETH software to support ill-structure
negotiation problems, i e. evaluation of negotiation offers in an environment with uncertain, subjective and
imprecise information and not precisely defined decision makers preferences.

An numerical example showing how M-MACBETH software can be implemented in practice, in order
to help a negotator to define numerical values of options/ctitetia based on verbal statements and next build
a scoring system negotiation offers taking into account different types of issues in negotiation problems is
presented. More detail we describe the main key points of M-MACBETH software related to structuring the
negotiation model, building value scales for evaluation negotiation packages, weighting negotiation issues and
selected elements of sensitivity analyzes.

Key words: MACBETH, M-MACBETH, qualitative judgments, support negotiation, preference analysis,
scoring function

1. Introduction

The MACBETH (Measuring Attractiveness by a Category-Based Evaluation Technique) is
an interactive approach for multi-criteria value of the attractiveness or value of objects
(options/criteria) through a non-numerical pairwise comparison questioning. The
judgment is based on seven qualitative categories of difference in attractiveness: “no
difference” (“indifference”), or is the difference “very weak”, “weak”, “moderate”,
“strong”, “very strong”, or “‘extreme”. What is important and what differs MACBETH
from other multi-criteria techniques, MACBETH uses only qualitative judgments of

difference in attractiveness objects (options/weights) in order to generate, by mathematical

1 Dr hab. Ewa Roszkowska, prof. UwB — Faculty of Economics and Management, University of Bialystok,
e-mail: erosz@o2.pl

2 This work was supported by the grant from Polish National Science Center DEC 2011/03/B/
HS4/03857.
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programming, value scores for options and weights for critetia mode. The MACBETH
procedure for generating the ranking of the options consists of the following main steps:
structure the problem, followed by entering pairwise compatisons into a judgment matrix,
calculating the attractiveness of options/ ctiteria with sufficiently consistent matrix (otherwise
the user is obliged to revise their judgments), construct value functions an optional make
sensitivity and robustness analysis [Bana e Costa et al., 2003, 2005a, 2012; Bana e Costa,
Vansnick, 1994, 1995, 1999].

The MACBETH approach and M-MACBETH software have been used to derive
verbal preference judgment, construct value functions and scaling constants in various
multi-critetia analysis, such as: evaluation of bids, public policy analysis, priotitization of
projects, resources allocation and conflict management, credit scoring, strategic town
planning, environmental management, portfolio management, airport management, risk
management, firms competitiveness, resource allocation, among many others [Bana
e Costa et al., 2005a]. Despite the MACBETH approach has already been considered in
the literature with many applications there is no research on applying it to the support of
the ill-structured negotiation problems.

In this paper we proposed to use MACBETH methodology as well M-MACBETH
software in support negotiation. Negotiation is an iterative process of exchanging offers
and messages between the interested parties that is conducted until the satisfying both
parties agreement is reached [Thompson, 1998, Gimpel, 2007; Raiffa, 1982]. The
important part of a negotiation analysis is a pre-negotiation phase where a negotiator
evaluates offers, usually in form of negotiation packages, and rankordering them using
a scoring function. Such function has to take into account the structure of negotiation
problem, as well objective and subjective decision-makers' preferences. Multi-Criteria
Decision-Making Methods (MCDM) offers a lot of techniques for the evaluation and
ranking negotiation packages which can be used by the negotiator adequate to
a negotiation situation as well negotiator’s profile [see: Salo, Hamalainen, 2010;
Figueira, et al, 2005; Brzostowski et al, 2012a, 2012b] Sometimes evaluation of negotiation
packages takes place in an environment where the available information is uncertain,
subjective and imprecise, packages are characterized by several qualitative as well
quantitative issues, so the negotiation problem is ill structured.

In the paper a comprehensive MACBETH-based approach to support negotiation is
presented, which is an original research contribution to the negotiation analysis. This
contribution consists of the formulating the model of the decision problem in ill-
structured negotiation, which allows the MACBETH approach to be applied to evaluate
the negotiation template and M-MACBETH software to build MACBETH-based scoring
system. Let us note, that other approaches to solve ill-structure negotiation problems
have also been proposed in literature [Roszkowska, Wachowicz, 2012, 2014; Roszkowska
et al, 2014; Wachowicz, Blaszczyk, 2012; Wachowicz et al, 2012].

The paper is structured as follows. Section 2 presents MACBETH methodology of
questioning and technical procedure for elicitation value function as well M-MACBETH
software. The negotiation model based on MACBETH approach is presented in
Section 3. The example using M-MACBETH software is discussed in Section 4. Brief
conclusions are drawn in Section 5.
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2. The MACBETH Methodology

2.1. Mathematical foundation of MACBETH

The mathematical foundations of MACBETH are described in several papers
[Bana ¢ Costa et al., 2003, 2005a, 2012; Bana e Costa, Vansnick, 1994, 1995, 1999] and
M-MACBETH software in [M-MACBETH..., 2005; Bana Costa 2005b]. The
MACBETH approach has been developed since the early 1990s by Bana e Costa and
Vansnick [2003]. Bana e Costa and Vansnick [1995] pointed out “In Measurement
Theory terminology, MACBETH is an interactive approach for mapping into a real scale varions degrees
of a property of the elements of a finite set A. The originality of MACBETH's guestioning procedure is
the possibility of establishing a constructive path towards cardinal measurement in both quantitative and
substantive meaningful terms, avoiding the operational problems recognised as a weakness of other
procedures. The use of the notion of semantic absolute judgments pays a key role here, and the simplicity,
interactivity and constructiveness of our approach inserts it in the modern paradigms of decision aid’.

Mathematically, MACBETH method is composed of few sequential PPLs (linear
programming problems), which perform the analysis of cardinal consistency, the
construction of the cardinal value scale which represents the set of judgments of the
decision-maker, reveal sources of inconsistency, i.e. to check the existence of
inconsistencies and suggest their solution. The exact formulation of these PPLs can
be found in Bana e Costa and Vansnick [1995, 1999], Bana e Costa et al. [2012]. We
present here the basic notion of Measurement Theory which are implemented in MACBETH
procedure [for details see: Bana e Costa, Vansnick, 1995; Bana e Costa et al, 2012].
We define first two main types of scale: the ordinal scale and the cardinal scale.

Otrdinal and cardinal value information. Let X be a finite set of elements or
different options or performance levels under evaluation. Ordinal measurement of the
attractiveness (or desirability) of the elements x of X consists in associating each xeX
with a numerical score a real number »(x) that satisfies the following two ordinal
measurement conditions [Bana e Costa, Vansnick, 1995; Bana e Costa et al., 2012]:

- the condition of strict preference

Vx, y€ X xPye>o(x)>u(y) (xis more attractive than ) )
- the condition of indifference
Vx, ye X xly < wv(x)=v(y) (xis as attractive as ) 2

A scale » that satisfies the measurement conditions (1)-(2) is an ordinal scale of
measurement.

Cardinal measurement of the attractiveness of the elements x of X consists in associating
each x with a numerical score -a real number #(x) that satisfy conditions (1), (2) and also
the following (3) condition [Bana e Costa and Vansnick 1995; Bana e Costa et al. 2012
Vw,x, 5,5 € X with x more attractive than y and » more attractive than g the ratio

2(x)=20)) measures the difference in attractiveness between x and y when the
v(w)=1(3)

difference in attractiveness between » and g is taken as the measurement unit.  (3)
A scale » that satisfies the measurement conditions (1)-(3) is #nterval scale of measurement.
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The numerical scale »: X - R; »—s(x) can be constructed by positioning the

elements of X on a vertical axis so that [Bana ¢ Costa, Vansnick 1995; Bana e Costa
etal., 2012]:
1.  Vx, ye X :xis positioned above yif and only if x is more attractive than y

(ordinal value information);

2. the relative distances between the elements of X on the vertical axis reflect the
relative differences in attractiveness between these elements (catdinal value
information).

The MACBETH judgment matrix. The MACBETH procedure transform ordinal
information for cardinal information by a non-numerical painvise comparison questioning mode
in the form of MACBETH judgment matrix. On this judgment is based the interval value
scale, which is constructed interactively with the decision maker [Bana e Costa et al., 2012].
However both technique, MACBETH and AHP are based on pairwise comparisons
entered by the user, the MACBETH uses an interval scale, whereas AHP adopts a ratio
scale [Saaty, 1980].

First, the decision-maker is asked to rank the elements of X by decreasing
attractiveness. In situation, where it is difficult to rank directly elements of X he is asked
to compare the elements in two steps procedure: is one of the two elements more
attractive than the other and if yes, which one? When x is more attractive than

b (XP)/), the decision-maker is asked for a qualitative judgment about the difference

of attractiveness between x and y, by presenting the decision maker with six
categories: (i — very weak difference of attractiveness, C; — weak difterence of attractiveness,
(5 — moderate difference of attractiveness, Cy — strong difference of attractiveness, Cs — very
strong difference of attractiveness, Cs — extreme difference of attractiveness.

Judgmental disagreement or hesitation between two or more consecutive
categories, except indifference, is also allowed. Some useful techniques were proposed
to simplify judgment in MACBETH matrix [Sanchez-Lopez et al., 2012; Bana e Costa,
Chagas, 2004; Bana e Costa et al., 2008]. One of the proposition is to enter the qualitative
information into this matrix to the right of the matrix’s main diagonal starting from
the difference between the highest level (i.e. the most attractive) and the lowest level
(i.e. the least attractive). Judging the difference of attractiveness between every two
consecutive scale the main diagonal of the matrix was first completed. Next, decision-
makers judge the difference of attractiveness between the first level and the third, the
second level and the fourth and so on, thus completing the second diagonal of the matrix
[Sanchez-Lopez et al., 2012]. The other technique was proposed by Bana e Costa and
Chagas [2004]. The authors suggested make judgment from top to bottom the last column
of the matrix, next to fill from right to left the first row, and finally to complete the main
diagonal of the matrix. Bana e Costa et al. [2008] mentioned that both procedures are
correct, however others are also possible. It is also worth nothing that it is not necessaty to

3 It is worth nothing, that however there is no restriction about the number of semantic categories to be
used seven categories usually were used because of human limited perception and difficulties of evaluating
simultaneously big numbers of options, when giving absolute value judgments.
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(7-1)

petform all of the ”T paired comparisons to complete MACBETH matrix. It was

shown that 71 is the minimum acceptable number of judgments’, which corresponds
either to the last column or the first row or the main diagonal of the matrix. However, it
is also recommended to perform some additional judgments in order to cross-check
consistency [Bana e Costa et al., 2008; Sanchez-Lopez et al., 2012]. In the MACBETH
matrix cell containing a “positive” difference of attractiveness means that, for those
judgments, the information available is ordinal.

Problem of Consistency in MACBETH Matrix. There are two types of
inconsistencies: sewantic, when the assignment of category of difference of attractiveness
to a pair of comparison is not logically acceptable and cardinal if the representation of the
judgments is not possible through a cardinal scale within the real numbers. In general,
for each paired comparison, M-MACBETH verify their consistency with regard to the
judgments already available in the matrix uses an algorithm based on linear programming
[Bana e Costa et al., 2005, 2012]. Each time that a qualitative judgment is elicited,
M-MACBETH tests the consistency of all the judgments made by the decision maker,
and their compatibility with cardinal information. A detailed study of the inconsistencies,
the formal description of problem of inconsistency, types of inconsistencies as well
consistency tests can be found in papers [Bana e Costa et al, 2005; Ishizaka, Nemery
2013].

Determination of MACBETH Scale. In the case of consistent matrix of judgments,
the software will calculate the weights and scores of options by linear optimization which
minimizes the scote of the most attractive option/critetion. The least attractive option/
criterion is grounded to 0. The software propose a decision-maker scale which he can
accept as the final scale. However, because several solutions may exist, software calculated
also (by integer linear programming) “free interval” which can be used to modify scores
of options if needed [Bana e Costa, Vansnick, 1995; Bana e Costa et al., 2005; Ishizaka,
Nemery, 2013].

The Values Function. Finally, a process was accomplished in order to construct
the corresponding value functions. The performance of the options on each critetion in
the form of value score atre transformed for value function. [Bana e Costa, Vansnick,
1995; Bana e Costa et al., 2005; Ishizaka, Nemery, 2013].

The Overall Score Measures. Next, options are evaluated globally using multi-criteria
additive aggregation mode by calculating weighted average of the options scores on
the criteria. This overall score measures the relative global attractiveness of the options
across the entire set of criteria under consideration. Let us note that weights were also
assigned to the criteria by a MACBETH weighting process [Bana e Costa, Vansnick,
1995; Bana e Costa et al., 2005; Ishizaka, Nemery, 2013].
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2.2. M-MACBETH software

The M-MACBETH Decision Support System is based on the implementation of the
MACBETH methodology*. M-MACBETH is a multi-criteria decision support software
that permits the structuring of value trees, the construction of criteria descriptors, the scoring of options in
relation to criteria, the development of value functions, the weighting of criteria, and extensive sensitivity and
robustness analysis about the relative and intrinsic value of options [Bana e Costa et al., 2005b].

The M-MACBETH software allows model structuring through a “value tre¢” which
useful and easy visual interface®. The questioning procedure is providing by verbal
information about the difference of attractiveness of the options/ctitetia and the software
tests the compatibility of the information collected with regard to information. The
software gives a warning message about “zuconsistent judgments’. Then it provides the
discussion with the decision-maker presenting, in this time, graphically the soutce of the
problem and giving suggestions to deal with inconsistencies. After solving inconsistency,
the software proposes a numerical scale with friendly graphic representation. The numerical
scale is automatically transformed into a scoring scale. Critetia weights can be represented in
a bar chart of scores. Finally, the M-MACBETH software aggregates the scoring and weighting
scales in an overall scale of attractiveness as well proposes a graphic representation in the
form of the Owerall Thermometer which can be used for discussion and later analysis by
decision maker.

The M-MACBETH software proposes also several additional tools which are very
helpful for analyzing the obtained results. The tool Difference profiles shows graphically
the difference between the profiles for any two options. The XY Map represents a two-
dimensional graph comparing visually options with regards two selected criteria. The
tool Sensitivity analysis by weight allows to observe the impact of the change on one criterion
weight on the overall score, whereas Robustness analysis shows the impact ordinal or/and
pre-cardinal intra-criteria and inter-criteria information in described model.

3. The negotiation model based on MACBETH approach

The important part of the pre-negotiation phase is evaluation negotiation offers and
rankordering them using a scoring function. To formalize our model of negotiation we
assume that negotiation problem is ill-structured, what means that problem itself as well
the negotiation preferences cannot be precisely defined [Roszkowska et al. 2012, 2014].
However, a several multi-criteria decision making techniques can be used to support
decision maker in negotiation [see: Salo, Hamalainen, 2010; Brzostowski et al, 2012a,
2012b; Wachowicz, et al, 2012; Wachowicz, Blaszczyk, 2012; Roszkowska et al., 2012,
2014] we propose here an effective application of the MACBETH approach and
M-MACBETH software to handle ill-structured negotiation problems. What is one of

4 A full tutotial M-MACBETH see http:/ /www.m-macbeth.com/en/downloads.html. A free trial version
program can be downloaded from http://www.m-macbeth.com/. This version is limited to five critetia and
five options.

5 For details see: [Bana e Costa at el., 2005b; M-MACBETH. .., 2005; Ishizaka, Nemery, 2013].
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the advantages proposed approach is that the MACBETH-based negotiation model
makes possible to quantify preferences arising from a verbal evaluation of the quality
of negotiation issues and building the scoring function for negotiation packages. The
MACBETH can be used to analyze the structure of the negotiation problem, to determine
the importance weights of the negotiations issues and to obtain the final ranking of the
negotiation packages. To formalize our model we start with the following definitions:

—  a negotiation package (option) is an offer, which negotiator may send to or receive

from their opponent,

- anissue s a criterion negotiator use to evaluate the offers.

We assume that negotiator has to evaluate (or rank) m feasible packages P1, P2,...,Pm
taking into consideration the set of 7 issues Z ={Z,,Z,,...,Z } and vector of issue weights

w=[w,W,,....w,]. The process of formalizing negotiation model and prepating the

negotiator’s scoring function is described in a few steps as follows:

Step 1. Negotiation model structuring

1.1. The negotiation template. Negotiator define the negotiation problem, conducts
a thorough analysis of the problem, identify of the objectives forthcoming negotiation
and transform them into the negotiation issues. These objectives are the evaluation criteria
of the potential negotiation contract. Negotiator define also a set of feasible dimensions
which bounded by the lowest acceptable target value (reservation level) and an aspiration
value (aspiration level), for each issues. These values give the maximum limit of demands
as well as the minimum limit of concessions and define the negotiation space [Roszkowska
et al,, 2014].

Having such defined negotiation template negotiator implemented M-MACBETH
software to elicit the preferences and generate the scoring function of the negotiation offers.
The next steps are strictly based on M-MACBETH software [for details see: M-
MACBETH.. ., 2005].

1.2. Negotiation issues. The decision-makers have to structure the goals of
negotiation and identify the negotiation issue (criteria) in value tree. In general, M-
MACBETH tree is formed by two different types of modes such as “criteria modes” and
“non-criteria’ modes. Non-critetia nodes are included in the tree to help with the evaluation
of criteria nodes but are not directly influential in the decision (because they act as
comments to structure the problem). In evaluation phase, only “criteria modes” are used to
assign the numerical score to each package.

Next, the decision-makers have to identify the few most relevant sub-levels of a given
negotiation issue to describe their performance in the scale from the most attractive
to the least. In order to measure the attractiveness of package, it is required to construct
a value function for every evaluation critetia in the model. The criterion mode can be
entering with direct or indirect bases of comparison. The choice of the evaluation
technique: direct and indirect comparison needs to be done by decision-makers when
setting the criterion nodes. We have two bases for direct comparison [Bana Consalting,
2005]:
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1. “pairwaise comparison packages only among themselves”

2. “pairwise comparison each package to two benchmark references”.

The M-MACBETH offers also two indirect bases for comparison:

1. “qualitative performance levels’

2. “quantitative performance levels”.

However, a choice between direct and indirect technique depends on decision- makers,
from the perspective of negotiation analysis and application M-MACBET indirect bases
for comparison technique seems more adequate and recommended to support ill-structure
negotiation®. The pairwaise comparisons packages only among themselves might be
difficult as well time-consuming in case of many packages. But, if anyway a decision-
maker choses direct compatisons, pairwise comparison with regards benchmark references
gives him an opportunity to compare packages with two reference points: ideal package-
determined by all aspiration levels and anti-ideal package determined by all reservation
levels.

The other advantage of indirect comparison is the fact that it is easier to
evaluate attractiveness sub-levels of issues and weights and next aggregate them. Such
approach allows us also for numerical and visual analyses obtained results by friendly
M-MACBETH tools us such as: Difference profiles, The XY Map, Sensitivity analysis by
weight and Robustness analysis which is very helpful in forthcoming negotiation process.

In the case of indirect comparison, the packages are evaluated by value function which
converts any level performance on the issue into numerical score. The basic of
compatisons with respect to criteria are selected sub-levels for each issue. The aspiration
level and reservation level, for each issue, are coded as “upper reference level” and ““lover
reference level” in M-MACBETH procedure.

1.3. Negotiation packages. During this phase, decision-makers have to define
the negotiation packages to be evaluated as well as their performances. The approach
starts with the identification, for each issue, the few most important sub-levels (objects)
to be considered in the scale and to decide if those performance sub-levels can be
described qualitatively or quantitatively. Next the classification of the selected objects
in order of attractiveness from the most to the least attractive is provided where equal
rankings or ties are also allowed.

The next step is to assemble all possible combinations of sub-levels of performance
identifying possible combinations in the form of negotiation packages regarded as
potential negotiation offers. The packages can be obtained by the comparisons of
sub-levels between aspiration and reservation level with respect to those criteria.
Finally, the negotiator specifies the preliminary set of feasible packages
P ={P1,P2,.,Pm} in the form of the Table of Preferences. In the case where the bases

for comparison of the all criteria are given in the forms of qualitative/quantitative
performance levels the conversion of a package’s performance into a score will
require that the package’s performance be enter into the model. After the phase
negotiation model structuring, three types of scores have to be calculated: scores of

¢ The negotiation model proposed in this paper is based on indirect bases for comparison, however the
direct bases of comparison is also possible.
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options which represent the attractiveness of a package to one specific issue, weighting
¢riteria which measure the attractiveness of each issue in relation to the top goal of
negotiation, and overall score of options (scoring function) where issue weight and option
scores are only intermediate results used to calculate the overall score of package (value
of scoring function of the package). While the score of options ranks packages with regard to
a single issue, the overall score of packages, i.e. scoring function, ranks them with regard to
all issues and consequently to the overall goal of negotiation.

Step 2. Evaluation of packages

2.1. Scoring of packages with respect to each issue. Here, the decision-makers
have to evaluate each package attractiveness with regards to each issue in the form of
MACBETH judgment matrix. The questioning procedure appears on verbal information
about the difference of attractiveness between the pairs of objects (sub-levels) issue
at a time with application seven semantic categoties: difference of attractiveness. (e.g.
“no”, “very weak”, “weak”, “moderate”, “strong”, “very strong” and “extreme”). The
MACBETH can also function with the minimum of #—1 responses (in general the
diagonal line of successive pairs), based on the hypothesis that the difference for the
other pairs is positive.

For each of the answers about a new pair of objects, the software tests the
compatibility of the information collected with regard to cardinal information, verifies
its compatibility with the judgment previously inserted in the matrix. In the situation
of incompatible judgments, the software gives a message about inconsistent judgments,
shows the source of the incompatibility and gives a proposition of solving problem
in friendly discussion with a decision-maker.

When judgment is consistent M-MACBETH software can propose a numerical
scale (current scale column) which is compatible with the verbal expressions provided
(i.e. this scale is the results of the conversion of the verbal expressions into numerical
values). These scores are based on a scale ranking from zero (the reservation level)
to 100 (the aspiration level). The M-MACBETH proposes a representative score and
indicates also the snzerval of the compatible values with the verbal evaluations. Thus, the
decision maker can use any value from the interval that seems most appropriate for him
while remaining consistent with the verbal evaluation. What is useful, the software presents
a graphic representation of the proposed scale and friendly tools that allow its
transformation into a cardinal scale. We can see an interval within which the score of
a performance level can be changed while keeping fixed the scores of the remaining
performance levels and maintaining the compatibility with the matrix judgment.

The software proposed two graphical visualization: a vertical axis in which each
proposed scorer is plotted at the same point as the respective quantitative level and the
picewise-linear value function’s graph where the performance levels are plotted on the
horizontal axis and the scores on the vertical axis. What is also worth noting the linear
pleces setve to calculate the score of any package where performance with respect to
the issue is between consecutive performance levels.
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2.2. Weighing the negotiation issues. The ranking of issues weights is determined
by ranking the overall references in terms of their overall attractiveness. Next the weights
scale is build from the weighing matrix of judgment. We have also interval within with
the weight can be changed while maintaining the compatibility with the weighing matrix
of judgment.

Step 3. The creating scoring function (overall scores) and analyses the score results

3.1. The scoring function (overal scores). The M-MACBETH softwate has
a module that aggregates the scoring and weighting scales in an overall scale of
attractiveness, so create scoring function for evaluation negotiation packages. The overall
attractiveness (scoring function) of packages is obtained through an additive aggregation
model. The software presents the summarized information within a Table of scores and
proposes a graphic representation in the form of The Overall Thermometer which is useful
for later discussion and analysis.

3.2. The analysis the scores results. In order to better understanding of the model
results the M-MACBETH allow to observe how a package issue scores contribute to its
overal] package scores. Each criterion bar in the weighted profile of the option (package)
corresponds to the product of criterion weight and the option’s (package’s) scote on
the criterion (issue). We can easy specify negative contribution situation where the second
of the two selected packages issues outperformed the first one, positive contribution
situation, where the first of the two selected packages issue outperformed the second
one or the null difference if the two packages are indifferent in the issue. The weighed bar
allows to analyze the possibilities of compensation one options by another. The
M-MACBETH offered graphical representation model’s results in a two dimensional
graph (XY map), which enable to compate the option’s scotes in two ctiteria or group
of criteria. Sensitivity analysis on criterion weight gives useful visualization the effects of
a change in its weight on the packages scores and Robustness analysis allows for discussion
about impact ordinal or/and pre-cardinal intra-criteria and inter-criteria information
in negotiation model.

4. Numerical example

Let us now consider a buyer-seller negotiation that allows us to show how the
proposed MACBETH-based model and M-MACBETH software can support one
of the negotiator (Seller) in scoring negotiation offers. Let as assume that Seller and
Buyer negotiate the conditions of the potential business contract and three issues are
discussed: price, time of payment and returns conditions.
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Step 1. Negotiation model structuring

1.1. The negotiation template. Let as assume that Seller and Buyer negotiate the
conditions of the potential business contract. The following three issues are discussed: price

(Z,), time of payment (Z,) and returns conditions (Zs) . The negotiation space for Z,,Z, are

defined by numerical values and for Z; by linguistic values.

- Price (EUR): (20,30) for both parties;

- Payment (days): (3,22 ) for both parties,

- Returns: defined qualitatively taking into account % defects and % penalty.
To build the initial set of packages in the pre-negotiation phase Seller defines the salient
options for each issue in the following way:

- Price: 30, 25, 23, 20.

- Payment: less than 3 (days), 4-7 (days), 8-14 (days), 15-21 (days), more than

22 (days)

- Returns: 5% defects and 2% penalty, 5% defects and 4% penalty, 7% defects

and 4% penalty

Having such defined negotiation template Seller implemented M-Macbeth software
to elicit the preferences and generate the scoring system of the negotiation offers. We
testify practically all steps of Sellers preference analysis to show usefulness M-Macbeth
software in supporting negotiation.

1.2. Negotiation issues (criteria). For simplicity, in our example, all modes are
“criteria modes”. The value tree for the Seller is presented on the Figure 1.

FIGURE 1.
The “value tree” for the Seller

I Seller

— W Price |
4. Payment
4. Returns

Source: Own elaboration based on M-MACBET software.

Let us assume that the basic of comparisons with respect to criteria are salient sub-
levels for each issue. The “upper reference lever” and ““lover reference level’ are represented by
aspiration level and reservation level. Thus we have the following:

— Price: — qualitative performance levels

Basis for comparison: 25, 20, 23 (EURO).
References points: Upper reference level: Aspiration level — 30 (EURO), Lower
reference level: Reservation level — 20 (EURO);

—  Payment — qualitative performance levels

Basis for comparison: 47 (days), 8—14 (days),14— 21 (days);
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References points: Upper reference level: Aspiration level — less than 3 (days),
Lower reference level: Reservation level — more than 22 (days);
- Returns — qualitative performance levels
Basis for comparison: levA: Aspiration level, levl: 5% defects and 2%
penalty, lev2: 5% defects and 4% penalty, lev3: 7% defects and 4% penalty,
levR: Reservation level
References: levA: Aspiration level, levR: Reservation level
1.3. Negotiation packages. Let us assume that the preliminary set of feasible
packages P ={P1,P2,...,P10} consist of ten packages which are represented in the form

of the Table of Preferences (see Figure 2).

FIGURE 2.
The Table of Preferences for the Seller

[F‘]‘. Table of performances @
Options|  Price Payment Returns

F1 30 14-21 {days) lew?

P2 25 8 -14 (daws) =]

F3 25 4-7 (daws) lev3

P4 25 8 -14 (days) lenwz

P5 25 B-14 (des) levd

(5] 23 14- 21 (daws) lend

P? 23 4-7 (daws) lenwl

Fa 23 4-7 (days) len3

Pa 23 8 -14 (daws) lewy

F10 20 4-7 (days) lend

Source: Own elaboration based on M-MACBET software.

Step 2. Evaluation of negotiation packages

2.1. Scoring of packages with respect to each issue. Matrix of judgments for
performance levels and MACBETH numerical scale of issue “Price” are presented on
the Figure 3. Let us remember that only #» — 1 independent evaluation are required and
others can be deduced by transitivity. However, it is better to fill the upper triangle of
the matrix using the semantic categories. In the case, where the decision-maker is unsure
about the exact category, he can select two or more successive categories as in Figure 3.,
where the difference between price 30 and 23 is evaluated from week to strong.

Matrixes of judgments for performance levels and MACBETH numerical scales of
issues “Time’ and “Returns” are presented in the Figures 4 and 5.

It is worth noting that all the scores can to be readjusted, in this same time being
compatible with the judgment provided in the matrix. The permissible interval for 4-7
days is shown in red on the left part of the Sca/ on the Figure 4. Decision maker can feel
free to use the value from the interval that seems for him most appropriate. In our
example, however the score value suggested by M-MACBETH was accepted without
modification.
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FIGURE 3.
Price: Numerical and graphical display of a precardinal scale
Ty rce x|
g Price
5 = .
" ‘ 2 Curent | B -
scale | [ yd
strong | wweakestrg stro-exdr 1.00 strang yd
- moderate  strong 0.56 | = = /;
- ik 0.22 .
o . I ,}"?'
Consistent judgements 7
r (L] red =
i H| =13 ] ) [E0)
£ 0 #lels] ) m 5l 8 1w iy |
Source: Own elaboration based on M-MACBET software.
FIGURE 4.
Payment: Numerical and graphical display of a precardinal scale
g Payment =
M‘ Payment @ g
e 1.00
i . i VI exireme
less than 3 ‘ 47 (days) | 6-14(days) | 14-21 (clays) | more: than 22 ok | pa— o e
less than 3 weak moderate | . shong stro-extr 1.00 strong 073
47 (days) - weak moderale  modsirg 0.73 | [—— TEa S .
B-14(days) - moderae  weakmod 0.55
1421 (feyy) R
0.00
more than 22 - no —— o
Consistent judgements
5 & o 0.00
] Wl E
ﬂJ ‘ ‘ ‘JJE i ""“W‘ﬂﬂ B[ 1 oo] = T
Source: Own elaboration based on M-MACBET software.
FIGURE 5.
Returns: Numerical and graphical display of a precardinal scale
; Fige Returns >
e Retums
; 1.00
lewA | levl len? ‘ lev3 ‘ levR CE L ElEE |
scale | (R
veryweak | moderate  stong  exreme 1.00 strong 0.3
- veyweak  week  shong 0.75 | [
- verywesk weakmad | 0.50 050
P e | o ==
Consistent judgements
000
: %585 1% -
! bt 12| T UIFF B 1 0.7 N= H-[EE |

Source: Own elaboration based on M-MACBET software.
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2.2. Weighing the issues. The judgment matrix for issue weights are presented on
the Figure 6.

FIGURE 6.
Weights: Numerical and graphical display of a precardinal scale

Hgy Weighting (Seller) 50 L —

[Price] |[Paymem] [Returns] | [all lower] Bl Mexicnell =
G| v strong
[Price] maoderate sfrong positive &0 W
[ Payrnent] - wiak positive Ml moderate 30
[Retums ] - positive 10
[alllawer] Lo 0 1o

Payment

Consistent judgements

EJ H ‘J@Ih.lﬁa%‘nﬁr‘ 1|2 % 2|+ [or] uf 5

Source: Own elaboration based on M-MACBET software.

Step 3. The scoring function of packages and analyse the score results

3.1. The scoring function (overal scores). Numerical and graphical display of
a scoting points (overall scores) for evaluated negotiation packages are presented on the
figure 7. The Table of scores contains the overall scores for packages and scores with regard
to each issue.

FIGURE 7.
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Source: Own elaboration based on M-MACBET software.
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Let us assume now that during negotiation process negotiator can search and construct
new packages and evaluate it using scoring function. The optimal scoring function should
produce consistent ranking after new packages are added (or removed) and should not
provide to rank reversal [Garcia-Cascales, Lamata, 2012; Schenkerman, 1994]. This means
that in the case of adding or removing new package the negotiator does not need to re-
evaluate the previously evaluated packages, as well the score points of all packages are
stable.

We can see that the M-MACBETH approach allows, under same conditions,
introducing to a set of packages new ones without rescoring other packages. Let us
introduce three new prices: 18, 21, 32 to the basic of comparison for criterion Price,
where price 18 is under reservation level, 32 is over aspiration level, 21 is from
negotiation space. We introduce also new sub-level in Returns conditions: Level 4: 3%
defects and no penalty.

In the case of quantitative issues Prie M-MACBETH can estimate score based on
the previous scale. In this case, the new judgment matrix is even not necessaty if decision
maker can agree for the M-MACBETH software approximation. But it is possible
make judgment matrix without changing the previous scale. In all cases where the
minimal information was used the judgment is consistent as well stable with respect to
previous scores. The judgment of differences of attractiveness within a issue “Price” is
presented on the Figure 8 and judgment within “Resurns” in Figure 9.

FIGURE 8.
Price: Numerical and graphical display of a precardinal scale.
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Source: Own elaboration based on the M-MACBET software.
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FIGURE 9.
Returns: Numerical and graphical display of a precardinal scale
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Source: Own elaboration based on M-MACBET software.

Let us assume that the decision-makers have to take into account five new
negotiation packages P11, P12, P13, P14, P15 obtained by using new basic on
comparisons with respect to issue Prie and Returns. The new Table of Preferences as well
Table of Scores and Overall Thermometer were presented on the Figure 10.

We can see that M-MACBETH allows for evaluation of new packages which are
outside negotiation space (over-good or under-bad with regards to some issues), to
provide discussion about compensation. Let us observe thethat new package P14 is
the most attractive, packages P11, P15 are less attractive and packages P12, P13 are
the least attractive.

FIGURE 10.
Table of preferences. Table of scores and Overall Thermometer
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Source: Own elaboration based on M-MACBET software.

Now, using M-MACBET software selected analysis obtained results will be done
graphically from the perspective usability to forthcoming process of extending offer.
The difference between the profiles for any two packages can be viewed by Difference
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profiles. Let us observe that each criterion bar in the weighted profile of the negotiation
package corresponds to the product of issues scores and the sub-levels scores on this
issue. For example, in Figure 11 the package P1 is compared to the package P5. The
package P1 out performed overall the package P5 with 0.17 score points. However, the
package P1 out performed in package P5 with regards to the issue Price with 0.26 score
points as well issue Rezrns with 0.01 score points. On the other hand, package P5 out
performed in package P1 in with regards issue Payment with 0.26 score points. The weighed
bars allows to analyze the extent to which the differences in favor of the one issue
compensate, or not, the differences in of the others issues.

FIGURE 11.
Profile differences
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Source: Own elaboration based on M-MACBET software.

The M-MACBETH software allows sensitivity analyses to be performed. All changes
on scores and weights are instantaneously reflected upon all other dependent values and
graphics. The sensitivity analysis on weight is presented on the Figure 12. We can see
rankordeing ten selected packages in the case of changing weight for issue Price.
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Source: Own elaboration based on M-MACBET software.

We can also analyze the results of swring function graphically by using a two-dimensional
graph (XY Map), where each axis represents negotiation issue In Figure 13., the packages
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are presented according to their attractiveness on the Prie and Refuns issues. We can see
that the package P13 has a good Rezrns condition but is not attractive on the Price issue.
On the other hand, the package P15 has an attractive Price and a not good Returns
conditions. On the red line which represent the efficient frontier we can found P1,
P2, P14 as dominated packages.

FIGURE 13.
Comparison of scores on two issues: Price and Returns
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Source: Own elaboration based on the M-MACBET software.

5. Conclusion

In the paper a framework for the evaluation of negotiation offers based on
MACBETH methodology and M-MACBETH software have been proposed. The
MACBETH technique were used to structure negotiation problems by defining
numerical values based on verbal statements which enables the construction of value
functions derived from qualitative judgments about the difference of attractiveness
between every two performance levels of the negotiation scale. Such approach allow
us to quantify preferences arising from a verbal evaluation of the quality of negotiation
option or negotiation issues and calculate the attractiveness (scores) of the negotiation
packages in numerical way. It shows how M-MACBETH can be used to construct an
additive evaluation model based on qualitative value judgments of difference in
attractiveness.

The main key advantages of the MACBETH approach are the following:

1. This technique allow for verbal preference elicitation attractiveness of packages

with procedure that transform ordinal information for cardinal information by
a non-numerical pairwise comparison questioning mode. It is very useful approach
especially were problem is pootly defined, in the context of qualitative issues
which often appear in negotiation template, as well in the case of imprecise
information.

2. This same M-MACBETH technique can be used to measure attractiveness of

negotiation issues as well weight of sub-levels of issues.
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3. The computation processes of determining the scoring function take into
account the negotiation space of each issue as well the concepts of reservation
and aspiration levels.

4. The verbal negotiator expressions sometimes could be vague, so the
representative score generated by the MACBETH is accompanied by the value
of the interval within which it is located. The M-MACBETH software proposed
excact score however the negotiator can modify preference scale using points form
interval scale if needed.

5. The MACBETH procedure makes possible to expand the negotiation template
by introducing new package after the preference elicitation has been conducted
(within or outside the actual negotiation space) without modifying ranking
preliminary estimated packages. That means that proposed scoring function
produces consistent ranking after new packages are added (or removed) and
does not provide to rank reversal.

The main advantages of the M-MACBETH software are the following: this
questioning procedure is straightforward and friendly for decision maker, allow for useful
visualizations results, checks the consistency of judgment, proposed solution in the case of
inconsistency providing simple discussion with decision maker, allows for useful sensitive
analysis, offers a few interesting tools for visualization results evaluation negotiation
packages which are very helpful in phase of forthcoming negotiation.

The disadvantages of the MACBETH technique is fact that the MACBETH
procedure is time-consuming, so it is practically usable only if the number of criteria
and alternatives is sufficiently low, usually not higher than 9.

Our future work will be focused on modifying the M-MACBETH approach to be
more useful for evaluation negotiation offers in ill structure negotiation problems. One of
the proposition is comparing MACBETH with other verbal technique such as ZAPROS
[Goérecka et al., 2014]. It could be also powerful, from the perspective negotiation
analysis, to combine MACBETH with TOPSIS technique or extend MACBETH in
fuzzy environment.
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Marek SZOPA!

HOW QUANTUM PRISONER’S DILEMMA CAN SUPPORT
NEGOTIATIONS?

Summary

Decision-making by the two negotiating parties is simulated by a prisoner’s dilemma game. The game is
formulated in a quantum manner, where players strategies are unitary transformations of qubits built over the
basis of opposite decision options. Quantum strategies are cotrelated through the mechanism of quantum
entanglement and the result of the game is obtained by the collapse of the resulting transformed state. The
range of strategies allowed for quantum players is richer than in case of a classical game and therefore the result
of the game can be better optimized. On the other hand, the quantum game is save against eavesdropping and
the players can be assured that this type of quantum arbitration is fair. We show that quantum prisoner’s
dilemma has more favorable Nash equilibria than its classical analog and they are close to the Pareto optimal
solutions. Some economical examples of utilizing quantum game Nash equilibria are proposed.

Key words: game theory; quantum game; prisonet’s dilemma; Nash equilibrium; Pareto optimal solutions.

1. Negotiations as a game

Many decisions made by negotiating parties rely on the strategic interaction between
them. By this we mean that negotiating parties can choose between different strategies,
typically conflict or cooperation between them. They both agree that the mutual
cooperation is the most desirable behavior but their choices are made simultaneously
without knowing the other party’s decision. It yields the temptation to refuse cooperation
(defection). This kind of interactions is often described by the classical game theory.

One of the best known games of that type in the Prisoner's Dilemma [PD] game.
It was first described by Flood and Dresher [Flood, Dresher, 1952] and popularized by
Albert Tucker, whose two-ptisoner story was a basis for the current name of the game.
The popularity of PD comes from its universal game scheme, which desctibes a negotiation
dilemma very common in everyday life. A typical scenario contains an assumption that
two players, Alice and Bob, independently of each other make a choice between coopet-
ation (C) and defection (D). The choice of the two players is a basis for a payoff matrix
which is shown in Table 1.

1 Prof. dr hab. Marek Szopa — Institute of Physics, University of Silesia, e-mail: szopa@us.edu.pl.
2 This work was partially supported by the grant from Polish National Science Center DEC-
2011/03/B/HS4/03857.
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TABLE 1.
The payoff matrix for the Prisonet's Dilemma

Bob
C D

c | (r,r)| (st)
D | &s) | (pp)

The strategy (C) means cooperation and strategy (D) - defection. The first number of each pair
represents Alice's payoff, while the second number is Bob's payoff. The payoff r corresponds
to 'reward' for cooperation, t is related to 'temptation' of betrayal, § is 'sucker's payoff' and p

stands for 'punishment' for mutual refusal of cooperation. These numbers fulfill an inequality:

t>7r>p>sandr >

Alice

Source: [Rapoport, Chammah, 1970].

Analyzing the payoff matrix we can notice that independently of the opponent's move,
the dominant strategy of each of the players is the defection strategy. The pair of strategies
(D, D) is here the Nash equilibrium [NE]. Paradoxically, the equilibtium cortesponds to
mutual punishment (p, p), which is highly remote from the Pareto optimal result. Mutual
cooperation (C, C) is the best move to get an optimal result. However, a game like
this requires mutual trust of the players, as every change of (C, C) strategy brings each
person a reward - a temptation of betrayal t, which for the second player means a punish-
ment in form of a sucket's payoff s. If the PD is played by two patties without mutual
trust, the most frequent outcome is mutual punishment for lack of cooperation. Mu-
tual defection as the only NE of the PD is the natural reservation point for both
negotiators. The goal of the present paper is to show, that within the quantum frame-
work, mutual defection can be replaced by another NE, that is much more favorable
for negotiators and therefore can be regarded as an alternative reservation point.

A natural extension of the game to a multiplayer PD is possible, in which the dilemma
is generally the same as in the two player game. From a practical point of view an im-
portant extension of the game is its iterated version [Hamilton, Axelrod, 1981] in which
the players' strategies depend on previous games they played. These extensions will not
be considered in the present paper.

2. Quantum game definition
Experimental psychology shows that real human decisions in a situation of PD are

often incompatible with the classical NE. Some researchers argue [Busemeyer, Wang,
Townsend, 2006; Pothos, Busemeyer, 2009], that to explain human decisions making,
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more suitable than classical are quantum methods. As the research on quantum infor-
mation processing was developed, the quantum version of PD has been formulated
[Eisert, Wilkens, Lewenstein, 1999; Szopa, 2014]. In its perspective players' strategies
are operators in a vector space called the Bloch sphere. This space is a collection of
qubits — normalized vectors with complex coefficients spanned on a basis of two elements
{IC), D)}, which, up to the phase, can be represented in the form

lY) = cosg |CY + ei¢sin§|D), )
where 6 € [0,m] and ¢ € [—m, ] (cf. Figure 1).
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— defection and the qubits localized in the Xy plane and intersecting axes.
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The Bloch sphere with marked localizations of the qubits, |[C) = ( 1

The qubits |C) and |D), which are quantum pure states, correspond to cooperation
and defection. The following desctiption is the same for an arbitrary 2x2 game with |C)
and | D) corresponding to any other strategies. The rest of the Bloch sphete qubits are
states in a superposition of two quantum states. According to the principles of quantum
mechanics, unless we take a measurement we cannot tell in which of the two states,
the qubit actually is. The one thing we can say is that as a result of measurement, |C) can

occur with probability of cos? g and |D) with probability of sin® g
The measurement is followed by a collapse of the wave function, which from state

changes to |C) ot | D). As an example, all qubits located on the Bloch sphere equator (the
circle in the x-y plane of Figure 1.) represent quantum states, which after the measurement

collapse into state |C) or | D) with probability % (The Schrodinger's cat example shows
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analogous situation in which states |C) i |D) correspond to the cat being dead or
alive.)

In quantum game theory, neither qubits |C) nor [D) corresponds to players' strate-
gies. Here the strategies are unitary operators Uy — for Alice and Ug — for Bob. The
unitary strategies work at certain entangled quantum state [Y)), which is known for both
players. These transformations, in general, are Bloch sphete rotations Uy € SU(2), de-
fined by unitary matrices

o ) el cosg el® sing
U@, ¢,a) = . . : )

—e i sing el® cosg
with Uy = U(8x, ¢x, ax), Ox € [0,7] anday, px € [, ], X = A, B. In particu-
lat, if the rotation is determined only by the angle 8, i.e. @ = ¢ = 0, it may be written
as U(8) = U(6,0,0) = cos g C+ Singb\, where the identity matrix C = U(0) cor-

responds to the cooperation strategy and the matrix D = U(1) = (_0 1 é) (altering

the qubits |C) and |D)) corresponds to the defection strategy. The strategy U(8) is
equivalent to the classical mixed strategy, for which the probabilities of both pure
strategies C and D are accordingly cos? g and sin? g

The quantum game, being a two-player game, takes place in a space of qubit pairs,
one per each player. The qubits are correlated with each other by quantum entanglement

(Figure 2).

FIGURE 2.
The setup of a quantum game
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Such a game may be physically performed by implementing a quantum computer
algorithm dependent on the strategy of players. Such algorithm was realized experi-
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mentally [Du, et al., 2002] on a two-qubit, nuclear magnetic resonance quantum com-
puter. Details of its operation, i.e. physical implementation of the quantum algorithm are
not essential for the understanding of quantum games, and in this paper will be omitted.

The initial state of the game is represented by a pair of |CC) qubits, the first of
them representing Alice's state, the second Bob's state. The basis vectors of the space
of pairs of qubits |CC), |CD), |DC), | DD )are pure states. For computational simplicity,
we define them as vectors (1,0, 0,0), (0,1,0,0), (0,0,1,0), (0,0,0,1) in a four-
dimensional space of states. The initial state |CC) is transformed by entangling operator

J= % (I +i6,®86,), where I is the 4-dim identity matrix and 6, = ((1) (1)) is the
Pauli matrix. As the result we get the entangled state [1g) =J|cC) = % |CCY +

\/% |DD). Then we act by a direct product of operators U, and Ug representing quan-

tum strategies of Alice and Bob. Before taking measurement on the final state we act

using disentangling operator fT. As a result, the final state |l/) f) is given by

[Yr) =77 (Ua ® Up) J 1CC) 3)
and usually it is an entangled state:
|[¢) = pec 1CC) + pep |CD) + ppc IDC) + ppp |DD), ©)

where |pccl?,..., [ppp|?are probabilities of the measurement taken on the final state
being one of the four possible outcomes.
In the quantum game the expected value of Alice's payoff $ 4 is the weighted mean
of four classical values 7, s, t and p from the payoff matrix (Table 1)
$4 =7 Ipccl* + s pepl? + t Ippcl® +p [pop %, ©)
where weights correspond to quantum probabilities of corresponding pure states,
which up to the phase are equal to [Chen, Hogg, 2000]:

0 0
Pcc = cos—Acos7Bcos(¢A + ¢p) — sin%sinfsin(a,l + agp),

2
0 0 0 0
Pcp = sin—Acos—Bcos(aA — ¢p) — cos—Asin—Bsin(d)A —ag),
2 2 2 2
64  Op 0a . Op
Ppc = sm7c05751n(a,4 —¢p) + cos7sm7cos(¢A —ag),
0 0 0 0
Ppp = Cosfcosfsin(dm + ¢p) + sinfsinfcos(a’A + ag).

Bob's expected payoff is given by formula after the s «> ¢ replacement. Let us notice
that the quantum situation can be simulated by a classical experiment, where the coeffi-
cients in front of 7, s, t and p in can be replaced by 0 or 1 by using a classical device, which
draws 1 with probabilities |pcc|?,..., [Ppp |?respectively and 0 otherwise. The result
shall be the same as an average result after the quantum game is played multiple times.
When taking into account a quantum device entangling qubits and performing particular
unitary transformations , the game result is given by a measurement taken on the final state.
The final state, obtained as a result of the collapse of the wave function, shall give, with
proper probabilities, one of four possible states. Using entangled quantum strategies by
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the players gives an opportunity to have mutual interaction between them, which has no
counterpart in classical games. The main advantage of the quantum game is that the
result of the wave function collapse is hidden by Nature. Even if one of the players eaves-
drops the other player strategy, he can’t be sure about the result of the game, which is

given by (3) until the measurement of the final state |l/}f>

3. Quantum PD in classical limit

The quantum game becomes a classical game when strategies do not include com-
plex phase factors i.e.: @ = ¢ = 0. In fact, entangling operator Jis commuting with
direct product U,® Ug of each pair of classical operators, but j T j = [ and therefore
|1/)f> = (U, ® Ug) |CC) and consequently Alice's expected payoff is

29_B+
2

Y 9 . 204 . 50
t sin? 7“ cos? 73 + p sin? 7“ sin? 73, (©6)

0 0 04 .
$4(04,05) =71 COSZ?ACOSZf + scosz?Asm

this gives, a result identical with the classical game, where both players choose mixed
strategies (Table 2).

TABLE 2.
The payoff matrix of quantum PD in the classical limit
Bob
05 05
(oz) | 2 (n7)
cos” — sin” —
0
glcC (cos2 7‘4) (r,r) (s,t)
< 0,
D (sin2 7) t.s) (. p)

In the classical limit @y = ¢4 = agp = ¢pp = 0. The payoffs ate reproduced by as-
suming that players use mixed strategies determined by 8, and 8. Their payoffs are
to be multiplied by the probability of particular strategy choice (in the parenthesis).

For example if Alice chooses cooperation 84 = 0 and Bob defection 8 = m, the
game result is (S, t), so Bob wins. The only difference between the classical PD and the
classical limit of quantum PD is that in the former the player choosing mixed strategy has
to take draw by his or her own and eventually choose the option C or D. Between draw-
ing and choosing an option there is a moment in time when the player can change his or
her mind (as well as probability distribution) or the opponent can eavesdrop information
regarding the planned movement (and respond to it adequately). In quantum PD
a player decides only which strategy to use. The strategy is determined by an angle 8 and
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all the rest is done by the quantum computer. There is no opportunity to eavesdrop
quantum information by the opponent, at least in case without the quantum noise.
Any such attempt would lead to a collapse of the wave function and ultimately end
of the game.

Analyzing (0) it can be easily shown that the NE for the classical PD is the pair of
mutual defections (D, D), corresponding to 84 = 8 = . If one of players uses

a classical strategy, e.g. U(8) and the other quantum strategy U (9 +m,0,— ) then

the game result shall be (s, t) in favor of the quantum player. This shows the advantage
of quantum strategy over classical strategy - independently of the strategy used by the
classical player, the quantum player always finds the best answer, which gives him the
maximum payoff t and leaving the classical player with the sucker’s payoff s.

4. Nash equilibria of quantum PD

The quantum strategies give in fact, a great variety of outcomes, normally not
achievable by conventional strategies. Let us assume that Alice chooses arbitrary quantum

strategy A = U(84, Pa, @4). Bob may answer with strategy B = U(8g, pg, ag) =
U (9A + 1,0y, Pp — ) Note that regardless of Alice's choice Bob's move gives

coefficients pee = Ppc = Ppp = 0 and |pcp| = 1. Transformation used by Bob
»cancels” any of Alice's moves and drives to a situation when Alice's final strategy

written in |l/)f> becomes 'cooperation’ whereas Bob plays 'defection’. The game results
in Bob's maximum reward ($ 2% B) = (s, t). However, the quantum game is symmetrical,
so that Alice can respond to Bob's strategy B with A =000y ¢' s a's) =
U (QA, baq— g, ay — g) strategy. Here the only non-zero factor of |l/1f) is |ppcl = 1,
which means that now Alice plays 'defection’ while Bob plays 'cooperation’ and the

payoff gets reversed ($4,$5) = (t,5). The best answer for Alice's strategy A
is Bob’sB' = U0’ ¢'5,a'g) =T (9A +mTa, — %, b4 — T[), because the game’s
result is again ($ A,$B) = (s,t). Eventually, the best answer to B is Alice's initial
strategy, which gives her a winning position again($,4$z) = (¢, 5).

Let us now assume that Alice chooses her meta-strategy which mixes two of her
quantum strategiesc0S? )%A A + sin? )%A A"y, € [0,7]. We call it meta-strategy because
it is a classical mixture of two quantum strategies. At the same time, Bob takes a similar
step by playing his meta-strategy cos? V7B B + sin? V7B B',yg € [0,m]. Alice's expected
payoff is equal to:
$a=s (coszy?“co 2¥YB | sin y2 sin? y;) +

t (cos2 VZA sin? 2 VB + sin? VZA cos? %B) @)
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Note that in this game the sum of Alice's and Bob's payoffs is fixed and equals $4 +

$5 = s + t. The game has only one NE for y, =y = g - at that point the players'
payoffsare $, = $5 = %t and none of them can increase his or her payoft by unilateral
change of strategy (Flitney & Abbott, 2002). In fact, to get an equal reward STH per each

player, it is enough that one of them uses strategy Y = % .

The game restricted to Alice’s A, A’ and Bob’s B , B’ strategies is in fact a constant
sum game. The quantum PD has infinitely many NEs, each determined by three initial
parameters of Alice’s strategy A =TU(04, ¢4, ay). Therefore we have shown that an
appropriate choice of mixed quantum strategies can provide both players a result only

slightly worse than mutual cooperation (remember that r > Szj by PD definition).
Taking into account that in the classical PD the payoff of the only NE is(p, p), the
quantum game gives players a much better equilibrium, not achievable in the classical
game.

Note that, in particular, if we set(6,, P4, @4) = (0,0,0), then

a=(; N=18=(> )=-ia ®
and .
A= ((l) _Ol,) =i6, B = (2 _01) = —i6,. )

Strategies 4, A", B, B', lead, up to a constant, to four matrices (an identity matrix plus
three Pauli matrices) from the group of unitary matrices SU(2). The Pauli matrices
6y, 0y and G, are generators of rotations by the angle Tt about the x,y and z axes
respectively (green, blue and red circles at Figure 1).

5. Is it possible to use PD quantum equilibria?

Figure 3 shows PD utility diagtam (fort = 5,7 = 3, p = land s = 0) with four
classical strategies (C,D),(C,C),(D,C)and(D, D). A series of red lines corresponds to
pairs of classical strategies (84 8p) with constant 84 while blue lines correspond to
(84,0p) with constant 8. The arrows point the players' preferences and the only classical
NE is at the point (D, D). Black line linking points (C, D) and (D, ), refers to a game
of constant sum $4, + $5 = s+t =5 and comprises all payoffs of Alice's meta-
strategies COS? %A + sin? %A;l\’ and Bob’s meta-strategiescos? YTBE + sin? Y7B§’.
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FIGURE 3.
Prisoner’s Dilemma utility diagram

(¢, D)

€0

Bob’s payoff
W

1, 1,
E(A + A’)'E(B + B’))

Alice’s payoff

PD utility diagram fort = 5,7 = 3,p = 1 and s = 0. Regardless of Alice's mixed strategies
(red lines), the best strategy for Bob (arrows) is D. Likewise in case of Bob's mixed strategies
(blue lines), the best strategy for Alice is D. The quantum PD has NE for the pair of meta-

strategies G (A + Zf’),%(l? + E\’)) which is far more favorable than NE for classical PD
strategy (D, D).

As shown in the previous section, the only NE here corresponds to the pair of
. 1/~ ~\ 15 =, ..
meta—strategles(z (A + A'), > (B + B’)). Due to characteristic entanglement of

classical strategies (C, D) and (D, C), quantum equilibrium gives the players payoff
s+t

- = 2.5, which is more favorable than the classical equilibrium and not achievable

using classical strategies.

Bringing PD to a constant sum game is only possible in a quantum manner. An
analysis of this solution shows that its essence is in specific correlation of the
'cooperation' - 'defection’ solutions, in such a way that players are unable to foresee
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~

whether their strategies lead to one or other option. When Alice chooses strategy A

or A’ she does not know whether Bob responds with B or B’ strategy, so she does
not know whether her move is 'cooperation' or 'defection’. The same applies to Bob's
strategies. With that kind of strategy selection the quantum PD is then led to the
matching pennies - zero sum game. This game has no pure strategy NE and the only
NE is in mixed strategies - each player chooses any option with equal probability. If

one of the players uses this strategy, then his payoft is at lest STH therefore it is his quantum

reservation point which is much better than p, which can only be guaranteed be the
classical NE strategy.

Naturally, here appears a question whether the quantum version of PD can be used
to resolve negotiations, which may have a nature of the prisonet's dilemma. Examples
from different areas indicate that quantum strategies are better than classical in cases
such as solving stock and market game issues [Piotrowski, Stadkowski, 2002], as well as
auction and competition issues [Piotrowski, Stadkowski, 2008], gambling [Goldenberg,
Vaidman, Wiesner, 1999] or artificial intelligence [Miakisz, Piotrowski, Stadkowski, 2006].
As shown in this paper, solving a dilemma using quantum strategies could lead to better
outcomes than using classical solutions. Since classical PD inevitably leads negotiators to
the only rational solution, which is mutual refusal of cooperation, which leads to
punishment for lack of cooperation. Quantum PD has NE yielding much better
payoff, which is an average of 'temptation to betrayal' and 'sucket's payoff'. Is it in
fact possible to use quantum strategies in everyday life?

One of the market processes regulated by PD is a price equilibrium known as the
Nash ‘beautiful equilibrium’. Companies which are likely to sell its products with higher
prices, de facto decrease their prices in order to optimize profits [Dixit, Nalebuff, 2008].
Here, a PD shows that bilateral (or multilateral) cooperation, which is to maintain the
high prices, is in an almost impossible market situation because there will always be
a company which wants to sell cheaper (‘defection'), compensating for the lower prices
by increasing the number of customers and abandoning the more expensive manufacturer
(who 'cooperates') without customers. However, in some cases PD mechanism does
not work propetly, as in the example of price collusion. A good example is an incident
known from 1950s which happened on American turbine market [Dixit, Nalebuff,
2008]. Three companies made an agreement that they would use inflated prices. But
under condition that, depending on the date of the invitation to tender, one of them
would win. The winner in each auction took everything (temptation to betrayal), the
others were left with nothing (sucker's payoff). Randomness of announcing tendering
periods ensured that all partners earned, each in their time. The most important issue
in the whole affair was to correctly correlate the company that should win the tender with
the moment of its publication. They had to be correlated in such a way that interested
parties had no doubt and nobody else could to predict the algorithm (because price
collusion is illegal). If the price-fixing partners used an algorithm based on quantum
entanglement, none of external observers could prove them collusion. Nevertheless,
the directors of the companies got imprisoned because they used a less sophisticated,
easy to uncover correlating system — a winner of the tender was chosen on basis of
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the lunar calendar — each company won depending on the number of days that had
elapsed since the new moon.

Another example of the possible use of quantum solution would be the situation where
companies, competing on the same market, come to an agreement to limit the amount
of advertisements of their products to the agreed level. Unless any of them will not
increase their quota, the number of customers and profits reach certain equilibrium.
However, there is always a temptation for a given company to increase the amount
of adverts above the agreed level (‘defection’). This will lead to the increase of the number
of customers and their profits but only temporarily, until other parties do the same.
Finally they will reach the same or similar customers’ equilibrium but their profits will
be smaller (‘punishment payoff’) as they all spend more money for advertisements. In
the quantum game the NE assures that at the same time only one company is exceeding
the quota of adverbs while the other keeps the limits, the roles of companies are changing
in time in a random manner. Therefore, the quantum setup designed to coordinate the
amount of advertisements can lead to more favorable results for competing
companies.

6. Summary and discussion

In negotiations there is always a difference in the knowledge level of involved parties.
The players often have no interest in disclosing all of their preferences because it may be
used against them by others. On the other hand, in integrative negotiations the full
knowledge of preferences of both parties can help in finding the optimal possible result.
This contradiction is common in negotiations and can only be resolved by mutual
disclosure of both parties preferences. Alternatively, they can use the third-party arbiter,
who secretly collects information from both parties and then proposes optimal solution
that is binding on the parties. In this paper we show that quantum entanglement can play
the role of such an arbiter.

We formulate negotiation as a quantum game where the players strategies correspond
to unitary transformations of the given initial state in the Hilbert space. Quantum
strategies are correlated through the mechanism of quantum entanglement and the result
of the game is obtained by the collapse of the resulting transformed state. The range
of strategies allowed for quantum players are richer than in a classical case and therefore
the result of the game can be optimized. On the other hand, the quantum game is
completely save against eavesdropping and the players can be assured that this type
of quantum arbitration is fair.

In quantum games an essential element of a game mechanism is entanglement. Does
this phenomenon also have its counterpart in the real classical game? Can macroscopic
objects that are controlled or observed only by our senses be entangled? These are open
questions. Problems with decoherence of the wave function means that even at a level
of well-controlled expetiments, held in extreme isolation from surroundings, it is difficult
to maintain two entangled qubits. Building a quantum computer whose work is based
on a register with a number of entangled qubits, transformed by unitary operations of
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quantum gates, which is capable of solving practical problems, using quantum algorithms,
or capable of simulation of quantum games, is a real challenge to modern physics.
Over the last decade, these challenges have been successfully undertaken, which led
to building of first quantum computers [Vandersypen, Steffen, Breyta, Yannoni, Sherwood,
2001; Haroche, 2012; van der Sar, et al., 2012]. Progress of physics and technology
creates opportunities for application of quantum games to real life problems.
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COMPARISON OF THE TAILS OF MARKET RETURN
DISTRIBUTIONS

Summary

The aim of this study is to analyze the tails of the distributions of stock market returns and to compare the
differences between them. It is a well-established fact that the vast majority of stock market return distributions
exhibit fat tails (a bigger probability of extreme outcomes then in the case of the normal probability). Apart
from that, there seems to be a popular opinion that most market returns are negatively skewed with a fatter left
tail. The study utilizes two methods for comparing the tails of a distribution. A simple approached based on
the sample kurtosis, with a modification that allows for the calculation of kurtosis separately for the right and
the left tail of a single distribution and a more complex approach based on the maximum likelihood fitting of
the Generalized Pareto Distribution to both tales of standardized return distributions. The second approach is
based on the assumptions of the Extreme Value Theory (EVT) and the Pickands-Balkema-de Haan theorem.
Both approaches provide similar conclusions. Results suggest that whether the left or the right tail of the return
distribution is bigger varies from market to market. All four major equity indices of the Polish Warsaw Stock
Exchange exhibited a fatter left tale. However, in the whole sample it was actually more common for the right
tail to be heavier, with 12 indices out of 20 exhibiting a fatter right tail then the left. The sample kurtosis
indicated that all stock market return’s distributions were heavy tailed, whereas the estimates of Generalized
Pareto Distribution parameters did indicate standard or thin tails in two cases. Statistical tests indicate that the
differences between the tails of stock market distributions are not statistically significant

Key words: Stock-market returns, fat tails, Extreme Value Theotry, Generalized Pareto Distribution

1. Introduction

Financial markets constitute a very important element of the developed economies
and can be seen as an important source of information. Information provided by the
financial markets is used to evaluate the condition of enterprises and often the
condition of the economy as a whole. One moment when the information from the
financial markets can have the biggest actual impact on the economy is during rapid
unexpected market movements, as in the case of the outbreaks of financial crises. The
probability of extreme (and therefore rare) events is captured by the tails of probability
distributions. Therefore, the analysis of the tails of stock market return probability
distributions is an important issue in the study of the microstructure of financial
markets. When a classic investment of purchasing a stock is considered the tails of

1 Grzegorz Koronkiewicz, MA — Faculty of Economics and Management, University of Bialystok,
e-mail: gkoronkiewicz@gmail.com; Pawet Jamrdz, Ph.D. — Faculty of Economics and Management, University
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stock market returns represent the probabilities of worst and best-case scenarios. The
left tail represents the probability of an extreme loss and the right tail represents the
probability of an abnormally high gain. This is not always so with more complicated
investment strategies which employ short selling and/or detivative instruments. Despite
that the tails of financial return distributions are a key element of the investment and
market-risk analysis.

Among the scientists and investors alike there exists a set of the so-called stylized facts
on the shape of the probability distributions of market returns. For example: daily expected
return is approximately equal to zero, the distribution has a negative skew with the
highest probability of a daily return slightly above the expected value (mode above
zero), both tails of the distribution are heavier than those of the normal distribution
[Cont, 2001, p. 224], the left tail of the of the distribution is heavier than the right one
[Jondeau, Rockinger, 2003, p. 560; Bali et al., 2013, p. 1]. Some of the above facts are
more firmly established then the others. Currently, there seems to be little or no doubt
that the probability distribution of stock market returns is leptokurtic (has fatter tails)
with respect to the normal distribution. However, when it comes to the skewness and the
difference between the left and the right tail, the body of available empirical research
cannot be considered conclusive [Jondeau, Rockinger, 2003 p. 560], [Wen, Yang 2009,
p- 360]. The observation that busts are more common than the booms is sometimes given
as the explanation for the concept that the left tail is fatter than the right. This would
mean that in the case of a classic investment it is more probable to incur an extreme loss
than an exceptionally abnormal gain. However as short selling and derivative instruments
are becoming more common the left tail no longer represents only the probability of
a loss.

The aim of this paper is to analyze the tails of the distributions of stock market returns
and to compare the differences between them and especially to establish whether it is more
common for the left tail to be heavier than the right one. This study tests the hypothesis
that one tail of the stock return probability is heavier than the other based on a sample
of 20 time series of daily logarithmic stock market returns from the period ranging from
1 January 2004 until 1 April 2014. The following indices were included in this study: WIG,
WIG20, mWIG40 and MiS80 indices of the Polish Warsaw Stock Exchange; and S&P
500 (U.S.), Nikkei 225 (Japan), All Ordinaries Index (Australia), Bovespa Index (Brazil),
SAX Index (Slovakia), PX Index (Czech Republic), OSE All Share Index (Norway), OMX
Vilnius Index (Lithuania), OMX Tallinn Index (Estonia), OMX Riga Index (Latvia),
OMX Helsinki Index (Finland), IBEX Index (Spain), FTSE 250 (United Kingdom),
DAX Index (Germany), CAC40 (France), and BUX Index (Hungary). The study utilizes
two methods for comparing the tails of the distribution. A simple approached based on
the sample kurtosis, with a small modification that allows for the calculation of kurtosis
separately for both tales of the distribution and a more sophisticated approach based on
the maximum likelihood fitting of the Generalized Pareto Distribution to both tales of
standardized return distributions. The second approached is based on the assumptions of
the Extreme Value Theory (EVT) and the Pickands-Balkema-de Haan theorem [Balkema,
de Haan, 1974; Pickands, 1975]. The obtained results suggest that there is no statistically
significant difference between the left and the right tail of the distribution.
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2. Tails of stock market return distributions

First works that demonstrated that tails of stock market returns are fatter than those
of a normal distribution were published by Mandelbrot [Mandelbrot, 1963] and Fama
[Fama, 1965]. Fatter tails of stock market returns mean that extreme market movements
are more probable than other extreme events that have a Guassian probability distribution.
Most investors hold the opinion that the left tail of the distribution is heavier then the
right one mostly due to the observation of higher autocorrelation of negative returns
during bursting stock-bubbles [Jondeau, Rockinger, 2003 p. 2]. Extreme drops in market
asset prices tend to follow one another, whereas during the bull market, the prices rise
gradually and extreme jumps happen only occasionally and are usually separated events.
There are many more possible explanations on why the left tail should be heavier then the
right one. Campbell and Hentschnel [Cambel, Hentschel, 1992] argue that news, whether
good or bad tend to come in clusters and hence cause a rise in market volatility which in
turn rises the risk premium and has a negative effect on stock prices. This effect has
a diminishing influence on positive returns resulting from good news and a stimulating
effect on negative returns caused by bad news. A different explanation relies on the
arguments of the Prospect Theory of Kahneman and Tversky [Kahneman, Tversky,
1979]. The asymmetry of tails may be a result of differences in treatment of gains and
losses by the investors, due to asymmetry in preferences and utility [Bali et al., 2013
p- 1]. In a study by Thurner, Farmer and Geanakoples, the authors demonstrate how
leveraged investing by large hedge funds can be responsible for fat tails in general
[Thurner et al., 2010]. A recent argument for why left tails can be fatter then the right
ones comes as a result of experiences from the recent financial crisis. Many papers study
the tail dependencies among different markets, a phenomenon of extreme movements in
prices on one market causing extreme movements in other markets. Studies by Jondeau
[Jondeau, 2010] and Bollerslev, Todorov and Li [Bollerslev et al., 2011] among other show
empirical results for asymmetry of tail dependencies in some markets with extreme
negative price changes being more interdependent across different markets. In a an
extensive study Jondeau and Rockinger [Jondeau, Rockinger, 2003 p. 577], show that,
although the left tail tends to be heavier in empirical data, for many markets the difference
between tails of stock market returns is not statistically significant. Some of the above
explanations for why the left tail of stock markets returns is heavier than the right one rely
on the fact that the left tail is associated with the fact that the left tail generally represents
losses and the right tail generally represents gains.

3. Data and research methodology

Data for this study was downloaded from the http://stooq.pl setvice and consists
of daily logarithmic returns for 20 stock market indices from the period ranging from
1 January 2004 until 1 April 2014 what gives the average of 2580 observations per index.
Returns were calculated from the daily closing prices. Four of the indices are from the
Polish Warsaw Stock Exchange, further twelve indices come from other European
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markets and the remaining four indices are from the markets outside of Europe. The
studied indices are listed in table 1.

TABLE 1.
Stock-market indices included in the study
Polish Outside Europe European
WIG S&P 500 - U.S.A SAX Index - OMX Tallinn FTSE 250 —
Slovakia Index - Estonia United Kingdom
WIG 20 Nikkei 225 - PX Index — OMX Riga Index DAX Index -
Japan Czech Republic - Latvia Germany
mWIG40 All Ordinaties OSE All Share OMX Helsinki CAC 40 - France
Index - Australia Index - Norway Index - Finland
MiS80 Bovespa Index - OMX Vilnius IBEX Index - BUX Index -
Brazil Index - Lithuania Spain Hungary

Source: own elaboration

The most popular measure of the thickness of tails of a distribution is the kurtosis:

E(x—p)*
k=—r— (1)
where: L is the mean of x and ¢ is the standard deviation of x.
The exact kurtosis equation is given in (2):
1 —
— Vg (=)
i — @
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Being a measure based on the central moments the above expression for kurtosis is
burdened with all the drawbacks of such a measures, the most apparent one is the high
sensitivity to the extreme observations. There are other measures of kurtosis based on
quantiles and percentiles. The most popular of those measures can be found in [Groenevald,
Meeden, 1984; Groenevald, 1998]. However, as this study is mostly focused on extreme
values and the quantiles based measures of kurtosis are most suited for symmetrical
distributions, the classic measure of kurtosis of Pearson (2) will be utilized. The
drawback of using kurtosis is that it allows to draw conclusions only jointly for both
of the tails of the distribution and is best suited for symmetrical distribution. This is an
important issue as this study aims to compare the differences between left and right tails
of the distributions. The following adjustment allows for the use of kurtosis for
comparison between both tails: For a given data sample we discard all of the observations
above the mean, transform all of the remaining observations symmetrically with respect
to the mean and create a perfectly symmetrical data sample by combining the non-discarded
observations and their symmetrical transformations. We compute the kurtosis for such
a data sample obtaining a measure of the thickness of the left tail. An analogous procedure
is then applied to the observations above the mean in order to compute the right-sided
kurtosis. The kurtosis of a normal distribution is equal to 3 hence, distributions with kurtosis
higher than 3 can be considered fat-tailed.
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The other approach utilized in this study is based on the Extreme Value Theory
(EVT). Elements of EVT are described in section 3.1 of this article. Further in the study
statistical tests are utilized to evaluate the obtained results. Most prominently the Jarque-
Bera test of normality [Jarque, Bera, 1987] and the Mann-Whitney U test for the differences
between two populations [Mann, Whitney, 1947]. The Jarque-Bera test has a null hypothesis
that the data comes from a population which is normally distributed?. The test statistic
is given in (3):

—n(42 41 2
JB =% (43 +7 (k- 3)?) ©
whete: k is the sample kurtosis as defined in (2) and A4 is the sample skewness given in (4)
GIn, (xi—%)2)?
The test statistic (asymptotically) has a chi-squared distribution with two degrees of freedom.

The Mann-Whitney test is a non-parametric test that utilizes ranks in order to test the
null hypothesis that two samples come from the same population against an alternative
hypothesis that one population consistently has higher values. In order to utilize the
Mann-Whitney test one must first sort observations from both samples jointly in an
ascending order and assign a rank to each observation. The test statistic is given in (5)

Tl12+ 1 _ T1 (5)

where: 1y and n, are sample sizes for the first and second sample and T; is the sum
of all ranks of the observations from the first sample.

It does not matter which sample is treated as the first one and which as the second
one. Critical values for the test can be found in many statistic textbooks e.g. [Kanji, 2006,
p. 218-221].

U= nin, +7’l1

3.1. Elements of Extreme Value Theory

Extreme Value Theory is sometimes described as the equivalent of the Central Limit
Theorem that applies to the tails of the distributions (rather than their means). The basis
of EVT were formulated by Fisher and Tippet [Fisher, Tippet, 1928] and Gnedenko
[Gnedenko, 1943], in what became the Fisher-Tippet-Gnedenko theorem: let x1, %2,
X3, ... , Xm be a sequence of m independent and identically distributed random variables
with an (unknown) distribution F(x) and let M, be the maximum of the first n<m
observations, then for a sequence of pairs of real numbers a,>0 b, with n—00 normalized
maxima of the form (Ma-bn)/a, converge to the Generalized Extreme Value Distribution
(GEV) with the following Cumulative Distribution Function (CDF):

- +g£%
Hﬁg(x) X (1x B) fOT'E #0 (6)

ee’ foré=20

2 More formally that the skewness and kurtosis, have the same values as the normal distribution
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where: f > 0 and § are the parameters of the distribution.

This theorem suggests that no matter what is the initial distribution of random
variables, their standardized maxima (defined as above) will asymptotically converge to
one of the three distributions: Weibull distribution for ¢ < 0, what cotresponds to thin
finite tails, Gumbel distribution for ¢ = 0, what corresponds to exponentially diminishing
tails (as in the case of a normal distribution), ot the Fréchet distribution for & > 0, what
corresponds to tails that diminish by a power, this can be described as thick tails (see
figure 1).

When it comes to financial applications the second theorem in Extreme Value Theory
is more useful, as it applies not to standardized maxima but to the values above a certain
(high) threshold. For an unknown distribution function F(x) of random variables x, the
distribution of the variable x above a threshold s can be defined as:

F(y+s)-F
FO) = P(x—s <ylx>s) =250 ™
Pickands-Balkema-de Haan theorem [Balkema, de Haan, 1974; Pickands, 1975]
states that for a large class of underlying functions F and for s—o0 the distribution F is

well approximated by the Generalized Pareto Distribution (GPD) with the following CDF:

( _1
1—(1+E%) fdlaé #0
Gps (x) = x ®)
1—e B dlaé =0

where: f > 0 and § are parameters

Similatly, as in the case of GEV disttibution the & parameter determines the thickness
of tails. In general: the higher the ¢ parameter, the thicker the tail of the distribution.
Figure 1. presents sample distributions with varying thickness of right tails according to
the corresponding values of &

FIGURE 1.
Differences in tails depending on the £ parameter
Frechet[a, 8, 7] Gumbel[a, 5] ReversedWeibull[a, 8, 7]
1.0 1.0 1.0
0.8 0.8 0.8
0.6 0.6 0.6
0.4 0.4 04
0.2 [\ 0.2 /\_ 02
-2 0 2 4 6 -2 0 2 4 6 -2 0 2 4 6
lower bounded tail unbounded tail upper bounded tail
& = ~=09091>0 & =0 & =—-=-09091<0
a a
heavy-tailed parent light-tailed parent lightest-tailed parent

Source: own elaboration, based on Wolfram Demonstrations Project, electronic document:
[http:/ /demonstrations. wolfram.com/, date of access: 12.03.2014].
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The GPD parameters can be estimated with the Maximum Likelihood Method, by
maximizing the following log-likelihood function:

L(EBlx1, - 1 %n) = =k x In(B) = (1 +3) B, in (1+5552) )

where: % (x; —s) > —1, and k is the number of observations exceeding the threshold s.

The parameters can be estimated for both tails of the distribution by using the absolute
value of the excess above the threshold |x; — s]|.

4. Empirical Results

The return data was normalized with respect to the mean and the standard deviation:
Z, = Ht—H (10)

o
where: z; is the standardized return and p; is the lognormal return.

For each index the cutoff threshold s was set at the 10% and 90® percentile of the
sample data for the left and right tail respectively. The GPD fitting was catried out with
the Maximum Likelthood Estimation with the use of Matlab software. The sample kurtosis
values were calculated on the unstandardized data according to the equation (2). The
following table summarizes the obtained results.

TABLE 2.
Empirical results

Index WIG | WIG20 | mWIG40 | MiS80 | S&P500 | Nikkei225 | Bovespa

Country Poland | Poland Poland Poland U.S.A Japan Brazil
No of obs. 2571 2571 2571 2571 2578 2513 2534
GPD g[L] 0.0891 | 0.0723 0.1197 | 0.1502 0.2104 0.2542 0.1031
GPD ¢[R] 0.0127 | 0.0307 0.0119 | -0.0425 0.2927 0.2419 0.2545
GPD B[] 0.7319 | 0.7068 0.8019 | 0.8127 0.7075 0.5785 0.6284
GPD B[R] 0.6281 | 0.6049 0.5973 | 0.5911 0.5371 0.4169 0.4518
min -0.0829 | -0.0844 -0.0910 | -0.0801 -0.0947 -0.1211 -0.1209
max 0.0608 | 0.0815 0.0512 | 0.0503 0.1096 0.1323 0.1368
mean 0.0003 | 0.0002 0.0004 | 0.0006 0.0002 0.0001 0.0003
std. dev. 0.0131 | 0.0155 0.0117 | 0.0114 0.0128 0.0157 0.0181
skewness -0.4826 | -0.2983 -0.9589 | -1.1671 -0.3298 -0.5749 -0.0713
kuttosis 6.5055 | 6.0031 8.5410 | 8.9674 | 14.1482 11.2688 8.3368
kurtosis[L] 7.0889 | 6.3755 9.4174 | 9.4473 | 12.1987 11.5957 7.2997
kurtosis[R] 5.2053 | 5.3562 5.0867 | 4.6844 | 16.1960 10.2817 9.3655
jbera 1416.23 | 1004.26 3682.95 | 4398.38 | 13396.69 7297.63 3009.29
p-value (jbera) ~0 ~0 ~0 ~0 ~0 ~0 ~0
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Index AOR SAX PX OSE V(i)ll:ldii(s Toaﬂ/ilfn (l)hhgf

Country Australia | Slovakia Czech R. Norway | Lithuania |  Estonia Latvia
No of obs. 2593 2524 2577 2578 2620 2580 2565
GPD ¢[L] 0.1472 0.2531 0.2340 0.1323 0.2156 0.1447 0.0747
GPD g[R] 0.1973 0.0709 0.2840 0.1411 0.2669 0.2473 0.1627
GPD B[L] 0.6558 0.7316 0.6503 0.7744 0.7527 0.7136 0.7311
GPD B[R] 0.5322 0.7177 0.4854 0.5576 0.5620 0.5726 0.6656
min -0.0855 -0.1481 -0.1619 -0.0971 -0.1194 -0.0705 -0.0786
max 0.0536 0.1188 0.1236 0.0919 0.1100 0.1209 0.1018
mean 0.0002 0.0001 0.0002 0.0005 0.0004 0.0004 0.0001
std. dev. 0.0107 0.0115 0.0153 0.0155 0.0116 0.0118 0.0129
skewness -0.5594 -1.3751 -0.5521 -0.6485 -0.3605 0.1936 0.1551
kurtosis 8.6984 26.2181 17.2585 9.1263 21.1430 | 12.4455 9.8399
kurtosis[L] 9.5687 31.0941 17.7981 8.8295 20.7456 9.2590 8.4888
kurtosis[R] 6.6419 17.3933 15.5755 8.3714 20.8907 | 152650 | 11.0339
jbera 3643.52 | 57488.57 | 21960.76 | 421216 | 35991.04 | 9606.91 5010.39
p-value (jbera) ~0 ~0 ~0 ~0 ~0 ~0 ~0

Index OMX . IBEX FTSE250 DAX CAC40 BUX

Helsinki

Country Fintand Spain U.K Germany France Hungary
No of obs. 2579 2609 2590 2612 2627 2567
GPD ¢[L] 0.0355 0.0263 -0.0557 0.1093 0.0643 0.1742
GPD g[R] 0.1860 0.2253 0.0992 0.2447 0.2732 0.1828
GPD B[L] 0.7380 0.7756 0.8816 0.6882 0.7520 0.5775
GPD B[R] 0.5788 0.5250 0.6029 0.5045 0.4846 0.5380
min -0.0923 -0.0959 -0.0673 -0.0743 -0.0947 -0.1265
max 0.0885 0.1348 0.0746 0.1080 0.1059 0.1318
mean 7.84E-05 0.0001 0.0004 0.0003 7.9E-05 0.0002
std. dev. 0.0145 0.0150 0.0117 0.0138 0.0143 0.0168
skewness -0.1341 0.1185 -0.3399 0.0186 0.0418 -0.0863
kurtosis 7.3108 10.0971 6.7275 10.0149 10.0437 9.3842
kurtosis[L] 6.6818 7.1270 6.2031 7.1391 7.7945 9.2250
kurtosis[R] 7.9712 13.4992 6.9358 13.3189 12.6234 9.4095
jbera 2004.60 5481.73 1549.30 5355.72 5431.32 4362.59
p-value (jbera) ~0 ~0 ~0 ~0 ~0 ~0

Source: own elaboration

Apart from the GPD parameters and kurtosis, skewness and Jarque-Bera statistic
were also calculated. The instances where the  parameter or the kurtosis indicates that
the left tail is fatter are highlighted with bold font. In most cases both of the used methods
indicate that the same tail is the heavier one. This was not true for three indices the
Australian AOR, the Czech PX and the Norwegian OSE in which case the ¢ parameter
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indicated a fatter right tail and the kurtosis a fatter left tail. Based on the GPD fitting
criterion there were 14 cases in which the right tail was heavier (S&P 500, Bovespa,
AOR, PX, OSE, OMX Vilnius, OMX Tallinn, OMX Riga, OMX Helsinki, IBEX, FTSE
250 DAX, CAC40 and BUX), kurtosis indicated that eleven of the studied indices have
a fatter right tail. Those results do not confirm the stylized fact that the left tail of a stock
market return distribution is heavier than the right one. In fact both methods indicated
the opposite. There were two instances in which the ¢ parameter although close to zero
was actually negative what can be interpreted as an indication of thin tails. Those were the
left tail of the London Stock Exchange FTSE 250 Index and the right tail of the Warsaw
Stock Exchange MiS80 index. There were five instances of positive in-sample skewness,
those were: OMX Tallinn, OMX Riga, IBEX, DAX, and CAC 40 indices. In all cases the
Jarque-Bera test strongly indicates that the data is not normally distributed.

In order to statistically test the difference between the two tails the differences between
the left and right tail § parameters were calculated for each index:

Sdifi = SL,i — SR 1

The results of the Jarque-Bera and Student t tests on the series of the differences of
the § parameters (§gifj) and additionally the results of the Mann-Whitney U-test for the
compatison between the series of the right sided (€ ;), and left sided (§,;) parameters are
summarized in the table 3.

TABLE 3.
Statistical tests
No basis to reject the null
Test Statistic | p - value hypothesis (90%)
Jarque-Bera 1.221 0.311 | HO - data normal
Student t -1.587 0.129 | HO - mean difference = 0
Mann-Whitney U 353 0.126 | HO - both populations equal

Source: own elaboration.

The Jarque-Bera test indicates that the difference between the left sided parameter
and the right sided parameter is normally distributed and the student t test suggests
that the mean of that distribution is equal to zero with no sufficient evidence to reject
the null hypothesis at 10% significance level. The Mann-Whitney test also suggests
that both populations are equal (again no basis to reject the null hypothesis). This can
be interpreted that the difference between the thickness of the right and left tail is
a random white-noise-like process without a preference for any of the tails.

5. Conclusions

The obtained results do not confirm the stylized fact that the left tail of the distribution
of stock market returns is thicker than the right tail. The statistical tests suggest that it
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may be equally likely for either of the tails to be thicker. The kurtosis-based measure
indicated that the left tail was thicker in more than half of the studied cases and the &
parameter of the GPD indicated that only 6 out of 20 indices exhibited a fatter left tail.
With short selling and other more complex investment strategies becoming more
widely used the classic association of the left tail with the probability of an investment
loss becomes outdated. In this situation a fatter right tail cannot be interpreted simply
as a bigger probability of an extreme gain. It is possible that with time left and right
tails of stock market return distributions will become more similar. The lack of statistical
significance of the differences between the tails of stock market returns is in line with
the study by Jondeau and Rockinger [Jondeau, Rockinger, 2003], however, the results
obtained in this paper show even less support for the hypothesis that the left tail is
heavier.

The results do not suggest however that the distributions of stock market returns are
symmetrical, as the big majority of examined indices (15 out of 20) exhibited negative
skewness. The Jarque-Bera tests strongly indicate that daily stock market returns are not
normally distributed, and the measures of the thickness of tails show that almost all of
them come from thick-tailed distributions with Fréchet—type tails. A further study is
needed to test whether or not those characteristics (especially lack of significant
differences between tails) change with time and market circumstances. This is problematic
as methods based on Extreme Value Theory in general require very long time series.
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SOME ASPECTS OF APPLICATION OF VECM ANALYSIS
FOR MODELING CAUSAL RELATIONSHIPS BETWEEN
SPOT AND FUTURES PRICES

Summary

The article is devoted to the issue of the application of economettic concept of cointegration and error
correction models (VECM) to study the relationship between futures prices and spot prices. The author
attempted to identify the determinants of the use of this methodology with respect to the relationship of spot
and futures prices. In case of the prices of futures contracts and their underlying instruments causal modeling
is associated with the need to deal with the multiple problems resulting from the specific nature of this
dependency. These problems affect both the proper preparation of the data, as well as adaptation of the
methods to the nature of the investigated phenomena. The article also points out the possible interpretation
of the results of the VECM analysis in the context of the theory related to spot and futures prices linkages.

Keywords: VECM, cointegration, spot prices, futures prices

1. Introduction

In recent decades there has been a tremendous rise of derivatives markets reflected
on the one hand by a huge variety of instruments offered on these markets, and on the
other hand by increasing volume traded. Derivatives offer the ability to manage the risk
of changes in prices (of goods, interest rates, exchange rates, etc.) and thus, they are
widely used in business practice, especially for manufacturing and trade. On the other
hand, there are highly leveraged products, and therefore these instruments themselves
are of high risk.

A major category of derivatives are futures contracts today, which are offered on
regulated markets, mainly on commodity, currency and stock exchanges. The existence
of linkages between futures price and the price of the undetlying instrument (spot or
cash) appears to be obvious, because it arises from the origins of a contract, which is
structured as a derivative of another instrument. The nature and extent of these
relationships, however, are widely studied for decades because of the practical
importance of this issue. The first significant works on this problem date back to the
30’s of the last century. Keynes [1930] and Hicks [1939] developed the concept of
Normal backswardation, referring to the relationship between futures prices and expected

1 dr inz. Edyta Marcinkiewicz — Faculty of Organization and Management, Lodz University of
Technology, e-mail: edyta.marcinkiewicz@p.lodz.pl.
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cash prices. Starting from the 90s, scientific research on the links between cash and futures
markets with respect to the causal relationships became a predominant trend. These
studies were possible because of the development of a methodology based on vector
autoregression models, introduced by Sims [1980]. These methods, which include
cointegration analysis, vector autoregression models (VAR) and their transformation
— error correction models (VECM), could be a starting point for the analyses allowing
for causality inference (in Granger sense) with respect to the spot and futures prices.

The purpose of this article is to consider specific features of application of economettic
methods including VECM modeling to analyze the causal relationship in Granger sense
between futures prices and their undetlying instruments. These reflections are presented
in the context of the nature of the futures prices and the undetlying spot. Furthermore,
in the article a characteristic of this relationship was presented, which distinguishes these
linkages and requires a specific approach to the VECM modeling in this area. Basing
on a review of the previous empirical studies, the optional solutions for practical
applications of this method were analyzed.

2. Long-run relationships investigation in economic phenomena

Econometric concept of cointegration refers to the relationships that occur in non-
-stationary processes, that time series are realizations of. Wherein non-stationarity in
this case should be understood as the absence of a weak (covariance) stationarity, ie.
when the conditions for the finite and fixed in time average, variance and covariance
of the process are met. Non-stationary variables are cointegrated if there is a long-term
relationship between them, which is a process with a lower degree of integration
[Charemza, Deadman, 1997]. An example of cointegrated seties can be futures quotations
and quotations of the underlying instrument (see Figure 1.). This is the case of
cointegration CI (1, 1).

According to the definition of Engle and Granger [1987], two processes x; and y,
are cointegrated of order 4, bi.e. x, y, ~CI(d, b), where d = b > 0 if:

1. both series are integrated in the same degree 4,

2. there is a linear combination of these vatiables SBix; + /), which is integrated

in d-b degree, where i, [ are elements of the cointegrating vector [ ).

In the literature, there are two most common types of cointegration tests: the Granger
procedure and the Johansen procedure. Johansen test is newer than the Granger
procedure and it is considered to be more appropriate in view of the fact that it provides
more efficient estimators, can also be carried out when the distributions of residuals are
not normal and heteroscedastic. Moreover, it does not depend on the ordering of the
variables in the regression equation [Kavussanos, Nomikos, 2003]. Johansen procedure
is based on the trace test and the maximum eigenvalue test, which are conducted on the
foundation of error correction model specified as follows [Kusidet, 2000]:

Y
AY; = lI“ODI + HYt—l + ZHjAY;—/ + s; (1)

=1
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where: Ay, — vector of the first differences of the current values of analyzed processes
for 7 dependent variables, y, = [y15 924 - .., %], D: — vector of deterministic components
of the equations, such as intercept, time variable, dummy variables, including seasonal
variables, Wo — matrix of parameters standing by variables of vector D, II— product
of cointegrating vectors matrix and adjustment matrix, p —maximum lag of endogenous
variables, &, ~N(0,£)), where Q is covatiance matrix of the random component.

FIGURE 1.
WIG20 index futures prices (series FW20U12) and WIG20 prices in the period
2012-03-14 — 2012-07-14
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Source: Own tesearch based on WSE data [electronic document: http://gpw.com.pl, date of
access: 10.01.2014.

In both — the trace test and the maximum eigenvalue test — rank of matrix IT is
validated. Johansen [1988] showed that the rank is equal to the number of independent
cointegrating vectors. In the case of two variables, if the test results show that rank
I1=0, then there is no cointegration relationship and model appropriate for describing
the causal relationship (in Granger sense) between the two variables is VAR for first
differences. If rank IT1=1, then there is only one cointegrating vector, which is
a prerequisite for the estimation of VECM model, and if rank IT=2, it can be assumed
that the variables of vector y; are stationary and model (1) is VAR model for the variables
in their levels.

Cointegration analysis preceded by the analysis of stationarity of time series allows
therefore to choose the appropriate model (VAR or VECM) to test Granger causality.
The definition of Granger causality states that the variable X is the cause of the variable
Y, if future values of Y can better predicted on the basis of the available set of information
than using the information other than X, [Osinska, 2008]. The Granger representation
theorem states that if there is cointegration between the variables, then there is
a representation in the form of error correction model. The relationship between such
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variables can be interpreted in terms of causality, as far as it is justified, for example by
economic theory.

The presence of a single cointegrating vector in time series indicates that the better
model for the analysis of causal relationships in the studied phenomena is error correction
model. It allows distinguishing between long-run and short-run dependence. The ability
of two variables to remain in the long-run equilibrium is evaluated on basis of the
significance of the parameter standing next to the error correction term in a given VECM
equation. One can then specify the vatiable, due which the correction of the deviation
from the long-term equilibrium takes place. On the basis of VECM it is also possible to
conduct Granger causality test, which allows for the statistical inference of causality in
the short run. The test procedure involves comparing estimated error correction model
with a new model VECM with zero restrictions imposed on the coefficients of the variable
which causality in the equation is examined. Granger causality test procedure for the
VECM model is presented for example in [Osifiska, 2008].

3. Relationship between spot and futures prices and causality

Linkages between cash and futures prices arise from the nature of the derivative.
They are also reflected in the theoretical models of contract pricing. The most well-known
formula for the valuation of futures prices is cost-of-carry model, introduced in the
eatly 80's by Cornell and French [1983]. This model has been developed for the valuation
of forward contracts. Under conditions of non-stochastic interest rates, it is assumed
however, that futures and forward prices ate the same (for instruments characterized by
the same parameters), and the formula for cost-of-carry is also used for pricing of futures
contracts traded on regulated exchange markets. Depending on the category of the
underlying instrument (commodities, currencies, interest rates, equities) formulas
used to calculate the fair value of the futures contract in the model cost-of-carry vary.
For each of the underlying instruments, there are different costs of storage. For example,
cost-of-carry model for stock and index futures contracts, which are the most popular
among investors, takes the form:

FI/, =8, 0" ¥)
where: F17, — theoretical futures contract price at the moment # ; — spot price at the
moment #, r — risk-free rate, ¢ — dividend yield (the ratio of dividends per share and
the matket price of shates), T= 7/365 — time to matutity of the contract (# — number of
days to maturity).

The concept of the cost-of-carry model is a basis for assumption that the current
futures price is equal to the price that would be paid for the underlying instrument at
the moment and the cost of its storage to a certain moment in the future. This moment
is determined by the needs of the investor involved in the contract, and it is defined by
the maturity of the contract. Connection between futures price and cash price described
by the cost-of-carry model is also often presented in a slightly different way [Stoll,
Whaley, 1990]:
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Ry, =(r=q)+ Ry, G)
where: K, — rate of return of the undetlying instrument, Ry, — rate of return of futures
contract.

There is also another concept of the futures and spot price relation, different form
the cost-of-carry. According to that concept the price of a futures contract at a given
moment is equal to the sum of the price of the underlying good S, expected risk
premium E/[P(T}#)] and expected change in the spot price E[S7-$] [Fama, French, 1987]:

F/:S/+E/[P(T’f)]+E/[ST_Sl] (4)

The implication of both, cost-of-carry model and model the expected risk premium,
is the existence of a stable long-term relationship between spot and futures prices [Asche,
Guttormsen, 2002]. Also assuming that the conditions underlying the cost-of-carry
model are met, i.e. no transaction costs, short sale restrictions, the lack of information
asymmetry, etc., then, considering equation (3), it can be concluded that changes in cash
prices and futures prices should remain simultaneous, without any delay of one rate of
return relative to the other [Lafuente, Novales, 2003]. In most markets, however, causal
relationships between spot and futures prices in terms of Granger are observed. Green
and Joujon [2000] showed that bi-directional causality (i.e. when the spot price changes
are the cause of changes in prices of futures and vice versa), as well as one-directional, does
not contradict the fact that prices are formed on the basis of cost-of-carry model.

A number of studies carried out on the wotld exchange markets have been devoted
to the issue of Granger causality between prices of futures and undetlying instruments.
A detailed review of the results of most studies conducted since the 80's to the 90’s of
the last century was provided by Sutcliffe [2006]. The findings of these studies can be
generalized concluding that causality more often runs from futures to spot, therefore
futures market more frequently is leading in relation to the undetlying instrument market.
The reverse situation is much rarer, as the two-way causality. Another regularity disclosed
in the studies is the causal relationship in prices depending on the degree of development
of markets. In the less developed markets, spot and futures prices are usually less
synchronized, so one of the markets clearly follows the other, than it takes place in
more mature markets. This could mean, therefore, that the more efficient markets, which
are generally mature markets, the weaker (or does not exist at all) leading role of one of
the markets in the disclosure of the price. The above considerations apply when both
markets are sufficiently liquid, because low market liquidity is a factor reducing the speed
of the influx of new information in the prices of listed securities. However, one can
distinguish other factors that can delay this process, such as limitations of the trading
systems operating in a given stock exchange, the amount of transaction costs, price
limits, etc.

4. Specific features of VECM modeling in case of spot and futures prices
relationship

In particular, when relationship of two variables such as spot and futures prices is
modeled, VECM equations can be written as follows:
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where: Af,—logarithmic rate of return of futures contract, Ay, — logarithmic rate of return
of underlying instrument, asg, aro — intercepts, as; bs; ar; br; — short-run coefficients,
ECT,; — etror correction term, as, ar — long-run coefficients, £;, — deterministic variables,
¢s,5 ¢ri — coefficients standing next to the deterministic variables, p — maximum lag of
variables Af; and As:. &y, &5, — random components (Gaussian white noise).
Modeling Granger causality in the prices of futures contracts and their underlying
instruments is associated with the need to deal with the multiple problems resulting from
the specific nature of this relationship. These problems atfect both the proper preparation
of the data, as well as adjusting methodology, which is expected to correspond to the
nature of the phenomena examined.

TABLE 1.
Examples of causal analysis of spot-futures prices of different data frequency

Data frequency | Examples of empirical research

daily [Bohl et al.,, 2011], [Ozen et al., 2009], [Nieto et al., 1998], [Chen,
Zheng, 2008], [Green, Joujon, 2000];

1-hour [Gwilym, Buckle, 2001];

15-minutes [Gosh, 1993], [Hodgson et al., 2006], [Cheung, Ng, 1999];

5-minutes [Stoll, Whaley, 1990], [Chiang, Fong, 2001], [Frino, West, 1999],
[Abhyankar, 1998];

1-minute [Dwyer et al., 1996], [Kawaller et al., 1988], [Pizzi et al., 1998];

tick-by-tick [Chu et al,, 1999], [Fung, Jiang, 1999];

Source: own research

The first of the significant problems that causal modeling involves is the choice of
frequencies of analyzed transactional data. In this case there are a lot of possibilities —
from the data of the highest frequency of observation (tick-by-tick), through intraday
observations at regular time intervals (e.g. 5 -, 15 -, 30 -, 60 - minute) to the observations
of closing prices (see Table 1.). Analyses carried out on closing prices allow avoiding
non-synchronicity problems with the spot and futures transactional prices. Usually
there is no need to reject non-ovetlapping observations over time, which could bias causal
modeling results. This problem occurs in the case of intraday data, but in the era of high
frequency investments analysis of trading data based on a frequency higher than the daily
seem to have more practical value. They allow disclosing causal relationships that are
manifested in very short time intervals. In addition, the analysis of high frequency data,
also in terms of causal relationships between the prices of different instruments,
contributes to the study of market microstructure, which is defined as a set of features
and mechanisms of a particular market, which determine how prices are formed, and
under what conditions and at what time transactions occur [Doman, 2011]. It should be
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noted, however, that in the analysis of high frequency data, especially in the case of
intra-day study of phenomena relating to the financial markets, hybrid models are often
used. They, in addition to the error-correction mechanism, involve structures allowing
for the modeling of irregular variability, typical for financial time seties. Such models can
take various forms, e.g. VECM-DCC-GARCH [Bohl et al., 2011], VECM-TGARCH
[Floros, 2009], VECM-SV [Pajor, 2006].

Another problem emerging in the context of cointegration analysis and causality
modeling is the issue of deterministic variables in the VECM equations. In the VECM
models (and in general VAR) in a matrix of deterministic variables seasonal variables can
appear. However, in the case of futures and spot prices, which tend to be cointegrated,
they do not seem to be necessaty. If both seties have the same linear trend and seasonality,
there is no need to take account of seasonal variables as deterministic variables [Gorecki,
2010]. However, deterministic variables are often used to represent lack of continuity in
the data set and they are applied to avoid structural breaks in the series, especially in the
case of intraday data [Green, Joujon, 2000; Kavussanos, Nomikos, 2003]. Such variable
might be the number of days between consecutive sessions, which determines overnight,
weekend or holiday break. An additional dummy-variable can also mark the moment of
rollover of the series of contracts, because usually tested futures price time series are
composed of many combined seties.

In the cointegration analysis it is acceptable to adopt a priori the form of cointegrating
vector [Charemza, Deadman, 1997; Majsterek, 2005]. This assumption is also possible in
the case of long-run dependencies between futures prices and cash prices. Then, the
natural representation of the cointegrating vector is futures basis 4. Basis is a primary
indicator of the relationship of spot and futures prices for the given moment. The
effectiveness of hedging strategies depends on its value and stability. The formula of
basis is expressed as the difference between the price of the underlying asset (§)) and
the price of futures contract (F)):

b,=8,-L )

Basing on the appropriate statistical tests one can show that time seties of the spot
and futures prices usually are non-stationary i.e. they are realizations of the process I(1).
Thus, they are cointegrated if there is a stationary linear combination of them. This
condition in a natural and intuitive way corresponds with the concept of basis. Alexander
[1999] and Green and Joujon [2000] pointed out, however, that the basis, which represents
cointegration relationship, is expressed in a slightly modified form, as the difference
between the logarithms of spot and futures prices:

by=s,~ )
where 5, =InS), and ;= InF,

The theoretical foundation for adaptation of the basis as a cointegrating vector has

been presented by Brenner and Kroner [1995], and its empirical verification was cartied
out by Bohl et al. [2011].
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5. Interpretation of the results of VECM modeling

The presence of causal relationships between spot and futures prices can be considered
in relation to Efficient Market Hypothesis (EMH). The concept of informationally efficient
market has been introduced by Fama [1965] in the 60's of the last century. According to
the EMH in the efficient market all the information is already reflected in the prices, so
it is not possible to predict future price movements and maintaining long-term rate of
return higher than the market benchmark. The ability to obtain better forecasts of vatiables
using past values of other variables contradicts the conditions of informationally efficient
markets. Therefore, the analysis of Granger causality is also used to verify the EMH
on cash and futures markets. The use of VAR and VECM models to verify the efficient
market hypothesis is desctibed i.e. in [Maddala, 2006]. An example of the application of
this methodology for the analysis of the market efficiency provided Nieto et al. [1998].

However, in the literature of the subject, in regard to cointegration existing between
the prices of instruments listed on the exchanges, there are different views on their impact
on the efficiency of markets. Kuhl [2007] argued that the presence of cointegration
is in contradiction with the existence of a weak form of efficiency. On the other hand,
Sweeney [2003] demonstrated that the presence of cointegration is not related to the
efficiency of the market, but only under certain conditions. Hakkio and Rush [1989]
presented arguments for cointegration determining the existence of the efficiency of the
market. Similar conclusions are presented by Mall et al. [2011]. They found the existence
of cointegration between the index futures market and the underlying market to be
closely related to the informational efficiency.

The results of the cointegration and causality research in the long and short term
related to futures and cash prices may also serve as a reference for the consideration
of the price discovery process. It is based on the disclosure of information about the
future price on one of the markets with the price on the second of the markets. Basing
on the previous studies, two concepts of the price discovery can be distinguished. The
first one is related to the theory of expectations, i.e. refers to the assumption that the
futures price is an estimate of the future value of the underlying instrument. Term future
relates to the delivery time (physical or cash settlement) of the original asset on expiry
date of the contract. Such understanding of the role of price discovery function of the
futures market corresponds to the idea of OTC markets, where the trade involves non-
standardized contract, which are forward contracts. The second concept is related to the
change in the perception of the price discovery in recent years. It is seen as an opportunity
to predict the behavior of the one price in the nearest future basing on the price from
another market. In this sense, the process of realization of this function closely refers
to the market microstructure. In this regard, the subject of specific study is a way of
spreading new information in related spot and futures markets. Due to the fact that the
goods offered in both markets are mutually substitutable, it is natural that such information
has an impact on the prices of both — derivative and underlying instrument. Price
discovery is petformed by this market, on which new information is quicker reflected in
the change in price. In this approach it is not assumed in advance that the futures market
plays price discovery role. On the foundation of VECM model it is possible to estimate



122 Edyta Marcinkiewicz

the extent to which one market leads the other. The measure CFW (ang. Common Factor
Weigh?) developed on the basis of the studies of Schwarz and Szakmary [1994], as well as
Gonzalo and Granger [1995], can be expressed as [see Bohl et al., 2011; Rittler, 2009]%

po el
cFw’ = o] ©)
and
CFw S = A (10)
|0‘S| +ar|

where CFI3, CFIPF denote relative price discovery contribution of spot and futures
market, and ay, ar are the parameters estimates in equations (5) and (6). When CFIP3
=1 (or CFIW¥ = 1), then the whole price discovery process takes place through spot
market (or futures market respectively). Equations (9) and (10) are universal and apply
to any normalization adopted to cointegrating vector, since they take into account the
absolute values of the parameters as, ar. Basing on the manner the indicators ate
calculated, described by formulas (9) and (10), it can be stated that the price discovery
process is realized in the market, through which slower correcting deviations from the
long-term equilibrium between spot and futures prices occur. Wherein, it is acceptable
that it is present on both markets, in equal or varying degrees. The process of price
discovery is associated with the existence of long-term dependence, but VECM systems
also allow for the identification of causal relationships that occur in the short term.

Problems with the economic interpretation of the results appear, however, when the
results indicate the existence of bi-directional causality between spot and futures prices.
On the basis of the theory it is difficult to explain the mechanism that makes the cash
market prices affect prices on the futures market and vice versa. It seems that such a case
can be regarded as a prerequisite for analyzes using transactional data of higher frequency,
which allows to distinguish cause from effect.

6. Conclusions

Econometric concepts of cointegration and Granger causality are widely used in the
studies of economic phenomena. They have found their application in the analysis of the
price dependencies that exist between markets of shares, currencies, commodities, natural
resources and associated derivatives markets. Their application to the studies of the
relationship of cash and futures prices, however, requires an individualized approach
taking into account the specific nature of both markets and the links between them.
Particular attention should be paid primarily on the proper preparation of data for
analysis and consideration of the characteristics of the examined phenomena, with

2 The CFIW indicator can be applied not only to spot and futures time series. Booth et al. [2002] used it
to explore the degree of price discovery on both — OTC and regulated markets. Rittler [2009] studied price
discovery process using theoretical and actual futures prices. This measure can be also definied in a different
manner than given by the formulas (9) and (10) [see: Theissen, 2012; Yan, Zivot, 2010].
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a special regard to basis as a primary indicator of the linkage between spot and futures
prices.

The results of the cointegration analysis and VECM modeling can be applied both to
discussion on the informational efficiency of exchange markets, as well as the
consideration of the price discovery function. As shown, however, interpretation of
the results of the VECM analysis in this context is not obvious and clear, as there are
different views on these issues.
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MISCELLANEA

Wrtadystawa EUCZKA, Lidia JABEONSKA-PORZUCZEK!

SECONDARY PROFESSIONAL ACTIVITY IN THE LABOUR
MARKET PENSIONERS

Summary

A pension is a benefit of cash character, which aim is to secure the material existence in the period, in
which an individual, regarding to age is not able to perform work. In order to gain the entitlement, one
should meet defined conditions, having met which the choice of the moment of retirement is made by the
entitled person. A person at retirement age may fully spend their time resting resigning from professional ac-
tivity, may also continue work, postponing retirement or combine receiving benefits with professional work.
The aim of the paper is to analyse the occurrence of secondary professional activity as well as factors deter-
mining the undertaking of employment in the period of receiving benefit. The conducted research shows
that the responders relatively earlier exercised their right to a pension and average age of responders’ retire-
ment amounted to 59 years. However, gaining entitlement to a pension did not caused responders’ with-
drawal from the labour market and over half of them combined receiving benefits with professional work.
The undertaking of the professional activity was conditioned by responders’ financial situation.

Key words: pension, retirement age, secondary professional activity

1. Introduction

In the literature there are different definitions of pension. It is widely recognised that
this is a financial benefit, the purpose of which is to secure the existence in the period in
which individuals, because of their age, are not able to perform their job. To be eligible
for the benefit one has to meet certain conditions which primarily are reaching the
retirement age and the corresponding length of participation in the labour market
or insurance period. However, after meeting certain statutory conditions, a decision
on retirement is made by the entitled person. A person at retirement age has different
choices, they may wholly devote their time to relaxing, resigning from the participation
in the labour market, and they can also decide to continue work postponing retiring
or combine receiving the benefit with professional work. In the case of pensioners,
reduction or withdrawal from work causes a change of earnings into non-wage income.
This does not lead to a complete lack of income, but may be associated with deterioration
of the income level of the eldetly. In Poland, the amount of benefit is usually lower than
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pay. As a result, this contributes to the deterioration of the income level of pensioners,
who decide to participate partially in the labour market.

The purpose of the paper is to analyse the phenomenon of secondary professional
activity in the labour market of pensioners, as well as the factors determining taking up
employment during the retirement period. The work also presents the factors influencing
the decision to withdraw from the labour market. It includes empirical data according
to selected demographic variable.

2. Materials and research methods

In order to determine the professional activity of people receiving pensions in 2009-
2010 in the region of Wielkopolska, a survey on 350 beneficiaries was conducted.
The survey was supposed to contribute to the identification of the main causes for
a secondaty participation in the labour market of pensioners. The aim of the survey was
also to verify whether pensioners’ opinions vary depending on the selected demographic
variable, namely gender. The purposive sampling method was used to select beneficiaties.
The study included only persons receiving benefits from the public pension system. Due
to the demographic structure of the population, in particular, feminisation in the older
age groups of population, women accounted for 60% of the respondents.

Test of independence was applied to analyse empirical data. In each case under
consideration, which was subjected to statistical verification, there was adopted the
a =0,05 level of significance. All calculations were performed in the R statistical
package using a statistical function chisq.test (). The decision to reject the hypothesis
of independence of the studied traits in favour of the alternative hypothesis stating
that the relation exists, was made on the basis of comparison of the adopted level
of significance & = 0,05 with the so-called p-value issued by the program. Therefore,
in the description of the verified issues, the authors resigned from providing the value
of the test statistic, the number of degrees of freedom and the critical value; it is limited
to giving the p-values, which unambiguously allows to decide to reject the hypothesis of
independence or on the lack of grounds for its rejection.

A research tool used to analyse the data was also the automatic interaction detection
method (CHAID — Chi-squared Automatic Interaction Detector), which is a technique
allowing to choose from a set of variables the ones that most affect the indicated
dependent variable; the variables are assigned according to the strength of this effect.
As dependent variables were adopted the variables measured on the qualitative (weak)
scales of measurement: the answer to the question: If you do not work at present, are you willing
to start work? As explanatory variables were adopted: gender, age, place of residence,
marital status and education.
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3. Research results

Retirement age

The respondents relatively early exercised their right to pension benefits. The average
age of the respondent's retirement was 58.6. The results of the survey do not differ
significantly from the statistics published by the Social Insurance Institution (SII) ,
according to which in 2010 the average age of a retiring man was 60.2 and women — 59
[Social Insurance Institution, 2012, p. 46]. The report ‘Deactivation of people approaching
retirement age’ shows that neatly 70% of men and 68% of women obtain the benefits
for 1-5 years before reaching the retirement age. This means that the majority of
population receive benefits allowing the deactivation before the retirement age
[Sztanderska, 2008, p. 18]. The study shows that the right to eatly retirement exercised
more than 43% of men and 38% women (figure 1.).

FIGURE 1.
Type of benefit and sex
70,0% -
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50,0%

40.0% 1 B Woman

30,0% A [ Man
20,0%

10% A

0,0% -

Pension Early retirement

Soutrce: authors’ own research.

For many people retiring earlier than the statutory retirement age is a preferred
alternative to professional work which is influenced by the fact that in the previous
pension system extension of the length of service insignificantly increased the level
of benefits. Therefore, in the case of a lower level of pay there is no strong motivation
to continue to work in a situation when there is a right to receive pension. The lower
the pay, the more the pension replaces the lost income [Wéycicka, Matysiak, 2004,
pp. 63-64] (table 1.).
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TABLE 1.
Pension in relation to pay (excluding social security contributions) depend-
ing on the length of service and pay in the current system

Length 60% average pay | 100% average pay | 120% average pay
of service Pension in relation to pay
25 82% 62% 57%
30 88% 69% 64%
35 95% 75% 70%
40 101% 82% 7%
45 108% 88% 83%

Source: [Woycicka, Matysiak, 2004, p. 63].

Implemented for many years, the labour market policy fostering eatly withdrawal
from the labour market of older people helped to spread among people around the
retirement age a tendency to give up their jobs and retire [Klimkiewicz, 2007;
Klimkiewicz, 2009, p. 4-10]. The research shows that the main reason for exercising
the right to a pension was reaching the retirement age (58 %), which to a large extent al-
so was associated with favourable conditions for retirement (12.5%) and unfavourable
pay conditions (5 %), as well as the threat of job loss (8%).

Secondary professional activity in the labour market

Exercising the right to a pension does not need to have a direct impact on pro-
fessional deactivation. However, it creates a favourable opportunity to combine re-
ceiving the benefit with performing professional work. This allows pensioners to feel
more financially secure. When receiving the benefit, 197 out of 350 respondents (56%0)
were economically active, of which the highest percentage, i.e. 69% worked from 2
to 5 years, 22% not more than one year, and 9% from 6 to 10 years. Men demonstrated
higher professional activity than women did. About 58% of men and 54% of women
connected retirement with work. The data of Social Insurance Institution show that in
December 2009 the number of people entitled a pension registered to the pension
insurance amounted to 422.6 thousand, and in December 2010 — 404.8 thousand,
and registered to health insurance respectively: 586.7 thousand and 582.0 thousand
[Social Insurance Institution, 2012] . It can therefore be concluded that about 15%
of retirees were economically active2. The report published in 20006, The future of retirement’,
prepared by The Hong Kong and Shanghai Banking Corporation (HSBC) in collabora-
tion with Oxford Institute of Ageing, containing the results of surveys conducted in
20 countries around the world, including Poland, shows that after retiring 20% of
respondents do not intend to work, and 75% would like to continue employment,
out of which 9% full-time and 66% part-time. In Poland, about 7% of the surveyed

2 The CSO data shows that the number of retitees under the non-agricultural social insurance system in
2009 was 5239 thousand, in 2010 — 5256 thousand. However, there were 1138 thousand pensioners under
the agricultural social insurance system in 2009, and in 2010 — 1097 thousand.
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want to work full-time and 70% part-time [The Future of Retirement. .., 2006; Katuza,
Lewandowska-Sweda, 2009, p. 169]. However, the survey conducted in 2011 by the Eu-
ropean Commission shows that the majority of the EU citizens would not want to
work after reaching the retirement age (54%). About 33 % of the respondents were
interested to be further active in the labour market. In Poland, the percentage of
people belonging to the first group was slightly lower — 49%, while the latter one — 37%
[European Commission, 2012, pp. 74-75]. The data proves that over half of the em-
ployed at the age of 45/50+ plan to use the right to a pension as quick as possible.
About 30% of the inquired would like to undertake secondary professional activity
and 16% was hesitant [Diagnoza obecnef sytnagji kobiet i mezezyzn. .., 2013, p. 21].

The professionally active pensioners are generally socially active people, higher
educated, with higher incomes and living in larger cities, usually employed under
a contract in full-time or part-time work. The pensioners mainly occupy managerial
positions and other independent ones, and perform basic work requiring low physi-
cal load [Diagnoza obecnej sytuagi kobiet i mezezyzn. .., 2013, p. 21].

The conducted inquiry research proves that over half of the respondents receiving
benefits and continuing paid work were employed under a contract of employment,
however, most of them part-time (figure 2.).
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Soutrce: authors’ own research.

The test of independence shows that there is a statistical relationship between work-
ing time and gender of respondents. However, no statistically significant relationship
was started between the number of working hours (full-time or part-time work and the
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age, educational background and marital status of those polled (table 2.)3. Respondents
working 2 and V4 of working time were dominated by women, who respectively ac-
counted for 66% and 54%.

TABLE 2.
Working time — test of independence results
Specification Gender Age Education Marital
status
Working time 0.042 0.224 0.177 0.907

Soutrce: authors’ own research.

Every third respondent performed work under commission contracts, and every
twelfth conducted non-agricultural business. Over 5 % of the respondents worked
under specific task contracts, and 6% without a contract. Out of 350 respondents over
3% combined receiving pension with conducting non-agricultural business activities
and working under a contract of employment. People who before being entitled to
benefits had conducted non-agricultural economic activities were more likely to take up
employment under a contract of employment (47%) than to continue to be self-
employed (14%). If the business is profitable and cannot be conducted by another people,
then at the time to retire the beneficiary runs it further. In this case, they decide to take
advantage of the right to benefits for fear of a change in legislation in this area.
They continue to operate regardless of the level of generated income, which may affect
the suspension or reduction of pension. In this case, the deactivation causes deterioration
of the financial situation. If the economic activity is unprofitable, then the person
decides to terminate it and take up employment, which in combination with receiving
pension, improves financial conditions. Over two thirds of respondents did work
consistent with their learned profession or the same kind of work as prior to acquiring
the right to the retirement benefit. The decision to take up employment under a contract
of part-time employment or a commission contract, specific task contract was related to
the situation in the labour market. Employers prefer flexible forms of employment,
since these are often deptived of the privileges of employees. On the other hand, working
pensioners are not interested in such privileges. Flexible forms of employment are also
associated with low pay. Due to the extra work almost 70% of pensioners obtain
income not exceeding PLN 1000, over 27% — PLN 1001 to 2000, and 3% — over
PLN 2000 (figure 3.).

3 The table presents p-value in chi-square independency test between following variables: working time
and gender, age and marital status of a responder. The level of significance «=0,05 was accepted for
the test of hypotheses about the independence of the relevant features. The cases, in which the
dependency was observed (p<a) were marked with bold font.
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FIGURE 3.
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Soutrce: authors’ own research.

Men received higher pay than women. This is due to far worse position of women
in the labour market, the evidence of which is the ratio of pay of women and men.
Women, although on average better educated, are still paid less than men [Kotaczek,
2009, pp. 2-6]. Low income of working pensioners compared with people not receiving
benefits results not only from short-time work, but also the low level of pay in the
labour market. The level of income of beneficiaries may also result from the fact that
the undertaken work is an additional activity, odd job, often on a replacement. Among
people performing professional work there is a significant part for whom combining
income from work and benefits is an important way to improve their financial situation.
With the additional participation in the labour market the pension increased in the case
of over half of the respondents, 11% significantly and 46% slightly. Due to the receiving
too high pay, 98 % of respondents did not have suspended or reduced benefits. This
shows that the pensioners themselves opt for flexible forms of employment in order to
generate income from work not causing suspension or reduction of benefits.

Among those who combined old-age pension and professional activity 52% gave up
work. The most common reason to cease economic activity, indicated by the re-
spondents, was health (95%) (figure 4.).
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FIGURE 4.
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Confirmation of the health assessment of the elderly is the Central Statistical Office
research, which shows that in 2009 45% of respondents aged 50-59 favourably assessed
their health status (very good and good), and 40% as So-so, neither good nor bad’.
Moreover, 15% claimed they had bad and very bad health. Among people aged 60-
09 years old, almost half of the respondents assessed their health status as $o-so, meither
ood nor bad’, 25% as poor and very poor, and 28% as very good or good. Among people
aged 70 years old or more, compared to the previous age group, the share of negative
health assessment increased by 18 percentage points, and the number of those who
evaluated positively fell by 13 percentage points [CSO, 2011, p. 108]. Over one
third of the beneficiaries resigned from work for other reasons, which included among
others: age, taking care of family members, lack of need, and lack of job offers. Every
third respondent gave family reasons, and every fourth — low pay.

At the time of the study, 73% of the beneficiaries were not economically active, with
69% of respondents expressed no willingness to work, and 31% wanted to start
a secondary economic activity. In order to build a profile of a pensioner who is interested
in professional activity, the automatic interaction detection method (CHAID) was used.
The variables measured on qualitative (weak) scales of measurement were adopted as
dependent variables, namely the answer to the question: If you do not work at present,
are you willing to take up employment? As the explanatory variables were adopted gender
(woman, man), age (before reaching retirement age, after reaching retirement age), place
of residence (urban ateas, rural areas), marital status (married, divorced, widow/
widower) and education (primary, vocational, seondary, higher). The division of the
branches is related with the value of test probability p in %2 independency test. The
figure 5. presents information on y? test statistics values, p-value and apropriate number
of degrees of freedom (df).

The CHAID model analysis shows that the willingness to take up employment
depended primarily on age. Among the respondents who at the time of the survey
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were not economically active 60% were people who reached the retirement age and
40% were people who did not reach the retirement age (figure 5.). In the first group,
those who did not want to take up employment accounted for 77%, while in the latter
on — 55%.

FIGURE 5.
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Soutrce: authors’ own research.

Among the respondents in the pre-retitement age an explanatory vatiable strongly
influencing the dependent variable was sex. Men accounted for 32% of the pre-retirement
age respondents, and among them 73% expressed a desire to undertake economic
activity. However, women accounted for 68% of the pre-retirement age respondents,
but 68% were not interested in finding a job. In the group of women another explanatory
variable strongly influencing the dependent variable was the place of residence. Urban
inhabitants accounted for 55%, and those living in rural areas — 45%. Both groups were
dominated by people who did not express a desire to take up employment. Nearly
58% of women living in the city did not want to restart their economic activity. However,
among women living in rural areas the proportion was much higher and accounted for
over 80%.
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Secondary participation in the labour market is not interesting for people who
reached the statutory retirement age (65 for men and 60 for women), and women
before the age of retirement, living in rural areas. Those interested in taking up em-
ployment are primarily men before the retirement age.

Neatly 47% of people expressing a desire to work received benefits below PLN 1000.
However, those who did not want to take up employment were dominated by the
respondents receiving pension of PLN 1001-2000. The decision to restart the participa-
tion in the labour market is connected with the opinion of the respondents on
meeting everyday needs. People receiving lower benefits had difficulty meeting cur-
rent needs, which encouraged them to take up employment. Among the respondents
who would like to work over 74% said they had difficulty meeting the needs (table 3.).

TABLE 3.
Willingness to undertake employment and to meeting current needs

If you currently do not work | Is the level of your income sufficient to meet your current
professionally, are you ) thici is suffici
interested in undertaking is not sufficient is sufficient
such work?
I am not interested 55.2% 44.8%
I am interested 74.1% 25.9%

Soutrce: authors’ own research.

Although the received pension was not sufficient to meet current needs, 55% of
the respondents expressed no desire to restart their professional activity.

Among those who wanted to work, their deactivation was due to vatious reasons.
For 81 people who declared their willingness to work the greatest barrier was the lack
of job offers, and health status (figure 6.). These reasons were pointed by every second
respondent. The demand for work in this age group depends on the level of education
and type of occupation. This is due to the fact that older people should not perform
certain kind of jobs. This applies mainly to jobs requiring physical strength, fitness and
the use of modern technology, as well as jobs which are connected over the years with
a ‘burnout’, leading to lower efficiency.

Poor health is a major factor impeding undertaking employment by economically
inactive people [Kotowska, 2008, pp. 23-26; Kotowska, Abramowska-Kmon, 2008,
pp- 47-69]. Employers often do not want to hire older people, because of certain
limitations related to age, such as the pace of work, reluctance to acquire new skills and
qualifications, lower education level compared to young people, professional burnout.
However, it should be noted that as employees, older people have a lot of valuable
advantages, namely experience, precision, discipline, concentration. Considering these
features, multi-generational groups of workers can be created. Undoubtedly, their
important advantage is combining current knowledge and years of experience, diverse
skills and abilities, which in turn may contribute to the stabilisation of employment
[Golinowska, Szatur-Jaworska, 2004, p. 204].
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FIGURE 6.
Reasons for professional inactivity
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4. Conclusions

The research shows that respondents relatively eatly exercised their right to a pension,
and the average age of respondent’s retitement was under 59. However, for the surveyed
retirees acquiring entitlement to a pension did not contributed to the withdrawal from
the labour market, and over half of the respondents combined receiving the benefit
with professional work. At the time of the survey almost two thirds of the retirees were
economically active or expressed the desire to participate in the labour market again.
Retirement is usually associated with deterioration of income, since the benefit provides
a constant, though lower than pay income. This is due to the existing rules for de-
termining the amount of benefits, as well as maintaining their real value. Among the
respondents participation in the labour market was mainly conditioned by their fi-
nancial situation (68%). Almost two thirds of respondents combining receiving benefits
with work stated that the received pension was not sufficient to meet current needs,
which was the main reason to participate in the labour market.

It should be noted that the secondary economic activity of pensioners is of
a multidimensional meaning,. It affects eliminating socio-economic inequalities. In terms
of on personal and individual level, professional work can be regarded in two aspects,
namely the material and immaterial one. In terms of the material aspect, it guarantees an
income and contributes to improving the quality of life, both during the professional
activity and afterwards. Combining work and receiving pension is not just an additional
pay, but also an increase of the amount of pensions in the future. In terms of the
immaterial aspect, it has many functions very important for every person. Through
work the man meets important psychosocial needs, which include self-esteem, usefulness
and fulfilment. Work of pensioners also affects the increase in revenue to the pension
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system. On the other hand, receiving too high work income helps to reduce its expenses
by reducing or suspending the benefits, which has a positive effect on the financial
situation of the pension system.
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TEMPORARY WORK AGENCIES AND UNEMPLOYMENT
IN POLAND

Summary

During the last several years most European countries have noted a rapid increase in the share of temporary
employment in the total number of employees. Among the forms of temporary employment have dominated:
fixed-term employment contracts and temporary work agencies employment. [OECD]. Poland was located
among the top of the countries with rapidly growing temporary employment and high unemployment.

In 2003, Poland introduced regulations regarding the employment of temporary workers. Thete was a sharp
increase in demand for the services of temporary work agencies. The number of temporary workers rose from
0.23% of total employment in 2003 to 3.27% in 2012. Using empirical data, the author analyses the impact of
temporary work agencies on the number of the unemployed. The results show that with the increase in the
number of temporary work agencies, the number of the unemployed fell. Each agency employed an average
of 795 unemployed. The largest group of temporary workers were those unemployed for 6 to 24 months.

Key words: temporary work agencies (TWAs), unemployment, Poland, temporary workers, employer —user.

1. Introduction

As business entities remain under constant pressure to improve efficiency, they are
forced to seek new ways to reduce the costs of their activity or to achieve greater flexibility,
which requites a partial replacement of fixed costs with variable costs, commensurate with
the volume of produced goods and services. Among the most significant expenses of
firms are costs of labour, which in many companies have undergone considerable
modifications, mainly because of increased flexibility of the labour market and the
associated changes in the labour law. Traditional contracts are being displaced by new
flexible forms of employment, such as temporary contracts, telecommuting, self-
employment, job sharing, management contracts, or outsourcing, enabling firms to
adjust staff numbers as well as employment structure and rules to their needs, depending
on the type and magnitude of performed tasks [Elastyezne formy zatrudnienia..., 2003,
pp- 122-145]. These forms of employment are to ensure more flexible time and place
of work, and alter the employee-employer relationships, as well as pay scales and job
descriptions.

! Anna Grzes, Ph.D — Faculty of Economics and Management, University of Bialystok, e-mail:
agrzes@uwb.edu.pl
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Temporary work is a flexible form of employment which is immensely greatly popular
with companies in Poland and most European countries. Employment relationship
is here established among three parties: temporary work agency (employer), temporary
employee, and employer-user (agency’s customer). The activities of temporary work
agencies has became the subject of discussion among researchers and the public due
to the growing interest in this form of employment and its deregulation in many countries.
Services provided by the agencies may be perceived as a substitute for regular
employment. Typical research questions are concerned with such areas of research as
determinants of the using of services of temporary work agencies [Forde, Slater,
2005, pp. 249-277; Vidal, Tigges, 2009, pp. 55-72; Spytek-Bandurska, Szylko-Skoczny,
2008], the productivity of TWAs [Hirsh, Mueller, 2011, pp. 216-235], TWAs as a stepping
stone to regular employment [Author, Houseman, 2010, pp. 96-128; Ichino et al., 2008,
pp. 305-327]. Also data from the three largest temporary work agencies: Adecco, Work
Service and Work Express, indicate that the number of contracts signed by these
organisations with companies in need of staff grows along with the rise in unemployment
rates [Wesotowska, 2012]. For instance, Adecco Poland report that in the third quarter
of 2013, they were employing a record 11,450 temporary workers, 84% more than a year
earlier. Similarly, studies conducted by the International Confederation of Private
Employment Agencies and Boston Consulting Group on sample data from 46 countries
across the world, including Poland, show that work agencies (incl. temporary work
agencies) contribute to a reduction of unemployment by providing jobs to growing
numbers of persons and help find a balance between supply and demand for labour.

These observations have prompted the author’s interest in the link between temporary
work agencies and the rate of unemployment in Poland, as expressed by the number of
registered unemployed. The purpose of this paper is to analyse the dependence between
the activity of temporary work agencies and the changes in the level of unemployment
in Poland during the period 2003-2012.

On the basis of the above data, one can formulate a tentative hypothesis that
temporary work agencies take care of a large proportion of the unemployed and provide
a solution to slow down the rise in unemployment in Poland. To achieve the aim and
verificate the hypothesis it will be used the following research methods: dynamics
analysis of variables, basic statistical measures, correlation and linear regression model.

2. Legal and economic conditions of TWAs activity

Temporary work agencies are a type of labour market entity, and more precisely
a type of employment agency. Under the Polish law, these organisations must function
in accordance with the Act on the Promotion of Employment and Labour Market
Institutions of April 20th, 2004 [Journal of Laws of 2008, No. 69, item 415 with further
amendments|, the Act on the Freedom of Business Activity of July 2nd, 2004 [Journal
of Laws of 2004, No. 173, item 1807, with further amendments], the Act on the
Employment of Temporary Workers of July 9th, 2003 [Journal of Laws of 2003,
No. 166, item 1608, with further amendments], and the Regulation of the Minister
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Economy and Labour of October 13th, 2005 on the registration of entities conducting
employment agencies and information submitted by employment agencies [Journal of
Laws of 2005, No. 212, item 1770]. Article 18 of the Act on Promotion of Employment
and Labour Market Institutions stipulates that work agencies provide employment
services, both in Poland and abroad, as well as services regarding HR counselling, job
counselling, and temporary work, and are entered in the regulated activity register of the
relevant marshal’s office. Such an entity can provide services in one, several, or all of
the above-mentioned fields, and is obliged to submit annual reports on its activity to
the marshal of the relevant voivodeship.

Under the Polish law, temporary work, as a flexible (non-standard) form of
employment is also regulated by the Act on the Employment of Temporary Workers.
This law rules that the formula of temporary work encompasses three entities: the
employee, the employer-user and the temporary work agency (as employer). A temporary
employee is taken on by a temporary work agency on the basis of a fixed-term
employment contract, a contract for a specified task, or a civil law agreement. The
maximum length of time for employment by a single employer is 18 months within
36 consecutive months [Art. 20 of The Act on the Amendment to the Act on the
Employment of Temporary Workers, Journal of Laws of 2009 No. 221, item 1737].
This period was extended from 12 to 18 months in 2009. According to the representatives
of the Association of Employment Agencies (SAZ), the change was extremely important
for maintaining the employment of workers hired for projects whose implementation
requires more than one year. The amendment has also benefited employers from smaller
towns, since the limit of 12 months made rotation of temporary workers among
a small number of companies difficult [Od dzis obowiazua, electronic document:
http:/ /www.saz.otg.pl/a,662,0d_dzis_obowiazuja_nowe_przepisy_o_pracy_tymcz
asowej.html, date of access: 06.11.2013].

The Act on the Employment of Temporary Workers states that a temporary work
agency and an employer-user agree on: 1. type of job, 2. expected term of employment, 3.
qualification requirements, 4. working time, 5. place of work, 6. scope of information on
temporary work necessary to calculate remuneration and working time, 7. duties
resulting from health and safety at work regulations, 8. terms regarding holiday
entitlement of workers employed by a given employer-user on contracts shorter than six
months.

Under the Act on the Employment of Temporary Workers, employer-users are
obliged to: 1. provide temporary employees with healthy and safe working conditions
which are compliant with health and safety regulations, 2. keep records of working time,
3. permit holiday leaves for workers employed by them for more than six months,
4. provide professional training to workers employed for more than six weeks. The
employer-user must not assign tasks other than those specified in the contract signed with
a temporary work agency or offer temporary workers working and employment
conditions inferior to those given to full time staff.

A legal framework for this form of employment is also provided by the European
Parliament and Council Directive of November 19%, 2008 on temporary agency work.
The document emphasises that temporary work is a solution to meet the needs of both
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entrepreneurs (flexibility) and employees (reconciling family and professional life). It
is also noticed that there exist large disparities across EU member states as regards the
legal status of temporary employees and their working conditions. The discussed
document was designed to ensure the safety of temporary workers and improve the
quality of temporary employment by implementing the principle of equal treatment of
temporary workers as compared with regular workers in matters of employment and
working conditions. According to Article 5, item 1 of the Directive, an employer-user is
required to guarantee that temporary workers have at least the same basic working and
employment conditions as those that would apply if they had been recruited directly by
the employer for the same position. The listed conditions include matters connected
with: working time, overtime, breaks, rest periods, night work, holidays and public
holidays, as well as the protection of pregnant women and nursing mothers, the protection
of children and young people, equal treatment for men and women, the combat of
discrimination based on sex, race or ethnic origin, religion, age, etc. They must be
compliant with the binding legislative, regulatory or administrative provisions, collective
labour agreements and other general provisions that are currently in force [Directive
2008/104/EC..., 2008].

The representatives of Polish HR Forum believe that the market of employment
agencies in EU countries used to be extremely varied in terms of legal regulations. For
instance, in Great Britain the sector was mainly regulated by free market mechanisms. It
was not until the introduction of the analysed Directive, after the 12-weck transition
period, that temporary and permanent workers were formally declared as equal. In the
Netherlands, the work agency sector was regulated by means of collective agreements.
Neither of the two countries mentioned above had provisions concerning the maximum
duration of employment. In Poland, meanwhile, the relevant regulations were laid down
in the Act on the Employment of Temporary Workers, the Polish Labour Code and
related acts, and — to a limited extent — by collective agreements. The substantial
discrepancies in the applied solutions caused initial difficulties in the implementation
of the Directive, which was to become a ‘happy medium’, i.e. to provide appropriate
protection of temporary workers and to restrict the freedom of employment agencies
[CIETT, 2013].

Taking into consideration the economic context of the cited legal provisions, it has to
be said that for employer-users the profitability of hiring temporary workers in Poland
is mainly a result of the increased freedom to employ and dismiss staff. The rules
stipulating that: 1. a third fixed-term contract must by right become a permanent
employment contract [Art. 25 of the Labour Code| and that 2. the employer must
extend a fixed-term or probationary period contract of a pregnant employee until the
day she gives birth, provided that the contract would expire after the third month of the
pregnancy (Art. 177 of the Labour Code| do not apply to temporary workers. Moreover,
employers are not legally compelled by the Group Redundancy Act [Journal of Laws
of 2003, No. 90, item 844].

Also the lengthening of employment duration should be seen as advantageous for
employer-users, since excessive fluctuation of workers taken on for some tasks, e.g.
projects, generally results in a worsening of the final outcome and causes delays in their
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completion. In addition, this amendment caters for the needs of employers in terms
of flexibility of employment and maintaining/lowering labour costs [see also Nunziata,
Staffolani, 2007, pp.72-104]. However, Miles [2000 pp. 74-101] and the Author [2003,
pp-1-42] present empirical evidence of a positive correlation between employment
protection and the development of the market of temporary work agencies in the USA.
Also the OECD uses indicators of the strictness of employment protection legislation in
temporary agency and regular jobs. The greater the relative difference between these
indicators, the more likely it seems that employers will hire temporary workers. This
is because with an economic downturn and diminished demand for products and services,
itis much faster and cheaper to make redundancies among temporary workers (particulatly
those on civil law contracts) than among regular employees. Nevertheless, a rise in
temporary employment can strongly depend on the extent in which work agencies are
influenced by the requirements of employment protection legislation [see Baumann,
et al, 2011, pp. 308-329] and may be associated with malpractices as regards certain types
of jobs, or with the fact that employer-users choose to conclude civil law agreements
rather than fixed-term contracts or contracts for a specific task. OECD data for 2013
on employment protection in Polish business entities reveal that the weakest protection
was observed in the case of civil law agreements (0.5 on a 0-6 scale), temporary job
contracts (1.8), and individual and collective dismissals (-2.4) [OECD Database
Employment, 2013].

What is more, the change in the form of employment helps reduce such fixed costs as
marked-up costs of remuneration incurred regardless of revenue levels and results in a rise
of those variable costs whose level depends on demand for manufactured goods.
Similarly, when a shortage of staff occurs because of a temporary increase in labour
demand resulting, e.g., from a larger than usual number of orders, seasonal jobs or
absence of regular employees, temporary work is a relatively cost-effective solution.
That is why this form of employment is increasingly popular with employer-users. The
growing demand for temporary workers has led to a proliferation of temporary work
agencies.

This form of employment is relatively frequently used by companies with foreign
capital, when the mother company refuses permission to employ more staff despite
increased demand for labour in certain periods. Hiring temporary workers, who are
not included in the company personnel statistics, provides a convenient solution to
the problem. Temporary employment is also useful for firms operating in special
economic zones and taking advantage of preferential conditions for business activity. This
is because, regardless of their financial results, they are obliged to maintain a predetermined
average annual number of full-time equivalent employees over an agreed period of
time. Otherwise they have to return public subsidies, which would place them under
considerable financial strain.

Among the results of a dynamic development of temporary work agencies in Poland,
growing numbers of employer-users and temporary workers, as well as the necessity
to adjust Polish legislation to the EU directive, is the fact that 222 entities have already
been subjected to inspection by the National Labour Inspectorate. The institution’s 2012
report confirmed the fact that employers overused civil law agreements, as 19% of
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the surveyed workers were employed on such a basis even though they should have
concluded temporary work contracts. An even more frequent transgression committed
by temporary work agencies was failure to pay on time of remuneration for work and
other labour-related benefits. Such was the case in 46% of the surveyed employees. The
inspection also included employer-users. It was found that 18% of the controlled
entities had infringed health and safety regulations, while 24.2% of them burdened
temporary workers with tasks other than those prescribed by Art. 2, item 3 of the Act on
the Employment of Temporary Workers. Other irregularities concerned non-
compliance with the obligation to undergo health and safety training before
commencement of work [PIP, 2013, p. 158].

As was already mentioned in the introduction, the growing popularity of temporary
employment is a relatively widespread phenomenon, inevitable in many economies.
The rise in the share of temporary workers in the employment structure is compatible
with the concept created by Ch. Handy [1998], who stresses the need for diversification
of staff. He compares an organisation to a three-leaved shamrock, as it can be said to
encompass three types of workers which differ in their outlooks, are managed by
means of different methods, are differently remunerated and vary in terms of internal
structure. These three groups ate: 1). professional core — key employees who are essential
for the very existence of the organisation, and who are sought-after in the labour
market because of their professional experience, qualifications, pay, time and cost of
recruitment; 2). contractual professionals — important for the rhythm and continuity
of the processes taking place in the organisation, relatively easy to find in the labour
market; and 3). technical and service staff (self-employed specialists, temporary workers,
freelancers), easy to find without the necessity to incur high expenses.

Temporary employment is becoming increasingly common since global economies,
having experienced a serious worsening of their situation, have begun to return to the
expected level of performance [Luo et al, 2010, pp. 3-16; Cappelli, Keller, 2013,
pp- 576-590]. The staffing sector has considerably expanded: as many as 46 million
people worked as agency employees in 2011. There are 140,000 private employment
agencies providing organisations with temporary, leased, and temp-to-perm workers,
who work as many hours as 12.4 million full-time employees. Meanwhile, global total
annual sales revenues reached €259 billion. Penetration rate for agency work in Europe
was 1.6%, while Poland and Germany took increasing advantage of temporary work to
build their economic potentials [CIETT, 2013].

In 2004, when the Temporary Employment Act was passed in Germany, the country
saw a steep rise in the number of temporary workers. Using empirical data from the
Socio-Economic Panel Study (SOEP) of the German Institute for Economic Reseatch
(DIW), M. Garz [2013 pp. 307-326] analyses the impact of the deregulation on
employment and pay levels. He observes that no significant changes in overall
employment rates have been noted since regular workers started to be replaced by
temporary ones. The share of regular employees in total employment (70.1% in 2003)
revealed an irregular upward trend until 2009 (when regular employees accounted for
slightly over 76% of all the employed). As the percentage of regular workers grew, so
did the share of temporary workers in overall employment: from 1.01% before the reform
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to 1.73% after the reform, until 20006, and later fell slightly, reaching ca. 1.6% in 2010.
The unemployment rate remained at basically the same level of 6.94-6.98%. There was,
however, an increase in the gap between the pay levels of regular and temporary workers,
which proves that companies resorted to temporary employment to reduce the costs of
labour. This was mainly achieved thanks to a greater number of worse-paid temporary
workers as opposed to regular employees.

The favourable image of temporary work is slightly matred by the results of research
conducted by M. Krél [2011, pp. 341-349] into the degree of professional commitment
of a sample group of 197 respondents. The study revealed a discrepancy between declared
and perceived commitment. Although the respondents claimed to be fairly deeply
committed to their jobs, their perceived attitudes did not confirm the existence of such
commitment. They usually pointed to stability and length of service as factors which
enhanced professional commitment, and which are obviously not guaranteed by
temporary employment. The level commitment of temporary workers was also rated
as very poor by the surveyed employers. It should be noted that the above factors are
contradictory with the very idea of temporary employment and the significant reduction
in the number of the unemployed resulting from the growing populatity of this form of
flexible work arrangement. The available literature is lacking in analyses of the influence
of temporary job agencies on the unemployment rate in Poland. But before this
correlation is investigated and presented in the form of an econometric model, this
paper will provide a brief history of the development of the agency sector in Poland,
a discussion of the rising demand for agency services among employer-users, as well
as a review of the changes in the number of unemployed and employed persons in
the Polish economy.

3. Development of temporary work agency sector in Poland 2003-2012 in the
light of statistical data

The Act on the Employment of Temporary Workers, of July 9th, 2003 and the Act
on Promotion of Employment and Labour Market Institutions, of April 20th, 2004 laid
the legal foundations for the operation of temporary work agencies in Poland. In view of
the above, the presented analysis uses data for the period 2003-2012 and is based on
statistics obtained from public labour institutions as well as on annual reports on
temporary work agencies published by the Department of Labour Market of the
Ministry of Labour and Social Policy (MPiPS) [http://www.psz.praca.gov.pl/main.
phprdo=ShowPage&nPID=867997&pT=details&sP=CONTENT,objectID,867970,
data of access: 10.12.2013]. Similar data concerning the number of the unemployed
and the unemployment rates were taken from labour market statistics available on the
website of the MPiPS and Local Data Bank of Central Statistical Office of Poland
[http://stat.gov.pl/bdl/app/dane_podgrup.dims?p_id=813177&p_token=0.386288
2809673729, date of access: 10.12.2013)]. According to the statistical data, the first
temporary work agencies in Poland were registered in 2003 and have since become
an inherent part of the labour market as an employer that provides labour services to
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employer-users via temporary workers who were previously unemployed, or who
sought additional employment in order to improve their economic circumstances.
Figure 1. illustrates the distribution of the number of temporary work agencies operating
on the Polish market and of the employer-users who were their customers in the analysed
period.

FIGURE 1.
Temporary work agencies and employer-users in 2003-2012
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Source: [Informacgia o dziatalnosei agengii zatrudnienia. .., 2004-2013; Statystyki strukturaine. .., 2004-
-2013; Local Data Bank...].

The aggregate data included in Fig.1 show that in Poland the work agency sector was
developing dynamically, though unevenly. In 2003, 56 entities of this type were
entered in the Register of Employment Agencies, to reach as many as 1509 agencies
at the end of 2012. As the curve depicting the number of agencies clearly demonstrates,
a sharp rise in their number took place between 2003 and 2008. The number of employers
who used work agency services grew at a roughly similar pace. This confirms the existence
of demand for the services offered by the agencies. In 2009, the growing trend was
reversed and the number of TWAs dropped by neatly a half, i.e. by 1088. The year
2010 brought a closure of another 68 agencies. The decline of 2009 was a direct result of
the previous yeat’s decrease in the number of employer-users in need of employment
services from 11,938 to 10,825 ( ie. by 5.1%). Other reasons included: ongoing global
economic crisis, the processes of consolidation and specialisation of work agencies,
deletion from the commercial register of 20% of the agencies operating in 2009, as they
had failed to comply with binding regulations (Agencje zatrudnienia 2009), and a closure
of smaller entities which had been unable to compete in the market. To verify the above
conclusion, the following indicators were calculated: the number of employees per one
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agency and the number of temporary workers per one employer-user. This is illustrated
by Figure 2., which shows that the numbers of workers per agency varied widely.

FIGURE 2.
Temporary workers per 1 employer-user and per 1 agency
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Source: [Informaga o dzialalnosci agengi zatrudnienia. .., 2004-2013; Statystyki strukturalne. . ., 2004-
-2013; Local Data Bank.. ).

After the first two years of their functioning in Poland, many new agencies emerged.
However, while it was relatively easy to establish such institutions, the falling demand for
employment services made it difficult for their owners to continue business operations.
Meanwhile, the average number of temporary workers per one employer-user continued
to be fairly steady and averaged about 40 persons.

Despite the decrease in the number of agencies in 2009, the number of employer-users
rose by 1 unit, reaching 10,826. The demand for agency services among employer-users
kept growing until 2011, to fall slightly in the last of the analysed years (by 1pp). This was
caused by the relatively dynamic, although less so in 2012, rise in the number of new
agencies in the market. The number of agencies in operation at the end of 2012
accounted for nearly 70% of their population of 2008.

A comparison of the sets of employer-users and temporary workers shows that,
although the latter’s number fell by 20% between years 2008 and 2009, the former
remained at the same level. This means that in 2009 some employer-users, in an attempt
to safeguard their business against the effects of the crisis, reduced their demand for
the services provided by temporary workers. After 2010, having realised that the economic
effects of the crisis were not acutely felt, but at the same time being aware of the situation in
the labour market and of the economic slowdown, some of the employer-users again
started to resort to this flexible form of employment. As a tesult, as eatly as in 2011, the
number of temporary workers exceeded that recorded in 2007. The growing popularity
of temporary work is confirmed by the rise in the number of temporary workers: from
0.23% in 2003 to 3.27% in 2012. This proves that employers tended to eschew
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conventional employment contracts in favour of alternative solutions, such as temporary
work.

A preliminary analysis of the relationship between the numbers of temporary workers
and the unemployed is also performed by the author of the present paper. Its results are
presented in Figure 3.

The data included in Figure 3. demonstrate that in 2003, nearly 3,176,000 unemployed
persons were registered in Poland. In the years 2003-2008, this figure shrank to
1,474,000. Such a substantial decrease in the number of the unemployed was accompanied
by a steep tise (by 442,000) in the number of temporary workers. This means that around
26% of the unemployed joined the temporary workforce who were increasingly sought-
after by employer-users wishing to lower their labour expenditures and improve the
efficiency of their companies. When the situation of employers had worsened as a result
of the economic slowdown, the number of the unemployed soared, which led to, as was
mentioned earlier, a short-term decrease in the number of temporary workers. Since
2010, a reverse trend has been noted: the number of the unemployed has continued to
grow steadily, though less dynamically, whereas the number of temporary workers is rising
quite rapidly, which seems to confirm the predominant tendency of managers to take on
temporary workers rather regular employees.

FIGURE 3.
Unemployed persons and temporary workers (in thousands) in years 2003-2012
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In order to illustrate the dispersion of the above vatiables by means of basic measures
of descriptive statistics, I calculated the arithmetic mean, standard deviation and the
coefficients of variation for the selected variables. I chose the classical coefficient of

variation because the data used in the study regard all the observations, as illustrated
by Table 1.
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The data in Table 1. reveal that the analysed variables (apart from the number of
persons employed in the Polish economy) were characterised by a coefficient of variation
higher than 10%. The coefficient of variation illustrates the relative dispersion, dependent
on the arithmetic mean, of a given feature of each analysed variable. The above
coefficients of vatiation are in a range between 25-45%. Average dispersion (20-40%) is
observed in the case of such features as: the number of unemployed (25.1%), temporary
workers on civil law agreements (30.08%), and temporary workers on job contracts
(37.55%). The relatively large dispersion occurs variables such as: the number of temporary
work agencies (52.8%), the number of employers users (52.3%). Having analysed these
data, I propose a preliminary hypothesis that there exists a link between the establishment
of TWASs and the changing numbers of the unemployed.

TABLE 1.
Basic measures of variables; years 2003-2012
Item Mean Standard Coefficient
deviation S | of variation
(CV) in %?
Number of employed in economy (in 14,965.7 858.9 5.7
thousands)
Number of temporary work agencies 1,164.04 615.03 52.8
Unemployment rate 14.3% 3.5% 24.6
Total unemployed (in thousands) 2,244.5 562.8 25.1
Number of employer-users 8,330.3 4,358.9 52.3
Temporary workers on employment 44.5% 16.7% 37.55
contracts
Temporary workers on civil law agreements 55.5% 16.7% 30.08
in persons
Number of temporary workers 347.7 166.1 47.8
Share of temporary workers in total 2.3% 1.0% 45.3
employment
Number of temporary workers per one 349.7 128.0 36.6
work agency
Number of temporary workers per one 46.3 219 47.3
employer-user

Soutrce: Authot’s calculations.

4. Empirical analysis of the relationship between the number of unemployed
persons and the number of temporary work agencies

In view of the aim of the paper, and taking into account available literature on the
subject as well as the above considerations of the changes occurring in the years 2003-
2012, 1 ventured to perform an analysis of the relationship between the number of

2 If the coefficient of variation does not exceed 10%, the dispersion of characteristics is a statistically
insignificant [Zelias, 2000].
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temporary work agencies and the number of unemployed persons registered in Polish job
centres, using the Pearson product-moment correlation coefficient for 10 consecutive years,
i.e. N=10 observations, and then by means of a descriptive econometric model. Analysis
of the correlations among the variables will make it possible to determine their degree of
interdependence and to verify the rationale for the selection of exogenous variables
for the econometric model.

After correlation analysis, the values of the variables are as follows:

TABLE 2.
Correlation coefficients of potential variables X and Y
Item Number of Total number of
agencies (X) unemployed (Y)
Number of agencies (X) 1 -0.8804
Total number of unemployed (Y) -0.8804 1

Source: Own accounts.

It stems from the above that the correlation coefficient between the number of
agencies and the number of unemployed persons is around -0.8804. This indicates a strong
negative dependence: a rise in the number of agencies leads to a drop in the number
of the unemployed.

The next step of the analysis was to investigate the dependence between the number
of agencies and the number of the unemployed in the years 2003-2012. Taking the
number of agencies as the exogenous variable X and the number of the unemployed as
the endogenous variable Y, I constructed a scatter plot with a trendline (Fig.4) in order to
identify an appropriate regression function and express it in the form of a mathematical
function.

I made a preliminary assumption that the regression function takes the form of
a simple linear regression with using the method of least squares:

Y= apto1X+e, O

where: Y is a dependent variable, X — independent variable, oo, a1 —unknown model
parameters estimated from the data, e — the error term. Also a1 denotes the slope of
regression line, ao— the Y-intercept.

Analysis of the scatter plot showed that linear regression does yield the best fit for
the coefficient of determination R2and so the above linear model (1) can be used to
describe the relationship. The coefficient R? best explains the percentage of variance
for the variable Y which can be ascribed to the influence of the variable X.

In order to assess the regression model for the number of the unemployed (Y) and the
number of temporary work agencies (X), parameters oo, o1 were calculated using the
function of regression. The studied model takes the form of the following equation:

Y =3165999.08 —794.61X. 2
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FIGURE 4.
Scatter plot for relationship between variable Y and variable X
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Soutce: Own accounts.

temporary agencies

Next, I checked the significance of the structural parameters of the model so as to find
out whether the exogenous variable X has a significant influence on the endogenous
variable Y. To achieve this, I verified the zero hypothesis.

Ho: [o1 = 0] against the alternative hypothesis Hy: o1 # 0].

Table 3. contains statistics calculated for this function.

TABLE 3.

Estimation model of simple linear regression with using the method of least
squares for equation (2), N=10 and «=0,05 ; dependent variable(Y) = number

of unemployed

Item Cocfficients | Standard error.| t-Studenta p-value
const 3,165,999.08 196971 16.0734 <0.00001
Number of TWAs -794,611 151,298 -5.2520 0.00077
R-squared 0.775175{Multiple of R 0.747071
The sum of squared 6.41e+11|Standard error 283042.5
residuals
F(1,8) 27.58318|Value p for test F 0.000772
LM-test for nonlinearity 0.278517|Value p for nonlinearity test 0.597675
Value p for test chi-square 0.87777|Value p for test White 0.086411

Soutce: Own accounts.
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From the data in Tab. 3 it can be inferred that the total variation of the number of
the unemployed is in 77.52% explicable by the number of TWAs, which means that the
fit of model to the data is good. The standard error of 283,042.521 denotes an arithmetic
mean deviation of 12.60%. Also the Fisher-Snedecor statistics value, with the assumed
level of significance at 0.05 and df=1;8, demonstrates that the significance coefficient
F amounts to 0.000772 < 0.05, while its value F,y, = 27.58 = F,;; = 5.8, which means
that the test is statistically significant. Therefore, we must reject the hypothesis of the lack
of influence of the exogenous variable X. To determine the significance of the
relationship between the variables, the ‘R’ coefficient was tested with the aid of the t-
Student test, by comparing 7 with Zg,. Assuming the level of significance to be
$=0.05, with 8 degrees of freedom, the 7 equals 2.306. Thus Zg» =16.073 > 7.=2.300.
Likewise, the t-Student distribution shows that the variable X has a significant impact on
the endogenous variable Y. Also testing hypotesisis of the linear regression model with
using LM-test, test White, chi-squere test proves corect their assumptions. The linear
regression coefficient reflects the strength of interdependence between the vatiables
under study. It can be concluded that there is a 95-percent likelihood that each newly-
established temporary work agency led to a decrease in the number of the unemployed
by neatly 795 persons on average.

The set of the unemployed is varied in terms of the length of the unemployment
period. According to official statistics, the structure of the registered unemployed was as
follows (Table 4.).

TABLE 4.
Structure of unemployed by duration of unemployment (in %o)
Year Unemployed
Less than 1 1to3 4to6 7 to 12 13 to 24 over 24
month months months months months months
2003 6.6 12.9 12.4 15.5 18.8 33.7
2004 6.8 13.2 12.2 15.5 17.0 35.1
2005 7.1 14.8 13.3 14.6 15.5 34.7
2006 7.1 15.6 13.3 14.5 154 33.9
2007 9.2 17.9 14.0 13.8 13.9 31.1
2008 12.4 23.3 15.8 14.2 12.2 21.7
2009 10.4 23.9 19.7 20.1 12.8 13.0
2010 11.2 22.9 18.3 18.4 17.1 11.9
2011 9.4 19.5 17.5 18.9 19.2 15.3
2012 9.6 19.6 17.2 18.0 17.6 17.8

Soutce: Own accounts.

It is evident from the data included in Tab. 4 that in the analysed period, the shares of
particular groups of unemployed persons went through several changes. The slimmest of
the groups comprises those who remained out of work up to 1 month, whereas the
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members of the largest group were unemployed for over 24 months. The latter, however,
shrank almost 3-fold between years 2003 and 2010, only to expand again in 2012,
reaching 17.8%, i.e. a level comparable with the other groups. A similar trend can be
observed among the unemployed who were out of work for more than 12 but fewer than
24 months. After 2007, the increase in all the above categories was a result of the
economic slowdown caused by the global crisis, and the consequent wariness of
entrepreneurs fearing further downturn in their situation. Observation of the economic
practice of Polish business entities shows that the rise in unemployment could also have
been brought about by increased use of technologies replacing human work and further
modifications of the organisation of labour. However, to verify this, additional analyses
that are beyond the scope of the present paper are required.

Obviously, the consequences of the global crisis were first, in 2007 and 2008,
observable among the unemployed who had been out of work up to 6 months. A growth
in the number of people out of work for more than 24 months occurred after two years.
One might believe that some of the persons affected by the economic slump found it
difficult to cope in the labour market and joined the ranks of the long-term unemployed.
A question arises here: Which of the groups became of particular interest to temporary
work agencies? To answer it, I gauged the interdependence of the compared charakteristics
using a correlation coefficient of variables, i.e. the number of the unemployed according
to the duration of unemployment and the number of temporary work agencies. The values
for the coefficients are presented in Table 5.

TABLE 5.
Correlation coefficients of TWAs and unemployed by duration of
unemployment
Item | Number Unemployed by duration of unemployment
of (in months)
agencies |Less than| 1-3 4-6 7-12 13-24 | over24

(Y) 1X) | X)) | (X3) (Xa Xs) Xo)
Y 1.0 -0.6069| -0.5187( -0.7971 -0.9274] -0.8743 -0.6493
X -0.6069 1.0 0.8356| 0.7524 0.6625[  0.4906 0.0365
Xs -0.5187 0.8356 1.0 0.8526 0.6453| 0.3103 -0.1317
X3 -0.7971 0.7524|  0.8526 1.0 0.9335|  0.7190 0.2920
Xy -0.9274 0.6625]  0.6453| 0.9335 1.0 0.8974 0.5684
Xs -0.8743 0.4906| 0.3103| 0.7190 0.8974 1.0 0.7693
X -0.6493 0.0365| -0.1317| 0.2920 0.5684| 0.7693 1.0

Source: Own accounts.

When analysing the data in Tab. 5, it should be noted that there is a negative linear
correlation between the number of agencies and the number of the unemployed according
to length of unemployment. This means that a rise in the number of agencies will lead to
a decrease in the average number of unemployed persons across the groups. This decrease
varies from one group to another. A strong interdependence is observed between the
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number of agencies and the number of those unemployed for 7-12 and 13-24 months:
ryxa = -0.9274 and ryxs= -0.8743 respectively. A slightly less strong, although relatively
high, correlation is found for persons without work for 4-6 months: ryxs = -0.7971. In the
other two groups the correlation is of average magnitude. In these two groups greater
interest in searching for work is associated with satisfying of the basic needs (as defined
by Maslow), such as physiological needs and safety needs, possible thanks to received
remuneration.

5. Conclusion

In this study, I pose the following questions: How do temporary work agencies affect
the level of unemployment? What decided about an increase in demand for the services
of temporary work agencies, especially in the legal and economic context?

Using data from the Public Employment Setvices and Local Data Bank of the Central
Statistical Office of Poland for the period 2003-2012, as well as the current legislation,
I attempt to answer the above questions. After the legislation concerning TWAs came
into force in 2003, the Polish sector of temporary employment started to expand
dynamically. The growing demand for temporary employees, created employer-users and
newly established agencies, led to a rise in the number of temporary workers from 0.23% of
total employment in 2003 to 3.27% in 2012. It must be added that according to OECD
2011 data, temporary employment in Poland accounted for almost 27% of dependent
employment, whereas in Germany, this proportion stood at 17.2% (Database
Employment OECD). Analysis of the binding regulations on employing temporatry
workers reveals that the rising demand for this form of employment results from more
liberal legislation, allowing employers to dismiss workers faster than is presctibed by the
labour code or the mass redundancy act. Lower pay cost, reduced by the amount equal
to social security seems to be another factor that explains this popularity.
Observation of the business practice in Poland confirms that this form of employment
has been used to decrease or maintain, despite the growing costs of business activity, the
level of funds for remuneration, and to transfer some of the obligations associated with
the employment process onto temporary work agencies.

Stll another reason for choosing temporary employment is the shift in operational
activity costs which consists in reducing the costs of pay (fixed costs) in favour of variable
costs in the form of outsourced services. Reports of the National Labour Inspectorate
confirm that temporary job contracts are overused as employers conclude them in
disregard of the nature of contracted services and the period and form of employment.
More than a half of the temporary workers were employed on civil law agreements, which
do not guarantee any workers’ privileges or job security. Short-term (4-6 months) contracts
prevailed, which temporary workers concluded with their employers, i.e. temporary
work agencies.

The presented statistical data for the period 2003-2012 demonstrate that the number
of TWAs grew dynamically from 56 in 2003 to 2166 in 2008. In 2009, a suddenly
decrease in the number of agencies took place, and in 2010, their number began to
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grow once again, reaching neatly 70% of the state from 2007. There were several reasons
for the drop in the number of agencies in 2008: weaker demand among employer-users
caused by their apprehension of the global crisis, the diminishing profitability of agency
activity (expressed as the number of workers per agency), deletion from the commercial
register of 20% of the agencies which had failed to comply with the regulations, the
processes of consolidation and specialisation of work agencies, and a rise in
unemployment resulting from the restrictions in the numbers of full-time workers
employed for economic, technical and organisational reasons.

In 2003, almost 3,176,000 unemployed persons were registered in Poland. In 2003-
2008, this figure went down to 1,474,000 — a drop by 53.6%. Such a sharp decrease in the
number of the unemployed was accompanied by a rise in the number of temporary
workers by 443,000. This means that ca. 26% of the registered unemployed joined the
ranks of temporary workers, who were increasingly sought after by employer-users
interested in lowering labour costs and improving or maintaining efficiency. When
the situation of employers had worsened as a result of the economic slowdown, the
number of the unemployed soared, which led to, as was mentioned eatlier, a short-term
decrease in the number of temporary workers and an even steeper decrease in the number
of TWAs. Since 2010, a reverse trend has been noted: the number of the unemployed has
continued to grow steadily, though less dynamically, whereas the number of temporary
workers is rising fairly rapidly, which seems to confirm the predominant tendency of
managers to hire temporary workers rather regular employees taken on by TWAs, whose
number has been gradually growing since 2011.

The analysis of the dependence between the number of temporary work agencies and
the number of the unemployed registered in Polish labour offices, conducted by means
of the Pearson product-moment correlation coefficient for 10 consecutive years of
observation of two variables, yields a strong negative correlation (r = -0.8804), i.e. the
number of the unemployed decreases along with the rising numbers of TWAs. The model
of regression of the number of unemployed (Y) against the number of TWAs (X) proves
that one work agency helped reduce the number of the unemployed by an average of
795 persons. Further study of the structure of the unemployed divided according to
duration of unemployment demonstrated that TWAs were interested in jobless persons
who had been out of work for 7-24 months, while the smallest proportion consisted of
persons who had been unemployed less to one month or over 24 months. It should be
concluded, therefore, that temporary work agencies are not very popular with people who
have just lost a job or who are new to the labour market and are searching for other than
temporary work. Also the long-term unemployed are not very interested in temporary
work, since they have little motivation to undertake relatively pootly-paid employment,
which will not last long, or for which they are insufficiently qualified. Further, more
in-depth research is required to explain why job agencies show relatively weak interest in
these groups of workers, and vice versa.

It should also be noted that TWAs are one of the employers that hire most frequently
unemployed. For the part of temporary workers this form of employment that allows to
find a permanent job and move from unemployment to employment. Can not be
excluded that there are other reasons for the decrease in unemployment, for example:
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an increase in wages, an increase in unemployment benefits, an increase in the demand
for labor and a higher propensity to employ on a fixed term employment contract, their
previous experience of employers users and the like. Therefore, the obtained results
indicate that relationship between number of TWAs and number of unemployed. Some
of these factors are more difficult to verify and may be subject to further studies that
investigate the changes in the number of unemployed.
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THE CHANGES IN THE POSITION OF POLAND ON ITS
INVESTMENT DEVELOPMENT PATH: THE RESULTS OF
THE EMPIRICAL ANALYSIS

Summary

The aim of this paper was to indicate on which stage of an economic development path is probably Poland.
The subject of this paper was one of the economic development paths, named usually the investment
development path, which model has been shaped mainly by J. H. Dunning and R. Narula. This model is also
similar to the model of the economic development path proposed by M. Porter. Therefore, were discussed
the changes in the main elements of this model, which took place in the Polish economy in 1995-2012. Those
elements were the trade structure diveded by the degree of technological sophistication, direct investment and
indicators of economic performance. In order to verify if in the case of Poland have been occurred economic
dependences assumed by the representatives of this model also was catried out correlation and regression
analysis. The results of the study suggest that Poland shifted to the third stage of analyzed economic
development path where more emphasis is placed on innovations as the country moves toward producing
more technology intensive products.

Key words: economic development path, Poland

1. Introduction — the theoretical contributions

As presents the United Nations Development Group structural transformation for
most developing countries means a transition from production and export of mineral
and agricultural commodities toward more diversified and productive activities with higher
value added. In emerging economies, to which Poland is still classified for instance,
emphasis might be placed on increasing domestic demand, strengthening social protection,
addressing inequalities and promoting innovations. Most low income countries may need
to continue relying on export-led growth, as they simply do not have sufficient domestic
demand, which also unfortunately occurs in Poland, inter alia, due to later underlined
poverty among working. As countries attain higher development levels, the United
Nations Development Group stresses the need of another kind of structural
transformation — shifting toward more energy-efficient and less carbon-emitting sectors
[United Nations Development Group, 2013].
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The subject of this paper is one of the economic development paths, named the
Investment Development Path, which model has been shaped systematically by different
authors, e.g. T. Ozawa, J. H. Dunning, R. Narula and M. Porter. Porter in his model
of an economic development path, which based on the theory of competitive advantage,
distinguished four basic stages: manufacturing-led, investment-led, innovation-led
and prosperity. Ozawa, Dunning and Narula in their works introduced to the M. Portet’s
framework the additional factor — inward and outward direct investment [Porter, 1985;
Porter, 1990a; Porter, 1990b, pp. 73-93; Porter, 2000, pp. 15-35].

In this theoretical approach the inward and outward investment position of a country
is tied with its economic development. At the beginning a country is a net inward receiver
of foreign direct investment (FDI) and with an increasing economic development
a country becomes a net outward investor. As a country develops, structural changes occur
in the conditions faced by domestic and foreignh companies, affecting direct investment
inflows and outflows, which, in turn, change the country’s economic structure. Therefore,
in this approach are analyzed the dynamic relationships among levels of economic
development, competitiveness and structural changes and the influence on these of
inward and outward investment and foreign trade, with both export and direct investment
of created asset-intensive products increasing their significance relative to national
incomes of countries. Dunning and Narula point out, like in the endogenous growth
theory, that FDI activity per se plays no role in development. The most significant
contribution of multinational enterprises (MNES) to the growth of productive capacity
is indirect: where inward MNESs activity results in positive externalities, and when domestic
firms have the capacity to internalize these externalities usefully, and if the non-firm
sector supports domestic capacity building, there will be industtial development [Narula,
Dunning, 2010, pp. 263-287].

According to J. Dunning, countries follow a path that consists of five stages, which
are briefly described below. At stage 1 a less developed economy neither attracts, nor
generates FDI. A country has the majority of its advantages in natural resources and its
export sector consists mostly of labour-intensive manufacturing, such as textiles and
agricultural and primary goods. Internal institutions and infrastructure are generally simple
and underdeveloped.

At stage 2 industrializing developing economies attract FDI through their improved
location advantages and perhaps generate minimum domestic direct investment (DDI),
leading to a negative net investment position. A country still draws the majority of its
advantages from natural resources, but starts to shift toward capital-intensive sectors
and slightly more sophisticated and knowledge-intensive goods such as electrical products,
clothing, or processed foods. Greater attention is paid to the infrastructure as well as
the educational system.

At stage 3 there occurs a shift toward an industrialized economy. Governments
modify policies in attempts to make their markets more competitive and open to the
rest of the world. Governments also spend more on tertiary education institutions and
still on infrastructure. More emphasis is placed on innovations as opposed to
investment-driven growth as the country moves toward producing more sophisticated
products that require relatively skilled labour. With the improvement of the country’s
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technological capabilities and the expansion of enterprises to foreign markets, the
country attracts significant FDI and generates DDI based also on its innovation
activity. However, the net investment position remains negative.

At stage 4, local advantages of companies are more and more dependent on their
endogenous assets as they begin to become more competitive with firms from other
developed nations. A country should spend heavily on R&D as they seek to develop
new products and innovative production methods. The role of government becomes
more of one helping companies to cope with market imperfections as opposed to
enhancing their markets. The net investment position becomes positive.

The last 5. stage, known in the literature as the knowledge-based economy, is
characterized by comparative advantage in technology-intensive products. Additionally,
research shows that certain emerging economies have leapfrogged along the development
path, omitting the subsequent stages, as in the linear stages theory of economic
development advanced by A. Gerschenkron [Ozawa, 1992, pp. 27-54; Narula, Dunning,
2000, pp. 141-167; Dunning, Kim, Lin, 2001, pp. 145-154; Majewska, Grala, 2002,
pp. 69-85; Majewska, Grala, 2004, pp. 243-258; Fonseca, 2008, pp. 1-24; Ferencikova,
Ferencikova, 2012, pp. 85-111; Stoian, 2013, pp. 615-637].

The main aim of this paper is to indicate on which stage of analyzed economic
development path is probably Poland. Therefore, the changes will be presented in
main elements of this model, which took place in the Polish economy. Those elements
are the trade structure divided by the degree of technological sophistication, direct
investment and indicators of economic performance. In order to verify if in the case
of Poland have been occurred economic dependences assumed by the representatives of
this model also will be carried out correlation and regression analysis.

The period between 1995 and 2012 was under our consideration. The data came
mainly from the statistics of the United Nations Conference on Trade and Development
(UNCTAD), as the organization gives access to the broad statistic of international trade
structure, foreign and domestic direct investment as well as national accounts. Only data
on R&D expenditures were taken from the statistics of the United Nations Educational,
Scientific and Cultural Organization (UNESCO). All included in correlation and regression
analysis variables were transformed into natural logarithms, except for percentages of
particular groups of export, because in this case the use of logarithms is redundant.
The correlation and regression analysis also was accounted for the time delays.

2. The analyzed economic development path: evidence from Poland

In view of the nature of the development path of a country presented in our paper as
a segmentation criterion of trade structure was chosen the degree of technological
sophistication. However, due to the marginal share of exports and imports of coin,
which reached in almost all years the value 0, this group will be omitted in our analysis.
Therefore, using the UNCTAD data in the study taken into account the following
groups of products:
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1. Exports and imports of primary commodities, precious stones and non-

monetary gold (EXPPC, IMPPC).

2. Exports and imports of manufactured goods by degree of manufacturing:

- Labour-intensive and resource-intensive manufactures (EXPLRM,
IMPLRM).

- Lows-skill and technology-intensive manufactures (EXPLSM, IMPLSM).

- Medium-skill and technology-intensive manufactures (EXPMSM,
IMPMSM).

- High-skill and technology-intensive manufactures (EXPHSM, IMPHSM).

In the literature it is widely assumed that with increasing technological sophistication
of economy production, thus its exports, should grow productivity and hence welfare.
For this reason one of the main conditions for passing a country on the analyzed path of
economic development is to increase the share of industries with higher added value, and
thus technological sophistication. Table 1 illustrates the structural changes in terms of
technological sophistication in the Polish industry in 1995-2012 using the proxy of
import and export structures. In 2012 which moved from third place in 1995. It exhibited
an upward trend in 1996-2012 and after dropped by 4.4%. This was the biggest increase
in the share of Polish exports — that is 15.5%. Compared with 1995 labour-intensive and
resource-intensive exports moved from second to fourth place in terms of percentage of
total exports and this was the biggest drop (12,85%) in 1995-2012. After 1999 one can
see a downward trade. In 1995 exports of primary commodities, precious stones and
non-monetary gold had the biggest share of Polish exports. In 2012 it dropped one
position. Low-skill and technology-intensive exports gradually shrank with slight
fluctuations. At the beginning of the period the shatre of high-skill and technology-
intensive exports was the smallest and reached third place in 2012, with the increase
by 7.34% in 1995-2012.

Poland’s import structure was characterized by much lower fluctuation than exports
regarding changes in terms of percentage. During the period considered, the share of
medium-skill and high-skill technology-intensive imports maintained above 50%, and
the share of labour-intensive and resource-intensive imports fell to the highest extent by
5%. This may indicate that there are still relatively large development needs of Polish
industry and it takes place the implementation of technological progress by learning from
the rest of the wortld. In the present competitive wotld technological progress does not
depend only on own stock of the knowledge, as results of R&D activities, but also on
absorption abilities of foreign knowledge. New theories of economic growth and
international trade underline that the available stock of knowledge for the country is
greater from produced, so Poland has the chance to accelerate its economic development
in spite of too small investments in R&D activities. Consequently, this should lead to
positive structural changes in production factor endowments, which indeed is reflected
in the above-described changes in Polish export structure [Majewska-Bator, Jantond-
Drozdowska, 2007, pp. 115-127].
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TABLE 1.

Changes in trade structures of Poland in %, 1995-2012

Primary Labour and Low-skill and Medium-skill High-skill and
commodities, resource- technology- and technology-
precious stones, intensive intensive technology- intensive
Year non-monetary intensive
gold
EXP IMP EXP IMP EXP IMP EXP IMP EXP IMP

1995 28.74 25.31 27.20 15.95 16.12 7.42 16.80 26.38 11.13 24.94
1996 25.78 24.77 27.73 14.88 15.72 7.37 18.78 28.75 11.99 24.23
1997 27.12 22.34 27.19 14.41 12.40 7.39 19.97 30.94 13.31 24.93
1998 22.77 18.88 26.95 14.83 15.22 8.11 22.44 32.90 12.62 25.28
1999 21.30 18.65 27.56 14.48 14.32 7.91 24.81 32.02 11.99 26.93
2000 19.87 21.97 24.73 13.22 13.56 8.14 29.10 28.80 12.75 27.88
2001 19.22 21.27 24.07 13.73 15.25 9.39 29.05 28.49 12.43 27.13
2002 18.05 19.88 23.39 13.78 15.34 10.68 30.45 29.15 12.78 26.51
2003 17.61 19.35 22.74 13.23 14.69 11.59 32.08 30.52 12.88 25.32
2004 19.28 20.05 19.73 12.17 14.53 12.59 34.16 30.30 12.30 24.89
2005 20.18 22.78 18.25 11.31 13.24 11.64 35.39 28.87 12.93 25.40
2006 20.36 22.60 16.51 10.72 12.73 11.80 36.15 29.45 14.24 25.43
2007 19.04 22.43 16.01 10.38 13.24 12.51 36.72 29.87 14.98 24.80
2008 18.99 23.83 14.83 9.83 13.33 11.81 35.93 29.15 16.91 25.37
2009 19.12 22.53 15.22 10.92 10.89 10.28 35.27 28.02 19.49 28.24
2010 20.86 24.17 14.69 10.24 10.33 10.64 33.70 26.41 20.42 28.54
2011 22.04 26.85 14.57 10.06 11.75 11.06 33.57 26.26 18.07 25.77
2012 23.47 28.16 14.40 9.59 11.33 10.88 32.32 25.22 18.47 26.15

Source: own calculations, based on [UNCTADstat, International Trade in goods and services, Trade
Structure by partner, product or service category, http:/ /unctadstat.unctad.otg/ReportFolders/tepott
Folders.aspx., access data: 16.05.2014].

The changes in the nature of Poland’s economic development path also can show
merchandise trade specialization index calculated by the UNCTAD secretariat. Thus,
table 2 presents the values of merchandise trade specialization index (TSI) which is used
to measure the degree of specialization in the production/consumption of goods through
trade. It compares the net flow of goods (exports minus imports) to the total flow of
goods (exports plus imports). This is also known as normalized trade balance by product.
The formula of this index is as follows: TSI; = Xj; - Mj; / Xj + M7/, where 7 is product or
product groups, / economy, X;economy’s 7 exports of goods 7, M, economy’s j imports
of goods 7.

The range of values is between -1 and 1, the positive value indicates that an economy
has net exports (hence it specializes on the production of that specific product) and
negative values means that an economy imports more than it exports (net consumption).
This index removes bias of high exports values due to significant re-exports activities,
thus it is more suitable to identify real producers than traders [UNCIADstat,
http://unctadstat.unctad.org/ TableViewer/summary.aspx., date of access: 16.05.2014].
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TABLE 2.
Merchandise trade specialization indexes for Poland, 1995-2012

Year Primary Labour and Low-skill and Medium-skill High-skill and

commodities, resource- technology- and technology-

precious intensive intensive technology- intensive
stones, non- manufactures manufactures intensive Manufactures

monetary gold manufactures

manufactures
1995 -0.054 0.148 0.204 -0.331 -0.479
1996 -0.186 0.103 0.169 -0.398 -0.508
1997 -0.150 0.070 0.011 -0.435 -0.509
1998 -0.156 0.048 0.064 -0.416 -0.536
1999 -0.192 0.061 0.036 -0.370 -0.582
2000 -0.264 0.093 0.035 -0.212 -0.545
2001 -0.214 0.113 0.075 -0.156 -0.506
2002 -0.195 0.115 0.032 -0.126 -0.473
2003 -0.166 0.150 -0.002 -0.095 -0.429
2004 -0.108 0.151 -0.017 -0.029 -0.415
2005 -0.123 0.174 0.001 0.039 -0.380
2006 -0.107 0.159 -0.017 0.047 -0.332
2007 -0.152 0.145 -0.043 0.032 -0.312
2008 -0.198 0.117 -0.027 0.017 -0.283
2009 -0.115 0.132 -0.004 0.082 -0.215
2010 -0.114 0.139 -0.055 0.081 -0.205
2011 -0.139 0.143 -0.011 0.081 -0.215
2012 -0.108 0.184 0.003 0.106 -0.189

Soutce: [UNCTADistat, International Trade in goods and services, Trade indicators. http:/ /unctadstat.
unctad.org/ReportFolders/reportFolders.aspx., date of access: 16.05.2014].

The values of merchandise trade specialization indexes show that the large increase
in medium-skill and technology-intensive exports led to the emergence of specialization
in this type of products in 2005. Additionally, the negative values of trade specialization
indexes for high-skill and technology-intensive manufactures gradually decreased
compared with 1995. Despite the above described positive changes in the structure of
Polish foreign trade, the highest degree of specialization remains in labour-intensive and
resource-intensive manufactures. But this does not imply that in comparison to other
economies Poland is competitive in this regard, since its cost advantage is gradually
decreasing when compared to countries with more resources of cheap labour and less
developed. Maintaining by force the cost advantage by companies in Poland and not
to make the reallocation of resources towards innovative activity and limit investment in
human-capital formation, is therefore a bad strategy. Moreover, from the perspective of
a long period it will have a strong regressive impact on national income, which is already
observable.

This problem is stressed, for example, by specialists working for the Organisation for
Economic Co-operation and Development (OECD) in report titled OECD Economic
Surveys: Poland 2074. According to this report labour-cost pressures have been moderate,
with real wages having risen less than labour productivity by a cumulated 20% since 2002.



The Changes in The Position of Poland... 165

Since 2002, wage increases have not matched the pace of labour productivity gains in
any year except 2008, thereby improving cost competitiveness. Thus, the labour share of
national income has fallen steadily, leading to one of the lowest levels in the OECD.
This situation contributes to a further increase of working-poor in Poland, resulting
in maintaining income gap between Poland and the rest of the world [OECD, 2014].

In order to see how different groups of trade distinguished by their technological
content, impact on the productivity growth of Polish economy, passing Poland closer
or away from the next stage of economic development, the analysis with Pearson linear
correlation was performed (Table 3.). Therefore, the study covered the following
indicators of Poland’s economic performance: export per capita, which was calculated
by divided Poland’s export by its total population (EXPpe), GDP per capita (GDPpe),
nominal gross national income per capita (GNIpe), gross domestic expenditure on R&D
in purchasing power parity per capita (GERDpc), and value added per capita of total
economic activity (TVEp).

TABLE 3.
Correlation coefficients for relationship between groups of Polish exports in
% and indicators of Poland’s economic performance in USD in current prices
per capita, 1995-2012

EXPPC o EXPLRM:o EXPLSM EXPMSM EXPHSM
EXPpc -0.431 -0.993* -0.688* 0.867* 0.795*
EXPpci+2 -0.733* -0.969* -0.584* 0.955% 0.688*
EXPPC EXPLRMo EXPLSM EXPMSM EXPHSMo
GDPpco -0.378 -0.978* -0.703* 0.815% 0.837*
GDPpci+2 -0.655* -0.978* -0.637* 0.925* 0.715*
EXPPC EXPLRMo EXPLSM EXPMSM 4 EXPHSMi
GNIpcwo -0.381 -0.977* -0.700* 0.815* 0.837*
GNIpc2 -0.654* -0.977* -0.641* 0.925* 0.716*
EXPPC EXPLRM;o EXPLSM EXPMSM 4 EXPHSM
GERDpci -0.267 -0.807* -0.807* 0.664* 0.928*
GERDpci+2 -0.505 -0.934* -0.745% 0.781* 0.912*
EXPPC o EXPLRM:o EXPLSM EXPMSM EXPHSMo
TVEpcuw -0.382 -0.979* -0.705* 0.817* 0.840*
TVEpc2 -0.658* -0.978* -0.636* 0.926* 0.717*

Note: *statistically significant coefficient at the level 0.05.

Source: own calculations, based on [UNCTADstat, International Trade in goods and services, National
acconnts, Population and labonr force, http:/ /unctadstatunctad.otg/ReportFolders/report Foldets.aspx;
http:/ /www.uis.unesco.otg/ScienceTechnology/Pages/tesearch-and-development-statistics.aspx.,
date of access: 16.05.2014].

According to the eatlier presented assumptions of the considered country’s economic
development path, also in the case of Poland in the relevant period occurred positive
and statistically significant correlation of medium-skill and high skills technology-intensive
exports with each indicator of economic performance. In contrast, labour-intensive
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and resource-intensive exports had the strongest negative and statistically significant
correlation with each indicator of economic performance. There was also a statistically
significant and negative relationship between all indicators of economic performance
and low-skill and technology-intensive exports. All these relationships maintained
statistically significant over time.

Another prerequisite for the achievement by a developing country the next stage
of economic development is not so much the scale of inward direct investment but its
positive influence on structural changes leading to a reallocation of production factors
towards the sectors with higher added value that depends too on stressed above
knowledge absorptive ability. In the analyzed model of economic development the
authors also assume that the scale of domestic direct investment is positively correlated
with an increase in technological progress of a given country and in cumulated experience
of enterprises, which expand to foreign markets through exports [Drozdowska-Janton,
Majewska, 2013, pp. 281-292].

Consequently, it was decided to perform Pearson’s linear correlation to verify these
assumptions for Poland (table 4). There was also carried out a linear regression analysis
to check if it is a two-way dependence, and in which direction is stronger (Tables 5.
and 6.). The country's net outward investment position is usually defined as the difference
between outward direct investment stock (STDDI) and inward direct investment stock
(STFDI) and therefore we have chosen these vatiables in our study.

TABLE 4.
Correlation coefficients for relationship between foreign direct investment
stocks pc (STFDI,.) and domestic direct investment stocks pc (STDDI,.) in
USD and groups of Polish exports in %, current prices, 1993-2012

1995-2012 EXPPC EXPLRM ¢ EXPLSM ¢ EXPMSM ¢ EXPHSM «
STFDLy -0.612* -0.964* -0.739* 0.930* 0.796*
STDDI: 10 -0.348 -0.974* -0.807* 0.785* 0.893*
1995-2012 EXPPC EXPLRM ¢ EXPLSM ¢ EXPMSM ¢ EXPHSM «
STFDL t+2 -0.774* -0.949* -0.645* 0.971* 0.695*
STDDI 42 -0.605* -0.988* -0.696* 0.898* 0.773*
1993-2012 EXPPC .+2 EXPLRM .+, EXPLSM .:2 EXPMSM .+2 EXPHSM 2
STFDILy 0 -0.631* -0.939* -0.761%* 0.920* 0.807*
STEFDI 0 -0.354 -0.930* -0.841%* 0.739* 0.942*

Note: *statistically significant coefficient at the level 0.05.

Source: own calculations.

The result of the correlation analysis is a statistically significant relationship of STDDI
pe and STEDI pe with all distinguished export groups except primary commodities,
precious stones and non-monetary gold. The correlative relationship between STDDI pe
and STFDI pr¢ and labour-intensive and resource-intensive exports and low-skill and
technology-intensive exports is negative. Thus, one can make the assumption, for
example, as the volume of outward and inward direct investment grew, the share of these
export groups decreased. In the case of medium-skill and high skills technology-intensive
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exports the correlative relationship is positive. If the STDDI pe and STFDI pr increased,
so did the shares of these export groups became bigger in the relevant period and vice
versa. The strongest correlation occurred for labour-intensive and resource-intensive
manufactures.

TABLE 5.
Results of linear regression analysis for relationship between STFDI, in
USD and groups of Polish exports in %, current prices, 1995-2012

Dependent Regression coefficient I Constant. I R? | p-value
variables _ Independent variables
EXPPC o
STEDL,0 -0.212% [ 11.904*
STFDL, 0 0.374 0.007
EXPPC -1.766* [ 34.361*
EXPLRM y
STFDL 0 -0.198% [ 11.511*
STFDL, 0 0.930 0.000
EXPLRM ¢ -4.705* [ 55.609*
EXPLSM
STFDL, 0 -0.467* [ 13.715%
STFDLc0 0.547 0.000
EXPLSM y -1.171% [ 22.199*
EXPMSM g
STFDLy 1« 0.157* [ 2.708*
STFDL, o 0.866 0.000
EXPMSM ¢ 5.521* [ -10.948*
EXPHSM «
STFDL,0 0.299% [ 3.065*
STEDI, 0.634 0.000
EXPHSM 2.118* [ -1.210
EXPPC
STFDLy 12 -0.213% [ 12.113* [ 0.600 [ 0.000
STFDIy 0
EXPPC .+ -1.457% | 31.387* [ 0398 [ 0.005
EXPLRM
STFDLy +2 -0.169* [ 11.270* [ 0.901 [ 0.000
STFDLc0
EXPLRM 12 -3.667* | 46.203* [ 0.882 [ 0.000
EXPLSM o
STFDLyc 2 -0.351* | 12.463* [ 0416 [ 0.007
STFDLw
EXPLSM -+ -0.964% | 20.212¢ [ 0579 [ 0.000
EXPMSM ¢
STFDLy 12 0.130% | 3.806% [ 0.942 [ 0.000
STFDIy 0
EXPMSM «2 4.369% [ -0.363 [ 0.846 [ 0.000
EXPHSM
STFDLy +2 0.232* | 4379 [ 0.483 [ 0.003
STFDLc0
EXPHSM w12 1.717* | 2567 [ 0.651 [ 0.000

*statistically significant coefficient and constant at the level 0.05.

Source: own calculations.
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One can also to note that statistically significant relationship between the export
groups and stocks per capita of outward and inward direct investment is maintained
over time and is two-way directional. The bidirectional relationship between the observed
variables has been also confirmed by statistical significant regression coefficients calculated
for the models where the independent variable in year #, is the cause of the emergence
of the phenomenon being explained in year %2 Regression models of the dependence of
the export groups on STEDI pr and STDDI pe as well as regression models of the
dependence of the STFDI pr and STDDI pe on export groups show, inter alia, that
according to the theory the scale of domestic direct investment is related to technological
progress taking place in the Polish economy, and that FDI stimulate positive changes in
Poland’s export structure. Additionally, the impact of FDI on the changes in export
structure is stronger than the effect of changes in export structure on FDI. The same
situation occurs in the case of outward direct investment.

TABLE 6.
Results of linear regression analysis for relationship between STDDI,. in
USD and groups of Polish exports in %, current prices, 1995-2012

Dependent Regression coefficient | Constant | R? | p-value
variables Independent variables
EXPLRM
STDDIy 0 -0.311* [ 11.265%
STDDL, 1« 0.949 0.000
EXPLRM -3.055% [ 35.470*
EXPLSM
STDDL,« -0.793* [ 15.528*
STDDI,. 0 0.651 0.000
EXPLSM ¢ 0.821* [ 17.478*
EXPMSM
STDDL. 0 0.206* [ -1.357
STDDL, 1« 0.616 0.000
EXPMSM 2.993* [ 15.516*
EXPHSM
STDDI 0 0.522* [ -2.758*
STDDL, 0.797 0.000
EXPHSM q 1.527* [ 7.133*
EXPPC o
STDDL, w12 -0.300%* [ 11.372* [ 0.366 [ 0.013
EXPLRM
STDDL, w2 -0.317* [ 11.895* [ 0.976 [ 0.000
STDDI 0
EXPLRM (2 -3.011* [ 33.530* [ 0.866 [ 0.000
EXPLSM q
STDDL, w2 -0.684* [ 14.473* | 0.484 [ 0.003
STDDI. 0
EXPLSM (12 -0.884* [ 17.268* [ 0.707 [ 0.000
EXPMSM
STDDL, w12 0.217* [ -1.350 [ 0.807 [ 0.000
STDDILw
EXPMSM w2 2911* [ 17.586* [ 0.546 [ 0.000
EXPHSM
STDDL, w2 0.467* [ -1.490 [ 0.598 [ 0.000
STDDI 0
EXPHSM w2 1.662* [ 7.443* [ 0.886 [ 0.000

*statistically significant coefficient and constant at the level 0.05.

Soutce: own calculations.
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3. Conclusions

The results of previous study carried out for the petiod of 1991-2002 suggested that
Poland was at the beginning of the second - investment-led - stage of development
according to the country's development path of M. Porter that cotresponds to the second
stage of the model proposed by J. Dunning and his collaborators, which was described
above [Majewska, Grala, 2004, pp. 243-258]. The findings of research performed by
M. Gortynia, J. Nowak and R. Wolniak for the similar petiod 1990-2003 also indicated
that Poland was at the end of stage 2, which it entered in the mid-1990s. They argued
that this is mainly due to the pull of the large internal market, the still weak
competitiveness of domestic firms in international markets, and government reluctance
to adopt more active, firm-specific ownership advantage stimulating policies toward
outward FDI [Gorynia, Nowak, Wolniak, 2007, pp. 52-74].

The results of the present study suggest that Poland after further 10 yeats of economic
transformation shifted to the third stage of analyzed country’s development path.
For this stage of development is characteristic that as a country improves its endogenous
comparative advantages to adjust to the needs of foreign market, what is reflected in the
changes in its export structure, outward direct investment starts to grow faster like in
Poland. Additionally Poland’s locational advantages began to base in a broader extent
on created assets in more capital- and technology-intensive manufactures. In the case
of inward foreign investment is observed a slowdown what is connected with the
erosion of Poland’s comparative advantages in labour-intensive and materials-intensive
industries compared to the countries located at lower stages of development. The results
of the study also indicate that Poland has begun to attract FDI into more skill- and
technology-intensive manufactures and that FDI is related to the reallocation of
labour-intensive processes to more technology-intensive production.

Thus, Poland is slowly passing on the next stage of economic development. However,
whether Poland reaches this stage depends mainly on its own efforts to continue vatious
types of structural changes, which is called the endogenous process of specialization.
Moreover, the results of our study on the impact of export groups on the economic
performance of Poland confirm the conclusions of the OECD repott cited above, because
the authors of this report believe that in the case of Poland structural reforms are
prerequisites for climbing the technological ladder, developing knowledge-based capital
and becoming a more innovation-based economy. In their opinion with slow
implementation of reforms, there is always a risk that the full potential of the economy
will not realised, and in the case of Poland that risk is compounded by the general distrust
in key public institutions [OECD, 2014].

We also agree with the views of the United Nations Development Group that the
role of the State should not be confined to doing the basic minimum. Thus, the Polish
government should ensure an enabling environment for enterprises, provide public goods,
such as reliable infrastructure and social services, redistribute gains from inequitable
growth and be more proactive in providing incentives to accelerate a process of
developing successful and innovative economic activities — in other words promote
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technological upgrading, skills formation, innovativeness and job creation [United
Nations Development Group, 2013].

Bibliography

Dunning J.H., Kim C.-S., Lin J.-D. 2001 Incorporating Trade into the Investment Development
Path: A Case Study of Korea and Taiwan, “Oxtord Development Studies”, Vol. 29, No. 2,
DOI 10.1080/13600810120059789.

Ferencikova St.S., Ferencikova Jr. S. 2012 Outward Investment Flows and the Development
Path. The Case of Slovakia, “Eastern European Economics”, Vol. 50, No. 2, DOI
10.2753/EEE0012-8775500205.

Fonseca M. 2008 The Investment Development Path Hypothesis: a Panel Data, Approach to the
Portugnese Case, “Working Papers of Universidade do Porto”, No. 210.

Gorynia M., Nowak J., Wolniak R. 2007 Poland and Ifs Investment Development Path, ““Fastern
European Economics”, Vol. 45, No. 2, DOI 10.2753/EEE0012-8775450203.
Janton-Drozdowska E., Majewska M. 2013 Degpening of Specialization in International Trade
as a Determinant of the Country’s Economic Development, “Transformations in Business

& Economics”, Vol. 12, No. 2B.

Majewska M., Grala J. 2002 Influence of Foreign Direct Investment on Internationalization of the
Polish Economy, “The Polish Quarterly of International Affairs”, Vol. 11, No. 3.
Majewska M., Grala J. 2004 Identyfikacia etapn rozwoju gospodarczego Polski na tle krajow
nalezacych do UE, in:| Systemy gospodarcze i ich ewolugja. Kraje postsogialistyczne, S. Swadzba

(ed.), Katowice.

Majewska-Bator M., Janton-Drozdowska E. 2007 International Knowledge Spillovers and the
Importance of Human Capital in this Process: empirical research for Poland, |in:] Organizations
in Changing Environment. Current Problems, Concepts and Methods of Management,
W.M. Grudzewski, I. Heiduk, S. Trzcielinski (eds.), IEA Press.

Narula R., Dunning J. H. 2000 Industrial Development, Globalization and Multinational
Enterprises: New Realities for Developing Countries, “Oxford Development Studies”,
Vol. 28, No. 2, DOI 10.1080/713688313.

Narula R., Dunning J. H. 2010 Multinational Enterprises, Develgpment and Globalization: Somse
Clarifications and a Research Agenda, “Oxftord Development Studies”, Vol. 38, No. 3,
DOI 10.1080/13600818.2010.505684.

OECD 2014 OECD Economic Surveys: Poland 2014, OECD Better Policies for Better Lives,
OECD Publishing.

Ozawa T. 1992 Foreign Direct Investment and Economic Development, ““Transnational
Corporations”, No.1.

Porter M.E. 1985 Competitive Advantage: Creating and Sustaining Superior Performance,
Free Press, New York.

Porter M.E. 1990a Competitive Adpantage of Nations, Free Press, New York.

Porter M.E. 1990b The Competitive Adpantage of Nations, “Harvard Business Review”,
Vol. 68, No. 2.



The Changes in The Position of Poland... 171

Porter M.E. 2000 Location, Competition, and Economic Development 1ocal Clusters in
a Global Economy, “Economic Development Quartetly”, Vol. 14, No. 1, DOI 10.1177/
089124240001400105.

Stoian C. 2013 Extending Dunning’s Investment Development Path: The role of home country
institutional determinants in explaining ontward foreign direct investment, “International
Business Review”, Vol. 22, DOI 10.1016/j.ibusrev.2012.09.003.

United Nations Development Group 2013 Growth and Employment in the Post — 2015
Agenda. Message from a Global Consultation, UNCTAD.



OPTIMUM. STUDIA EKONOMICZNE NR 5 (71) 2014

Irena SOBOL, Dariusz KACPRZAK, |Witold KOSINSKI}!

OPTIMIZING OF A COMPANY’S COST UNDER FUZZY DATA
AND OPTIMAL ORDERS UNDER DYNAMIC CONDITIONS?

Summary

The purpose of this atticle is to suggest tools of inventory management which would determine
economically optimal order quantities. One of them is based on the so-called fixed order quantity model
which takes into account several elements of inventory cost, such as ordering cost, transportation and storing
cost, frozen capital cost, as well as extra discounts. The tool is based on fuzzy concepts represented by
Ordered Fuzzy Numbers. The second tool takes into account the dynamics and works on the basis of
replenishment system. This tool can be treated as a kind of controller. Examples of using this tools are
presented.

Key words: Ordered Fuzzy Numbers, defuzzification, Economic Order Quantity Model, optimal order
quantity

1. Introduction

The main objective of a good inventory management system is to keep the inventory
cost at the minimum level. There are several elements of inventory cost, such as ordering
cost, transportation cost, frozen capital cost, cost of loss (i.e. aging), cost of lost sales due
to inventory shortages, and others. Several inventory models have been built based on
the above. There are two most commonly used inventory models: fixed order quantity
system and replenishment system.

In the first system, the quantity to be ordered is fixed and re-orders are made once
the stock reaches a certain pre-determined level called safety stock. It means that the next
order is typically fixed and based on the average consumption during the lead time plus
some safety stock. Often in calculation the buffer stock is the one-day inventory
consumption.

Under the second system, the quantity to be ordered is not fixed, the next order is
decided based on the lead time of the material, maximum stock level, i.e. the ordered level
changes with time.
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e-mail: s8531@pjwstk.edu.pl; Dariusz Kacprzak, PhD, Faculty of Computer Science, Bialystok University
of Technology, e-mail: d.kacprzak@pb.edu.pl.
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In this paper we propose two tools of inventory management. The first one is
based on the fixed order quantity model which takes into account several elements of
inventory cost. The tool based on fuzzy concepts represented by Ordered Fuzzy
Numbers. The second tool takes into account the dynamics, and works on the basis
of replenishment system. This tool can be treated as a kind of controller.

When dealing with the first tool the fuzzy optimization problem for the total
cost function is formulated within a space, where all variables of the model are
fuzzy. After choosing of a particular defuzzification functional, an appropriate theorem
is formulated and gives a solution to the fuzzy optimization problem.

When developing the second tool, the authors faced a situation where matetial demand
is irregular during the production process. This results in no equal ordered levels as
well as in different elapse times between orders.

The organization of the paper is as follows. In Section 2, within the economic order
quantity model the problem of supply management is considered, in which the optimal
size of a delivery from outside is determined; this minimizes total costs, when crisp unit
costs of purchase, transportation and storage are given. Then in Section 3, a fuzzy
optimization problem is formulated together with its solution and a numerical example.
In Section 4, a problem of management of supply and determining an optimal size
of a delivery from outside is considered while the material demand depends on time.
Then a solution algorithm is described. The final results of this section is a kind of
a controller together with a numerical example. In Section 5, conclusions are formulated.
Appendix refers to the model of Ordered Fuzzy Numbers.

2. Economic order quantity model

Inventory management within an enterprise is an integral part of its operating
activities, as it influences its competitive advantage and its financial liquidity. The purpose
of inventory management is to have the stock at a high enough level and operate
smoothly, while incurring the lowest possible operating costs. The presented formulation
is within the general framework of the model of economic order quantity (EOQ).

We consider an abstract inventory item. To estimate the cost of inventory management
we formulate the main assumptions in the EOQ model:

1. the abstract inventory item is split into units;
we refer a defined time frame, say one year;
demand is constant in time;
sales is uniform in time and known;
the next delivery arrives when the stock is for one day only.

Let us start with deterministic formulation in which the following objects appears:

SIFSEREN

- D —annual inventory demand, measured in number of units;

- D/360- daily demand for supply (assuming that a year has 360 days);
- Q — order quantity, measured in number of units;

- Qg — daily consumption of inventory;

- D/Q — frequency of deliveries;
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- 360/(D/Q) =ty — time between successive deliveries;

- C€p—unit price of purchase;

- C¢—transportation cost of a single delivery;

- Cg—unit inventory cost per day;

- r(Q) — discount function on purchase;

- 5(Q) — discount function on stored inventory;,

- K(Q) — total cost;

- K}, — purchase cost;

- Ky — frozen capital cost;

- K; — transportation (delivery) cost;

- K — storage cost;

- R —banking interest rate, used to calculate the cost of frozen capital.

We can write the general expression of the total cost K (Q), as the sum of the purchase
cost K, the frozen capital cost K¢, the transportation (delivery) cost K¢ and the storage
cost K, i.e.

K(Q) = K, + Kf + K; + K. )

Suppose that we get the discount 7(Q) on purchase and the discount s(Q) on
stored inventory depending on the amount of @, both as step functions:

=0 if 0<Q<Qf
r@={ n if QJ<Q<Q} @
Ty if Q;<Q<D
and
so=0 if 0<Q<Q}
s@={ s if 0§<Q<Q )
Sy if Q3<Q<D
where Q7, Q5, Q7 and Q5 are fixed quantities (here 3 steps have been assumed, however,
more steps can also be considered). The purchase cost K, depends on the quantity
of the single delivery Q, the frequency of deliveries D/Q, the discount (Q) and the
unit price Cp, and is given by
K,,=c,,-(1—r(Q))-Q-g=cp-(1—r(Q))-D. @)
The cost of frozen capital depends on the number of deliveries D /Q, the money spent

on a single delivery, the banking interest rate R, and on the single delivery Q. The form
of the purchase cost K, gives the following cost K of frozen capital:

Kr=cp, (1-7(@) Q5 5=0¢ (1-7(@) Q"R 5)
Q

We can see that the expression K¢ represents a step function, which is piecewise linear.
The cost of the transportation (delivery) Ky depends on the annual frequency of deliveries
D/Q and the transportation cost of a single delivery ¢y, i.e.

D
Kt = Ct " 5 (6)
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According to the assumptions 3 to 5, the storage cost K depends on the annual

frequency of deliveries D /Q, the discount s(Q), the unit inventory cost €5 and the level
of inventory between successive deliveries. The level of inventory is given by

Lo(-2-t+0+00)de=(3+0) to ™

and the storage cost by

D D 360
K= e (1=5@) (F+0) to =g (1 =5@)- (3 + 0o): -
=180 ¢, (1-5(Q)) - (@ +2- Qo). ®

Hence the function describing the total cost K(Q) in (1) has summed up to

K(Q):cp-(1—r(Q))-(D+Q-R)+ct-g+ 180 ¢+ (1-5(Q)) " (Q +2-Qp). (9)

FIGURE 1.
Graphical representation of discount functions and subintervals Ly, k =
0,123,4.
r(@)s(@)
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Source: own work.

The optimization problem of inventory management requires us to find the minimum
of the cost function K (Q). The argument which gives the minimum is the optimal value
of the order quantity. Please note that in K(Q) the first and the last component both
depend on @Q in a piecewise way. Suppose that

0< Q] <Qf <Q}<Q5<D. (10)
The search for the optimal value should be performed in a piecewise way, i.e. considering
each subinterval (Fig. 1.).

Ly =(0,Q1), Ly =[Q1,Q1), L, =[Q1,Q3), Lz =[0Q3,03), Ly = [Q3,D]. (11)
Thus the global optimum is the quantity which gives the minimal cost over these five
values calculated from each subinterval. Since

"’;'E)Q) ¢ (1-7(Q) R—c, = +180- ¢, (1-5(Q)) (12)
and

3K(Q) ceD
20 0= Q= \/Cp‘(l—T(Q))'R+180'Cs'(1_5(Q)) )

in each of these subintervals L, k = 0,1,2,3,4 the local extreme is attained at
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* ce'D
Qk = Jcp-(l—ri)-R+180-cs-(1—sj)’ (14)

where the following identification has been assumed between these sets of indexes:
0=k o [ij] =[00],1 =k & [ij] =[10],2 =k o [ij] =[11],
3=k o [ij] =[21],4=k < [ij] =[22]. (15)

If Q) € Ly, then the optimal value can appear in one of these subintervals or at their
borders, i.e. it is attained at the argument given by

Qope = argmin {K(Q}), k = 0,1,2,3,4}, K(Q1), K(Q), K(Q5), K(05), K(D)}. (16)
In the model (9) all components such as prices, discounts, total demand, have been
assumed to be constant and known in advance. But in reality, many factors that influence
economic decisions are not exactly known, and there is a margin of uncertainty. There
are several options to handle this, like stochastic modelling, interval methods and, last
but not least, the fuzzy approach sketched in this paper.

3. Fuzzy optimization problem

The present formulation is within the framework of the model of the Economic Order
Quantity (EOQ) and similar to the one proposed in the set of Convex Fuzzy Numbers
(CEN) by [Vujesevi¢ et al., 1996] and repeated by [Kuchta, 2001]. In the OFN’s
framework problems in economics and administrative accounting were formulated
in [Chwastyk, Kosiniski, 2013; Kosiaski et al., 2013]. Our aim is to give a general
solution to the optimization problem with the cost function given by (9) when D, ¢, ¢,
and ¢ are fuzzy and represented by Ordered Fuzzy Numbers. It will be easy to see
that the arithmetic of OFN manifests its superiority over the arithmetic of Convex Fuzzy
Numbers, and the complex calculations performed by authors of [Kuchta, 2001;
Vujesevié et al., 1996] can be avoided. The only thing we need to do is choose the
defuzzification functional which suits the decision maker the most. For more details
on OFN we refer to in the Appendix.

Let ®@(+) be the defuzzification functional chosen by the decision maker. Then the
problem of minimizing the fuzzy cost K(Q) gives us the economic order quantity.
Writting it explicitly

find arg{min dD(K(Q)) :Q ER} (17)
The new question atises: how can we find the minimum of this functional? The answer
is rather obvious and comes from physics, and is formulated according to the stationary
action principle: the minimum of the functional appears at the argument Q where its
first variation (the Gateaux derivative) vanishes. Calculating the first variation of
(D(K(Q)) with respect to @ under given D, ¢p, ¢¢ and ¢, we get

8D(K(Q)) = 0xD(K)9,K(Q)3Q. (18)
The condition 8CI)(K (Q)) = 0 implies that
Ok P(K)0pK(Q)8Q = 0, (19)
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for any variation 8Q, where 0 ®(K) and aQK (Q) denote functional derivatives, and the
argument Q*, at which the product of these detivatives vanishes, gives us the solution to
our optimization problem.

To illustrate this, let us consider a class of linear functionals given by (36). Let us
denote the branches of the fuzzy number K(Q) by (fx, gk), and for the remaining
quantities we will adapt the previous notation by using the appropriate subscripts, i.e.

D= (fD' gD): Q= (vagQ)' Cp = (fp»gp)r Ct = (ftr gt)r cs = (fs, 9s)- (20)
We keep similar assumption on the discount functions r(Q) and s(Q) as two step
functions with the steps represented by relationships (2) and (3), where 7; and s; are here
crisp?, while the border values Q;, QF, i = 1,2, j = 1,2, are Ordered Fuzzy Numbers,
which satisfy the inequalities (10). Hence we can define 5 subinterval (11). The linear
functional superposed on the fuzzy cost K (Q) has the form of:

1 1
CD(K(Q)) = O(fx, 9x) = fo fr(s)dhy(s) + fo gx(s)dhy(s), 21)
where, due to (9) and the step functions 7(Q) and s(Q), the pair of functions fx, gk
represents 6 pairs, namely

fiiy () =

= /A=) (fo(s) + Rf()) + fi() 123 + 180/()(1 = 5) (fo () +2Q0) (22)
gKij(S) =

= gp()(1 = 1) (90(5) + RGo(5)) + 6u(5) 223 + 180g5(5)(1 = 57) (g () + 205) (23)

where i,j = 0,1,2. Like in Section 2 we can introduce new index k = 0,1,2,3,4 and

use the same identification as in (15) to decrease the number of pairs of functions

(f; Kij» 9k, ;)- Now, we take variation in (16) where the functional is given by (21), to

s0(K(Q) = fy [()1 = 1R = £,(5) 22 + 180,(5) (1 = 5) | 6o ()t (5) +

5

+ 13 |90 =R - :(5) 23+ 180,(5)(1 )| 8g0(©)dha(s) 4

with i, j = 0,1,2. We could consider two cases:

Case A: The functions hq and h, ate absolutely continuous, and

Case B: The functions hy and h, are singular, i.e. the derivatives h'l (s) and h'z (s)
equal zero almost everywhere.

It is interesting to notice that in the first cases particular forms of hy and h; in (21) do
not affect the optimal value of @, it does affect, however, the optimal value of the ctisp
cost (D(K (Q)) Hence we formulate remark concerning the first case.

Theotem 1. If the total inventory cost K(Q) atising from fuzzy unit costs of delivery
ct, of inventory ¢, of the annual demand D, of the discount functions 7(Q) and s(Q),
and of the banking interest rate R, are given by (9) and the decision maker chooses the

3 If there are also fuzzy numbers from R, then final results will be of the same type with 4 extra pairs of
functions appearing in a multiplicative way in the expressions for fy, (s) and Im, (s) from (26).
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defuzzification functional @ in (21), then in Case A the economic order quantity is given
by two phase optimization procedure:
- Phase 1. On each subinterval Ly, L, Ly, L3, L4 the optimal values are found

Qe = ©(Qi), with Qi = (fo1, 93 (25)

RO . _ (60500
Fugs) " 9% = gt S € 10A) 0
with fy, (8) = fp(s)(X1 —1)R + 180fs(s)(1 — Sj), and expression for
9w, (8) is analogous. The notation and the identification between the indexes

where

k and [ij] ate coming from (15).

- Phase 2. From these five values ®(Qy), k = 0,1,2,3,4 and the values of the
boundary numbers: Q1,05,0%,05,D, the optimal value is calculated according
to

Q°Pt = argmin {®(K(Q})), (K (Q))), ®(K (@), ®(K(QD)), ®(K(Q5)), ®(K(D))}. (27)
In [Chwastyk, Kosifiski, 2013] the authors have discussed a less complex case. On Fig. 4
the graph of the cost function (9) without any discount on storage inventory and the cost
of frozen capital for different values of Q is plotted. In the next subsection a numerical
example will be presented.

3.1. Numerical example

In [Kuchta, 2001] the author considered the problem of minimizing the value of
the fuzzy cost K(Q) of a company in which
Q

K(Q) =D-c+ ct-g +c5 2. 28)

It corresponds to our problem by neglecting the cost of frozen capital, discount of
P p y neg g pital,
purchase cost, discount stored inventory cost as well as the influence of safety stock

related to daily consumption of inventory. Then the storage cost equals Kg = ¢, % instead
of (8). It corresponds to the case formulated as the optimization problem from Section 2.

Kuchta in her paper [Kuchta, 2001] considered first the crisp (deterministic) case
with the following data: D = 1000, ¢ = 10, K; = 8 and K; = 7. In her calculation the
final economic order quantity Qf was 46 and the total cost K(Qy) cortesponding to
this order value was 10329. In our calculation we get Q = 47.8 and the cost value
K(Qp) = 10334.7. These values are different from those of Kuchta in (Kuchta,
2001).

Then she considered the fuzzy case with the same crisp values of D and ¢, but
with the fuzzy transportation cost K; represented by the triangular membership function
(7,8,9) and the fuzzy storage cost K, represented by the triangular membership
function (1.5,7,15). Determination of the economic order quantity in that fuzzy
case is not unique, and is based on some estimation to be done by the decision
maker if he/she is supplied with a set of fuzzy cost value determined with the help of
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(28) in which the fuzzy values K; and K appear, together with 2M + 1 crisp values of
Q from the vicinity of Qi, where M is a natural number determined by the decision
maker (in Kuchta's papet it was 50). Then the decision maker has to choose from those
2M + 1 fuzzy cost values the one most suitable for him/her.

The same example will be considered here for OFN. Adapting our general solution
formula (26) with vanishing discount functions we obtain

_ [2fe(s)fp(s) . — [29:()gp(s)
o) =" o 0 9o =T

In contrast to Kuchta’s approach, if we apply our method and the linear defuzzification
functional (24), then from the Theorem for the Case A (absolutely continuous hq
and h; in (21)), we get the explicit expression of the fuzzy EOQ

= . . fD(s) fQ*(S)
i) = fos) ¢+ fi8) 2o+ £(5) 75
and
Ik (8) = gp(s) - c+ g.(s) .% + g4(s) .gQ;(s)'

To this end let us choose the representation of two convex triangular fuzzy numbers
K, and K as Ordered Fuzzy Numbers. We know that to each CFN there are two
corresponding OFNSs, and they differ by orientation. Hence for K; we have (9 —
s,7+ ) and (7 + 5,9 — 5), with s € [0,1] (Fig.2). On the other hand for K we have
(15 — 85,1.5 + 5.55) and (1.5 + 5.5s, 15 — 85) (Fig.3). For Ky, if we take the first
OFN, which has the so-called negative orientation, it means that our estimation of
future transportation cost is rather optimistic, the cost is at most around 8; on the other
hand if we take the second OFN, namely (9 — 5,7 + s), then we ate rather pessimistic:
the transportation cost is at least around 8.

For further calculation we assume the optimistic viewpoint and take for f;(s) =9 —
s and g;(s) = 7 + s, while for f;(s) = 15 —8s and g,(s) = 1.5 + 5.55. Please
note that we could assume 3 different cases and, consequently, 3 different solutions
for fuzzy EOQ could arise.

Applying the formula appearing in Remark#, with fj,(s) = 1000, f,(s) = f;(s)/2
and gp(s) = 1000, gy (s) = gs(s)/2we obtain the fuzzy EOQ as the Ordered Fuzzy

Number
_ ,2000-(9—5) (oY = /2000-(7+s)
for(s) = 1585 > Je (s) = 1.54+5.55 se[0,1].

4 Notice that in our example D is crisp and is represented by the pair of constant functions (1000 ,1000°)
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FIGURE 2.
OFN of fuzzy transportation cost
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K, . K,
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Source: own work.
FIGURE 3.
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Source: own work.

From the last expression we could easily calculate the fuzzy minimal inventory
cost K(Q™). Please note that neither Q* nor K(Q™) can be represented in the form
of CEFN with triangular membership function. We could draw figures for them by
substituting values of s from [0,1] interval. By applying a particular defuzzification
functional we could calculate the crisp values corresponding to Q* and K(Q*). At
the end of this section we point out the characteristic values of Q*, namely

for(0) =34.6, fp-(1) = go+(1) = 47.8, go-(0) = 96.6.
Please note that by applying of the defuzzification functional ¢ = Py oy to Q@ we
obtain the crisp EOQ ¢pyon(Q") = fo+(1) = 47.8, which is equal to Q from the
deterministic case. Corresponding to those values, the characteristic values of the cost
are:

fi-(0) = 10000 + £,(0) - 10‘22) +f = 10519.6,
fe(1) = gi(1) = 10000 + £, (1) - fl"‘z‘l’) +fs(1) fQ ‘@ _ 10334.6,
95(0) = 10000 + g,(0) - 2% 4 4 (0) - 22 )] = 10144.9.

9go+(0) 2

If we look at the fuzzy cost values in [Kuchta, 2001], we can see in Table 7.1 on page
112 that domains of triangular membership functions of those values vary from 10138 to
10513. Motreovert, fuzzy values of cost ate related to the range of order quantities from
91 to 306. In our calculation this range is 34.6 to 96.6.
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4. Optimal orders under dynamic conditions

In the next subsection we file a solution to the deterministic optimization problem
with the help of a controller. In any company material demand from warehouse during
the production processes is often irregular. It is related to uneven production or technical
problems. Thus, the inventory optimization problem becomes more complicated in
relation to the order quantity and the frequency of orders, as well as transportation costs.
The algorithm described here solves that problem in a relatively easy way by some
simple algebraic operations. The final result is a controller.

In order to always provide a proper state of inventory quantity in a warehouse, one
has to provide appropriate supplies. Each supply requires us to determine an optimal
order quantity which should be calculated for a given time period t taking into
account the actual status of warehouse inventory while minimizing the costs of purchase,
transportation and maintaining items in the warehouse.

In our solution we keep the previous notations, adding some new variables. Moreover,
some new assumptions are also made.

1. Demands are not constant in time and depend on the length of time period
for which the order is made.
2. Sales is not uniform and hence actual status of the warehouse is different in

time.

3. 'The next delivery arrives after a known period of time that may change by
*4t.

4. The safety stock depends on the length of period of time for which the order
is made.

5. Cost of transportation depends on the order quantity.
6. 'There is a discount on purchase.
7. The partitioning of domains of variables does not have to be regular.
For presenting the solution we use the following additional variables (cf. Section 2):
- M — actual inventory status in the warchouse;
- g —possible order quantity used for calculations;
- AQ —a value by which Q (ot q) might be increased or decreased;
- t—time period for which particular order is made, its value may be changed
by some rules of our controller;
- At — time petiod by which t may be increased ot decteased, or by its muldplicity;
- D(t) —inventory demand for period t, (with safety stock included);
- 0 (t) — safety stock;
- r(g) — discount function on purchase;
- K.(q) — transportation cost function, in general nonlinear, e.g. a step function;
- P —asetof possible order quantities located on discontinuities of K (q) function,
related to the step characteristics of the discount function r(q) and the
transportation cost functions K¢ (q).
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4.1. Total cost evaluation

If g represents a possible order quantity, then the total cost is
K(q) = Kp(q@) + Ke(q) + Ks(@). (29)
Assuming that the discount function on purchase r(q) depending on the amount of
q is a step functions, and its form is similar to that r(q) from section 2, with the small
change of Q7, Q3 into q7, q5, respectively. The cost of transportation (delivery) forms
a step function, as well:
Ko=0 if 0<g<gqt
K@={ K if g1<qg<aq; (30)
K, if ¢¢<q<D

where g7, q5, g and g} are fixed amounts of the item’s quantity (here 3 steps have
been assumed, however, more or fewer steps can be also considered). The purchase

cost K}, (q) depends on the discount 7(q) and the unit price ¢}, as below:
Kp(@) =cp- (1=7(@)q (31)
Due to discontinuity of both functions (q) and K;(q) as well as the quantized nature
of q in deliveries® the order quantity  cannot be an arbitrary numbet: it needs to be
adjusted even if the economic order quantity @ has been calculated by solving an
approptiate optimization problem. Hence deliveties can be pattitioned by AQ and the
other relevant functions: 8(t) and D(t). Please note that arguments at which the
function r(q) is discontinuoued may be different from those of the function K;(q).

Hence we formulate two rules which form the basis rule of our controller.

1. TF tyq is the time petiod for which inventory demand is made THEN the new
time tpey is equal to t — At if the state M is lower than the safety stock 6(t),
ot is equal to t + At, providing that the state M is higher than the demand D (t),
otherwise tyew = Eor14-

2. IF P is the set of discontinuity arguments of both functions 7(q) and K;(q)
THEN the final order quantity Q is the smallest element of P that with the
current amount in the warehouse would suffice for the next period of time
with the minimal cost. IF such an element of P does not exist, THEN the final
order quantity should be equal to the smallest multiple of AQ, that with the
current amount in the warehouse would suffice for the next period of time.

The above rules need explicit relationships to be applied in practice. We assume further
that K;(q) is constant. Hence for the first rule

told — At if M < g(told)
thew (toras M) = tola if 0(toia) <M < D(toia). 32
toiq + At if D(tyq) <M

5 If the item to be ordered is coal, it is impossible to buy a fraction of tones; in practice coal is
bought in full tons or in full boxcars.



Optimizing of a Company’s Cost Under Fuzzy Data... 183

For the second rule we will use the notation |*] and [*] in order to keep the quantized
nature of q. Hence the optimal order quantity Q* is the function of M and D (tyey,)
and is equal to g@” if such " exists which is equal to
argmin{K(Q): [D(tnew) - lM” < qAqE PA K(q) < K([D(tnew) - lM”)} (33)
and otherwise
Q" = [D(tnew) — M. (34

In the next subsection a numerical example will be presented.

4.2. Numerical example

Let us consider an example of an item measured in number of units, with 8000 unit
as the base quantity, and with the following data: ¢, = 10,¢, = 7,M = 0,AQ = 5000,
D(t) =t-8000-110%, At =1 week, 8(t) =D(t)-10% /110%, K.(q) =
7000 and

0% if 0 <q <5000
_ ) 5% if 5000 <gq < 10000
"M@ =9Y10% if 10000 < q < 20000
15% if q = 20000

In general, the graph K(q) on Fig.4 does not have to be linear between border values
that are not multiples of AQ. However, those values ate not achievable as an order
quantity, hence there is no need to consider them. The circled areas are interesting because
of the optimization possibility. Those values of q belong to the set P. In the interval
(4000;4999] the cost K(q) is in (61000;74486,5], measured in PLN. But in the next
interval with the bigger order, the value K(5000) = 71987 PLN appears, which is
smaller than the upper limit of the previous interval. It means that ordering bigger
amount means that cost will be the same or lower. So it is better to buy more, in this
case 5000 units. Thus, the knowledge base can be changed in those particular places.

In Table 1, the results for q are presented. If ¢ is changed, we have to order our item
not for the old value of t but for the new one, according to (31). This is presented in
Table 2 together with the final results of the controller for Q.

FIGURE 4.
The graph of K(q) of the controller.

£(q)

5000 10000 15000 20000 25000

Source: own work.
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TABLE 1.
Partitioning of q based on different factors together with the rules for q

t

q 1
10000
10000

10000
10000

20000
20000
20000
20000
10000

30000
30000
25000
25000
20000
10000

40000
35000
35000
35000
30000

20000
10000

0-799
800-1599
1600-2399
2400-8799
8800-17599

17600-26399
26400-...

Source: own work.

TABLE 2.

The knowledge base for changing t together with the final results of the
controller

Lo

ld

tnew

1

2

3

0-799

tola

tOld - At

tOld - At

tOld - At

800-1599

oia

told - At

told - At

told - At

1600-2399

toia

toia

told - At

told - At

2400-8799

toia

toia

toia

torg — At

8800-17599

toq + At

tola

tola

tola

17600-26399

toq + AL

toq + A

tola

tola

26400-...

toq + At

toq + A

toq + At

towd

Q

0-799

10000

10000

20000

40000

800-1599

10000

10000

20000

30000

1600-2399

10000

10000

20000

25000

2400-8799

10000

10000

25000

25000

8800-17599

10000

10000

20000

30000

17600-26399

10000

10000

20000

26400-...

10000

10000

Source: own work.

Let us start with M = 0, t5;4 = 4. We need 30000 items and have to dectrease t by
aweek ie. tyey = 3. After 3 weeks we are left with 3600 units in the warehouse, so the
next order should consist of 25000 pieces and £ = 3. Now we ate left with 2200 units in
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the warehouse, and consequently, the next order should consist of 20000 pieces, and t =
2. After 2 weeks we are left with 4600 units and the next order should consist of 20000
andt = 2, and so on. If there are no bigger fluctuations in demand, the controller
should give each time the same or similar results throughout the whole year.

5. Conclusions

We have solved a problem originating from management of inventory, using the setup
of Ordered Fuzzy Numbers (OFN), and demonstrated its applicability in modelling of
the influence of imprecise quantities and preferences of a decision maker. Thanks to well-
defined arithmetic of OFN one can construct an efficient decision support tool
when data are imprecise. In Section 2 we introduced economic order quantity model
and in the next section its fuzzy solution. In Section 4 of the paper we have introduced
some dynamics in management of inventory and showed that in a simplest case a rule
based controller can play a role of an optimizing tool. The future work can be connected
to the extension of the economic order quantity model and reflect its reality.
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Appendix

Proposed recently by Kosifiski and his two co-workers Prokopowicz and Slezak
[Kosiniski et al., 2002, Kosiniski et al., 2003, Kosinski, 2006] an extended model of Convex
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Fuzzy Numbers (CFN) [Nguyen, 1978], called Ordered Fuzzy Numbers (OFN), does not
require any existence of membership functions. In this model we can see an extension
of CEN — model, when one takes a parametric representation of fuzzy numbers know
since 1986, [Goetschel, Voxman, 19806] of convex fuzzy numbers.

Definition 1. By an Ordered Fuzzy Number we understand a pair of functions (f, g)
defined on the unit interval [0,1], which are continuous functions (ot of bounded
variations) [Kosifiski et al., 2002; Kosifiski et al., 2003, Kosiiski, 2000].

On OFN, denoted by R (or Rpy), four algebraic operations have been proposed
between fuzzy numbers and crisp (real) numbers, in which component wise operations
are present. In particular

fc) =20 *f5(), 9c(y) = 9ga(y) * g (), (35)

non nmon

where " * " wotks for" +", " =", "+" and " + ", respectively, and where A + B is
defined, if the functions |f4| and |fg| ate bounded from below. Hence any fuzzy algebraic
equation A + X = C with A and C as OFN possesses a solution.

A relation of partial ordering in the space of all OFN, can be introduced by defining
the subset of ‘positive” Ordered Fuzzy Numbers: a number A = (f, g) is not less than
zero, and by writing

A=0 iff f>0,g=0. (306)
In this way the set R (or Rpgy) becomes a partially ordered ring. Note, that for each two
fuzzy numbers A = (f4,94), B = (f, gp) as above, we may define AANB =:F
and AV B =:G, both from R, by the relations: F = (f, gr), if fr = inf(fy, f5),
gr = inf(gy, gg). Similarly, we define G = A V B and we get the next structure on R,
namely a Jattice. Its sublattice will be a chain of real numbers. If A < B, then the set
[A,B] = {C € R: A < C < B} will be a sublattice of the lattice (R, <).

In dealing with applications of fuzzy numbers we need set of functionals that map
each fuzzy number into real, and in a way that is consistent with operations on reals.
Those operations are called defuzzifications. To be more strict we introduce.

Definition 2. A map @ from the space R (or Rpy) of all OFN’s to reals is called
a defuzzification functional if is satisfies:

- ®(c) =c,

- PA+c)=DA)+c
®(cA) = cP(A) foranyc € Rand A € R,

- ®A)=0ifA=0
where ¢*(s) = (¢',¢"), where ¢'(s) = ¢ for any s € [0,1], represents crisp number
(ateal) c ER

The linear functionals, as MOM (wziddle of maximum), FOM (first of maximun), LOM
(last of maxcimum) are given by specification of hy and h,

O(f1, 94) = f fa()dhi(s) + [} ga(s)dhs(s), (37)

where hq, h, ate nonnegative functions of bounded vatiation and

f, dhy(s) + [ dhy(s) = 1. (38)
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If we substitute b (s) and h,(s) by AH(s) and (1 — A)H(S), respectively, where
0 <A< 1, and H(s) is the step Heaviside function (with the step ats = 1), we may
obtain all the classical linear defuzzification functionals known for the fuzzy numbers of
Zadeh, namely: MOM (widdle of maxcima), FOM (first of maxcinmm), LOM (last of maxcinumi)
and RCOM (random choice of maxinum), depending on the choice of 4; for example if for

h,(s) and h,(s) we substitute % H(s), then we get MOM.
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THE RELATIONS BETWEEN MOMENTUM, VALUE, SIZE,
AND LIQUIDITY FACTORS AND STOCK RETURNS ON THE
POLISH MARKET

Summary

The paper examines the relations between selected company characteristics and common stock returns. In
the paper, we concentrate on four well-recognized fundamental factors determining stock returns: momentum,
value, size and liquidity. First, we review the existing literature in the field. Second, we investigate the
relationship between fundamental factors and stock returns on the Polish market. Our computations are based
on all companies on the Warsaw Stock Exchange listed in the period 2000-12. Our research provides fresh
out-of-sample evidence for momentum, value, size and liquidity premium from the Polish market.

Key words: value, size, momentum, cross-section of stock returns, Polish market, Warsaw Stock Exchange.

1. Introduction

The paper examines the relations between selected company fundamentals and
common stock returns. Taking into account long finance literature, firm characteristics
such as market capitalization, the ratio of book equity to market equity, the short-term
history of past returns and daily turnover are important determinants of stock returns.

In the paper, we concentrate on four well-recognized fundamental factors determining
stock returns: momentum, value, size and liquidity. First, we review the existing literature
in the field. Second, we investigate the relationship between fundamental factors and stock
returns on the Polish market. Our computations ate based on all companies on the
Warsaw Stock Exchange listed in the period 2000-122.

2. Theoretical basis

The relations between an asset’s return and varied factors have been the most studied
capital market phenomena over the past century. The capital asset pricing model

1 Adam Zaremba, PhD — Department of Investment and Capital Markets, Poznan University of
Economics, e-mail: adam.zaremba@ue.poznan.pl; Przemystaw Konieczka, MA, Warsaw School of
Economics, e-mail: przemyslaw.konieczka@gmail.com.

2The research outcomes in this paper were presented at The 2-dn International Scientific conference
“Contemporaty Issues in Business, Management and Education 2014” [Zaremba, Konieczka, 2014].
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presented and developed by Sharpe [1964], Lintner [1965] and Black [1972] has shaped
for long time in what way scientists and financiers understand the relationship between an
average return and risk. However, the growing empirical evidence demonstrated the
inefficiency of market factor suggested in fully explaining security prices, as suggested
by CAPM. As a consequence, researchers attempted to identify company characteristics
which explain differences in common stock returns. Amongst these firm attributes the
most prominent ones are: capitalization (size of company), the ratio of book equity to
market equity (value of company), the short-term history of past returns [momentum|
and daily turnover (liquidity of company stocks). Fama and French [1993] introduced
to CAPM model value and size factors, based on individual stock characteristics.
Following Fama and French [1993], other factors have been proposed in the literature
and introduced to asset pricing models (most notably the momentum factor or liquidity
factor) to examined these occurrence in stock returns.

In this part, we provided a brief overview of the momentum, value, size and liquidity
factors and summarized the evidence for all of these.

2.1. Momentum factor

The momentum factor is based on the observation by Jagadeesh and Titman [1993]
that stocks with a high past performance (winners) outperforms stocks with a low past
petformance (losers) in the short-term horizon. The momentum strategy relay on buying
the winner portfolio and shorting the loser portfolio.

The initial study of this patterns in stock returns was the work of DeBondt and Thaler
[1985]. They found strong evidence that recent good performing stocks become poor
performers over 3-year and 5-year holdings. Jagadeesh and Titman [1993, 2001] performed
an analysis similar to DeBondt and Thaler [1985] but with focus on a short-term
investment horizon.

The evidence of momentum factor in returns of stocks in the international markets
was proved by Asness [1994], Fama and French [1998, 2011], Rouwenhorst [1998], Liew
and Vassalou [2000], Griffin, Ji, and Martin [2003], Grinblatt and Moskowitz [2004], Chui,
Wei, and Titman [2010], Vu [2012], Groot et al. [2012], and Asness, Moskowitz, and
Pedersen [2013].

2.2. Value factor

The value factor derived from the research on the so-called value effect. The value effect
is tendency of value stocks (stocks with low prices relative to their fundamentals) to
outperform growth stocks (stocks with high prices relative to their fundamentals).
Alternative value measures used in the literatures are:

- B/M - the book value of equity divided by the market value of equity;

- E/P — the earnings after taxes divided by the market value of company’s shares;

- past sales growth — the compounded growth rate in net sale for three years prior

to portfolio formation.
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Formal statistical evidence of the value effect were presented by Stattman [1980] and
Rosenberg [1985]. They used the book to market ratio as a value indicator. Davis et al.
[1994] confirmed the value effect in US stock markets. Chan et al. [1991] and Capaul et al.
[1993] confirmed the value effect, but in outside the US markets.

The value effect was observed in stocks returns by Chan, Hamao and Lakonishok
[1991], Fama and French [1998, 2011], Rouwenhorst [1999], Lam [2002], Ghargohori
[2009], Chui, Titman, and Wei [2010], Asness, Moskowitz, and Pedersen [2013]. Lischewski
and Voronkova [2012], Kowerski [2006], Kowerski [2008], Zarnowski [2007], Czapkiewicz
and Skalna [2010] , and Borys and Zamcik [2011], confirmed the value effect on the
Polish equity market.

2.3. Size factor

The size factor is related to the size effect, which was firstly documented by Banz [1981].
Banz found that the smallest 20 per cent of firms earn an annual return that is 5 per cent
higher than the return on other firms. In the other words, he showed that stocks with lower
capitalization (small stocks) tend to have higher average returns. Banz carried out the
research into return premium on small stocks during the 1936 — 1975 period for the stocks
quoted on the NYSE.

In the literature are a variety of ways in which one can measure company size:

- market capitalization — the market price of the company’s share multiplied

by number of shares outstanding;

- total asset — the book value of total asset;

- enterprise value — the market value of equity plus book value of net debt;

net sales — the difference between gross sales and sales returns.

Remganum [1981] and Cook and Roseff [1982] confirmed the evidence of the size
effect by using a broader sample and decile portfolios. The size effect was later confirmed
by Blume and Stambaugh [1983] and Brown et al. [1983]. In particular, the size effect was
detected in US markets and several international markets by a variety of researchers
(Herrera and Lockwood [1994], Heston at al. [1999], Rouwenhorst [1999], Horowitz
et al. 2000a, Fama and French [2008], Michou et al. [2010]).

However, Fama and French [2011] did not find the size premium in any of four global
regions after examining returns over a 20-year horizon starting in 1990. Dimson et al.
[2011] observed that higher returns of smaller companies did not exist for long periods of
time.

Lischewski and Voronkova [2012] estimated the impact of size effect on returns in
Polish equity market. They found that size factor plays an significant role in explaining
returns from Polish stocks. The effect was also confirmed by Borys and Zemcik [2011].

2.4. Liquidity factor

The paper of Amihud and Mendelson [1986] broke ground to vatious studies showing
that liquidity may be the relevant factor that explains stock returns. The rationale behind
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is that illiquidity can be measured as costs of immediate execution and an investor willing
to transact at a favorable price faces a trade-off.

A large part of existing literature confirms the presence of a liquidity effect on the US
stock market (Amihud and Mendelson [1986], Brennan and Subrahmanyam [1996], Haugen
and Baker [1996], Chalmers and Kadlec [1998], Datar et al. [1998], Brennan et al.
[1998], Chordia et al. [2001] and Garleanu [2009]). The evidence for liquidity effect in
international market was confirmed by Amihud et al. [1997], Hu [1997], Chan and Fa
[2005]. The issue of liquidity factor in the Polish market was examined by Lischewski
and Voronkowa [2012] and Waszczuk [2013].

3. Data and research design

We investigated the issue of returns to momentum, value, liquidity and size factors in
the Polish market based on all stocks listed on the Warsaw Stock Exchange 30.11.2000
and 30.11.2012. The data came from Bloomberg. We used both listed and delisted stocks
in order to avoid the survivorship bias.

We divided the stocks into three separate equal-sized groups classes on their
fundamental characteristics:

- B/M — value factor (book to market ratio);

- S —size factor (market capitalization);

-M — momentum factor (past year rate of return);

- L —liquidity factor (average daily turnover).

We used only these stocks, which had all four computable characteristics in a given yeat.
The number of stocks in the sample grew along with the development of Polish capital
market from 36 at the beginning of the research period to 423 at the end.

Based on these characteristics, we constructed equal-weighted portfolios, which were
reconstructed once a year on the 30th of November. The date was chosen intentionally
in order to avoid look-ahead bias.

Next, we constructed long/short portfolios for each characteristic compounded of
a long position in the highest-class portfolio and a short position in the lowest-class
portfolios. For example, the B/M long/short portfolio was 100% long in the highest book-
-to-market ratio and 100% short in the lowest book-to-market ratio.

Finally, the performance of long/short portfolios were tested against two models:
market model and CAPM [Cambell, Lo, MacKinlay 1997; Cochrane 2005]. The first
one was the classical market model:

Rit = a; + BiRp; + &it,
Elgito] = 0, var|[gi] = o,
where R; and R, are the period- returns on security and the market portfolio, ¢;is the
zero mean disturbance term and g; f;and g+ are the parameters of the market model. We
employed average cross-sectional returns of all stocks in the sample as the proxy for market
portfolio. We took such approach in order to be consistent with the portfolios’ equal
weighting methodology.
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The other model we employed was Capital Asset Pricing Model. The long/short
portfolios excess returns were regressed on market portfolio excess returns, accordingly
to CAPM equation:

Ryt —Rpr = a; + Bi[Rm: — th] + Ept,

where Ry, R, and Rj ate annual long/short portfolio, market portfolio and risk-free
returns, and g;and g are regression parameters. We used 1-year WIBID rates to represent
the risk-free rate. The a; intercept measures the average annual abnormal return [so called
Jensen-alphal. In both models, our zero hypothesis is that the alpha intercept is not
statistically different from zero, and the alternative hypothesis states that it is actually
different from zero. We found the equation parameters using OLS and tested them in
both parametric and non-parametric (bootstrap) way.

4. Results and interpretation

The Table 1 shows descriptive characteristics of the portfolios constructed based on
fundamental characteristics.

TABLE 1.
Descriptive statistics of class portfolios, 2000-2012
Factor Avemgerz‘t‘::l"‘l rate of Standard deviation Beta*
Lowest | Middle | Highest | Lowest [ Middle | Highest | Lowest | Middle | Highest
\ 8.90% | 14.26% | 19.45% [ 47.13% | 47.46% | 58.82% 0.91 0.90 1.15

M 6.80% | 16.21% | 19.84% | 54.45% | 49.43% [ 51.52% 1.05 0.97 1.00
S 18.15% | 16.21% [ 19.84% | 63.40% [ 49.43% | 51.52% 1.21 0.97 1.00
L 21.43% | 11.99% | 9.22% | 57.90% | 52.84% [ 43.44% 1.11 1.02 0.82

* Calculated against average return of all stocks

Soutce: own elaboration.

The value, momentum and liquidity portfolios behaved similatly to patterns observed
on the developed markets. High book-to-market ratio, high momentum and low liquidity
stocks noted higher returns than other stock classes. The exception was the size factor.
In this case smaller stocks did not perform better than larger ones.

The next table (Table 2.) presents the analysis of long/short factor portfolios.
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TABLE 2.
The long/shott factor portfolios, 2000-2012
Long/short portfolios | \ [ M ] S | L
Desreiptive statistics
Average annual rate of return 16.4% 9.7% 2.8% 15.6%
Standard deviation 24.3% [ 28.2% 32.5% 39.3%
Correlation with market returns™ 0.90 0.27 0.76 0.87
Marfket model
B 0.52 0.10 0.48 0.91
g-Stat por 4.36" 0.63 258 297
o 0.13 0.12 0.01 0.13
g-5tat sar 2.07* 1.44 0.16 0.86
Z-51at non par 1.66" 1.65" 0.02 0.53
CAPM

B 0.53 0.11 0.49 0.90
g-5tat sa 447 0.69 2.66™ 3.00
o 0.10 0.07 -0.02 0.13
3-5tat par 1.63 0.85 0.18 0.85
g-Stat qon par 1.38 0.88 045 0.52

* Significantly different from 0 at 10% level.
** Significantly different from 0 at 5% level.
** Significantly different from 0 at 1% level.
“ We employed stock universe equal-weighted return as the market proxy.

Soutce: own elaboration.

All the long/short portfolios showed single- or double digit average annual returns:
the highest in case of value factor and the lowest in case of size factor. However, in most
cases (with the exception of B/M market model), the excess returns wete not statistically
significant. We suppose, that it may be due to high factor volatility and relatively short time
series available.

Summing up, our computations showed that historically in Poland it was possible
to build factor-based portfolios which outperformed the broad market portfolio.
Nonetheless, the Polish market seems too young to derive some significant statistical
interferences.

5. Conclusions

In the paper, we investigated whether the relations between four well-recognized
factors: value, growth, momentum and liquidity — is present on the Polish market. We
petformed a long/short portfolio analysis based on all stocks listed on the Warsaw
Stock Exchange between 2000 and 2012. We observed, that portfolios formed based
on all the four factors delivered positive stock returns. However, only in case of value
factor the abnormal returns were significantly positive.

The findings in this paper have a few implications for three distinct areas: investment
practice, portfolio performance measurement and cost of capital calculation. First, they
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may be important for international investors who pursue factor strategies with regional
focus. Second, the regional versions of factor models may be implemented to testing
portfolio performance. Third, is seems reasonable to use the additional factors in investment
and budgeting corporate decision, they appear to be valid determinants of cross-sectional
variation in stock returns.

The further research should concentrate on four main issues. First, it should be tested,
whether the factor based strategies withstand the application of transaction costs and
liquidity constraints. Second, the soutces of value, size, momentum and micro premiums
in the CEE market could be examined. Third, it could focus on finding the reasons of
anomalous reversed micro-cap momentum in the CEE market, which contradict the
observations in the developed markets. Finally, it would be interesting, to explore
further asset pricing anomalies, like for example the gross profitability effect by Novy-
Marx [2014].
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ON SOME RISK-REDUCING DERIVATIVES

Summary

In this paper, we propose some derivative designed for small stock investors. Using the Black-Scholes
model we derive an explicit formula for the price of the derivative, computing its discounted expected payoff.
The payoff is modelled on the payoff of the catastrophe bonds, random occurrence of a natural disaster is
replaced by a random stock price falling. Different variants of the proposed derivative are obtained by intro-
ducing a parameter to the payoff of the derivative. By Monte Catlo method, to reduce the risk of large losses
associated with the investment, indicated the variant of this instrument, appropriate to selected typical values
of volatility of considered stock .

Keywords: Black-Scholes model, risk-reducing derivatives, Monte Carlo method, risk transfer

1. Introduction

Derivative is a financial instrument whose value is derived from an undetlying asset.
In this paper we use the Black-Scholes model with one risk-free asset and one risky asset.
The risky instrument - a stock - is regarded as the underlying. We consider the simplest
case of the model which is based on the following assumptions: security trading is con-
tinuous, there are no riskless arbitrage opportunities, there are no transaction costs
and no dividends during the life of a derivative, the risk-free rate of interest and the
volatility of an underlying asset are constant. Volatility, essential in the Black-Scholes
model, can be computed as the standard deviation of the returns of an underlying asset
for a period of one year (the annualized volatility). Assuming that there are 250 trading
days in any given year, we obtain the annualized volatility, multiplying the standard

deviation of the daily teturns of a stock by V250 [Tarczyriski, Zwolankowski, 1999,

p- 280]. An estimate of future volatility of an undetlying asset can be obtained by assuming
that the recent realized level of volatility will continue in the future [Weron, Weron,
1998, p. 183]. Estimating volatility is a broad subject [Wiklund, 2012, p. 2] and goes beyond
the scope of this work. The annualized volatility of stock, from now on called briefly
volatility, is typically between 15% and 60% [Wiklund, 2012, p. 2]. The higher volatility,
the greater risk of investing in stock. In the case of high volatility, to protect a holder
of a stock against a large loss, we propose a financial instrument, paying an agreed amount

1 Anna Milian, PhD — Institute of Mathematics, Cracow University of Technology, e-mail: amilian@
pk.edu.pl.
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of money when the value of the stock falls below a specified level. The issuer of this
instrument could be an investor having large financial resources, willing to take more risk.
An investor investing in risky stocks would be a buyer of this instrument. When the stock
price falls below a specified level, determined in the prospectus of the derivative, the
holder of the financial instrument exercises his right to sell the instrument at the agreed
price. The issuer of this instrument is obliged to redeem the instrument for an amount
of money, fixed in a contract. In this paper we obtain an analytical closed form formula
to price the proposed detivative instrument. Using Monte Catlo simulations we consider
the derivative in a few variants. Different variants of the derivative are obtained by intro-
ducing different parameter values to the function of the payoff of the instrument. De-
pending on volatility of a stock price, we indicate a proper variant of a derivative
instrument for reducing risk of large losses associated with investing in a stock. The
idea of this financial instrument is based on the idea of catastrophe bonds [Romaniuk,
Ermolieva, 2004, p. 115].

2. Definition and pricing a risk-reducing derivative

Let r be the risk-free interest rate and o > 0 be a stock price volatility. We assume
the price S of the stock follows a geometric Brownian motion

S, = S, exp ((r —202)t+ aWt> te[0,T], )

where W = {W,,t € [0,T]} is a standard Brownian motion under the risk-neutral
probability P, the stock price at time 0 is Sg and T is the expiry date. Let us denote
by EF the expectation operator under the P — measure and by {F;} a filtration for
Brownian motion W. Let us consider a financial detivative instrument dependent on
parameter a > 0, with the following payoff function
_ (St if Sp < aS,,
f(Sr) = {0 if Sp > aS,. @
If someone invests an amount Sy in a risky stock at time 0, he obtains St at time T.
If the investor is additionally the holder of the proposed derivative and value St of
his investment falls below aSy at time T, he receives compensation equal to S, as the
payoff of the instrument. If St exceeds the level of aSy, he does not receive a compensa-
tion. Thus the instrument provides some protection against the collapse of the value
of the stock and can be considered as an obligation transferring the risk from a holder
of the derivative - an individual investor investing in stocks, to an issuer. The method
of pricing the instrument is independent on a. Later in this work, we will analyze in
more detail the instrument for selected values of a. Since f(S7) is positive, Fp —
measurable and square-integrable with respect to measure P, the arbitrage price of
the proposed instrument expresses as the expected value of its discounted payouts.
This expectation is taken with respect to the risk-neutral measure P [Jakubowski et al.,
2003, p. 180]. Then today’s price of the instrument is

c=EP(e7Tf(Sp)). 3)
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By (2) and (3) we have:

c= e_rTEP(STl(STSaSO)) =e T fﬂ St L(speasy)dP = e fn St Lo<sp<as,)dP-
With the change of variables, denoting by g the probability density function of St,
we have

aSy
c= e‘rTf xg(x)dx.
0

Let f denote probability density function of X = (T - %0'2) T+ oWr.

Since S; = Spe”, it follows that the probability density function g of S is ex-
pressed as

g(x) =§f(lnsx—0) forx >0and g(x) =0forx <0

and consequently we have

c=eT joasof (ln (S%)) dx.

.. x . . L
Substituting In (S_) = u in last integral and taking into account that
0

[x — (r —%O‘Z)T]Z

(x) = ex
f oV2nrT P 202T
we have
Soe—rT Ina [u— (T—%O‘Z)T]Z
= f expiu — > du.
oV2rT J_« 204T
But
L \Y o2 A
u_[u—(r—io)T] :20Tu—[u—(r—§cr)T] _
20T L 2012T
—u? + 2uT (r + EGZ) —T%(r - 202)2 _
1 ZGiT 1 1
_ u? — 2uT (r +§o—2) +T2(r+502)? + T (r —50%)? = T*(r + 50%)?
202T

—[u— (r + %02) T]? + 2ro?T?

See~"T [ina —[u - (r + %az) T1? + 2ro?T?
oV2nT J_w exp 20%T

du = SyH(Ina)
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where H is cumulative distribution function of normal distribution with mean
1 ..
(r + > 0'2) T and standard deviation oVT.

Finally, we obtain the price of considered derivative

lna—(r+%az)T>

c=SON< e (4)

where N is the cumulative probability distribution function for a standardized normal
distribution.

From (4) it follows that for every fixed o the price of the considered derivative is
an increasing function of the coefficient a and does not exceed Sy. Our purpose is
to propose a variant of the derivative (i.e. to propose value of @) with a payoff given
by (2) according to the volatility of the stock. To this end, let us examine more closely
how the price ¢ varies according to parameters a and 0. Since the instrument is de-
signed to protect against a decline in the stock price i.e. against the event S < aSy,
we consider parameter @ in the interval [0,1].

Example. Let Sg = 1,T = 1,7 = 5%. Figures 1 and 2 plot today’s price ¢ against
the coefficient a.

FIGURE 1.
The price ¢ as a function of a, for fixed 6=15%
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0,2

/

Source: own study.
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FIGURE 2.
The price ¢ as a function of a, for fixed 6=60%

#
| ¥

0,24

0,14

Source: own study.

A growth rate of the price depends on the volatility of the stock price. When the
volatility increases, the price of the proposed instrument is positive for smaller and
smaller values of parameter a. It can be explained by the fact that the greater volatility
implies greater probability of a large decline in the stock price and consequently
greater probability of payoff from the derivative.

In Figure 3 we present dependence of the price ¢ on the volatility o changing in the
range [10%, 100%)], with three fixed values of a.

One can see the derivative price not always increases with stock price volatility.
The graphs are significantly different, it can be assumed that the choice of the pa-
rameter a will have significantly different consequences for the investor. The above
cursory analysis of the derivative price does not yet provide decision-making rule
which variant of the considered derivative to choose (from an investor point of view).
The graphs motivate the need for further analysis of the problem. We proceed with
the study of the problem in the next section.
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FIGURE 3.
Plots of ¢ against 0, for different but fixed values of a
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Source: own study.

3. Return on investment

To examine the usefulness of proposed derivative instrument, let us compare two
investment portfolios:
1. The portfolio is composed of one stock with value Sy at time 0. The dis-
counted profit from the portfolio at time T equals
Sre™ T — S,
We will simulate related, discounted profit from the portfolio, expressed in
percentage
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-rT_
U =T——2:100% ®)

]
2. Aninvestor decides to buy one stock with value Sy at time 0 and additionally

one risk reducing derivative at price ¢. The portfolio consists of one stock

and the purchased derivative. The discounted gain from the portfolio is
(St + f(Sr)e™™ = (So + o).

The related, discounted percentage of profit from the portfolio equals

v = Erf e o(50r0) | 4000, ©)
So+c

We will compare the two portfolios, computing U and V. We use formula (4) to
calculate ¢ and Monte Carlo method to calculate random variables occurting in formulas

(5) and (6). Namely, we simulate a sample Sy, ..., S, of 1 = 10° values of random variable
St. Then we calculate, substituting S; in place of Sy:

fi=f(s),i=1,..,n by (2,

U =U(sp),i =1,..,nby (5,

V; =V(s;),,i =1,..,nby (6.

Let q(U) denote quantile of order 0.05 of the sample U, i = 1, ...,nand let (V)
be the same order quantile of the sample V;,i = 1, ...,n. Hence P(U < q(U)) =
P(V < q(V)) = 0.05 and each of the quantiles indicates the potential loss of the
respective portfolio, expressed in percentage over time horizon T for a given confi-
dence level 0.95. Let us denote by Q(U) and Q(V) quantile of order 0.95 of the
1,..,nandV;, i =1,...,n respectively. Then P(U > Q(U)) =
P (V > Q(V)) = 0.05. The gain of the portfolio I, expressed in percentage, over
time horizon T, does not exceed Q(U) with probability 0.95. The analogous gain of
the portfolio II, impassable with probability 0.95, is equal to Q (V).

The tesults of our calculations for T =1,r =5%, Sy =1, 6 =0.1*k, k =

1,..,10 and a € {%,%, 1} are presented below:

samples of U;, 1 =

TABLE 1.
Quantiles of order 0.05 and 0.95 of U and V, fora = 1/2
o q(U) Q) qv) QW)

0.1 -15.57 17.18 -15.57 17.18
0.2 -29.52 36.00 -29.5 35.99
0.3 -41.60 56.57 -40.30 55.90
0.4 -52.19 78.30 -46.12 74.83
0.5 -61.22 101.19 -49.46 93.21
0.6 -68.87 125.78 -52.41 112.61
0.7 -75.20 147.22 -55.46 129.11
0.8 -80.48 172.28 -64.24 149.35
0.9 -84.90 191.81 -72.58 165.03

1 -88.35 214.87 -78.95 184.46

Source: own study.
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As one can see, for a=1/2 and volatility 0.1, the quantiles q(U) and q (V) are equal,
for volatility 0.2 and 0.3 the difference between the quantiles q(U) and q(V) is not
significant. The biggest difference, about 20%, is observed for volatility 0.7.

TABLE 2.
Quantiles of order 0.05 and 0.95 of U and V, for a = 3/4
4 q(U) Q) q(V) V)

0.1 -15.64 17.34 -15.64 17.36
0.2 -29.42 36.52 -26.33 34.75
0.3 -41.75 56.38 -31.61 42.02
0.4 -52.20 78.34 -34.94 55.32
0.5 -60.93 100.96 -38.31 70.68
0.6 -68.83 126.43 -47.80 89.62
0.7 -75.33 146.70 -58.97 105.14
0.8 -80.46 169.74 -67.58 123.75
0.9 -84.73 196.49 -74.65 146.12

1 -88.21 211.41 -80.38 159.27

Source: own study.

When a = 3/4 and volatility equals 0.1 quantiles g (U) and q (V) are equal, for volatility
0.2 the difference is about 3% only. The biggest difference between q(U) and q(V),
over 20%, is observed for volatility 0.5 and 0.6.

TABLE 3.
Quantiles of order 0.05 and 0.95 of U and V, fora = 1
o qU) QW) qV) Q)

0.1 -15.46 17.23 -25.33 45.16
0.2 -29.69 35.87 -28.46 36.04
0.3 -41.71 56.33 -28.92 34.55
0.4 -52.13 78.11 -30.60 36.84
0.5 -61.21 100.33 -43.09 46.96
0.6 -68.93 123.77 -54.00 65.66
0.7 -75.25 147.70 -62.97 85.30
0.8 -80.68 171.17 -70.77 105.15
0.9 -84.92 189.79 -76.92 121.79

1 -88.30 212.98 -81.87 142.40

Source: own study.

In case when a =1, if volatility is 0.1, g (U) and q (V) differ by about 10%. For vola-
tility 0.2, the difference between the quantiles q(U) and q(V) is not significant. The
difference is significant, over 20%, for volatility 0.4. Knowing the value of the parameter
0 (calculated on the base of observations of market prices of stock) an investor can
choose the optimum value of the parameter a to minimize the risk of the investment in
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the stock. Namely, for each of the typical value of the volatility we indicate for an investor
the parameter and consequently the derivative which reduces the risk of a large loss by
more than 10% on confidence level 95%. Precisely, if 6 = 0.3 then choosing the deriv-
ative with parameter a = 1, an investor obtains reduction of the potential loss of his
portfolio from 41.71% to 28.92%, for confidence level 0.95. This means that probability
that loss of portfolio U exceeds 41.71% (gain is less than -41.71% ) equals 5% while for

portfolio V, probability of 5% refers to the loss greater than 28.92% only. If 0 = 0.4
and a = 1, potential loss, on 0.95 confidence level, decreases from 52.13% to 30.6%. If
o = 0.5 or 0 = 0.6, an investor gets the largest reduction of the potential loss, over
20%, at a confidence level of 0.95, for the detivative with parametera = 3/4.1f ¢ = 0.7,
taking into account reduction of potential loss of his portfolio, the most preferred put-
chase of the detivative cortesponds to the value of the parameter a = 1/2. If the stock
price volatility 0 does not exceed 0.2 the proposed detivative has no effect on the poten-
tial loss of a portfolio. As one can see, generally g(U) < q(V) which means that the
proposed derivative instrument reduces the risk associated with investing in stocks.

4. Conclusions

To summarize, we propose a risk reducing derivative designed for small stock inves-
tors. We obtain an analytical closed form formula to price the proposed derivative
instrument. To analyze the applicability of the proposed instrument, we compate the two
investment portfolios, one composed of a stock with the other composed of a stock
and the proposed risk reducing derivative. Using Monte Catlo simulation we compute
and compare discounted profit and corresponding quantiles of various order for both
portfolios. The obtained results demonstrate that generally, the portfolio including our
proposed derivative has associated greater quantile indicating potential loss and conse-
quently smaller risk.

The payment of the proposed detivative depends on a parameter. The detivative is
precisely determined by fixing the parameter value. Using Monte Carlo, for each of the
typical value of the volatility we indicate for investors the parameter and consequently
the derivative which reduces the risk of a large loss by more than 10% on confidence level
95%. To conclude, our proposed derivative instrument reduces the risk of large losses
associated with investing in stocks. Reducing the risk of ruin can be important for
small investors. Note that the lower risk of a large loss goes hand in hand with limited
chance for a big profit. On the other hand, the possibility of large profits, even fraught with
greater risk, may be attractive for large market players, holders of the proposed instrument.

In future work, a more general Black-Scholes model could be used to investigate the
proposed derivative.
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Dorota KOZIOL.-KACZOREK!

THE USE OF COMBINED MULTICRITERIA METHOD FOR
THE VALUATION OF REAL ESTATE

Summary

A considered problem is a valuation of real estate. It is important to specify their exact market value,
which is the result of several factors. Valuation of property is made on the basis of information and transac-
tions on the local market. Moreover, the valuation always is based on the data of the similar properties.
A comprehensive set of data is needed for these reasons. It is quite confusing because the number of trans-
actions on the local market often is not sufficient. The purpose of this paper is to present a method for mul-
ticriteria valuation of real estate. This procedure is based on the Analytic Hierarchy Process (AHP) and the
Goal Programming (GP). It was designed especially for valuation in situation in which information are lim-
ited. The proposed method was used for the valuation of the real estate located on Warsaw.

Key words: real estate, value of real estate, AHP, GP, multicriteria agricultural valuation

1. Introduction

The considered problem is valuation of real estate as a subject of ownership. The
study is limited only to the valuation of the market value of the property. In the paper
are used definitions of a valuation and the market value of the real estate which are
regulated by Real Estate Management Act [Aet 9f21.08.1997] and Council of Minis-
ters On the Valuation of Property and Preparing the Appraisal [Aet of 21.08.2004].
These definitions are based on recommendations of The International Valuation
Standards, European Valuation Standards and EU directives [Maczynska 2009; Tro-
janek, 2010, p. 66-75]. The valuation is defined as the process of estimating e.g. market
value of property. The market value is defined as the price of a property that is avail-
able for purchase. This price is most likely to be concluded by buyers and sellers of the
property [Maczyfiska 2009; Trojanek, 2010, p. 66-75]. The correct valuation of real
estate requires the fulfillment of certain conditions. Firstly, the correct valuation is based
on comprehensive set of information and transactions from local real estate market. It
means, that it is based on information of properties which were traded on the local
market in the last two years. Therefore, all characteristics of real estate have a local nature.
Secondly, the correct valuation is based on information of properties which are similar

1 Dorota Koziol-Kaczorek, Ph.D. — Faculty of Economic Sciences, Warsaw University of Life Sciences,
e-mail: dorota_koziol@sggw.pl.
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to the valued one. The similar property means, that it is comparable due to the type,
location, legal status, purpose, method of use and other characteristics that affect its value.
Also, in the valuation process is required the determining weights for the characteristics
of properties which are compared [Maczyniska 2009; Trojanek, 2010, p. 66-75].

Unfortunately, on the local market often is not sufficient number of transactions
that can be used for valuation. Moreover, values of characteristics of property mostly are
intangible. Solution of this problem can be a method of valuation of real estate which
does not need an extensive set of information to obtain reliable results.

The purpose of this paper is to present a combined multicriteria valuation method
(CMVM). This procedure is based on a combination of two multicritetia decision-making
methods ie. the Analytic Hierarchy Process (AHP) and Goal Programming (GP). The
mixed AHP and GP procedure for multicriteria real estate valuation has been designed
especially for valuation in situation in which information are limited [Mzxed valuation
methods. .., 2011, p. 221-238; Koziol-Kaczorek, 2012, p. 236-239; Koziot-Kaczorek,
2013, p. 87-93]. Originators of CMVM are J. Aznar, F. Guijarro and J.M. Moreno-
Jimenez. They created this procedure during a research project of the Spanish Ministry
of Education and Science. The application of the proposed methodology was illustrated
by the example of the valuation of a peach plantation in the La Riberta district in
Valencia in Spain.

The main aim of the CMVM is to extract the knowledge from specific characteristics
of real estate during the valuation process. This technique can be used with both intangi-
ble and scarce information. The Analytic Hierarchy Process allows for the incorporate
tangible and intangible aspects by means of using paired comparisons in the valuation
procedure. The Goal Programming (GP) allows for the incorporate both the scarce
information available (objective) and the individual appraiser’s attitude with regards
to the valuation process (subjective) [Mixed valuation methods. . ., 2011, p. 221-238; Koziot-
Kaczorek, 2012, p. 236-239; Koziol-Kaczorek, 2013, p. 87-93]. The proposed method
will be used for the valuation of the real estate located in Watsaw.

2. The Analytic Hierarchy Process (AHP)

The Analytic Hierarchy Process (AHP) was developed by T. L. Saaty. It is discrete
multicriteria method which combines a decisions theory and mathematics. AHP is
used to making optimal choices for the multicriteria decisions problems by reducing
them to a seties of pairwise comparisons. These pairwise compatisons are cartied out by
experts and allow to designate a numerical measure of a validity of analysed variants.
Other words, the optimal choice is made on the basis of weights of criteria and features
determined by using AHP. These criteria and characteristics can be in the form of
both metric or nonmetric (ordinal). AHP algorithm consists of few steps: definition of
a problem, construction of a hierarchical model, pairwise comparison of the validity
of analysed variants on each level of a hierarchy, construction of a vector of priorities
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for analysed decisions elements, verification of a consistency of compatisons at each level
of the hierarchy, analysis of results [Saaty 1980, Saaty 2001, Wysocki 2010]2.

Stage I. This stage contains general definition of the problem being solved. It con-
tains a determination of an overarching objective, a determination of main and partial
critetia and also a determination of analysed variants of these criteria [Saaty, 1980;
Saaty, 2001; Wysocki, 2010].

In the case of property valuation, the overarching objective is priotitization of those
characteristics of property that affect its market value. It consists in assigning
weights for each of characteristic. The main criterion are real estate, which have been
the subject of a transaction on an analysed local market, along with the prices for 1 m2
Partial criteria are characteristics of real estate and their values. The set of characteristics
depends primarily on the type of property (undeveloped or developed property, premises
realty etc.) and on the specificity of the local market. And so, the set of the charac-
tetistics of e.g. premises realty may consist position and location, the neighbourhood and
the environment, surface, place, location of the premises in the building, the condition of
the building, the standard finish of premises, etc. [Dydenko 2006]. Variants of partial
criteria are values of the selected characteristics. Those values are determinants of both
pattial and the main critetia.

Stage II. This stage contains construction of a multicriteria hierarchical tree. The
main criterion is always on the top of this structure. There are also below partial critetia.
The rule indicates that in the tree structure cannot be less than two partial criteria but
not more than seven. This rule is based on the psychological fact that human brain can
compare, with no mistake, no more than 7 & 2 objects [Saaty, 1980; Saaty, 2001; Wysocki,
2010].

In the case of property valuation, the form of the hierarchical model is depend on
the type of real estate (undeveloped or developed property, premises realty etc.), as well
as the peculiarities of the local market. The main criteria may include the following: the
property with the lowest price (A), the property with the price somewhat below average
(B), the property with the price slightly above average (C), the property with the highest
price (D). Partial criteria are discussed above.

Stage III. The third stage involves the evaluation of all components of the hier-
archical tree by comparing them in pairs on a "peer". Those comparisons are made on
the basis of expert knowledge. Compared pair of elements of some level of hierarchical
model is evaluated in terms of relative importance in relation to the criterion level locat-
ed above (their weights are determined). For this purpose, a matrix of comparisons

A= [a- ] is created, where
Ulnxn >

a;jare values of Saaty’s fundamental scale;

. 1
- 1fal-j > 0, then a;j = a_ij;

2 See also: [Zmienne decydujqee. . ., 2011; Koziot-Kaczorek, 2012; Koziot-Kaczorek, 2013).
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- ifi=j,thenal-j=1iaji=1.
The Saaty's fundamental scale contains degrees of preference for the compatison of
pairs of elements of decision-making. The scale of values and their descriptions are
shown in table 1.

TABLE 1.
Saaty’s fundamental scale

Numerical scale Verbal scale

1 Same importance

3 One item moderately more important than another
5 One item significantly more important than another
7 One item much more important than another
9

One item very much more important than another

2,4,6,8 Intermediate situations

Source: own study based on literature [Saaty 1980, Saaty 2001]

In the case of real estate, this stage involve construction of five matrices of com-
parisons:

—  the matrix of comparisons of real estate due to prices,

—  the matrix of comparisons of characteristics of property with the lowest price,

—  the matrix of comparisons of characteristics of property with the price some-
what below average,

—  the matrix of comparisons of characteristics of property with the price slight-
ly above average,

—  the matrix of comparisons of characteristics of property with the highest
price [Zmienne decydujace. . ., 2011; Koziol-Kaczorek, 2012].

Stage IV. The fourth stage is the construction of the vector
W = Cw,
which is a vector of the priorities of the analysed objects. This vector is also called a vector
of acceptable solutions. It expressed the weight of analysed critetia and alternatives due
to the overarching objective. Columns in the matrix C are vectors of priorities (scale)
designated for the corresponding partial criteria. Vector W is a vector of the scale fixed
for the main criterion. The priorities vector is obtained by calculating the weights

__ Yy
"= STy
i=1 4ij
and then by calculating elements of this vector
_ 27:1 Wij . .
w, =—,,j =12,..,n

n
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Elements of hierarchical model are arranged according to the size of elements of the
priorities vector W, in order of their importance. A higher value means more the
significance of the item [Saaty 1980, Wysocki 2010].

In the case of real estate, the vector of priorities includes weights of the individ-
ual characteristics of the property. This stage involve construction of five vectors of
priorities:

—  the vector of priorities for four chosen real estate;

—  the vector of priorities for property with the lowest price;

—  the vector of priorities for property with the price somewhat below average;

—  the vector of priorities for property with the price slightly above average;

—  the vector of priorities for property with the highest price [Zwzienne decydujace. . .,
2011; Koziot-Kaczorek 2012].

Stage V. The fifth step involves checking compliance of comparisons for the whole
hierarchical structure. To this end, is calculated the indicator of inconsistencies

_ (Amax_n)
- (-1

n
1 (Aw);
Amax =_< l)zlmax 2n
i

n\ <4 Wi
=1

is a maximal eigenvalue of the matrix A. The value A4, inform about the consistency

Cl

where

of the results. The more closely related to the size of the n including the results of
comparisons of pairs show greater compliance. When comparing pairs do not contain
any incompatibilities Aypax = M. Similatly, if the value of the indicator CI = 0 and
Amax = T it means that evaluations are completely consistent [Saaty, 1980; Saaty, 2001;
Trzaskalik, 2006; Wysocki, 2010].
A coefficient of inconsistencies can be also computed by the formula

Cl

RI'

where RI is a random index, which is dependent on the matrix order. If the value of the
coefficient of inconsistencies CR < 0.1, then it can be concluded that compatisons are
consistent. If the value of the coefficient of inconsistencies CR = 0, then it can be con-
cluded that compatisons are completely consistent. When CR > 0.1 it is necessary to

repeat (all or some) comparisons in pairs to remove the discrepancy [Saaty, 1980;
Saaty, 2001; Trzaskalik, 2006; Wysocki, 2010].

3. The Goal Programming (GP)

The Goal Programming (GP) is an extension of linear programming. However, it is
not focused on optimisation like linear programming. The Goal Programming is fo-
cused on satisfaction and searching of a number objectives at the same time. It is
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mathematical nonlinear programming but it can be easy linearized. Objectives are for-
mulated by specifying the desired values of the analyzed criteria. The main task of
goal programming is to find the best solution in which all the conditions are sat-
istied. A lot of variants of GP exist in literature. In this paper two of them are applied:
Weighted Goal Programming and MinMax. The form of the basic model for WGP is:

r

min z[;;) = Z A(d7 +d})
=1

z(x)+d; —df =2,j=1,..,r

gix)<0,i=1,..,m

x20,d7 20,d 20,
where d; is the negative deviation and d;' is positive deviations with respect to the j-th
goal (Z'}) Moreover, /1]- denotes a normalisation factor. Note that, since the values are
already normalised in the distribution mode, there is no need for normalisation factor,
so Aj = 1 is taken [Mixed valuation methods..., 2011 pp. 221-238]. In the model occurs m
strong constrains. Their determine feasible region i.e. g;(x),i = 1, ..., m. There are
also 1 weak constrains for the goals considered (Zj,j = 1, ..., 7).

The goal vector Z = (24, ..., Z,-) contains prices of each real estate comparable to the
subject one during the valuation of real estate. The valuation function is on the form:

n
z(xj) = ag +Za1xlj,j =1,..r,
=1

where le is the relative value in the [ -th criterion of the j -th real estate, and a; >

0 are estimated parameters of the model [Mixed valuation methods. .., 2011, p. 221-238].
The basic model for MinMax (symbols are the same as in WGP) is:

MiN Z[o1) = dinax = mjax(dj' +df)
zi(x)+dy —df =2,j=1,..,7r
A7 +dF <dpag)=1,..,7
gix)<0,i=1,..,m
x20,di 20,d 20.

Note that, this model uses Lo, — metric to obtain the best solution [Mixed valnation
methods. .., 2011, p. 221-238; Koziol-Kaczorek, 2013].

4. The combined multicriteria valuation method (CMVM)

As it was written before, the combined multictitetia method (CMVM) is a combina-
tion of the Analytic Hierarchy Process (AHP) and Goal Programming (GP). The al-
gorithm of CMVM contains three stages. The first stage is the use of AHP to quan-
tify the subjective information about the elements being compared. The second stage

is the use of GP for estimating the parameters of regression model z (xj ) to obtain the
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market value of real estate. The GP is used in two different ways, according to a Man-
hattan norm L4 and a Tchebychef normLg,. The Manhattan norm L, introduces scarce
information available into the model. The Tchebychef norm Ly, captures the subjec-
tive attitude with respect to the valuation process (i.e. the greater distance between the
compared elements contribute to the greater subjectivity of the assessment). Fur-
thermore, this norm allows consideration of the proximity of the subject asset to
one of the comparable sets of assets that does not follow common or majority be-
haviour. These norms are used to determine the objective function to be optimised
[Mixced valuation methods. .., 2011, p. 221-238; Koziol-Kaczorek, 2013].

The third stage is the final valuation of the real estate. The final market value of
real estate is a result of a convex combination of values obtained in stage two. The for-
mula of the market value is:

CMM(X) = (1 - a)V1(X) + aV(X), @ € [0,1]
where V3 (X) and Vo (X) are the Ly and Ly, values. The level of @ depends on the
expert knowledge. The level @ = 1 means that the valued property is very similar to
comparable propetties. On the other hand, level @ = 0 means that the valued properties
is significant different from comparable properties [Mixed valuation methods. .., 2011, p. 221-
238; Koziot--Kaczorek, 2013].

5. The valuation of real estate

The above-described methodology was applied to the valuation of premises realty
located on Mokotéw district in Warsaw. Therefore, the set of data also comes from
the real estate market in the Mokotéw district in Warsaw. It was collected by the property
appraisers of Institute of Property Consultancy.

The first step of the CMVM is the use of AHP to determine the weights of charac-
teristics of real estate. The overarching objective was the assigning weights for char-
acteristics of valued premises realty. Main criteria were properties with the lowest price
(A), the price somewhat below average (B), the price slightly above average (C), the
highest price (D).

Partial criteria were characteristics of premises realty i.e.: the position and location,
the neighbourhood and the environment, the surface, the location of the premises in the
building, the condition of the building, the standatrd of finish of premises. Values of the
selected characteristics of premises realty i.e.: very good, good, sufficient, bad were vari-
ants of partial criteria. The hierarchical model were then on the form presented in above
table 2.



The Use of Combined Multicriteria Method... 215

TABLE 2.
Hierarchical model
Main criterion Partial criteria Variants of partial criteria
the position and location good
the neighbourhood and the environment bad
The property A . the surf?ce . _ sufficient
the location of the premises in the building bad
the condition of the building sufficient
the standard of finish of premises bad
the position and location good
the neighbourhood and the environment good
The property B 4 the surf%ce . _ very good
the location of the premises in the building good
the condition of the building good
the standard of finish of premises sufficient
the position and location good
the neighboutrhood and the environment good
The property C . the surfa.ce ‘ _ very good
the location of the premises in the building good
the condition of the building good
the standard of finish of premises sufficient
the position and location very good
the neighbourhood and the environment very good
The property D ' the surfz.Lce ‘ _ good
the location of the premises in the building very good
the condition of the building very good
the standard of finish of premises very good

Source: own study based on literature [Zmienne decydujace o wartosii. .., 2011; Koziot-Kaczorek,
2012].

The property A (the lowest price) is premises realty located on 11th floor in eleven
storey building. The total area of the apartment is about 65 m2. Requires overhaul
of apartment. The building also needs global renovation due to its technical condition.
The price of 1 m? of the property was PLN 4 443.

The property B (the price somewhat below average) is premises realty located
on 5th floor in ten storey building. The total area of the apartment is about 37 m?2. Re-
quires renovation of apartment. The building is in good technical condition. The price
of 1 m? of the property was PLN 8 706.

The property C (the price slightly above average) is premises realty located on 5th
floor in ten storey building. The total area of the apartment is about 31 m?2. Requires
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renovation of apartment. The building is in good technical condition. The price of 1 m?
of the property was PLN 8 710.

The property D (the highest price) is premises realty located on 3rd floor in fife sto-
rey building. The total area of the apartment is about 45 m2. The apartment was com-
pletely renovated, and the standard of it is very high. The building is new and in very
good technical condition. The price of 1 m? of the property was PLN 13 283 .

Presented in table 2 hierarchical tree was established by analysis of the local market
and the appraiser’s knowledge. Then it was constructed five matrices of comparisons:

—  the matrix of comparisons of real estate due to prices;

—  the matrix of comparisons of characteristics of property with the lowest price;

—  the matrix of comparisons of characteristics of property with the price some-

what below average;

—  the matrix of comparisons of charactetistics of property with the price slightly

above average;

—  the matrix of comparisons of characteristics of property with the highest price;
and also five vectors of priorities:

—  the vector of priorities for four chosen real estate;

—  the vector of priorities for property with the lowest price;

—  the vector of priorities for property with the price somewhat below average;

—  the vector of priorities for property with the price slightly above average;

—  the vector of priorities for property with the highest price [Zwienne decydnjace. . .,

2011; Koziot-Kaczorek, 2012].
The another step involved checking compliance of comparisons for the whole
hierarchical structure. For this reason the coefficients of inconsistencies were computed:

—  for comparisons of real estate due to prices (CR = 0.08);

—  for comparisons of characteristics of property with the lowest price (CRa =

0.01);
—  for comparisons of characteristics of property with the price somewhat below
average (CRp = 0.01);
—  for comparisons of characteristics of property with the price slightly above av-
erage (CRc = 0.01);
—  for comparisons of characteristics of property with the highest price (CRp =
0.01).
The obtained values of the coefficients of inconsistencies indicate that every compatison
was consistent and compatible. A detailed description of the analysis and detailed results
are on Koziot-Kaczorek [2012]. Weights obtained as a result of the analysis are presented
in the Table 3.

Letter V denotes the valued property. It is premises realty located on 2nd floor in fife
storey building. The total area of the apartment is about 39 m?2. The apartment was
completely renovated, and the standard of it is very high. The building is in very
good technical condition.



The Use of Combined Multicriteria Method... 217

TABLE 3.
Weights of characteristics of premises realty
Characteristic Properties
A B C D \4
the position and location 0.3324 | 0.1425 | 0.2520 | 0.3615 | 0.3037
the neighbourhood and the 0.1525 | 0.3675 | 0.2520 | 0.0740 | 0.1588
environment
the surface 0.0609 | 0.0563 | 0.0471 | 0.1316 | 0.1007
the location of the premises in the | 0.3324 | 0.0563 | 0.2520 | 0.0740 | 0.1146
building
the condition of the building 0.0609 | 0.1425 | 0.0471 | 0.1316 | 0.1154
the standard of finish of premises | 0.0609 | 0.2349 | 0.1498 | 0.2272 | 0.2068

Source: own study based on literature [Zmienne decydujace. . ., 2011; Koziol-Kaczorek, 2012].

The second stage of the CMVM contains the GP application. The GP was used in
two different ways (the Manhattan norm Ly and the Tchebychef norm L) for estimat-
ing the regression parameter. In this paper the mentioned regression model was on the
form

Z(xj) =ag+ a1x] + ayx; + azx; + ayx) + asxl + agxl, j=1234
where x7/ denotes weight of one of six characteristics of j -th premises realty and z(x/)
denotes their prices. Obtained parameters were used to calculate the values of val-
ued property by:

- WGP: V3 (X) = 10 564 PLN/m?

—  MinMax: V. (X) = 11 861PLN/m?2

The obtained market value of the valued premises realty (V) is within the range
(10 564; 11 862) PLN/m?2 This market value is considerably in excess of the aver-
age price of 1 m? of premises realty on this local real estate market. This is due to the
fact, that the valued premises realty (V) was more similar to the property with the high-
est price than to those with the average price.

6. Conclusions

The use of usual valuation method often is not possible because of the common
problem with insufficient number of transactions on local real estate matrket. De-
scribed in the paper method of valuation (CMVM) can be solution of this problem.
It is the combination of two multicriteria methodologies i.e. Analytic Hierarchy Pro-
cess (AHP) and Goal Programming (GP). The AHP enables to quantify qualitative
variables and include the weight of the importance of preferences. The GP captures the
information from the limited information and the attitude of the appraiser in the valuation
process. The calculated value range enables the expert to define the final market
value.
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This method was primarily created for valuation of agricultural real estate. In this
study, however, showed that it is appropriate solution also for situations with a lack
of information and a limited number of transactions in other real estate markets. In
present paper it was adapted to premises realty market. The obtained market value of
the valued premises realty is within the range (10 564; 11 862) PLN/m?2. It is higher
price from average price but the valued property is much more similar to the prop-
erty with the highest price not to the property with average price.
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Leanid DAVYDZENKA!

PAITMOHAAM3AIIVA ABI'OT B OBIIIECTBEHHOM CEKTOPE

AusoTamusa

B craree CUCTEMATU3UPOBAHBI IIPUHIIUIIBI COIIMAABHOM 3aIIUTHl HACEACHUS B PasHBIX CTPpaHaX.
B N[I/IPOBOI‘/‘I IIPAKTHKE CYIICCTBYFOT PASAIYIHBIC MOACAKT COL[I/I&AI)HOI‘/‘I 3AMIUTHI, KOTOPBIC OTAMYAFOTCA UCTOY-
HHUKaMU (pI/IHaHCI/IpOBaHI/Iﬂ, crrocobamm TIOAACPKKH M 3AIIITHI HACCACHMA. DeHOMEHOAOTHUS ABIOT oTpa-
7KA€T X MICTOPHUYIECKYFO KOI€PEHTHOCTD (COOTHCCCHI/IC) TAKHUM COLIMAABHBIM MOTHBAM, KaK AABTPYU3M, I10-
MOIIb, COTPYAHIYIECTBO.

Karouespre cA0Ba: aAbTPYH3M, AAPECHAS COLHMAABHAA IIOMOIIDb, (DEHOMECHOAOIHS ABIOT, COLHAABHASA 32~
IIITa, OOINECTBEHHOE COTPYAHHIECTBO.

Summary

The article provides systematized principles of welfare services aimed at societies in different countries.
In the wotld, various models of welfare services are in operation; they differ in the sources of funds and
ways of assistace and protection of the country's population. The phenomenology of concessions reflects
their historical coherence or correlation with such social motives as altruism, assistance, cooperation.

Keywords: altruism, addressed welfare services, phenomenology of concessions, social security, social
cooperation

1. BeeaeHue

CormaabHas 3aIHTa HACCACHHS ABAACTCH IIEPBOOYCPEAHON 3aAA9CH AAA OOABIIIIH-
CTBa CTpaH Mupa. B MEPOBOI IpaKTHKe HACIHTHIBACTCA OOABIIIOE KOAMYECTBO MOACACH
COLIMAABHOH 3AIUUTHL, KOTOPBIE OTAUYAFOTCA APYT OT APYra HCTOYHUKAME (DHHAHCHPO-
BAHIA, CITOCODAMIT TIOAACPKKH 1 3AITIUTEL HACCACHIIA, MACIIITAOAME ITPHMCHCHS.

I'AaBHAA ITEAB COITUAABHON ITOAUTHKH B PHIHOYHOI 3KOHOMHKE — 9TO CO3AAHHE AAS
K2KAOIO TPYAOCIIOCOOHOIO I'PAKAAHIHA YCAOBHM, IIO3BOAAIOIINX €My CBOUM TPYAOM
U IPEAIIPUIMYHBOCTBEO OOECIIEYNBATE COOCTBEHHOE OAArOCOCTOSHIE U BAArOCOCTO-
AHHE CEMBH IIPH YCUACHHN aAPECHOCTH COITHAABHOM TTOAAEPKKH CO CTOPOHEI TOCYAApP-
CTB2 CA20O 3AIMUIIICHHBIX IPYIIIT HACCACHIA.

I'ocyaapcrBennas moAutaka B cpepe OOIIECTBEHHOIO OAAOCOCTOSHMSA CBA3AHA,
B IIEPBYEO OYEPEAD, C CUCTEMOIT COITMAABHOMN 3aIIUTH HaceAeHud. [leAb colmaAbHOI 3a-

! TIpod. Ap rab. Aeorma AaseiaeHko — VHuBepcurer y Beaocroxke.
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IITUTBI — obecreunTb FHKU3HCACATCABHOCTD YCAOBCKA B O6H_[CCTBC BO BCEM MHOTI' OO6PQSI/II/I
OTHOLHCHHIZ, q)aKTOpOB, O6YCA2BAI/IB2.IOHII/IX €0 COITMAaABHOC ITOAOKECHUE.

2. OCHOBHEBIE HAIIPABACHUA COITUAABHOI 3AIUTHI

B mmpoxom 3HavMeHHH COILIMAABHAA 3AIMNTA HACEACHUA — 3TO COBOKYIIHOCTD CBA3CH
U OTHOIIIEHUH, OOYCAOBACHHBEIX HEOOXOAHMMOCTBEO 3AIIUTHI COLHAABHOIO TIOAOKEHISA
OT BO3BACHCTBHA COLIMAABHBIX pHCKOB. OHa OXBaTBIBacT Bee HaceacHHe. Ee crepxHem
ABAAFOTCH OTHOILICHHS 3aKOHOAQTEABHO 3aKPEIIACHHBIX COLIMAABHBIX TAPAHTHI U IIPaB
B cpepe 4eAOBEIECKON KUZHEACATEABHOCTH.

B y3xoM 3HaYeHHMH COILHAABHYIO 3AIIUTY MOMHO OIPEACAHTH KAK KOMIIACKCHYEO
CHCTEMY COLIHAABHO-9KOHOMHYECKHX U IIPABOBBIX OTHOILCHUH, IIPEAHASHAMCHHYIO AAS
oOecredeH s TOCYAAPCTBEHHBIX TAPAHTHII B OOAACTH YPOBHSA *KU3HH, 4 TAKKE ITOAAEP-
KKH COITUAABHO VA3BIMBIX CAOEB HACEACHUA B CBA3H C TPYAHOI KI3HEHHOI CUTYaITUEH.

B cucreme conmaAbHOMN 3aIMUTBI MOXKHO BBIACAHTH OCHOBHBIE HAITPABACHUA ACATEAD-
HoCTH, paspadoranueie MexkayHapoAHOH oprarnsariueii pyaa (MOT).

B xadectBe cyODBEKTOB yIIPaBACHUA B CHCTEME COLIMAABHOM 3aIIUTEl BBICTYIIAOT,
IIPEKAC BCEIO, CAYKOBI M OpraHH3aIy MUHHCTEPCTBA TPYAA U COLMAABHOM 3aIllUThI
Pecriybauku Beaapych pasaumdHbIX ypoBHEH. BOIIPOCH! COIIHAABHOM 3aIIUTBI HACEAE-
Hus (B IIPOKOM CMBICAE STOTO ITOHATHUA) PEIIAOT TAKAKE OPraHBl OOPA30BaAHMA, KYAb-
TYPBI M UCKYCCTBA, 3APABOOXPAHEHHUSA, TYPU3Ma, (PU3KYABTYPBI U CIIOPTA, KUAUIIIHBIX
1 KOMMYHAABHBEIX XO3AHCTB H Ap. ColMaAbHOE OOCAYKHBAHUE HACEACHUS OCYILIECTB-
ASIFOT TaKzKe OOIIECTBEHHBIC OPraHU3AIIMH, OAATOTBOPHTEABHBIE U APYIHE HEIOCYAAp-
CTBEHHEBIE CTPYKTYPBL, POAb H KOAUYECTBO KOTOPBIX 3aMETHO BEIPOCAO.

K cybpexram conmasbHOI paOOTHI HA KOHTAKTHOM YPOBHE OTHOCATCH COLIMAABHEBIC
PabOTHHKY, OKa3BIBAIOLLIIE IIOMOIID OIPEACACHHBIM IPYIIIIAM HYKAAFOIIIXCH, HAH CITe-
LUAAUSHPYIOIIHIECH TI0 OIIPEACACHHBIM HAIIPABACHIAM COLIMAABHOI pabothl K cyObex-
TAM MOKHO OTHECTH TAKKE YACHOB CEMBH U IPYIIIBI AFOACH, OKA3BIBAIOIIIIX IIOMOIIIb
HY/KAQFOILIFIMCSA CBOMM HETIOCPEACTBEHHBIM ODILIEHUEM, MOPAABHOI ITOAAEPIKKOI 1 T. A.

B kadectBe 0ObexTa yIrpaBACHUA B CHCTEME COLIMAABHOIT 3AIUTH (B Y3KOM CMBICAE)
BBICTYIIACT, IIPEKAE BCETO, Y€AOBEK, AHMHOCTD MAHU IPYIIIA AFOACH, OKAa3aBILIUXCA B 32T-
PYAHHUTEABHOM IOAOKEHIH. K HITM MOMKHO OTHECTH TAKHCE KATCTOPHE AIOACH, KaK HH-
BAAHABL, Oe3pabOTHBIE, OAUHOKHE ITOXKIABIE AFOAH; OE/KEHIIBI M BEIHYKACHHBIC IIepece-
ACHIIBI; AHIIA, IIOABEPITIHECA PAAHAIIMOHHOMY BO3ACHCTBHIO BCAEGACTBHE aBAPHH HA
UYeproObiabckoit ADC u Ap.

DTO U pasAMYIHbIE TIPOOACMHBIC CEMBH: C ACTBMI-HHBAAHMAAMYL, HMCIOIIIHC HU3KIH
YPOBEHb AOXOAOB, MHOTOACTHBIC H AP. B mocaeAHee Bpemst Bce GOABIIIE B COLHAABHOMI
3aIIUTe HYKAAFOTCSA YKEHIIIIHBL, ACTH 1 TIOAPOCTKHL.

OAHHM U3 IA2BHBIX BOIIPOCOB PAasBHTHS AFOOOIO TOCYAAPCTBA ABAAECTCH CO3BAAHHE
s deKTUBHON U ACHCTBEHHON CHUCTEMBI COLIMAABHOH 3aruThl HaceAeHusA. Aas Pecrry6-
Aukn beaapyce nmeer GOABIIIOE 3HAYEHME M3YUEHHUE OIIBITA APYIHX CTPaH IIO Pere-
HUIO COLIMAABHBIX 3aAAY, dAAIITAIINA €I0 K HAIMOHAABHBIM IIPUHIIUIIAM COLIMAABHOI II0-
AWTHKH.
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TABAMIIA 1.

KAaCCI/I(i)I/IKaI_II/Iﬂ OCHOBHBIX HaITpaBAeHI/II‘;I ACATCABHOCTH CUCTEMBI COITAAB-

HOM 3aIlIUTHI

DAaeMeHTBI DyaxImn Mexanusmet Hucrpymentsr | OcHOBHBIE HampaBAe-
CHCTEMBI HUA ACATEABHOCTHI
B coorBercruu ¢ Kon-
Bermuert MOT Ne 102
ConmranbHast obecrieaenne paBHBIX Hopmarusao-mipaBosast 6a- |~  conmaapHas Peaansarmis MeKAYHAPOA-
3aIuTa YCAOBHIT AASl MHTErpa- |32, PETAAMEHTHPYTOTITAsA ITOAUTHKA,; HBIX AOKYMCHTOB
1 u perrrrerparmy | PYHKIMOHIpPOBaHme — HeHCHOHHOE B COOTBETCTBUU C HOP-
B PBIHOK TPYAQ; MHCTUTYTOB COLIHAABHOM obecriesenie; MamH, PaspabOTAHHBIMI
obecrieuenne raparTui | 3ATHTEL —  commaabHOE Menmayrapoasoit opra-
AOCTOFHOIO YPOBHS JKH- CTPAXOBAaHICE; Husaueli pysa
3HI HETPYAOCIIOCOOHO- —  commaAbHag
IO HACEACHIIS, AACKBAT- OMOTITH
HOIO yPOBHIO 9KOHO-
MHYECKOIO PA3BHTHS
CornmranbHast paspabotka crparernn | VIHcTHTYTE TOCYAQpCTBEH- Hopmaresro-rpa- CoOTBETCTBHE COLMAAB-
ITOAUTHKA PA3BUTHS CHCTEMBI HOI 34KOHOAATEABHOR 1 BOBBIC AKTHI HBIX HOPMATHBOB MCIK-
COIMAABHOI 3aITUThl | ICIIOAHUTEABHOI BAACTH AYHAPOAHBIM HOPMaM
U OIPEACACHHE COLMA- M HHTEIPAIHA TOCYAAP-
ABHBIX HOPMATHBOB CTBA B MCKAYHAPOAHOC
COODITIECTBO
[Nencnonnoe MIHHME3AINSA COIU- [~ 0bfA3aTeABHOE IIepe- — TOCYAAPCTBEHHBII |— IICHCHA ITO CTAPO-
obecrievenne AABHBIX PHCKOB CHH- PACIIPEACACHHE CPEACTB; [IEHCHOHHBII cru;
JKEHMA YPOBHA AOXO-  [—  0Os3aTEABHOE HAKOII- CPOHA; — IEHCHUS O CAYYarO
AOB IIpH yTpaTe Tpy- AEHHUE CPEACTB; — HAKOIUTEABHBIC TIOTEPH KOPMUABITA
AOCTIOCOOHOCTH 1O IpopeCcCHOHAABHOE TIEHCHOHHEIE (DOH-
cTapocT [IEHCHOHHOE 0Dectie- ABL 1 AOTOBOPBI
JeHme; IIEHCHOHHOTO
—  AOIIOAHHTEABHOE IICH- obecrievenns;
croHHOE ODecIieueHe |~ TICHCHOHHBIC
aI{I{yI/ITCTbI
Cormanproe MUHHMMHE3ALHA COLU- |— 0BA3aTeAbHOE CTPAx0- |— AOIOBOPBI CTPA- [~ MEAMIIMHCKAS I10-
CTpaxoBaHue AABHBIX PHCKOB CHH- BAHME OT HECYACTHBIX XOBAHHUS, MOIIIb;
JKEHUS YPOBHA AOXO- CAYYACB HA IPOM3BOA-  |— CTPaxOBBIC — mnocobue 1o 6oae-
AOB IIpH yTpaTe Tpy- crBe, mpod3aboAeBaHmE ITOAFICHT; 3HIT
AocriocobrocT 11 pe- 1 GespaboTummss — IIEHCUOHHbBIE — II0CODHE IO CAYYAIO
HMHTETPAINY B PBHOK |~  0GA3aTEABHOE MEA. CT- AHHYUTETHI; yBeubA HAHM IIPOh3a-
TpyAa PAXOBAHME TPAKAAH; | cOMMAABHBIE AH- Goaepanms;
— 00A3aTEABHOE CTPAXOBA-|  HyHTETH 1 Ap. — mocobwue 1o Hespa-
HHE TEXHOAOTHIECKOTO GoTniie;
FIMYIIIECTBA HPCAUPHATHI —  CIPAXOBBIC BHIIAATHI
M TIPEATIPHHIMATEACH; B CAYHAE YTPATBL UMy~
—  0DsA3aTEABHOE CTPAXOBA- IIECTBA;
THIFIC MMYITICCTBA TPAZKAAL; — IICHCHOHHBIC AHHYU-
— 0bfA3aTeABHOE IICHCH- TETHI
OHHOE CTPAXOBAHHE
CormanbHas MUHFIME3AIHA COLHAAD- | — PA3HOOOPA3HbIE IIPO- — MHCTUTYTHL COIL- | — Iocodue o
TIOMOIITb HBIX PUCKOB HEAOCTAT- TPAMMBI COITMAABHOLT MaAbHOH paboTHL; OepeMeHHOCTH
Ka AOXOAOB TIPH OTCYyT- TIOMOIIH H COLMAABHOIO | — HAArOTBOPHTEAD- H pPOAaM;
CTBUM TPYAOCIIOCOOHOC- | OOCAYKUBAHMS; HbIE OPrAHM3AIMK | — IOCODME 110 MHBA-
TH MAM CHIKCHHA YPO- | — cTEMyAHpOBaHHe OAa- M AKIINY; AMAHOCTH;
BHST AOXOAOB HPHF)'T’ TOTBOPUTEABHOCTH — COIMAABHEIE — ceMeMHBIE TTOCODHs
pare TPyAOCIIOCOOHO- aHHyITETH
CTH, a4 TAKKE€ MAHUMH-
3anms pI/ICKOB pf:I/H'l'TCI"
PALIIH B PBIHOK TPYAA

Wcrounuk: paspa60T1<a aBTOpPA.
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IlonsATHe COLMAABHOI 3aIUTHI IIO-PA3HOMY PACCMATPUBACICA B PA3HBEIX CTPaHAX
U MEKAYHAPOAHBIX OpraHU3aliAX. B OAHIX cAydasx B AAHHOE IIOHATHE BKAFOUACTCH BCE,
YTO 3ATPAYMBACT COLIMAABHBIE YCAOBHUA *KU3HH YEAOBEKA (HAIIPUMEP, OAArOIIPHUATHYIO
SKOAOTHYECKYIO CPEAY, 3aD0TY O ACTAX, PEILICHHUE KUANIIHBIX IIPOOAEM). B Apyrux cay-
YafAX AAHHOE ITOHATUE OIPAHHYUBACTCA BOIPOCAMU IIEHCHOHHOIO OOECIIEUEHUsA 1 10~
MoIIH 6e3pabOTHBIM.

ITo ypoBHIO rapaHTHIA, IPEAOCTABACHHBIX HACEACHUIO, BCE CHCTEMBI COLIMAABHOM
3QIHTHI, CYIIECTBYIOIIHE B PA3HBIX CTPAHAX MHPA, MOKHO PA3ACAHTH HA 2 IPYIIILL He-
Mertkad (briemapk) nr anraniickasn (Besepnax).

IlepBas cucrema yCcraHABAMBAET CBA3b MEKAY YPOBHEM COLIMAABHOM 3aILIUTHI U YC-
IIEIITHOCTBIO  IIPO(PECCHOHAABHOH AesiTeAbHOCTH. COIIHAABHEIE IIpaBa OOYCAABAH-
BAFOTCA TEMU BBIIAATAMH, KOTOPBIE BBIIAAYHUBAIOTCA HA IPOTHKEHUH BCEH aKTHBHOH
KU3HH. TaKuM 00pa3oM, COLIMAABHBIE BEIIIAATEL IPUHUMAIOT (DOPMY OTAOKEHHBIX AO-
XOAOB I'OCYAPCTBA, KOTOPBIE MOKHO OTHECTH K AaHHOU cucreMe (I'epmarms, @panrus),
TAQBHOM ITOAUTHYECKOM 3aAa9el CUUTAIOT OXPaHy AOXOAOB.

Bropas cucrema HCXOAHT M3 TOTO, 9TO AFOOOH YEAOBEK HMMEET IIPABO HA MHHU-
MAaABHYIO 3aIIUTYy OT OOAE3HEMH, CTAPOCTH U APYTHX IIPHYHH CHIDKEHUSA CBOMX TPYAO-
BBIX CIIOCOOHOCTEM. B Tex crpaHax, KOTOpBIE BRIOPAAH 3Ty MOACAB, ACHCTBYET CHCTEMA
OOIIIECTBEHHOTO CTPAXOBAHHSA IO OOAE3HAM, 2 [IEHCHOHHBIC CHCTEMBI OOCCIICIHBAIOT
MEHHMAABHBIH AOXOA BCEM IIOKHABIM, HE3ABHCHUMO OT YPOBHS BBIIIAAT U3 3apaOOTHOH
mAarbl Takue CHCTEMBI COLMAABHOI 3aIiuThl (PUHAHCHPYIOTCA 32 CYET HAAOIOB H3
rocypaapcrBeHHOro Oroaxera (Amrams, Mpaasams). 'aaBHoe, 3a 9ro Hecer oTBET-
CTBEHHOCTB TOCYAAPCTBO — OXPAHA MUHIMAABHEIX AOXOAOB.

Haspannbie MoAeAn uMeroT pasHble BapuanThl. Hanboaee paciipocrpaneHs! B Mu-
POBOIi IIPaKTHKE ANOEPAAbHAA, COLUAA-ACMOKPATUIECKASA M KOHCEPBATUBHAA MOACAHL

OOruMI AAfl BCEX MOAGACH COITMAABHOM 3AIIITHI ABAAIOTCS ITPHHIIUIIBI COIIHAAD-
HOH CIIPaBEAAMBOCTH (PaBHBIE AAA BCEX TPAKAAH BOSMOKHOCTH ITOAYIEHHSA COIUAAD-
HOI IOMOIIM) 1 IPHHIIUITE KOMIIPOMECCA MEKAY TOCYAAPCTBEHHBIM YIIPABACHHEM
U PEIHOYHBIM MEXAHU3MOM.

@opmmpoBaHme 1 PasBUTHE CHCTEMBI COLIMAABHOIT 3aruThl B Pecriybanke Beaapycs
OCHOBBIBACTCH HA CACAYIOILUX IIOAXOAAX M ITPHHIIUIIAX:

-~ IpaBe IPAKAAH PECHYOAHKU Ha COLHMAABHYIO 3AIIUTY OT OOBEKTHBHO yCTa-

HOBACHHBIX PHCKOB (DOAE3HM, CTAPOCTH, OE3PADOTHIIBL H AD.);
- AAPECHOCTH COLUAABHOM ITOMOIIIH;
- pasHoOOpasnu (pOPM 1 BUAOB COITHAABHOMN ITOMOIIIH;
~  IPEAOCTABACHHH TPYAOCIIOCOOHOMY HACEACHHIO BO3MOMHOCTH ITOAYYCHIS
AOCTATOYHOIO AOXOAA YEPE3 3aPIIAATY;

- pedOpMHUPOBAHNH ITCHCHOHHON CHCTEMBI;

- pedopmupoBaHIU IHOKON CHCTEMBI IIPOIPAMM IIO ITOAAEPIKKE MaAOODECIIe-
YEHHBIX 1 MHOTOAECTHBIX CEMEH, OAMHOKHUX TPAKAAH, ACTEI U T. A.
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3. ConmasbHasA 3ammTa HaceAeHHus B beaapycn

Cucrema COIMAABHOI 3aruTsl HaceAeHNs beaapycn Ao Hagasa 2000-x 1r. coxpars-
A2 DOABIIIMHCTBO YEPT, YHACACAOBAHHEIX OT COBETCKOH CHCTEMBI COIIMAABHOM 3AITIUTHL
B ee pamkax cpeanHne u KpyIHbIE IPEAIPHATHA ACP/KAAU HA CBOUX OAAAHCAX COLIUAAD-
HBIE OOBEKTBI — ACTCKHE CAABL, CLIOPTHBHBIE OOBEKTEL, YICOHBIC 3aBEACHHSA, KAYOBL, II0-
AMKAUHHKH, CAHATOPHU U AP., B KOTOPBIX IIPEAOCTABAAAN YCAYTH ITO ABIOTHBIM LIEHAM
corm coTpyaruKaM. OAHako ¢ HadaAa 2000-x IT. HA9aACH IPOLIECC CHIDKCHIA COLTHAAD-
HOW HAIPY3KH HA IPEAIPHATHAX U YBEAHHYCHIA KOMMEPLIUAAUSALINN IIPEAOCTABAAEMBIX
YCAYT, B OCOOCHHOCTH MECAHITMHCKUX 1 OOPA30BATEABHEIX.

OAHOBPEMEHHO C 9THM HACEACHHE UMEAO BO3MOKHOCTD ITOAB30BATHCH OIPOMHBIM
YHCAOM Pa3sAHYHEIX ABIOT. Beero okoao 65% mHaceAeHHA MMEAO IIpaBa Ha ABIOTEHI
BKAFOUASl ABIOTEI Ha ITPOE3A, Iipuobperenue ackapcts, omaary yeayr 2KKX, cromaro-
Aoruro. Beero 6oaee 50 kareropuii HACEACHUA MOTAO BOCIIOAB30BATBCH ABIOTAMHI, KO-
TOPBIX HacYnThBaAOCHh DoAee 100 Trros.

Aanmas cucrema Op1Aa pedbOpPMHPOBAHA B CTOPOHY pe3koro coxparuerus B 2007 .
C OAHOBPEMEHHEIM YBEAUYIEHHEM MACIIITA0a AAPECHON COLIMAABHOM IIOAAEPIKKH, KOTO-
pas BEIAACTCA UCXOAA U3 KPUTEPHEB HYKAAEMOCTHL

Crcrema coraAbHOH 3aruThl beaapycu ABAfeTcs 3HAYUTEABHO 3AMKHYTOH Ha TIOA-
ACpiKKe O(DHIIMAABHO YTBEPKACHHBIX VA3BUMBIX IPyil. K HHUM OTHOCATCH OAHMHOKHE
IIEHCHOHEPBI, AFOAH € OIPAHIYEHHBIME BO3MOKHOCTAMHU, MHOIOAETHBIE CEMBH, BETE-
|PaHBI BOMHBL, YTO YACTIYHO COBIIAAAET C COLIMAABHO YA3BUMBIMU IPYIIIAMI. TaK, OAH-
HOKHE IIEHCHOHEPBI, KAK U AIOAH C OIPAaHIYECHHBIMI BO3MOKHOCTAMU, HEIIOAHBIE CE-
MBU M MHOTOACTHBIE CEMBH, IMEIOT IIPABO Ha YCAYIM connaAbHoM nomoru. Coorser-
CTBYIOIIHE LIEHTPHl COLIMAABHON IIOAAEPKKU (DYHKIIMOHHUPYIOT BO BCEX PAHOHHBIX
nenTpax beaapycnm. OHE IIPEAOCTABAAFOT YCAYIH CHAEAOK, IIO BEACHHIO XO3AMCTBA,
TPAHCIIOPT, AAIOT IIPABOBBIC KOHCYABTALINH, KYPCBL ITOBBIIIICHNS KBAAMDHUKALIUH, OKa-
3BIBAFOT IICHXOAOIMYECKYIO IIOAACPIKKY 1 BEAYT PAOOTY IO YBEAIEHHIO COLIMAABHOM
BOBAEYECHHOCTH IICHCHOHEPOB U AIOACH C OIPAHHYEHHBIMH CIIOCOOHOCTAMIL

TABAIIIA 2.
Buasb! u pazmepsi mocobuii B PecrryOauke Beaapycs
Buab! nocoGuii Pa3meps! mocobmit
Iocobue 1o BpemeHHOIT B coorsercrsuu ¢ 1. 27 Tloaoxerns o nopsiake obecriedeH s OCOOUAMHU 10 Bpe-
HCprA()CH()C()(r)H()CTI/I MCHHOI HCprA()CH()C()(r)H()CT'I/I u 110 6CPCJ\[CH_H()CTI/I 1 POAAM, YTB. IIOCTAHOBACHM-

em CM Pb or 30.09.1997 Ne 1290 (aasee — IToaoxerne) nmocobue 110 BpeMEHHOI
HETPYAOCITOCOOHOCTH HasHauaeTca B pasvepe 80 MPOLEHTOB CPEAHCAHEBHOTO
(cpearedgacoBoro) 3apaboTka 3a paboune AHH (9achr) 110 rpadouKy paboTe paboT-
HEIKA, IIPHXOAAIIIECA HA IIEPBEIC O KAACHAAPHBIX AHEH HETPYAOCIIOCOGHOCTH,
u B pasmepe 100 1IporeHTOB CPEAHEAHEBHOTO (CPEAHEYACOBOIO) 3apabOTKa 3a IT0C-
ACAyIOIIIHE PAbOUIE AHH (MACKL) HEIPEPHIBHON BPEMEHHOMR HETPYAOCIIOCOOHOCTIH,
HO 34 KAKABIH KAACHAAPHBIIA MeCAI[ He GoAee TPEXKPATHON BEAMUUHBI CPEAHCH 3a-
PabOTHOI mAATE PAbOYIX M CAYKAINEX B PECIYOAHKE B MCCALE, ITPEAIIECTBYIO-
IIIEM KQKAOMY MECAITY BPEMEHHOM HETPYAOCIIOCOOHOCTH.

Awriam, ykasaHeeM B 11. 28 TToAokeHNs (YIACTHUKAM AMKBHAALIAE IOCACACTBHI
karacrpoper Ha UepHoOBIABCKOH ADC; AMIIAM, UIMEFOIIIIM HA FKAUBEHHH TPOUX
u GoAce Aetell B Bospacte A0 16 Aer (yuaruxcs - A0 18 AeT); AOHOpaM; AuLIam, ocy-
IIIECTBASBILIAM YXOA 3a GOABHBIM PEOCHKOM U AP.), HOCOOUE IO BPEMEHHOM HETpy-
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AOCITIOCOOHOCTH HA3HAYACTCA C IIEPBOIO AHA YIPATHI TPYAOCIIOCOOHOCTH B pasmepe 100

MIPOLICHTOB CPEAHEAHEBHOTO (CPEAHEYACOBOIO) 3apabOTKA 32 pabOUIe AHI (YACHL) 110

rpacrKy paboTel PabOTHHKA, HO 32 KUKABIA KAACHAAPHBII MECAIl HE OOAee Tpe-

XKPATHOM BEAMYHHbI CPEAHEHT 3apabOTHOI ITAATHI PAOOUHX M CAY/KAIINX B PECITyOAH-

Ke B MECATIE, TIPEAITIECTBYFOITIEM KAKAOMY MECAITY BPEMEHHOM HETPYAOCIIOCOOHOCTIL

INocobue 1o BpeMEHHOM HETPYAOCTIOCODHOCTH HasHauaeTcA B pasvepe 50 mporeH-

TOB OT HICIHCACHHOTO ITOCOOHS B CAYIAAX:

—  BPEMEHHOI HETPYAOCHOCOOHOCTH B CBA3H C 3a00ACBAHKEM AN TPABMOII,
HPHWHHOﬁ KOTOPI)IX ABUAOCH yHOTpC61\€HI/IC AAKOTI'OAA, HB,PKOTI/I‘ICCKI/IX
AU TOKCHYECKUX BEIIIECTB;

—  HAPYIUICHHA PEKUMA, YCTAHOBACHHOTO BPAYOM HAN KOMHCCHEH 110 HA3HA-
YEHMFO TOCYAAPCTBEHHBIX ITOCOOME CEMBAM, BOCHHTBIBAFOILIMM ACTEH, U I10-
COOMIA 110 BPEMEHHOH HETPYAOCIIOCOOHOCTH (AdACE — KOMUCCHSA), — CO AHA
€ro HilpyI_UCHI/IH Ha CPO]\'7 yCT’dHaB/\I/IBaCN[HI\/II KO]\H/ICCI/ICI‘/II;

- HaCTyIIACHUA BpCIVICHH()fI HCTPYA()CH()C()()H()CTI/I B IICPHOA IIPOIyAd 6es yBa-
AKUTCABHOM IIPHYMHBL.

Tocobue 1o GepemeHHOCTH
1 poAaM

ITocobme o 6CPCMCHZH()C'H/I u poaam HasHadaercA B pasmepe 100 mporreHToB cpea-
HEAHEBHOTO (CPEAHEYACcOBOro) 3apaboTka 32 paboume AHU (Jachl) 110 TpaduKy pa-
OOTEI PAGOTHILIIBL, HO 33 KAKABIH KAACHAAPHBINA MECALl HE ooaee TPEXKPATHOI Be-
AMYMHBI CPEAHCH 3apabOTHOM IAATHI PAOOUNX M CAYKAIIKX B PECITyOANKE B Me-
CAE, IPCAIIECTBYIOIICM KAKAOMY MECAITy OTIIyCKa ITO 6CPCMCHH()CTI/I I poAaM,
M HE MCHEE MUHMMAABHOIO PasMepa IOCOGHS 110 GEPEMEHHOCTH M POAAM.

[Mocobue B ez ¢ pomAe-
HHEM peOeHKa

[TocoGue B CBA3H € POKACHIEM PeOEHKA HABHAYACTCA U BBIIAAYHBACTCH CAHMHO-

BPEMEHHO:

—  IpH POKACHHU IIEPBOro pebenka - B pasMepe IATHKPATHON HanbOABIIE
BEAMYHHBI OIOAKETA IIPOKUTOYHOTO MUHHUMYMA B CDCAHCM Ha AYILY Ha-
ceaeHms (Aasee — GIOAMKET IIPOKUTOUHOIO MIHIMYMA) TIEPEA AATON POK-
AcHHS pebeHKa;

—  IIPH POKACHHHU BTOPOIO M IOCACAYIOIIHMX ACTCH - B Pa3sMEPE CEMHKPAT-
HOI HANOOABINEH BEAMINHE! GIOAMKETA IPOKUTOYHOIO MUHIMYMA IIEPEA
AQTOMN POKACHUA PEOCHKA.

B caygae pomaeHms, yCBIHOBACHUS (YAOUCPEHIIS) ABYX U GOACE ACTEH, YCTAHOBAE-

HI#A OIICKH HAA ABYMA U BOACE ACTBMIE TOCOOUE HASHAYACTCH ¥ BBIITAAYMBACTCS HA

KaKAOTO peOCHKA.

TTocobue xeHMHAM, CTAB-
MM HA Y9ET B IOCYAAPCI-
BCHHBIX OPraHM3aIAX 3Apa-
BOOXpaHEHHA A0 12-HeaeAb-
HOTO Cp()Kﬁ 6CPCMCHH()

H()C()6I/IC HA3HAYACTCA M BBIIIAAYHBACTCA CAI/I_H()BPCIV[CHH() B PRSI\ICPC H?II/I()()A])H_ICI;.I
BEAMYMHBI OFOAKETA TIPOKATOYHOIO MUHHUMYMA IIEPEA AQTOH POKACHUA pC6CHK8.

TocoGwe 110 yX0Ay 3a pebeH-
KOM B BO3pacTe AO 3-X AeT

TlocoGue 110 yxoAy 3a peOeHKOM B Bo3pacte A0 3 Aer HasHadaerca B pasmepe 100
HPOL[@HT OB HAMOOABIIICH BEAUUNHBI 6IONKCT3 HpO)KI/ITO"IHOI‘O MHIHHIMYMa.
TTocoGue 110 yXoAy 3a pebeHKOM B Bo3pacte A0 3 Aer B pasmepe 50 IpoLeHToB OT
YCTAHOBACHHOTO IIOCOOMS HA3HAYACTCH (BBIIAAYUBACTCH):

- AWIIAM, BBIIIICAIIIAM HA pa6()Ty Ha YCAOBHAX, IIPCAYCMATPHBAFOIIINX HX
3aHATOCTD HA NIPOTHKEHNH GOACE TOAOBUHBI MECAYHON HOPMBI pabodero
BPEMCHI,

—  odopMACHUM PEOCHKA B YIPEHKACHUE, OOCCICUHMBAOIICE ITOAYYCHHE AO-
IIIKOABHOTO OOPa30BAHUA.

TIocobue Ha norpebenue

H()C()6I/IC Ha H()IPC6CHHC BBITAQYMBACTCA B pﬁ3N[CPC CpCAHCI‘/‘I 321.p216()TI—I()ﬁ IIAQTBI
paﬁobmx 1 CAyXKaIlluX B pECl[y6AI/IKC 3a 1103311pom/\r>1ﬁ MECALl OTHOCUTEABHO ME-
cAma HﬁCT'yTIACH'I/IH Q\[CPTI/I.

PS,BMCP rocoowust (Ma'repna/\hnoﬁ lIOMOLLII/I) Ha ]IOIPCGCHI/IC OIPEACASACTCA HA ACHD
CMCPTI/I, aB CAY“I}]}IX, KOraa 1mo HpI/I‘-H/IHC AAATEABHOTO p()SHCKﬁ yN[CpH_ICI‘() H()I’PC*
Oenne IIPOM3BOAMAOCH ITO3AHEE YCTAHOBACHHOI'O AHA CMEPTH - Ha ACHD I10T pCﬁCIH/M.

Wcrounmk: odurmanpmbii cart PoHAA cOIMaAbHOI 3armTer Haceaenus Pecrrybankn Beaapycn.

Cempl B cAyUae POKACHES PEOCHKA MOXKET PACCUHTHIBATE HA OAHOPA30BOE ITOCOOTE
B pasmepe 500% ot npoxurouroro muaumyma (700% AAf BTOPOIO M ITOCAEAYFOIIIHX
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Acerer). B aaapHeriIIeM Ha Ka)AOTO PeOEHKA B BO3PACTE AO 3 ACT IPEAOCTABAACTCS I1O-
cobue B pasmepe 100% ot mpoxurouHoro MuHuMyma. Ecan pacrioaaraembrii AOXOA
Ha YA€HA ceMbH He pespiiraet 60% 0T AAHHOIO MHHIMYMa, TO IIOCOOHE IIPOAAEBACTCA
AO AOCTEDKEHMS peOeHKOM 16 AetT. AOITOAHUTEABHBIE BBIIIAATEL OIIPEACAAIOTCH HCXOAA
13 KPUTEPUEB HYKAAEMOCTH, M BBIIAAYUBAIOTCA HA ACTEH, POKACHHBIX BHE OpaKa, AO
AocTrokeHus umu 18 aer.

IToMuMO 3TOrO CyIIECTBYeT CHCTEMA ABIOT H aAPECHAA COLMAABHAA IIOMOILb, Ha-
IIpaBACHHAA HEIIOCPEACTBEHHO Ha PerreHue mpodaemsr Oearoctu. Cucrema aApecHOH
COIMAaABHOH rTomornu Obiaa cozpana B 2001 ., HO ee aKTHBHOE IIPUMEHEHIE CACPIKUBA-
AOCBH OYCHB HI3KIM YPOBHEM AOXOAOB, IIPH KOTOPOM IIOAATAAACh COITUAABHAS IIOMOIIb.

W3HawaAbHO KpUTEPHEM IIPEAOCTABACHHUA €KEMECAIHON IIOMOIIN OBIA PACITOAATA-
emblit AOXOA Hinke 50% ot npoxurognoro munmmyma (60% c oxradpsa 2001 r.). C or-
MEHOH ke OOABIIIIHCTBA COLIMAABHBIX ABLOT KPHTEPHH HYMAAEMOCTH AAf TIPEAOCTAB-
ACHHSA €KEMECAIHON aAPECHOH cONMaAbHON romMory ObA OAHAT A0 100% ot Groa-
KeTa ITPOXKUTOYHOTO MEHHMyMa. TarKke OBIA ITOBBIIICH KPHTCPHI HY/KAACMOCTH M AAfL
EAMHOBPEMEHHOIO coLUaAbHOro mocodus ¢ 60 Ao 120% ot Oroaxera IPOKUTOIHOIO
muamMyMa. B zrrore 8 2008 1. momorrs Obiaa OkasaHa 277 TEIC. YCAOBCK, 2 CPEAHII Pas-
Mep rrocobmit cocrasua 57400 pyd. u 124500 pyO. Ha geroBeKa AAA EKEMECAIHOIO
U EAMHOBPEMEHHOIO COLIMAABHOIO IIOCOOHA COOTBETCTBEHHO. B AasbHeliriiem d€mcao
ITOAy9YaTEeACH AQHHBIX IIOCOOHI HAYAAO CHIDKATHCA, ITO HOTPEOOBAAO OIPEACACHHOIO
pedopmuposarus cucremsr. C 2010 1. A0GaBHAOCH €ITIe OAHO IOCOOHE — HA OIIAATY
TEXHHYECKUX CPEACTB COLIMAABHON PEAOHAHUTALIUN; KPUTEPUIT HYKAAEMOCTH IIPH CAH-
HOBPEMEHHOM I1ocobuu yeamdeH A0 150% oT OGroakeTra IPOKUTOUHOIO MHHIMYMA;
4 MAKCHMAABHBII CPOK IIPEAOCTABACHIA CKEMECAIHOIO ITOCOOHH ITPOAACH € 3 A0 6 Me-
cAreB. OAHAKO 9TO CHOCOOCTBOBAAO AHIIb HE3HAYUTEABHOMY YBEAMUEHHIO YHCAA AFO-
ACH, OXBAYCHHBIX COIIMAABHON ITOMOITbro. Tak 3a 9 mecares 2010 r. aapecHas momorrp
Obiaa okazana 142.7 eic. yeaoBek (13 HuX 12.6 THIC. IIOAYIHAH ITOCOOHE Ha OITAATY TEX-
HITYECKHX CPEACTB COITMAABHON PeaOMANTAITHH), 4 pasMep mocodmit cocrapua 50400
py0. u 164400 pyO. Ha UeAOBEKA AASL EKEMECAYHOIO M EAHHOBPEMEHHOIO COLIMAAD-
HOro mocobus coorsercreHHo. B 2009 r. 32 10T HEpHOA HOMOIIB ObIAA OKAa3aHA
135.8 'rpIc. YeaoBek mpu cpearem pasmepe mocodutt 63700 py6. u 1793005 py6. Takas
AMHAMUKA 9UCAA AFOACH, IIOAYIAIOIIHX dAPECHYIO COLIMAABHYIO IIOMOIIb, 1 PA3MEPOB
ITOCOOUM CBHACTEABCTBYET KaK O CHIDKCHHM TAYOHHBI OEAHOCTH B beaapycw, Tak
U O CAHIIIKOM HU3KOH depre OEAHOCTH H KPUTEPHH HYKAAEMOCTH COOTBETCTBEHHO.

BoAbmmHctBo pacxoA0B 110 (DHHAHCHPOBAHHIO CHCTEMBI COLHMAABHOH 3aIlHThI
HACEACHMSA ACKHT Ha COOTBETCTByIOIIEeM POHAE cOMarbHOMN 3aruTsl HaceAeHns. Ero
pacxoAsl B rocaeAHue TOABI (2009 1 2010 IT.) MMEIOT PaCTYIIYIO AMHAMUKY, 9TO BO MHO-
oM OOBACHACTCA YBEAUYEHIEM PACXOAOB Ha BBIIIAATY IeHcHi. Tem He MeHee, prHAH-
CHPOBaHHE PAAA COLIMAABHBIX ITAATE/KEH TAKKE YBEAMIHAOCDH. DTO OTHOCHTCA K Pa3ANY-
HeM rTocobuaM Ha Aeteit. 3a 2007—2009 rr. obrruii 0ObeM TOCOOHI HA ACTCH YBEAH-
amaca ¢ 0.79% ot BBIT a0 0.95% ot BBII. BoAbrmas gacTs 3THX pacXOAOB TIPHUXOAH-
TCA Ha TIOCOOHA HA ACTCH B BO3PACTe AO 3 ACT, MacIrTaOsl BeIIAAT KOTOphIX 13 O3H
ITOCTOAHHO YBEAHYHBAIOTCA. DTO CBA3AHO C ITOCTEIICHHBIM YBEAHHYCHUEM PasMepa IIo-
cobus: ¢ 65 Ao 80% or Groaxkera npoxuroudnoro Mmunumyma B 2008 r. 1 Ao 100%
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B 2010 r. Tawxe B 2008 1. OBIAO yBEAMMEHIE pasMePa EAMHOBPEMEHHOTO IIOCOOHSA IIPH
poxaeHIE pebeHKa ¢ 2 A0 5 OIOAKETOB IIPOMKUTOYHOIO MUHHMYMA AAf IIEPBOIO pe-
Genxa 1 ¢ 3 A0 7 AAs HocAeAyroIxX. OAHAKO CYITIECTBEHHO BAMAHMA Ha PA3MEPHI Pac-
xoa0B PC3H sr10 He Okazano. Baxnoit crarseit pacxoaoB PC3H sBasroTes mocobms
110 BpeMeHHOI HeTpyAoctocobnoctn, yeit pasmep (0.84% or BBII 3a nepsoe moayro-
are 2010 r.) cyIecTBEHHO IIPEBBIIIIACT BCE OCTaAbHBIE Tocobus. K mprumepy, pacxoAst
Ha (PHHAHCHPOBAHHE MEPOIIPHATHH I10 3aIHTE OT OE3paOOTHIIBI H OOECIICICHHUIO 3a-
usaroctu cocraBuan Beero 0.07% ot BBII, 4ro meHbIe pacxoAOB Ha O3AOPOBACHIIC
HACEACHUL

CormanbpHBIE PACKOABI OFOAKETA COOPMUPOBAHBI B OCHOBHOM BBIIIAATOMN ITCHCHIA,
B TOM 9HCA€ IIO HHBAAMAHOCTH U IIOTEPE KOPMHABLIA, IIOCOOMAMI Ha ACTEH, IT0COOH-
AMH ITO BPEMEHHOH HETPYAOCIIOCOOHOCTH. 3HAYUTEABHO B MEHBIIIEH CTEIIEHH PACXOABI
HAYT Ha COLIHAABHYIO 3aIlINTY, H Ha IIOAACPIKKY Oe3paboTHEIX B ocoOeHHOCTH. OIeHKA
3 PEKTUBHOCTI AAHHBEIX PACXOAOB MOYKET OBITH IIPOBEACHA IIyTEM CPABHEHHS CYITICCT-
BYIOIIICTO YPOBHA OCGAHOCTH M THIIOTCTHYECKOIO YPOBHSA, KOTOPBIH OBIA OBI B CAyHac,
ecAu OBl OTCYICTBOBAAM COLMAABHBIE TPAHC(HEPTHL. VICKAIOYAIOTCA IIPH 9TOM TAKHE AO-
XOABI, KAK IIOCOOHSA Ha ACTEH, APYIHE TOCYAAPCTBEHHBIC AOTAIIUH ¥ ITOCOOMS, CTUIICH-
Anu u rocobust 1o 6espadorurie. ITpu Takom crieHapuu ypoBeHb 20COAIOTHOH OEAHO-
cru ObiA 661 B 2009 1. 7.1% BMecTo 5.4%, a otHOCHTeABHOH — 14.2 11 14.6% BMecTO
11.8 1 12.4% B 3aBHCHMOCTH OT IIIKAABI SKBUBAACHTHOCTH.

CyriecTByrOITIas CHCTEMA COLIHAABHOM ITOAACPKKHE AOCTATOMHO 3(h(DEKTHUBHA B TIOA-
ACPIKKEe HACEACHNS M3 O(DHUIIMAABHO IIPU3HAHHBIX IPYIII PHUCKA. B mepsyro odepeas,
3TO IEeHCHOHEPHI 1 Aetr. CHcTeMa IIEHCHOHHOIO OOECIICYCHHS ITPAKTUIECKN HCKAFOYa-
€T CAY|IaH aDCOATOTHOH DEAHOCTH CpeAH IeHCHOHepOB. CrcTeMa ocoOuil Ha ACTEH Cy-
IIECTBEHHO CHIDKACT YPOBEHb ACTCKOI OeaHocTr. OAHAKO PEIICHHE AAHHBIX IIPOOAEM
HACT Ha YPOBHE a0COAIOTHOI OEAHOCTH, B TO BpeMs, KAK OTHOCHTCABHO CPEAHEIO AO-
XOAA H ACTH, U IICHCHOHEPBI OCTAIOTCA DEAHBIMIL. DTO TpeOyeT IepecMoTpa O(DHIIHAAD-
HOI 4epTBl OEAHOCTH B CTOPOHY €€ YBEAYEHHA 1 COOTBETCTBYIOIIIETO POCTA COLIUAAD-
HBIX TAPAHTHI, B OCOOEHHOCTH ITOcOOHH Ha AeTed. CyIecTByeT 3HAYUTEABHBIN IIO-
TEHIIHAA YBEAHUEHUA CAMHOBPEMEHHOIO ITOCOOMA IIPH POKACHHN PEOEHKA, PACXOABI
Ha BBEIIIAATBI KOTOPOTO OCTAFOTCH AOCTATOYHO HUSKUMH, HECMOTPS HA YBEAMYCHIE ITO-
cobus B 2.5 pasa B 2008 r.

B caygae meHcHoOHHOI crcTeMBr BCTaeT IPOOAEMA €€ YCTOHIHBOCTH AeMOrpadprrdec-
KHM BBI30OBaM. B OAmpkaiimme aecatuaerus beaapycs oxuAaeT yBeAMMEHHE YHCAA ITCH-
CHOHEPOB IIPU CHILKCHUHN 9HUCAd MOAOACKH, 9TO B 2030 I. IPHUBEACT K BEIPABHHBAHIIIO
YHCAQ AIOACH B IIEHCHOHHOM BO3PACTE B O(DHIIMAABHO 3aHATBIX B 9KOHOMHUKE, a AeDH-
LT IICHCHOHHOH crctemMsl oxnAactes yxe k 2015r. Obecnevnrs pruHancupoBaHme
IIEHCHOHHOH CHCTEMBI B CYILECTBYIOIIEM (popmare OYAET HEBO3SMOMKHO, UTO CTABHT
IIepEA IIPABHTEABCTBOM BBI30OB pepOPMHPOBAHISA IEHCHOHHOMN cructemsl. VHage 6oAb-
ITIOH IIAACT HACEACHF MOKET OKA3aThCA 32 UCPTOH aOCOAIOTHOH OEAHOCTH, YIUTHIBAL,
YTO M HA AAHHBI MOMEHT CYyILECTBEHHAA AOAfA IICHCHOHEPOB OTHOCHUTEABHO OEAHA.
Hauars pedropmer HECOOXOANMO B OAMIKAMIIIIE TOABL, TAK KAk AFOOast ux dopma GyAeT
COIPOBOMKAATBCA AOLIOAHHTEABHBIME H3ACPIKKAME, (DHHAHCIPOBAHUE KOTOPBIX HA AAH-
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HBII MOMEHT €ITIe BO3MOKHO 3a c4eT mpodpuriura (POHAA COIMAABHON 3aIlIThl HACe-
ACHUISL

B 1reaoM KOMITACKC MEp COITMAABHOM ITOAUTHKH, BKAIOYAIOIIAS IIOCOOHA Ha ACTCH,
AAPECHYIO COLIHAABHYIO IIOMOILD H PAA APYIHUX IIOCOOHIA, IIO3BOASET CHHU3HTH abCO-
AIOTHYIO OeAHOCTD Ha 1.7 mporeHTHOrO myHKTa. VIHBIME CAOBAME B YCAOBHH KX OT-
CYTICTBHSA YPOBEHb OCAHOCTH OBIA OBI HA TPETD BBIIIIE, YTO IIOATBEPKAACT B LIEAOM HX
s dexruBHOCTD. TAK0KE 3HAYUTEABHO BO3POCAa 3(D(DEKTUBHOCTD CUCTEMBI ABIOT. I 1o-
cae otMeHBl OoApImHCTBA 13 HUX B 2007 I. AOAA ABIOT B PACIOAAra€MBIX AOXOAAX
HaceAeHHA cyrectBeHHO ymaaa A0 0.9%. OAHAKO 3TOT HE3HAYUTEABHBIH OOBEM CO-
IIMAABHOH IOMOIIIH OT TOCYAAPCTBA TIO3BOAACT CHU3UTH YPOBEHb AOCOATOTHOM DEAHO-
cru Ha (.5 IPOLIEHTHOTO IIYHKTA, YTO TOBOPUT O BEICOKOH aAPECHOCTH ABIOT.

TABAIIIA 3.
CeeAeHIA 0 HA3HAYCHUN TOCYAAPCTBEHHOM aAPECHOI COLIMAABHOM IIOMOIITA
B 1 moayroammu 2011 roaa

Pernon YucaeHHOCTH B TOM YHCA€:

TOAyJaTeAEH €5KeMECIYHOE COIl. CAMHOBPEMEHHOE co1r. mocodue
(aea.) ocobue coir. mocobue HA OITAATY TEXH.

(py6.) (py6.) CPEACTB COIl.
peabuanTanyu
Bpecrekas 10 186 8014 1051 1121
Burebekas 8653 6521 1433 699
T'omeabckas 13 830 9 448 2 661 1721
I'poanenckas 7482 5821 725 936
Murckas 8 640 6636 848 1156
MoruaeBckas 13572 9760 2762 1050
. Munck 4875 1427 677 2771
BCEI'O 67 238 47 627 10157 9 454

Hcrounnk: Aarmble MEHECTEPCTBA TPYAA U COLIMAABHOI 3armtel Peciiybanku beaapyce.

OAHAKO aAPECHOCTD, KAK CHCTEMBI ABIOT, TAK H BCEH CHCTEMBI COLMAABHOH ITOA-
ACPIKKH, IMEET ODPATHYIO CTOPOHY. B Takux yCAOBHAX AOCTATOYHO IIMPOKUE ITAACT
COLIMAABHO YA3BUMBIX IPYIII OCTacTCA O€3 COLMAABHON IOAAEPKKH. B rrepByro oue-
PEAB, 3TO OTHOCHTCA K Oe3pabOTHEIM, CPEAH KOTOPHIX BBICOK KK YPOBCHB aDCOAIOT-
HOH, Tak U OTHOCHTeABHOH Oeanoctn. Ha urons 2009 r. mocobue o Gespaborurie co-
crasuao 45,000 pyb., 1.e. 17.6% or npoxurounoro munumyma, uau 4.1% ot cpeaneit
3apaboTHOM mAaTEL BoAee TOro, AA €ro ImoAydeHus HeOOXOAUMO OTPabOTATh OIIpe-
ACACHHOE BpeMs Ha ODITICCTBCHHEIX paboTax. BaxKHOI 1IpoOACMOIT ABASCTCA CO3AAHIIE
CHCTEMBI COIMAABHOI 3aruThl Oe3paboTHex. Ha AaHHBIF MOMEHT AaHHOE Opems Ae-
’KUT HA PEAABHOM CEKTOpE B (DOpME H3OBITOYHOI 3aHATOCTH, YTO C OAHOI CTOPOHBI
YBEAMYMBACT TOCYAAPCTBCHHBIC PACKOABI HA ITOAACPIKKY PEAABHOTO CEKTOPA, a C APY-
T'OH — 3HAYUTEABHO CHIDKACT 3(P(PEKTUBHOCTD (PYHKIIHOHHPOBAHHA PHIHKA TPyAad. Ta-
KM OOpasoM, YBEAMHUCHHE IIOCOOHA IO OEe3pabOTHIIE AO YPOBHA OIOAMKETA IIPOKH-
TOYHOIO MUHHMYMa ITOMOTAO OBl YBEAHYHTb THOKOCTH PBIHKA TPYA2, YMEHBIIIUTE II0-
TPeOHOCTh B TOCIIOAACPIKKE PEAABHOIO CEKTOPa M ODECIIECUHTh COIMAABHYIO 3aIT[H-
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IIIEHHOCTD Oe3paboTHBIM. HeratnBHEIM MOMEHTOM ITOMHMO POCTA PACKOAOB Ha BBIII-
AATy TIOCOOHIL, B TAKOM CAydYae CTaHET pOCT Oe3pabOTHIIBI H3-32 YBEAHYCHHUA IIPUBAC-
KATCABHOCTH CTATyCa Oe3pabOTHOIO, OCOOCHHO B CCABCKOI MECTHOCTH M MAABIX TOPO-
A2X, TA€ YPOBEHD 3aPIIAAT HEBBICOK.

AKTYaABHOH ABAACTCA ITPOOAEMA IPUBACKATECABHOCTH CTaTyca H6e3paboTHOTO, 0COo-
OEHHO B CEABCKOM MECTHOCTH M MAABIX TOPOAAX, TAC YPOBEHD 3apIIAAT HEBBICOK. He-
PELLIEHHOI ocTaeTcs IIpodAEMa OEAHOCTH HA CEAE, HECMOTPS Ha aKTUBHYIO TOCYAAp-
CTBEHHYIO ITOAACPIKKY CEABCKOTO XO3AHCTBA M IPOIPAMMEL Pa3BUTHA CEAd (PACXOABI
KOHCOAHAHPOBAHHOIO DIOAIKETA Ha ceAbckoe xo3sicrso B 2009 r. cocrasuan 3.9% or
BBIT). OAHEM 13 BBIXOAOB ABAAECTCA YBEAMHMEHIE IPEAIIPUHHUMATEABCKOI aKTHBHOCTH
B CEABCKOH MECTHOCTH, YTO CO3AACT AOIIOAHHTEABHBIN HCTOYHHK AOXOAOB AAf Hace-
Acups. B 2009 r. AOXOABI OT IPEATIPHHIMATEABCKOH ACATCABHOCTH AAf JKUTCACH CEAB-
CKOH MECTHOCTH cocTaBHAH Bcero 1.2% oT pacrioAaracMbIXx AOXOAOB B TO BpeMA Kak
B IIEAOM II0 HACEACHHIO 9TOT ITOKA3aTEAb HEMHOTIO Bhitie — 2.5%.

4. OnruMu3anya AbTOTHPOBAHUA

B Teopun u mpakTHKe COMUAABHON ITOANTHKN KATCTOPHA ABTOT 3aHHMACT 0CODOE
Mecto. Vcropudaeckn 0Ha 3apOAHAACH Ha IIEPBBIX 9TAIIAX COLIHOreHes3a — B hopme He-
HMHCTUTYIIHOHAAUSHPOBAHHOL, IIOAYHHCTHHKTHBHOM 3a00THI O ACTAX M CTAPHKAX, ITOA-
ACP/KKH ¥ B3AHMOBBIPYYKH. B 9TOM HaIlIAM CBOE BBIP&KEHHE COLMAOCABHAS IIPHPOAL
HeoaHTPoIOB, aOHUAHATUBHBIE MOTUBEL, 4 TAABHOE — IIEPBBIC IIPOOACCKH YEAOBEHCC-
KOIO HPABCTBCHHOIO YyBCTBA U Pasyma, CITocOOHOIO K pedpackcrr. Co BpeMEHEM ABIO-
TBI TIPEBPATUAUCH B OOINECOLIMAABHBIN HHCTUTYT, IIPU3BAHHBIN IIOAACP/KUBATH CTAOUAB-
HOCTB OOITIECTBA 32 CYET YACTUYHOIO IIEPEPACITPEACACHHS AOXOAOB, KOMIICHCHPOBATH
srrpeHOMEHBI HEOIIPABAAHHOIO HEPABEHCTBA, CTHMYAHPOBATH ITIOCHABHOE YIaCTHE
KJKAOTO B CAMOOOCCIICUCHIN, TIOAACP/KHIBATH COLIMAABHO YA3BHUMEIC KATCTOPHH, ITOBBI-
IIIATh IIAHCBI MOAOACKH U3 MAAOODECIIEYCHHBIX CEMEH B IIPHOOpETeHNH Ipodeccuu
U CAMOPCAANBALIHI H T. A.

I'loA Aproror moHuMaeTcs AFOOOE ODACIYEHIE OTKPBIBAIOIIEE AAA CYOBEKTA HOBBIE
BO3MOKHOCTH AOCTIDKECHHSA LIEAH, VAYYILIEHUA MATEPUAABHOIO IIOAOMEHMUA, AOCTYIIA
K TEM MIAN HIHBIM OAaram. B cOBpeMEeHHOM MHpe ABIOTHI CYITIECTBYIOT BO BCEX CTPAHAX,
XOTA OBl Ha MEKAUYHOCTHOM M MEKIPYIIIIOBOM YPOBHE, HO UX HAOOp H IIPOLICAYPHI
ABTOTHPOBAHI CYIIICCTBCHHO PA3AHMYAIOTCA. B HEKOTOPBIX CTpaHAX ABIOTEI MATEpHa-
AM3YIOTCA M BKAIOYAIOTCA B 3apa0OTHYIO IIAQTY, COLIMAABHYIO CTPAXOBKY HAH ACHEK-
meie ocobus. Tak, B Smommm — 910 aBTOMATIHMECKOE TIOBBIITICHIE 3APIIAATHL C YBEAHTC-
HHUeM cTaxa paboTsl 1 Bo3pacta, B CIIIA — HaaGaBKH K 3apIiaaTe TeM KATETOPHAM, KO-
TOpPBIE MOTAU OBI PACCUUTHIBATH Ha TPAHCIIOPTHBIE, MEAULIMHCKIE, KOMMYHAABHBIC H MH-
BIC ABTOTHI (BOCHHOCAYIKAIITHE, ITOAUIICHCKIE, CYABI 1 AP.), B I epManmu — GecriaaTHOE
BBICIIIeE OOpasoBanue, B Kurae — rubkas cucreMa CTHMyARPOBAHNA CEMEHHOIO OH3He-
ca u T. 1. Ha riepBRIiT B3TASIA MOKET ITOKA3ATBCA, UTO TAKOTO POAA MEPOIIPUATEL HE FIMEIOT
OTHOLIIIECHHSA K COLIMAABHOH ITOAUTHKE B ODAACTH ABIOT, OAHAKO ITPY OAIDKANIIIEM pac-
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CMOTPEHUH CTAHOBUTCA SCHBIM, YTO OHH BO3MOMKHEI TOABKO DAATOAAPS Y3aKOHEHHOMY
MEXaHU3MY LIEPEPACIIPEACACHIA U COCTABAAIOT €IO CYTb.

ITpu Bceit HECOMHEHHON COITUAABHOI 3HAYUMOCTH CHCTEMBI ABI'OT COBETCKOIO IIe-
PpHOAQ, OHa He OBIAA CBODOAHA OT PAAA METOAOAOTHHYECKUX ITOIPEIIHOCTEH, KOTOPHIE
0cobOeHHO ycHAHAUCE B 1970-¢ roas. Beraearm HekoTOpBIE M3 HIX:

1. CymecrsoBaa TpOCTOI AAAl pacyera, HO COIMAABHO HEOIPABAAHHBIA M He-

3 DEKTUBHBIA IIPUHIMUII «KATETOPUHHOCTI», COIAACHO KOTOPOMY ABIOTBI
HA3HAYAAUCH HE aAPECHO H IIEPCOHUMUITIPOBAHO, 2 BCEH IPYIIIC AHII, ME-
foIux (POPMAaABHO OOINMIl IPH3HAK ABIOTHPOBAHISA, HE3ABUCHMO OT MaTe-
PHAABHOTO ITOAOKEHHSA, HY’KAAEMOCTH, KBAAMDHUKALINH, YPOBHSA UCIIOAHEHIS
TPYAOBBIX ODf3aHHOCTEH U IIp.;

2. PacxoApI 110 (DHHAHCHPOBAHHIO ABIOT OTHOCHANCH Ha BEAOMCTBA 1 MECTHBIE
OpraHbl VIIPABACHUA M TEM CAMBIM PACTBOPAAHCH B HX OIOAJKETAX, CO3AABAs
BHAHMOCTD «DCCITAATHOCTID;

3. ABrOTBI rACHAM HEAOCTATKH OIIAATBI TPYAA: A€T9e OBIAO IIPEAOCTABHUTE TOMY Ke
CEABCKOMY YUHTEAIO JKUAUIIHYIO ABIOTY, Y€M IIOBBICUTD 3apaOOTHYIO IIAATY;

4. ABroTsI IO3BOASIAH OTHECTH PEIIIEHHE HA3PEBIIIX COLMAABHBIX IIPODAEM Ha
Oyaymee;

5. ABrOTHI CMCIIMBAAKCH C IIPHUBUACTHAMI, IIPHAABAS IIOCACAHUM (POPMY y3aKO-
HCHHBIX IIPEHMYIIIECTB.

INMocrcormaancrrdeckne crpaner B Hadase 1990-x TOAOB IPOAECMOHCTPHPOBAAM
TPU MOAEAH COLIMAABHOMN IIOAUTHKH, B TOM YHCAE H B OOAACTH ABLOT. [lepBas MOAEAD
(crpanst LIBE, orgactu [TpubasTukm): crpeMACHHE palliOHAAH3UPOBATH COLIUAABHBIE
PACXOABL, YIIOPAAOYUTH YHACACAOBAHHYIO CHCTEMY ABIOT, COXPAHsSs CPABHUTEABHO BbI-
COKHE HAAOLHU — BBIIIIE, YEM B CTPAHAX C COIIOCTABHMBIM YPOBHEM SKOHOMHHYECKOIO Pas3-
BuTHA. Bropasd MOAeAb — IIPAMO ITPOTHUBOIIOAOMKHAA IIEpBOI (cTpansl 3akaBkasba u Cpe-
AHEI Asum): AHIIEHIEe OIOAKETHOTO (PUHAHCHPOBAHISA LIEABIX OTPACACH COLHAABHOI
chephl ¥ UX ITOAHAA 3aBUCHMOCTD OT HETOCYAAPCTBEHHBIX HCTOYHIKOB B CHAY PE3KOIO
CHITKEHHUA HAAOTOBBIX IOCTyIIACHHM. [Ipeskame ABroTsr (pOpMasbHO He OTMEHAAHCD,
HO OHH OTMHPAAH.

Tperpa Mmoaeab — mpomexyrounan (Poccus u beaapycs, orgacta Vipanma n Moa-
AOBA): IOIBITKU TOCYAAPCTBA COXPAHUTH KOHCEPBATHBHYIO IIPEEMCTBEHHOCTD B AAHHOH
chepe, 9TO ITOTPEOOBAAO 3HAYHTEABHOIO YBEAUYICHHUSA YHCAA ABTOT AASl AMOPTH3AIHE
CHIDKEHUA YPOBHA JKH3HI H BMECTE C TEM BBI3BAAO H PACTYIIIEE IIPEBBIILICHUE COLIUAAD-
HBIX OOf3ATEABCTB I'OCYAAPCTBA HAA BO3MOXKHOCTAMH UX (puHAHCHpoBanud. B xomie
1990-X rOAOB CTAAO OYEBHAHBIM, YTO «IIPOCTBIM YBEAHYECHIEM ACCUTHOBAHHI Oe3 cMe-
HBI MEXAHU3MOB M HAITPABAECHHIT PACXOAOBAHHUA CPEACTB IIPOOAEMBI COLIHAABHOH ce-
PPBI peITICHb! OBITh HE MOIYD».

[ToaaBasirortiee HOABIIIMHCTBO KATAKAU3MOB — ODITIECTBEHHBIX, KOAACKTUBHBIX, AITY-
HOCTHBIX — ITPONCXOAUT TAM U TOTAQ, TAC M KOTAQ AFOAN HE MOTYT MAN HE XOTAT TPE3BO
OLIEHUTDH CYIIECTBYIOIIEe IoAOKeHHE AeA. [lomyaapras dopmyaa xorma 1980-x ro-
A0B: «Tak xutph HeAB3a (C. ['oBOpyXHH), AOCTATOYHO aOCTPAKTHA U HEKOHCTPYKTHB-
Ha. OAHAKO OHA OTP@XKAAA HA3PEBIIHE IIPOTHBOPEUMA M TEM CAMBIM ITOATAAKHBAAR
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K IIOMCKY X PEIICHUA, TO €CTh ObIAA AMATHOCTIYHOM, YTO, KAK HU3BECTHO, B AFOOOM
AeAe DOABILIE IIOAOBUHBI YCIIEXA.

INpobaemmas curyarnst B OOAACTH ABIOTHPOBAHHA COCTOUT B TOM, YTO CYILIECTBY-
IOIIAs CHCTEMA ABIOT IIEPECTaAd OBITh AACKBATHOI KAK C TOYKH 3PEHHA CBOETO IIPEAHA3-
HAYCHUA M COIIMAABHBIX (DYHKIIHI, TAK M OTHOCHTCABHO H3MCHUBIIIHXCS YCAOBHIL
u o01ecTBeHHbIX HOTpebHOCTEH. OHA HE YAOBACTBOPAET HU IIOAYIATEACH ABIOT — pe-
LUIIHEHTOB, HU I'OCYAAPCTBO U T€ OPIaHBI, KOTOPBIE OT €rO MMEHHU BBICTYIIAIOT B Ka-
gectBe OGonmpumapres (OT AaT. bonus — AOOPBIA, XOPOILH), — TeX, KTO IPEAOCTAB-
AfIET ABIOTBI HaceAeHHrO. [lepBble CUMTAIOT, YTO MHOIHME ABIOTBI OOECLICHHBAFOTCA
U yiKe He TIO3BOASFOT PEIaTh KAKHe-ANDO KUZHEHHbIE IIPOOAECMBL; UTO B YHCAO ABIOT-
HUKOB ITOITAAO MHOTO AHII, KOTOPbIC UX HE 3ACAYKUBAIOT, 4 94CTO U HE HYXKAAFOTCA
B 9TOM; YTO CYILIECTBYIOIAA CHCTEMA 3AIyTAHA 1 HEITPO3PavHa u IIp. Bropsie — ccpraa-
IOTCA Ha TO, 9TO DOABIIIE TIOAOBHUHBI HACEACHHS UMEET KAKHE-TO ABIOTBL, B CHAY HY€IO
IIPH BO3PACTAIOIIMX 3aTPATAX HA TU IIEAN Pa3MEPBI ABIOT CHIDKAIOTCH H T. A. Peans-
HBIC CPEAHHUE Pa3MEPEI ABIOTHBIX BBIITAAT OCTAIOTCA HH3KHMH, B TO K€ BPEMS, KaK I10-
Ka3BIBAFOT COLIMOAOIMYECKHIE HCCACAOBAHMSA, MHOTHE ABIOTBI PACIIPEACAAIOTCH TAKHM
00pasoM, ITO HX OOABIIIAS YACTb IIPUXOAUTCH HA CPEAHE- U BBICOKOOOECIICICHHEIE
IPYILIEL IO CPABHEHHIO C MAAOOOECIIEYECHHBIMU (IO TPAHCIIOPTHBIM ABIOTAM PA3HHIIA
B 4 pasa, KOMMyHAABHBIM — B 2 pa3a B IIOAB3Y ODCCIICICHHBIX M AHIIIb ABIOTEL IO OITAQTE
AEKApPCTB B IPYIIIE MaAooOecIedeHHBIX B 1,3 pasa Ooablie). DTO 3HAYHUT, UTO IIyCTh
U CO 3HAYMTECABHBIM OITO3AAHICM, HO AOCTUTHYTO IIOHNMAHHCE TOTO, YTO ITOAOKCHIE
A€A B AAHHOH 00AQCTH HEOOXOAHMO H3MEHUTH.

UYro Kacaerca KOHCTPYKIUBHOIO 3HAHUA, TO €r0 IIOKa He xBaraeT. Haunnan pedop-
MBI, HEOOXOAHUMO IIPEKAE BCETO OIPEACAHUTD, U€IO MBI XOTHM: COKPATHTH PACXOABL,
HU3MEHHTHh CXeMy (DHHAHCHPOBAHMUSA, IIEPECTPOUTH (DYHKIHUU ABIOT HAH OTACAHTH
ABIOTBI OT APYTHX CPEACTB KOMIICHCAITUH, A TAKIKE OT IPEHMYIIIECTB BOSHATPAAUTEAD-
HOTO U CTEMYAHPYIOIIEro mAaHa. Eirie cAoxHee cka3aTs, KAKHE ABIOTEL MOKHO HU3bATH
6e300AC3HEHHO, KAKME 3AMCHITH M 9EM, KAK HA 3TO OTPCATHPYIOT TC HMAHM HHBIC KaTe-
TOPHH HBIHEIIHUX H OCOOCHHO ITOTEHIIHAABHBIX ABIOTHHKOB, — HA TAKHE BOIIPOCHI
YCTKHUX OTBETOB HET.

Bropoit ararr — KOMITAGKCHBIH MEKAMCITHIIAMHAPHBINA HAYIHBIA aHAAU3 ITPOOACMBI
C TEOPETHYIECKUM MOACAUPOBAHIEM PA3HBIX BAPHAHTOB — HA CETOAHAIIHHUNI ACHB IIPO-
HyIeH. A TeM BpeMEHEM OYEBHACH HEAOCTATOK M SMITHPHIEcKOl nudopmarm. Ha-
LIpUMEP, IO AAHHBIM POCCUHCKUX yIeHBIX, A0 30% paOOTHUKOB, HMEIOIINX IIPABO HA
IICHCHOHHBIC ABIOTHI, TPYAATCSA B HOPMAABHBIX (2 HE BPEAHBIX) ycAOBHAX. CyAd 110 Bee-
My, IIOAOOHEBIE CABUTH IIPOM3OIIAN U B beAapycu, HO AOCTOBEPHBIX KOAMYECTBEHHBIX
rokasareAcii Her. Hy)KHO yaHTBIBATE, 9TO ABIOTBL, IIO CIIPABEAAMBOMY YTBEP/KACHIIO
AOKTOpa fopuardeckux Hayk A.B. Maabko, «...He TOABKO mpaBoBoe cpeActBo. OHu
BECbMA TECHO «BIIACTEHBD U B IIOAUTHKY, X B MOPAAb, H B 0OBIYan. DTO OOIIECOINAAD-
HBIH PEIyATTUBHBIA HHCTUTYT, OAUILICTBOPSAFOIINI COOOH MCKAIOYCHUA U3 OIIPEACAL-
HHBIX TpaBuA» [Maabko, 1999].

Poccus panprre Hagana pedpoOpMy U IOIIIAA IO IIYTH «MOHETHU3AIIII ABIOT», CMBICA
KOTOPOH — B 3aMEHE «HATYPAABHBIX ODACTUCHUID (IIOMOIIH) AAfL OIIPEACACHHBIX KATe-
ropuit HaceAcHHs (OECIIAATHBIN ITPOE3A, ACKAPCTBEHHOE OOCCIICUCHNUE, CKUAKI Ha OITAd-
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Ty KOMMYHAABHBIX YCAYI' M IIP.) ACHEKHBIMH BBIIIAATAME AW KOMIIEHCAImsmu. Pa-
LIMOHAABHOE 3€PHO TAKOIO IIOAXOAA BUAHTCA B TOM, YTO IIOABAAECTCHA BO3MOMXHOCTD OO-
A€E CTPOIOIO y9eTa ABIOT, 4 3HAYHT, IIPEAOTBPAILIEHHUSA 3AOYIIOTPEOACHHM, IIPUIIICOK
u 1. 11. CyIIecTBEHHO H TO, 9TO Te, KTO HE MOKET BOCIIOAB30BATHCA IIOAOKEHHBIMU HM
ABIOTAMHU (HAIIPHMEP, CEABCKHUE IEHCHOHEPH — OECHAATHBIM IIPOE3AOM), ITOAYUIAIOT
HEKOTOPOE BO3MEIIIECHHE, PABHO KAK M TO, YTO CO BPEMEHEM MOXET OBITB CO3AAHA
GoAee CIIpaBeAAUBas OLICHKA BKAAAA U 9(PEKTHBHAAL CHCTEMA CTHMYAUPOBAHUA ACAO-
BoIl akruBHOCTH. OCHOBHAA TPYAHOCTD 3aKAFOYAETCA B TOM, KAK M BO CKOABKO B ACHEHK-
HOM BBIP&KEHUH OLICHUTD IIAKETEl ABIOT C YIETOM HHAUBUAYAABHBIX PA3AIYHI, IIPEXK-
A€ BCEr0 B OTHOIIEHHN AEKAPCIB, HO TAKAKE M TPAHCIIOPTHBIX, KOMMYHAABHBIX, O0Opa-
30BATEABHBIX H APYTHX YCAYT. C 3TOH TPYAHOCTBIO HE CPasy YAAAOCH CIIPABHTHCH, OLLLy-
maetcs oHa U ceropHA. ITo caoBam mpeaceaareas I'ocaymer Poccnu B. I'prrzaosa, «a1o-
AOBHHA ABIOTHHKOB IIPEAIIOYAA ITOAVYATH ACHBIH BMECTO OECIIAATHBIX ACKAPCTBY.
[Tpumsara nporpamma AAO — AOIIOAHHTEABHO AGKAPCTBEHHOIO ODECIIEYEHNs, OXBAThI-
BAIOITIASl OKOAO CEMU MHAAHOHOB YEAOBEK, B TOM YHCAC TPHCTA TBICAY HYKAAFOIIIIXCA
B AOPOTOCTOSIIIHUX IIPEIIapaTax.

Meuorne Abrorer B Poccun 3aMEeHEHBI ACHEKHBIMHU BBIIIAATAME, OAHAKO HACTYIIHB-
il skoHommrdeckuii kpusuc 2008r. Hapymma xoA pedopmer. He Bo Beex permonax
OTMEHEH ABIOTHBIN Ipoe3A. Tawxe OBIAM OTMEHEHBI HATYPAABHBIE ABIOTEHI, KOTOPBIE
3aMEHUAU ACHEIKHBIC KOMIICHCAIINN Ha (DEAEPAABHOM U PETHOHAABHOM yPOBHSAX. Pe-
IIIEHBI BOIPOCHI 11O BBEACHHIO HAADABOK 32 CAOMKHOCTB, HAIIPAKEHHOCTD U CIIEIIHAAD-
HBIH PEKUM CAYKOBI AAl BOCHHOCAYIKAIIIX U COTPYAHHIKOB OPIdHOB BHYTPEHHIX ACA
B YaCTH KOMITCHCALIMH OTMEHEHHBIX HATYPAABHBIX ABTOT 9THX KATETOPHIA IPAKAAH.

[pu mposeaeHun peddOPMBI OBIA BEIIBACH PSiA IIPOOAEM:

~  POCCHHCKHM IPAKAZHAM IPEAOCTABAACTCH COLIUAABHAS IIOAACPIKKA B PA3HBIX
oOBeMax B 3aBHCUMOCTH OT (PUHAHCOBOI obecriedeHHOCTH cyOBekToB Peae-
parmm. OTO IPUBOAUT K HAPYILICHHUIO PABEHCTBA IIPAB IPAKAAH HA COLIHAAD-
HOE 00eCIeIeH e U Pa3PyIIAeT EAHHOE COLUAABHOE IIPOCTPAHCTBO CTPAHBI;

- He PEIICHBI B IIOAHOH Mepe BOIPOCHI 00 OTHECEHHN Ha (PEACPAABHEIH YPO-
BEHb PACXOAHBIX OOA3ATEABCTB IO OCYILECTBACHHIO MEP COLMAABHOM ITOAAEP-
KKH peaOHANTHPOBAHHBIX AHLI, AHLI, IPU3HAHHBIX IIOCTPAAABIIIIME OT IIOAH-
THYECKUX PEIPECCHI, TPY/KEHHKOB ThIAA U IPAKAAH, HAIPAKACHHBIX HAIPYA-
uemM 3HaKOM «I Touerasiit Aconop CCCPy» u I louernsiit Aoorop Poccurm,

- mepepada OOPA30BATEABHBIX VIPEKACHHN HAYAABHOIO H CPEAHETO Ipodec-
CHOHAABHOIO OOpa3oBaHuA B BeAcHHe CyObekroB PO opraHmsanimoHHO OKa-
32AaCh HEAOCTATOYHO ITIOATOTOBACHHOW M He ObIAa OOecIiedeHa HEOOXOAHU-
MBIMH (DHHAHCOBBIMH pecypcamu. B pesyabrare B psIA€ PETHIOHOB YKA3aHHbBIE
00pasoBaTeAbHBIC YIPEKACHUSA He (DHHAHCHPYIOTCA B HCOOXOAUMOM OO'BEME;

~ B psAe cyObexToB Peaepariii OCTArOTCA IIPOOAEMBI B YACTH ODECIIedeH s Hec-
IIAATHBIME ACKAPCTBEHHBIMU CPEACTBAMH HEKOTOPBIX KATETOPHI IPAKAAH. DTO
OTHOCHTCH, HartpuMmep, K AcrpaxaHckoi, bpsucxoii, Kyprauckoii, Caxasus-
CKOH U PAAY APYTHX ODAACTEL;

-~ HEODXOAHMO PELLHUTh BOIIPOCEHL, CBA3AHHBIC C ABIOTAMH IIO OIIAATE KHMAHIII-
HO-KOMMYHAABHBIX YCAYT. B COOTBETCTBHM € 3aKOHOM MEPBI COLIAABHOI IIOA-
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ACPKKH B 3TOM cdepe OTHECCHBI K PACXOAHBIM OOA3ATEABCTBAM CYOBEKTOB
Depeparrm. Bo MHOMEX personax Aprots o omaare 7KKV zameHeHbI AcHE -
HOM KOMIICHCAITHCH, PasMep KOTOPOH HE IIOKPBIBACT PEAABHBIX IIOTPEOHOC-
TEH HA OIIAATY AAHHBIX YCAYT;

- ¢ mposeAcHHEM peddOPMEL B CTpaHe yeHANAACh AudpdpepeHnmanys B ypOBHE
ITOAAEPKKI TPAXKAAH, MMEFOITIX ACTEH, B 3aBUCHMOCTH OT PErHOHA ITPOKH-
BaHud. B HexoTOphIX cyObekTax PP exxemecsadHOE IOCOOME Ha pebEHKA IT0-
IIPEKHEMY BblrtaadmBacTcs B pasmepe 70 pyOaeii. [Tpu 3ToM B OTACABHBIX pe-
rHOHAxX pasmep Takoro mocodus cocrasader 300-340 pyOaert [AaBbIacHKO,
2012, c. 240].

B meaom, mpeoAoAeBas HEKOTOpPBIE IIEPBOHAYAABHBIE IIPOCYETEL, pedhopMa IO TH-

Iy «MOHETU3ALIUH ABIOT» COBEPIIIEHCTBYETCA M BXOAUT B JKU3Hb.

Beaapycp nzdbpasa, MOKHO CKa3aTh, <HYACBOH BapHaHT». Ero cyts packpsia Ipesn-
AcHT beaapycu, otBedas Ha npecc-koHdepernmu aas CMH pernoros Poccrn Ha Bo-
mpoc xypHasucta u3 Cmoaencka: «He naanupyere au Ber 8 Beaapycn monernsanmo
Aprot 1o npumepy Poccuury IlpuBeaeM OCHOBHBIE ITOAOKEHHUSA €IO OTBETA, IO BO3-
MOXKHOCTH, OAM3KO K TCKCTY.

1. «M®BI OTMEHHAHM BCE ABIOTHI U CEHYAC BBOAMM HX YKasom IIpesmaeHTa And
TeX, KIO MMH AOAKEH IIOAB30BathcA. lIpemae Bcero, sro muBasmAbRL Bo-
BTOPBIX, MHOTOACTHBIE CEMBH.

2. Ilo aexapcrBam: 94eTKO OmpeAcAHAH 37 OOAE3HEH, «HO OT OAOBHON OOAM

AHAABIHH UAU LUTPAMOH IIOKYIIACIIIb CAMY.

MBer oTA2EM ACHBIT By3aM: pa3OepPHTECh, KTO OYAET €3AUTH OECITAATHO.

4.  He monerusamus, a moBsienne mmencuii: «Bort Tebe AeHbru, Xodern exarb —
IIAQTH, HE XOYEIIb IIAATHTD — HAU IIEIITIKOMY.

S

5. Bce 9111 ABIOTHBIC ACHBIT HAIIPABAAFOTCA ACTAM (HMMECTCA B BUAY OecITAaTHOE
IIITAHHE B IIIKOAAX, O3AOPOBACHIE, MIHIMAABHASA TIAATA 33 ACTCKHIL CAA U IIp.),
[AasbiacHKO, 2012, c. 240].

Hyxmo yaects, uto ITocranoBaenmem Cosmuna beaapycu Ne 526 ot 25 ampeas
2007 roaa OTMEHECH KATECTOPUIHBIN TIOAXOA U BBEACHA AAPECHAS COIIMAABHAS ITOMOIIIb
(ACIT) aas cemeit ¢ AooxoaoM A0 80% Oroanera mpoRUTOIHOrO MuHHMyMA. CpaBHI-
Bas rporeccsl pechopmuposanud B Poccun u Beaapycn, BaKHO OTMETHTD, YTO IIPH
OOIIHOCTH IIeAeH HMMEIOTCH HEKOTOPBIE PA3AHYHA B MEXAHH3MAX WX PEAAHBALHM.
B aexabpe 2009r. Obia mpumAT 3aK0H «O ABIOTAX M COLHMAABHON ITOMOIIH IPAKAAHAM.
B cootBercrBum ¢ KOTOPBIM OTMEHECHBI MHOITIC COLIMAABHBIC ABIOTHI AAfl IICHCHOHC-
OB, CTYAGHTOB U APYTHX Kareropuii rpaxaad. OHH 3aMEHEHBI aAPECHON COLIHAABHOH
IIOMOIIIBIO B BUAC CAMHOBPEMEHHOIO M CKEMCECAIHOTO HOCOOHIMA. ABrOTEL, B 9aCTHO-
CTH OECIAATHBIH IIPOE3A Ha OOIIECTBEHHOM TPAHCIIOPTE, COXPAHAT TOABKO HHBAAHABI
IIEPBOM M BTOPOII IPYIII, HECOBEPILIEHHOACTHIE, IIPOMKUBAIOIIHE B 30HAX PAAHOAK-
THBHOTO 3aIPA3HEHUS, ITOCTPAAABIINE OT YePHOOBIABCKOH KatacTpodsbl, a Takke le-
pou beaapycu, Coserckoro Corosa, Cormasucruaeckoro Tpyaa, Caassl, TpyaoBoi
Caassl, HarpaxAeHHBIE OpAcHOM Ortedectsa Tpex cremeHei. [IpoAoAHaT MoAb30BaTh-
CA ABLOTAMI H YYaCTHHKH M MHBAAHABI BOMH H POAHTEAH BOCHHOCAYIKAIIIUX ITOIHO-
IIINX IPH HCIOAHEHHH CAYKEOHOTO AoAra [AaBeiacuko. 2012, c. 247).
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B obenx crpanax B Hacrosiee BpemA HEAOCTATOUHO IPOPAOOTAHEI METOAOAOTHYEC-
KHE OCHOBAHHA ABIOTHPOBAHUSA, B YACTHOCTH, OTAUYHUE ABTOT OT HHBIX KATETOPUH BO3-
HArPAAHTEABHOIO IIOOIIPHUTEARHOIO Xapaxrepa. [1o rakoit nprraune B Poccun Ha ep-
BOM 3Talle OKA3aAHCh VIIEMACHHBIME IIPaBa PAAA KATETOPHH 3aCAYKEHHBIX PaOOTHH-
KOB — I€POEB CTPAHbI, OPACHOHOCLIEB, AAYPEATOB, HAPOAHBIX apTHCTOB 1 Ap. B Beaapy-
CH, YIHTBIBAA ONBIT Poccri, IMOYETHEIE AOHOPB! COXPAHHMAH IPAKTITIECKH BCE ABIOTHL
Vupresas, aro onruMusarys AbrorT B Pb u PO Oyaer mpoAOAKaTbCA HE OAHH TOA,
LIEAECOODPA3HO €IIle Pa3 OOPATHTHCA K AHAAM3Y METOAOAOTHUECKIX ACIIEKTOB M FOPH-
AMYIECKUX KATETOPUH 5TOH BAXKHOM AAAL COLIMAABHOM IIOAUTHKN IIPOOAEMBL

DeHOMEHOAOIHA ABIOT OTPAXKAET HMX MCTOPHYECKYIO KOIEPEHTHOCTH (COOTHECe-
HUE) TAKHAM IIPOCOLUAABHBIM MOTHBAM, KaK appHAHAIHSA (IIOAACPKAHUE COLIMAABHBIX
CBA3CH, OOIIHOCTM), AABTPYH3M M IIOMOIIb. VI3BECTHBIM AMEPHKAHCKHH IICHXOAOT
I'. Mroppeti omucsBas (heHOMEH ITOMOIIH CACAYIOIIIM OOPA3OM: «BBIKA3BIBATH COTYB-
CTBHC U JAOBACTBOPATH ITOTPEOHOCTH OECITOMOIIIHOTO APYIOrO — PeOCHKA A ATODO-
I'O APYIOro, KOTOPBIA CAQ0, IIOKAAEUEH, YCTAA, HEOIIBITEH, HEMOIIIEH, YHIKEH, OAHHOK,
OTBEpKEH, DOACH, KOTOPBII IIOTEPIIEA ITOPAXKEHNE AU HCIIBITBIBACT AYILEBHOE CMf-
tenne» [Mroppeti|. BeckopbicTHas ITOMOIIB, BMECTE C MOPAABHOM ITOAACPIKKOM, ObIA2
HUCTOPHYECKU IIEPBOH (POPMOH COLIMAABHOIO ABIOTHPOBAHUA (B OTAHYHE OT POAHU-
TEABCKOI 3a00TAHBOCTH M KPOBHOPOACTBEHHBIX ODA3aHHOCTEN). 3apoAUBIIasAc B IIep.
BOOBITHOH OOIIIMHE, OHA IIPEAOCTABAAAACH B IIEPBYIO OYEPEAD YA3BHMBIM KATCTOPHAM
— AETAM, CTAPUKAM, HHBAAMAAM U APYTHM, KAK HE HMMEFOIIMM AOCTATOYHBIX CPEACTB
AASl CAMO3AIIINTHI M BEIKHBAHHSA, 4 TAKKE TEM, KTO ITOITAAAA B 3ATPYAHUTEABHOE ITOAO-
’KeHHe, OCOOCHHO IIPH YPE3BBIYAHHBIX OOCTOATEABCTBAX (IIOKAPHI, HABOAHCHUSA H T.
1.). Hapsaay ¢ marepraApHBIME ITOMKEPTBOBAHHAMU B POPME AApEHUSA (OPYAMIT TPyAa,
CKOTa, TOIAMBA H IIP.) IIOCTPAAABIIIHE MOTAH OCBOOOMKAATBCA OT HCIOAHEHHA HEKO-
TOPBIX OOINX OOA3AHHOCTEH H, YTO OCOOCHHO BAKHO, IIOAYYATH TPYAOBYEO ITOMOIIb CO
CTOPOHEI COIIAMEHHHUKOB, IMEIOIIYIO HE TOABKO IOTPEOUTEABHYIO IICHHOCTD, HO H BbI-
COKHH MOPaABHO-TICHXOAOTIYeCKHi 9pdekT. TPpaAnIua HETOCPEACTBEHHOTO TPYAO-
BOIO yYACTHSA COXPAHAAACH MHOTIHE Beka. B pycckoit aepeBHe aTa popMa HOCHAA Ha3-
BaHue «roMoum». B Beaapycu oxa n3BectHa Kak «roAOKa».

Anaansupys peromer geroseka, [1. Teiisap ae [llapAeH IPOHHUIIATEABHO 3aMETHA,
YTO BCAKOE STOUCTHYECKOE PEIIICHHUE KU3HI ABIKIMO MOTHBAMU OAHOBPEMEHHO pBe-
HuA U OeCCHANA. DTOU3M TIPaB, IIOAHHUMAACH BBEPX M Pa3BHBad AO IIPEAEAA COOCTBEH-
HOE, YHUKAABHOE 1 HellepeaaBaeMoe coaepikanme. OAHAKO OH AOMYCKAET TPATHIECCKYEO
oIuOKy, CyTb KOTOPOH B CMEIIMBAHIN HHAUBUAYAABHOCTH M AMYHOCTHOCTH. «Crpe-
MACH KaK MOKHO OOABIIIE OTACAUTBCH OT APYIHX 9AEMEHTOB, OH HHAUBHAYAAUZHPYCT-
Cfl, HO, HHAUBHAYAAU3HPYACH, OH IIAAA€T OIIATh M CTPEMUTCA YBACYb MHUP Ha3aA, K MHO-
’KECTBY, K MaTepun. B AeHCTBHTEABHOCTH OH yMEHbIIaeTCA U Tepsercs. YToOsl ObITh
IIOAHOCTBEO CAMHMH COOOI, HAM HAAO HATH B OOPATHOM HAIIPABACHUHU — B HAIIPABAC-
HUH KOHBEPICHIIMH CO BCEM OCTAABHBIM, K APyroMy. Bepirmna Hac caMux, BeHeIl Ha-
el OPUIHHAABHOCTH — HE HAINd HHAUBHAYAABHOCTD, 4 HAIIIA AHYHOCTD, 4 3Ty IIOC-
AEAHFOFO MBI MOMKEM HAWTH AHIIb OOBEAHHAACH MEKAY COOOM. Her ayxa 6e3 curresa.
Bcee tor e camerit 3akom, ceepxy aonusy. Hacrosmee Ego Bospacraer obparHo mpo-
ITOPIIHOHAABHO «3IOTH3MY». BBIAO OBI OIIHOKON HHTEPIIPETHPOBATH ITU CAOBA B AyXE
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MOPAAH3ATOPCTBA, OCYKACHHSA IICHXOAOIH 3IOU3MA MAM AQKE IIPU3BIBA K EAMHEHUIO,
D10 BBIBOA KaK O (DEHOMEHE YEAOBEKA, TAK H O (DEHOMEHE COLIUAABHOCTH, TO €CTb «KOA-
ACKTHBHOM TOMIHI3AIIII — TOMHHI3AIHH Beero BuAay [Tetisap ae [lapaes, 1987].

5. 3akAroueHue

CoBpemeHHas Hayka ODA2AAET AOCTATOYHBIMI CBEACHHAMHE, YTOOBI YTBEPKAATD, ITO
IIPOLIECC AHTPOIIOCOLIHOIEHE3a OBIA OBl HEBO3MOMKECH O€3 aABTPYH3MA, ITOAACPIKKH,
COTPYAHHHYECTBA U TIP., TO €CTh TEX COLNAOCABHBIX YePT HHAUBHAA 1 COLINAABHBIX CBSi-
3€H, CKPEIAAIOIIIX 9€AOBEIEeCKOe COOOIecTBO. HeaHAECPTAABIIBL, ¥ KOTOPBIX «yKE ABHO
OOHAPYKUBACTCA IICHXHYCCKAA CTYIICHB (IICPBBIC 3AXOPOHCHU). .. 1 HAAMYHC ITAAMC-
HU HACTOAIIIETO Pa3yMay, TeM HE MEHee, OKA3AAHCh TYIIMKOBOH BETBBIO 9BOAroImu. [1o-
BCACHIIE HECAHACPTAABIICB «XAPAKTEPHU30BAAOCH PE3KOH BO3OYAHMMOCTBIO, YACTO IIPUBO-
AMBLIICH, TIO-BUAMMOMY, K KPOBABBIM CTOAKHOBEHIAM B HEAHACPTAABCKOM KOAACKTHBE.
O CTOAKHOBEHHSAX CYAAT IIO YHCAY IIPOAOMOB Ha CKEAETAX HEAHACPTAABCKOIO YEAOBEKA,
OOHAPY/KEHHBIX B IIEIIEpaX M HHBIX MeCTaX 3aXOpoHeHws. OHM CBHAETEABCTBYIOT
O TOM, YTO COLMAABHAS TKAHb COODINECTBA errie He cPOPMUPOBAAACH, 300AOTHYECKUE
HHCTHHKTHI (ITOAOBOH, ITHITIEBOM) YAOBAECTBOPAAHCE CHAOH. IToBEImIeHHAs arpeccus-
HOCTB MEIIIAAA TAKKE IIPUPYICHUIO *KUBOTHBIX, TPeOyIoIeMy TepreHus u Aacku. «[ lo-
BEPX HEAHACPTAABIIA OKasbBacTcs, o cAoBaM Tetap ae [lapaera, Homo Sapiens, co-
BEPILUMBIINE BHE3AITHOE HAIIECTBHE, IIOATOHAEMBIH ACHCTBUEM KAIMATA MAU AYIIIEB-
HeM OecriokorictBomy [Tetiap ae apaen, 1987]. Ormernm, 9ro MexaHugecKkuil mepe-
HOC Ha ODIIECTBO OCHOBHBIX KATETOPHH 9BOAIOIMOHHON TEOPHUH, TAKAX KaK OOppOa 32
CYILIECTBOBAHUE, €CTECTBEHHBIH OTOOP, BELKHBAHIE HAMOOAEE IIPUCIIOCOOACHHBIX, BEACT
K COLIMAABHOMY AAPBHHI3MY, B TOM HYHCAE M K €r0 HAHOOAEE PEAKIHMOHHOH (hopme —
pacmamy. Kax mmcaa A. Macaoy, «AapBHH ObIA HACTOABKO YOEKACH B AYPHOH IIPHPOAE
MHCTHUHKTOB, YTO OCHOBHBIMI (DAKTOPAMH 3BOAIOIINH KHBOTHOTO MHpPA CIEA OOPBOY,
COPEBHOBAHHUE, H COBEPIIEHHO HE 3aMETHA IIPOABACHUH COTPYAHHYECTBA, KOOIEPa-
IINM, KOTOPBIC, OAHAKO, ACTKO CyMcA pasrafiacte Kpomotkwmm» [Aassiaenko, 2012,
c. 250].

CorraabHbIE CBA3H, OAATOAAPS KOTOPBIM CYILECTBYET YEAOBEIECKOE COODIIIECTBO (OT
CEMBU AO TOCYAAPCTBA H YEAOBEYECTBA), IIPH BCEH HX CAOKHOCTH U IIPOTUBOPEIHBOCTH
HE MOLYT OBITh TOTAABHO BP&KACOHBIMI. /\FOAH HE MOIAM OBI KITh BMECTE — HH B €CTEC-
TBECHHOM, HH B IPA)KAAHCKOM COCTOSIHHM, CCAH ObI IIPUACPKIBAANCH ITpuHIma Homo
homini lupus est («deroBek geroBeky BoAk»). Ho 1 B oanHOUKY, HekuM «poOHH30-
HOM», YCAOBCK BBDKUTH HE MOKCT; COBMECTHOCTH, KOTOPYIO PYCCKHE PEAHITO3HBIC
durocodsl HasbBaAL COOOPHOCTBIO, — CYABOA HHAHMBHAA M ECTECTBEHHBIN 3aKOH
KU3HI. XPHCTHAHCKAA MOPAAb HESTOM3Ma, AFOOBH K OAIDKHEMY He H300pETaeT, a AUIIb
3aKPEIASET U PAHOHAANZHPYET XOAUCTHYECKYIO IIPHPOAY cormyma. Vimreparus rie-
AOCTHOCTH — IIOIICYCHHE O CAADBIX, HOO HHKTO HE 3HACT, HE IIOHAAODHUTCSA AU €M Ca-
MOMY ITOMOIIB APYIuX. Takmm 0Opa3oM, (EHOMEHOAOTHSA ABIOT BO3BBIIIIACTCA AO Me-
TA(DUBHKH — CMBICAO-COACPHKATEABHBIX OILIOP OBITHA, HAXOAA CBOE BBIPAKEHIE, C OAHOI
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CTOPOHBI, B ODIIEYEAOBEUECKHX MOPAABHBIX IIPHUHIIHIIAX, C APYIOM — B IIOAHTHYIECKOM
CTPATEINH «PA3yMHOIO» FOCYAAPCTBA.
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ksigzki pt.: tad gospodarczy a wspotczesna ekonomia, pod red. Piotra Pysza, Anny Grabskiej,
Michata Moszynskiego, Wydawnictwo Naukowe PWN, Warszawa 2014, ss. 283

Ksigzka zawiera rozwazania dotyczgce koncepcji fadu gospodarczego oraz praktycznych
aspektow dgzenia do jego osiggniecia, autorstwa siedemnastu naukowcow reprezentujgcych
kilka osrodkéw badawczych w Polsce, na Biatorusi i w Niemczech.

Zagadnienie tadu gospodarczego pojawia sie w rozwazaniach ekonomistéw jako swoisty
stan docelowy i pozadany. Proces ksztattowania struktury gospodarczej w kierunku tadu jest
sprzezony z rozwojem gospodarczym. W recenzowanej publikacji skoncentrowano sie przede
wszystkim na koncepcji tadu gospodarczego, gtoszonej przez ordoliberalizm, cho¢ w kolejnych
czesciach wystepuje odniesienie do tej tematyki na gruncie austriackiej szkoty ekonomii bgdz
tez nowej ekonomii instytucjonalne;.

W pismiennictwie polskim dyskusja nad porzgdkiem ekonomicznym, politycznym czy in-
stytucjonalnym toczy sig od diugiego czasu. W latach osiemdziesigtych XX wieku dysputowano
o reformie gospodarki (,lle panstwa, ile rynku”). W latach dziewiecdziesigtych gtéwnym punktem
rozwazan stata sie transformacja systemowa, jej dynamika i kierunki. Obecnie w publikacjach
naukowych pojawiajg sie oceny podsumowujgce osiggniecia 25 lat przeksztatcen ustrojowych
w Polsce i innych krajach Europy Srodkowo-Wschodniej. Problematyka fadu versus niefadu gos-
podarczego jest podejmowana w publikacjach naukowych z coraz wigkszg intensywnoscig, réw-
niez w zwigzku z kryzysem gospodarczym i jego nastepstwami. Zatamanie koniunktury w kra-
jach wysoko rozwinietych ujawnito ogolny nietad, ktérego istotg byta naruszona réwnowaga
miedzy rozwojem sektora finansowego a realnego.

Ordoliberalizm nie jest wyjatkowo spopularyzowanym nurtem mysli ekonomicznej. Nalezy
zatem doceni¢ wysitek badawczy P. Pysza, ktory od wielu lat prowadzi prace nad koncepcjg
spotecznej gospodarki rynkowej oraz mozliwo$ciami jej wdrazania w Polsce. Wraz ze swoim
zespotem badawczym dokonuje szerokich poréwnan zmian: gospodarczych, politycznych,
spotecznych w krajach transformujgcych sie, ze szczegdlnym uwzglednieniem bytej NRD'.
W przypadku recenzowanej publikacji idea tych badan jest szersza, gdyz, jak piszg redaktorzy
na wstepie: w celu stworzenia, majgcych walory aplikacyjne, konceptualnych podstaw dla poli-
tyki ksztattowania lub tez samoksztattowania sie tadu gospodarczego, trzeba jednoczesnie dg-
zy¢ zarébwno do dalszego badania i rozwoju teorii tadu gospodarczego, jak i ich konkretyzaciji.
(...) Zatozenia teorii tadu stanowionego (Euckena) i tadu spontanicznego (Hayeka) mogg byc
dla polityki jedynie czym$ w rodzaju drogowskazu. Dajgc polityce ogdlng orientacje, nie prze-
sgdzajg one jednak ani o ksztafcie jej programéw, ani tez o realizowanych na ich podstawie
dziataniach (s. 9).

Recenzowana monografia zawiera siedemnascie artykutéw, ktére ujeto w trzech cze-
Sciach. Autorzy podijeli w nich analizy problemdw rynkowego tadu gospodarczego z perspek-

' Efektem tych prac jest kilka publikacji naukowych, np.: Ordoliberalizm i spoteczna gospodarka
rynkowa wobec wyzwan wspoétczesnosci, E. Maczynska, P. Pysz (red.), Seria: Biblioteka Mysli Eko-
nomicznej, Polskie Towarzystwo Ekonomiczne, Warszawa 2013.
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tywy ideologicznej i teoretycznej (Czes¢ | pt.: Ideologiczne i teoretyczne problemy rynkowego
fadu gospodarczego). Rozwazania dotyczace ksztattowania (sie) tadu gospodarczego w pro-
cesie transformacji systemowej w Polsce i innych krajach, a takze wdrazania koncepciji ordoli-
beralnych w Niemczech staly sie gtéwng osig badan przedstawionych w czesci Il pt.: Ordoli-
beralizm, fad gospodarczy a transformacja systemowa. Poza teoretycznymi podstawami tadu
gospodarczego, w monografii byty analizowane mozliwosci ich aplikowania w praktyce gospo-
darczej. Odniesienia do polityki spoteczno-gospodarczej, jako zespotu dziatarn wplywajgcych
na formowanie tadu, znalazly sie w ostatniej czesci monografii (Czes¢ Il pt.: Koncepcje poli-
tyki spoteczno-gospodarczeyj).

Autorzy przeprowadzili wszechstronne analizy koncepciji tadu gospodarczego na poziomie
rynkéw, gospodarek narodowych, a takze z perspektywy globalnej. Przyjmowali przy tym rézne
punkty widzenia wynikajgce z rozmaitych teorii ekonomicznych, ale réwniez uwzgledniajgce wie-
loaspektowos¢ badanej kategorii. W efekcie powstat dopetniajgcy obraz proceséw stanowienia
oraz ksztattowania (sie) fadu gospodarczego w warunkach transformacji systemowej.

Teoretyczng analize koncepcji rynkowego tadu gospodarczego rozpoczat artykut J. God-
téw-Legiedz, w ktdrym opisano ptaszczyzny sporu toczacego sie miedzy przedstawicielami eko-
nomii liberalnej i keynesistami; sporu, ktdry odzyt ze zdwojong sitg wraz z kryzysem finansowym.
Autorka badata przyczyny kryzysu, odnoszac sie do stopnia realizacji zasad polityki prowadzone;j
na podstawie idei liberalnych bgadz keynesowskich. Jednoczes$nie zwrdcita uwage na to, ze
w ocenie dziatan panstwa nie uwzgledniano faktu, iz gospodarka rynkowa ulegta zasadniczej
transformacii i nie nalezy juz oczekiwa¢ podobnych efektdw, jakie tradycyjnie przypisywano me-
chanizmowi rynkowemu. Sergey tukin, z kolei, poszukiwat elementdéw koncepciji liberalnych
w mysli chrzescijanskiej. W swojej analizie wnioskowat, ze np. podstawowa rola panstwa, jaka
widzg przedstawiciele katolickiej mysli spotecznej, jest zbiezna z funkcjami panstwa przedsta-
wianymi w pismach Erharda. Ten ordoliberat wyrazat przekonanie, iz polityka porzadku konku-
rencyjnego jest w stanie rozwigzac¢ najwazniejsze bolgczki spoteczne (s. 35).

Idee samoregulujgcej sie gospodarki w koncepcjach ordoliberalnych przyblizyta A. Zabko-
wicz. Szczegdlny nacisk pofozono tu na poglady Waltera Euckena i Karla Polanyi’ego. W kon-
kluzjach zostato zadane kluczowe pytanie: ,Co stoi na przeszkodzie przemian instytucjonal-
nych, ktére zblizytlyby urzgdzenia spoteczenstwa do wizji zawartych w ksigzkach obu mysilicieli
[W. Euckena i K. Polanyi'ego — przyp. E.G.]?"(s. 50). Wydaje sie, ze jest to zasadnicza kwe-
stia, ktéra powinna by¢ postawiona w badaniach zespotu P. Pysza. Autorka zwrdcita uwage,
ze panstwa, ktdre ulegajg grupom nacisku, nie mogg skutecznie zabezpiecza¢ praw wtasnos-
ci czy strzec wolnosci gospodarczej. Niezbedne jest wiec wprowadzenie odpowiednich zasad
regulacyjnych, ktére umozliwityby nadzér na przyktad nad monopolami czy oligopolami. Jednak
i to moze by¢ niewystarczajgce, a problem wladzy ekonomicznej dominujgcych grup nie zos-
tanie rozwigzany. Grupy nacisku bowiem doprowadzity do wynaturzenia idei samoregulujace;j
gospodarki rynkowej (s. 51).

W kolejnych artykutach tej czesci monografii poruszono koncepcje teoretyczne tadu go-
spodarczego. Przyktadowo, A. Chmielak juz w tytule zadata pytanie o realnos¢ istnienia fadu
konkurencyjnego w gospodarce swiatowej. Podkreslajgc dysfunkcjonalnos$¢ proceséw globali-
zacyjnych, wskazata na destrukcje dotychczasowego tadu swiatowego oraz brak tendencji do
kreowania nowego, spdéjnego i efektywnego tadu. System Swiatowy dziata za sprawg logiki
wypaczonego rynku, przy wzmacnianiu pozycji korporacji i krajéw najbogatszych. W zwigzku
z tym, w artykule podjeto prébe przedstawienia warunkéw nowego, zrekonstruowanego fadu
konkurencyjnego. Zatem warto bytoby zada¢ pytanie, czy istnieje realna szansa, aby warunki
te mogly by¢ spetnione?

W nastepnej pracy W. Giza opisat proces ksztattowania fadu na podstawie teorii gier. Ta
ostatnia modelowo wyjashia korzysci i straty podejmowania indywidualnych decyzji. W wyniku
badan Autor wysnut wniosek, Zze ordoliberatowie dgzg do stworzenia w spoteczenstwie takich
ram instytucjonalnych, ktére stuzg stymulacji bodZzcéw na rzecz zachowan prospotecznych.
Chodzi o zwigkszenie prawdopodobienstwa kooperacji. Rozwigzania kooperacyjne umozliwiajg
wzrost korzysci spotecznych. Jednak teoria gier nie moze by¢ przyjeta jako jedyny wzorzec
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zasad dziatania, gdyz wspodfczesnie problemem nie jest poszukiwanie zerojedynkowej odpo-
wiedzi na pytanie «panstwo czy rynek», ale proba harmonijnego potgczenia rynku i paristwa
(s. 89).

Wptyw zmian technologicznych na rynkowy fad gospodarczy byt przedmiotem rozwazan
podjetych przez R. Ciborowskiego. Analizie poddano twoérczg destrukcje Josepha A. Schum-
petera w aspekcie oddziatywania na system gospodarczy i jego strukture, ktéra glosi, ze: Zmiany
innowacyjne od $rodka burzg strukture gospodarczg, tworzgc nows. (...) Na poziomie mikro-
ekonomicznym [odbywa sie — przyp. E.G.] (...) tworzenie i destrukcja pewnego porzgdku pro-
dukcyjnego (s. 78). Mozna zatem przedstawia¢ zmiany technologiczne jako jeden z przejawéw
dazenia gospodarki do stanu bardziej pozgdanego i doskonalszego.

W kolejnej czesci monografii osig rozwazan byto odniesienie fadu do transformaciji syste-
mowej w krajach Europy Srodkowej i Wschodniej. Rozwazania te rozpoczeta teoretyczna anali-
za M. Miszewskiego, ktéry zwrdcit uwage na podobienstwa mysli neoinstytucjonalnej (neoin-
stytucjonalizm postveblenowski) oraz ordoliberalnej. Wskazat on i omoéwit takie elementy wspol-
ne, jak: ptaszczyzna metodologiczna (umiarkowany indywidualizm metodologiczny), wspdine
korzenie (niemiecka szkota historyczna), skupienie sie na dobrostanie jednostki (a nie tylko
ilosciowych efektach proceséw gospodarowania) oraz koncentracja na rzeczywistych proble-
mach gospodarczych. W konkluzji Autor zaproponowat stworzenie wspoélnego podejscia teo-
retycznego — hybrydy — fgczacej neoinstytucjonalizm z dorobkiem szkoty freiburskiej. Taka teoria
moze okazac sie zdolna do ogarniecia coraz bardziej burzliwych przemian wspdfczesnego by-
tu spofeczno-gospodarczego (s.102).

Na ordoliberalizm jako koncepcje, kidra nabiera coraz wiekszego znaczenia w warunkach
niefadu instytucjonalnego, zwrdcita uwage E. Maczynska. Autorka poddata szerokiej analizie glo-
balny niefad i jego przyczyny. Na wybranych wspdfczesnych przyktadach przedstawita short-
termizm (skracanie horyzontu czasowego w decyzjach gospodarczych) oraz powszechng ano-
mie wartosci, ktorej przejawem sg nasilajgce sie zjawiska nierespektowania prawa i tamania
obietnic (umdw). Jak pisata autorka: famane obietnice mozna uznac za jeden z najgrozniej-
szych przejawdw nietadu instytucjonalnego (s.107). Stad stwierdzita ona, ze ordoliberalizm
i koncepcja spotecznej gospodarki rynkowej moze stac sie lekarstwem na hipokryzje instytu-
cjonalng i tamanie obietnic (s. 118). Zwlaszcza koncepcja roli panstwa jako: kreatora i stroza
fadu spoteczno-gospodarczego, panistwa ani nie za duzego, ani matego, ale optymalnego,
skutecznego, zyskuje wspdfczesnie na aktualnosci (s.119). Mimo to, niezbedne jest odpowied-
nie dopasowanie tych teorii do wspdtczesnych uwarunkowan (szczegdlnie po kryzysie 2007).
Czy jednak ordoliberalizm, nurt mato popularny, moégtby urosngé do takiej rangi? Czy moze
by¢ remedium na nietad wspétczesnego Swiata?

Rozwinigciem rozwazan staty sie wyniki badan P. Pysza, zaprezentowane w kolejnym
rozdziale. Dzieki koncepcji ordoliberatéw, Autor zbudowat schemat analizy poréwnawczej sta-
nowionych i spontanicznych elementéw tadu gospodarczego. Zauwazyt on, iz koncepcja tadu
odgornie stanowionego przez panstwo (W. Eucken) i fadu spontanicznego (F. Hayek) nie wy-
kluczajg sie wzajemnie, a raczej dopetniajg. Dopiero ich potgczenie moze w petniejszy sposob
objasni¢ mechanizm zmian instytucjonalnych. Sprzezenie zwrotne, wystepujgce miedzy regu-
tami gry gospodarczej ustanawianymi odgérnie przez wiadze polityczne a ewolucyjnie samo-
ksztattujgcymi sie regutami tadu spontanicznego, wymaga dynamicznego podejscia do analizy
procesow rozwoju oraz modernizacji gospodarek. Autor uznat proces transformacji postsocja-
listycznych gospodarek Europy Srodkowej i Wschodniej jako swego rodzaju pole doswiad-
czalne do badan nad formowaniem sie tadu gospodarczego (s.131). Transformacja systemo-
wa musi w poczgtkowej fazie polega¢ na ustaleniu w spos6b stanowiony nowych rynkowych
regut gry gospodarczej. Powinno to zainicjowaé pozadany proces zmian zachowan go-
spodarczych, a posrednio takze spontanicznie ksztattujgcych sie w dtuzszym okresie regut gry
gospodarczej. Zaleznosci te przedstawiono w sposéb schematyczny, w ujeciu statycznym i dy-
namicznym. Schematy te (s. 134-135) majg charakter bardzo ogdélny. Mozna to uzna¢ za za-
lete. Model taki pozwala na kompleksowe spojrzenie na procesy zmian instytucjonalnych, do-
konujgcych sie spontanicznie lub w efekcie stanowienia. . Jednak nie ma mozliwosci przetwo-
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rzenia przedstawionych relacji w konkretne decyzje, w zmiany, ktére mogtyby by¢ zastosowa-
ne w realnie funkcjonujgcych gospodarkach. Sam Autor stwierdzit, ze badania empiryczne, zrea-
lizowane na podstawie abstrakcyjnych teorii W. Euckena i F. Hayeka, umozliwityby stworzenie
wiasciwego instrumentarium dla polityki gospodarczej, co bytoby pozgdanym rozwinieciem idei
tadu (s.137). Wydaje sie, ze moze to by¢ zagadnienie rozwijajace rozwazania i wnioski zawar-
te w niniejszej monografii.

Kazimierz Meredyk podjat sie weryfikacji hipotezy, ze przyczyng niepetnego sukcesu trans-
formacji gospodarki polskiej byt brak jednolitej koncepcji zmian, swoistego modelu tadu insty-
tucjonalnego. Bez wprowadzenia odpowiedniego, spéjnego wewnetrznie zbioru regut nie jest
mozliwe stworzenie sprawnego, realnego makrosystemu gospodarczego. Autor stwierdzit iz
jedng z ciekawszych koncepcji sprawnego funkcjonowania wspotczesnego spoteczenstwa i gos-
podarki jest koncepcja Wielkiej Triady (The Triple Helix). W jej ramach kluczowymi elementa-
mi gospodarki, stanowigcymi filary postepu technicznego, sa: Uniwersytet (sfera B+R), Przed-
siebiorstwo (sfera realna) i Panstwo. Autor dodat do tego Media — ,rumaka” postepu. Aby gos-
podarka mogta by¢ sprawnie dziatajgcym mechanizmem, niezbedne jest sprawne funkcjono-
wanie wszystkich tych czterech sit (Wielka Kwadryga) oraz wzajemne ich zréwnowazenie. Tym-
czasem badanie tych sktadowych dla gospodarki polskiej wskazuje na ich silne niezréwnowa-
zenie. W artykule przeanalizowano przejawy niesprawnosci panstwa, przedsiebiorstw oraz sfery
badawczo-rozwojowej. Ocenie poddano role sektora mediéw, a zwtaszcza jego dysfunkcjonal-
nos¢ (bezkame i legalne wytwarzanie ,zatrutych owocow”). W zakonczeniu Autor zawart wnio-
sek, iz ordoliberalizm jest ideg, ktora moze sta¢ sie ogdlng wskazéwkg zmian w kierunku no-
woczesnej gospodarki, a jego konkretyzacjg moze by¢ koncepcja Wielkiej Kwadrygi.

Analize stanowionych i spontanicznych elementéw fadu w okresie transformacji w Polsce
przedstawita A. Grabska. W sposoéb usystematyzowany, odwotujac sie do koncepcji W. Euckena
i F. Hayeka, przeprowadzita obszerne badania stopnia realizacji zasad fadu konkurencyjnego
w procesie zmian ustrojowych w Polsce. Byly to nastepujgce zasady: elastycznos¢ cen, stabil-
nos¢ pienigdza, liberalizacja rynkéw, wiasnosé prywatna, swoboda zawierania umoéw, odpo-
wiedzialnos¢ materialna za wyniki dziatalnosci gospodarczej oraz statos¢ polityki gospodar-
czej. W trakcie analizy zwrécita ona uwage na te elementy fadu, ktdre byty wynikiem stanowienia
oraz te, ktdre ksztattowatly sie spontanicznie, nastepnie okreslita gtéwne ich stabosci. Badanie
ujawnito brak petnej realizacji zasad tadu konkurencyjnego W. Euckena. Autorka podkreslita
niewystarczajacy zakres takich elementdw, jak: elastyczno$¢ cen, otwarcie rynkow, swoboda
zawierania umoéw, odpowiedzialnos¢ materialna za wyniki dziatalnoSci gospodarcze;j i stato$¢ po-
lityki gospodarczej. Wymaga to dalszego procesu zmian instytucjonalnych czy wprowadzania
i usprawniania regut tadu konkurencyjnego.

Blizniacze badanie, dotyczace elementéw fadu stanowionego i spontanicznego w odnie-
sieniu do procesu transformacji we wschodnich Niemczech, wykonat M. Moszynski. Punktem
wyjscia tych analiz byta koncepcyjna zbiezno$¢ stanowionego i spontanicznego porzadku gos-
podarczego. W praktyce gospodarczej wyraza sie to w zaleznosci miedzy instytucjami formal-
nymi i nieformalnymi. Przykiad transformacii jest dobrym obszarem do analizy tych relacji. Autor
zauwazyt, iz zmiany w bytej NRD przebiegaty z wiekszg inercjg, zwtaszcza regut nieformal-
nych, co stanowito bariere w adaptacji i tym samym sprawnym dziataniu instytucji formalnych.
Réwnoczesnie zauwazalne byto to, ze proces budowy regut stanowionych przebiegat jedynie
z niewielkim uwzglednieniem warunkéw zastanych (normy spoteczne i wartosci). Najwazniejsze
byto szybkie ujednolicenie instytucji formalnych w Zjednoczonych Niemczech.

Trzecia cze$¢ monografii zawiera analize ,otoczenia” polityki tadu gospodarczego i dotyczy
problematyki polityki spoteczno-gospodarczej. Jozefa Famielec dokonata oceny mozliwosci
zastosowania koncepcji ordoliberalnych do wsparcia proceséw rozwoju, a przede wszystkim
rozwoju zréwnowazonego. Po przedstawieniu gléwnych zasad tworzenia (sie) tadu gospodar-
czego, Autorka wykorzystata je do modyfikacji koncepcji rozwoju zréwnowazonego, ktory
mozna traktowac jako cel oraz zasade konkurencyjnego fadu (s. 205). Proces ten wymaga:
stabilnej wartosci pienigdza, otwartego dostepu do informacji, zmniejszenia naduzyé zwigzanych
z inwestowaniem panstwa w ochrone srodowiska, przestrzegania zasad uczciwej konkurenciji
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w przetargach, egzekwowania odpowiedzialnosci za szkody w $rodowisku, usuniecia konflik-
téw miedzy celami ekonomicznymi, spotecznymi a ekologicznymi w polityce panstwa. Jedno-
czesnie jest niezbedne wypracowanie spdjnych zasad rozwoju zréwnowazonego, komplemen-
tarnych z innymi dokumentami strategicznymi. Docenienie ordoliberalnej koncepciji tadu konku-
rencyjnego umozliwi, wedtug Autorki, usprawnienie procesow rozwoju na poziomie jednostek,
a takze gospodarek, w tym proceséw rozwoju zréwnowazonego.

Ekologiczny wymiar rozwoju gospodarczego zostat podjety rowniez w artykule B. Fiedora.
Autor zwrdcit uwage na koniecznosé prowadzenia polityki ekologicznej, ktdra powinna by¢ spoj-
na z innymi obszarami aktywnosci panstwa. W efekcie takich dziata bedzie mozliwe realizo-
wanie celéw ekonomicznych i spotecznych przy zapewnieniu dostepnosci zasobdw i odpowied-
niej jakosci $rodowiska. Badania wykazaly, iz istniejg wieloprzekrojowe zwigzki miedzy kon-
cepcjg trwatego rozwoju a ideg spotecznej gospodarki rynkowej. Kazdg zasade tadu konku-
rencyjnego mozna powigza¢ ze zrownowazonym rozwojem, w tym z ksztattowaniem wa-
runkéw korzystania ze srodowiska naturalnego. Zdaniem Autora: Tworzenie «ekologicznego
wymiaru» spofecznej gospodarki rynkowej, czy tez nadawanie jej atrybutéw trwatosci w ro-
zumieniu koncepcji trwatego rozwoju, moze i powinno tez by¢ postrzegane w kontekScie ordo-
liberalnie rozumianej Ordnungspolitik, czyli polityki tworzenia tadu instytucjonalnego dla kon-
kurencyjnej gospodarki rynkowej (s. 227).

Artykut J. Bokajto obejmuje analize poréwnawczg koncepcji tadu spoteczno-gospodarczego
A. Rustowa, W. Ropkego i A. Millera-Armaka. Autorka przedstawita je jako ujecia komplemen-
tarne. Wspding ,strategia” tych myslicieli byta budowa takiego porzadku w spoteczenstwie, co
prowadzitoby nie tylko do dobrobytu materialnego mieszkancéw, ale wptywatoby korzystnie na
inne aspekty zycia, w tym bezpieczenstwo socjalne. Wydaje sie, ze idee ordoliberalne zyskujg
na znaczeniu, gdyz jak pisze Autorka: przez brak osadzenia w okreslonym «porzgdku» i efek-
tywnego zarzadzania, cztowiek egzystuje w Srodowisku: niestabilnym, niezrbwnowazonym spo-
tecznie, politycznie, ekonomicznie i ekologicznie (...). Najpilniejszg sprawa jest poszukiwanie nie
nowej perspektywy cywilizacyjno-kulturowej, ale znalezienie dla niej nowej formuty ordo, poz-
walajgcej uporzadkowac i zorganizowac wspofczesng dynamike postepu (s. 230).

Witold Kwashnicki opisat koncepcje paristwa — minimum, zastanawiat sie przy tym, czy istnie-
je optimum rozmiaréw rzadu oraz przeciwstawit temu koncepcije spofeczeristwa bez rzadu.
Autor wskazat na szereg niesprawnosci panstwa jako regulatora proceséw gospodarczych i spo-
tecznych. Mimo szczytnych celéw (To wtasnie dzieki <<silnemu i madremu rzadowi>> ostatecz-
nie miat zapanowa¢ spokoj spoteczny i pokdj miedzy narodami — s. 244) dgzenia do ich
realizacji nie okazaty sie zwienczone sukcesem (Z perspektywy kilkudziesieciu lat rozrostu rzgdu
jako instytucji spotecznej widac, ze wiara w rzad byta w istocie romantycznym marzeniem
i probg ucieczki od odpowiedzialnosci — s. 244). Kazdy rzad to aparat przymusu, ktéry dziata za
sprawg wysokich kosztéw i nie kieruje sie kryterium racjonalnosci (Bedac z natury instytucjag
zaprojektowang, jest on bardzo nieefektywny w wielu poczynaniach — s. 245). Czy wiec mozli-
we jest spoteczenstwo bez rzadu? Autor sam stwierdzit, ze jest to postulat zbyt daleko idgcy
(s. 245). Budowa spoteczenstwa opartego na zasadach wolnosci i swobodnego rozwoju jed-
nostek wymaga zabezpieczenia tych jednostek od agresji innych. Trudno wyobrazi¢ sobie
osiggniecie takiego tadu bez rzadu. Jednak rozmiary wspdtczesnych rzadow sg na tyle duze,
ze nie mozna tego uznawac za typowe i akceptowaé bez sprzeciwu.

Henryk Wnorowski skupit si¢ na jednym z elementéw fadu gospodarczego — przedsigbior-
czosci. Nie bez przyczyny nastgpit wybor tego zjawiska. Przedsiebiorczos¢ ujawnia sie w pow-
stawaniu i upadaniu firm. Bez rozwoju przedsiebiorstw nie moze dokonywac sie rozwdj gospo-
darczy. Natomiast tu uwidacznia sie rola panstwa, ktére moze pozytywnie oddziatywaé na pos-
tawy przedsiebiorcze w spoteczenstwie. Artykut zawiera analize uwarunkowan instytucjonalno-
prawnych, tworzgcych otoczenie przedsigbiorczosci. Badanie zostato przeprowadzone gtow-
nie na podstawie raportéw Doing Business. W rezultacie u stworzono swoisty ranking krajéw
wedtug ich profiléw ,przychylnosci biznesowej”. Przyktadowo, Polska zostata zaliczona do gru-
py krajéw o profilu nieprzychylnym dla przedsigebiorczosci. Wymaga to zatem odpowiednich
rozwigzan instytucjonalnych, usuwajgcych bariery na drodze aktywnosci gospodarcze;.



242 Recenzje i informacje

Przedstawiona monografia podejmuje istotne problemy z punktu widzenia wspdiczesnych
gospodarek, szczegdlnie, gdy zwrdéci sie uwage na: dysfunkcjonalnosé, dysproporcje rozwojo-
we czy ujawniajgca si¢ anomie. W obliczu wielu problemdw, z ktérymi borykajg sie kraje eu-
ropejskie, nalezy zada¢ pytanie o narastanie ich przyczyn oraz o sposoby, ktére sg mozliwe
do zastosowania, zeby ztagodzi¢ ich wystepowanie. Warto podkresli¢, ze te luke poznawczg
moze uzupetnia¢ po czesci ordoliberalizm i koncepcja spotecznej gospodarki rynkowej. Aby
powstaty koncepcje, jak pisat M.Miszewski: zdolne do ogarnigcia coraz bardziej burzliwych prze-
mian wspoéiczesnego bytu spoteczno-gospodarczego (s. 102), niezbedne jest dokonanie syn-
tezy ordoliberalizmu i neoinstytucjonalizmu. Jednak od idei do realizacji jest dtuga droga. Bra-
kuje narzedzi (rekomendaciji dla polityki gospodarczej), ktdrych zastosowanie umozliwitoby zbu-
dowanie tadu gospodarczego odgdrnie stanowionego przez panstwo (W. Eucken). Z drugiej
strony, czy istnieje sposdb na wygenerowanie bodzcéw dla zmiany spontanicznej, o ktérych
pisat F.Hayek ? Czy istnieje realna szansa, by warunki tadu konkurencyjnego, opisane przez
ordoliberatéw, mogty by¢ spetnione? Mysle, ze zespdt P. Pysza ma ,peine rece roboty”, aby
odpowiedzie¢ na te i inne pytania, ktore pojawity sie jako poktosie niniejszej publikacii.
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Anna GOMOLINSKA

6TH PODLASIE CONFERENCE ON MATHEMATICS (6PCM)

KONFERENCJA NAUKOWA

POLSKIE TOWARZYSTWO MATEMATYCZNE, ODDZIAt BIALOSTOCKI
WYDZIAL. EKONOMII | ZARZADZANIA UNIWERSYTETU W BIALYMSTOKU
WYDZIAL MATEMATYKI | INFORMATYKI UNIWERSYTETU W BIALYMSTOKU
WYDZIAL. INFORMATYKI POLITECHNIKI BIALOSTOCKIEJ
BIALYSTOK, 1-4 LIPCA 2014 R.

W dniach 1-4 lipca 2014 roku w siedzibie Wydziatu Ekonomii i Zarzgdzania Uniwersytetu
w Biatymstoku przy ul. Warszawskiej 63 odbyta sie 6th Podlasie Conference on Mathematics,
zorganizowana przez Oddziat Biatostocki Polskiego Towarzystwa Matematycznego (PTM) wraz
z Wydziatem Ekonomii i Zarzadzania Uniwersytetu w Biatymstoku (UwB), Wydziatem Matema-
tyki i Informatyki Uniwersytetu w Biatymstoku oraz Wydziatem Informatyki Politechniki Biatos-
tockiej (PB). Konferencja miata charakter miedzynarodowy. Wzieli w niej udziat pracownicy nau-
kowi, doktoranci i studenci z wielu osrodkéw krajowych i zagranicznych. Jezykiem konferencyj-
nym byt jezyk angielski. Informacje o 6PCM sa dostepne na stronie internetowej konferenciji:
http://katmat.pb.bialystok.pl/pcm14/.

Oprécz instytucji wspdtorganizujgcych konferencije, konferencie finansowo wsparty: Minister-
stwo Nauki i Szkolnictwa Wyzszego (gtéwny sponsor), National Science Foundation oraz firmy:
Miekovita, SaMASZ i Enea.

Komitet Organizacyjny sktadat sie z nastepujgcych osob: Anna Gomolinska (UwB) — prze-
wodniczgca, Zbigniew Bartosiewicz — wiceprzewodniczacy (Prezes Oddziatu Biatostockiego
PTM, Politechnika Biatostocka), Czestaw Baginski (PB), Josef Diblik (Czechy), Marzena Filipo-
wicz-Chomko (PB), Ewa Girejko (PB), Adam Grabowski (UwB), Piotr Grzeszczuk (PB), Matgo-
rzata Hryniewicka (UwB), Magdalena Kacprzak (PB), Artur Kornitowicz (UwB), Beata Madras-
Kobus (UwB), Ryszard Mazurek (PB), Dorota Mozyrska (PB), Joanna Olbrys (PB), Antoni Pierz-
chalski (Uniwersytet £ 6dzki), Anna Poskrobko (PB), Krzysztof Prazmowski (UwB), Ewa Rosz-
kowska (UwB), Miroslava Ruzi¢kova (Stowacja), Ewa Schmeidel (UwB) i Henryk J. Wnorow-
ski (UwB). W sktad Komitetu Programowego konferencji, poza wyzej wymienionymi osobami,
wesZzli takze organizatorzy zgtoszonych sesji specjalnych, tacy jak: Dariusz Kacprzak (PB) i To-
masz Wachowicz (Uniwersytet Ekonomiczny w Katowicach).

W trakcie uroczystego otwarcia konferencji uczestnikéw powitat Dziekan Wydziatu Ekono-
mii i Zarzgdzania UwB, prof. dr hab. Henryk J. Wnorowski. Oprécz Dziekana Wydziatu Ekono-
mii i Zarzgdzania UwB, konferencje réwniez zaszczycit swojg obecnoscig Dziekan Wydziatu
Informatyki Politechniki Biatostockiej, prof. dr hab. Leon Bobrowski (wtadze Wydziatu Matema-
tyki i Informatyki UwB, w zastepstwie Dziekana, prof. dr. hab. Anatola Odzijewicza, reprezen-
towata dr hab. Anna Gomolinska, Prodziekan ds. ogoinych tegoz wydziatu). Obradowano w sesiji
plenarnej oraz 12 sesjach specjalnych. Sesja plenarna, adresowana do wszystkich uczestni-
kow konferencii, objefa wyktady nastepujgcych, zaproszonych wyktadowcow:

1. Marek Jerzy Szopa (Uniwersytet Slgski w Katowicach, Polska), Quantum games and

their possible applications in economics;

2. Krystyna Kuperberg (Auburn University, Alabama, USA), Algebraic connections be-

tween shape theory and dynamical systems;
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7.

8.

Andrzej Szatas (Uniwersytet Warszawski, Polska oraz University of Linkdping, Szwe-
cja) Efficient reasoning over partial and inconsistent belief bases;

Josef Diblik (Brno University of Technology, Czechy), New criteria for the existence
of positive solutions of advanced differential equations;

Hans Havlicek (Vienna University of Technology, Austria), Preserver problems
in geometry,

Andrzej Skowron (Uniwersytet Warszawski, Polska), Interactive granular computations
and cyber-physical systems;

Ulrich Krahmer (University of Glasgow, Scotland, UK), Comonads, flat connections,
and cyclic homology;

Bent Orsted (Aarhus University, Dania), Universal principles for Pohozaev identities.

Wszystkie wyktady plenarne zostaty starannie przygotowane i wygtoszone przez zapro-
szonych gosci, bedgcych znanymi i cenionymi ekspertami w swoich dziedzinach. Wyktady te,
dotyczace aktualnych problemoéw badawczych z rozmaitych dziedzin matematyki i jej zastoso-
wan, w szczegolnosci w naukach ekonomicznych i informatyce, byly naprawde ciekawe i cieszy-
ty sie duzym zainteresowaniem uczestnikow konferenciji. Pierwszy wyktad plenarny zostat wyg-
loszony przez prof. dr. hab. Marka Jerzego Szope z Uniwersytetu Slgskiego w Katowicach na
temat gier kwantowych i mozliwosci ich zastosowania w ekonomii (Quantum games and their
possible applications in economics). Byt to bardzo dobry i zajmujacy wyktad, ktory stat sie przy-
czynkiem do wielu merytorycznych pytan.

Zorganizowano niniejsze sesje specjalne:

1.
2.
3.

4.

9.

10.
11.

12.

Algebra (kierowana przez Ryszarda Mazurka);

Computer Science (kierowana przez Magdalene Kacprzak);

Computer-assisted Formalization of Mathematics — In Memoriam of Andrzej Trybulec
(kierowana przez Artura Kornitowicza);

Control Theory and Dynamical Systems (kierowana przez Zbigniewa Bartosiewicza
i Ewe Girejko);

Decision Support in Negotiation (kierowana przez Ewe Roszkowskg i Tomasza Wa-
chowicza);

Difference and Differential Equations and Their Generalisation on any Time Scales
(kierowana przez Ewe Schmeidel i Josefa Diblika);

Differential Operators: Algebra, Geometry, and Representations (kierowana przez
Antoniego Pierzchalskiego);

Fuzzy Calculus and Its Applications (kierowana przez Dariusza Kacprzaka; gtéwnym
inicjatorem i organizatorem tej sesji byt $p. Witold Kosinski, ktéry zmart nagle, zanim
konferencja doszta do skutku);

Mathematics in Biology and Medicine (kierowana przez Anne Poskrobko);
Quantitative Methods in Economics (kierowana przez Beate Madras-Kobus);

Weak Partial Linear and Partial Chain Spaces and Their Geometry (kierowana przez
Krzysztofa Prazmowskiego);

Student Session (kierowana przez Marzene Filipowicz-Chomko, Ewe Girejko i Ryszar-
da Mazurka).

W ramach sesji specjalnych zostaty wygtoszone referaty przedstawione przez uczestnikéw
konferencji oraz nastepujace wyktady na zaproszenie:

1.

Daniel Franco (Universidad Nacional de Educacién a Distancia (UNED), Madrid, Hisz-
pania), sesja Control Theory and Dynamical Systems: Getting rid of chaotic population
dynamics;

Andreas Ruffing (The Technical University of Munich, Niemcy), sesja Control Theory
and Dynamical Systems: Quantum difference-differential equations;

Priti Kumar Roy (Jadavpur University, Kolkata, Indie), we wspdipracy z Shubhankar
Saha, Amar Nath Chatterjee i Sonia Chowdhury, sesja Mathematics in Biology and
Medicine: Effect of awareness programs with HAART in controlling the disease
HIV/AIDS: A mathematical approach;
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4.  Daniel Franco (Universidad Nacional de Educacién a Distancia (UNED), Madrid, Hisz-
pania), sesja Mathematics in Biology and Medicine: Effects of environmental protection
in population dynamics;

5.  Krzysztof M. Piasecki (Poznan University of Economics, Polska), sesja Quantitative
Methods in Economics: Intuitionistic present value — an axiomatic approach,;

6. Marek Druzdzel (University of Pittsburgh, USA oraz Biatystok University of Technol-
ogy, Polska), sesja Student Session: Being an academic researcher: what’s it like?
(wygtoszony po polsku, streszczenie w jezyku angielskim).

Podobnie jak wykiady plenarne, wyzej wymienione wykiady na zaproszenie zostaty przy-
gotowane na wysokim poziomie i interesujgco zaprezentowane przez znanych i cenionych
przedstawicieli swoich dziedzin nauki. Jedynie wzgledy organizacyjne spowodowaty, ze nie-
ktére wyktady zaproszonych gosci zostaty zaplanowane jako plenarne, a inne jako wtasnie,
na zaproszenie (w programie konferencji odpowiednio plenary lectures i keynote lectures).

Konferencja stanowita niemate wyzwanie logistyczne, ze wzgledu na duzg liczbe ses;ji spec-
jalnych, ktérych obrady z koniecznosci toczyty sie réwnolegle w réznych salach (zwykle 3-4 jed-
noczesnie). Jednak wysitek organizacyjny optacit sie, gdyz konferencja spotkata sie z ogromnym
zainteresowaniem srodowiska naukowego Biategostoku, zwigzanego z matematyks i jej zasto-
sowaniami w naukach ekonomicznych, naukach biomedycznych i informatyce, a takze przyciag-
nefa sporg grupe uczestnikow z innych osrodkéw w Polsce i za granicg. Szczegdlnie cieszy
zainteresowanie udziatem w konferencji ze strony studentéw i doktorantéw, poniewaz daje na-
dzieje na kontynuacje inicjatywy Podlasie Conference on Mathematics w nastepnych latach.

tacznie z trzynastoma zaproszonymi wyktadowcami, konferencja liczyta ponad stu uczes-
tnikdw (czesc¢ bez referatow), w tym dwadziescia jeden oséb z osrodkéw zagranicznych: szes¢
z USA, po dwie z: Czech, Wielkiej Brytanii, Indii i Japonii, po jednej z: Austrii, Danii, Francji,
Hiszpanii, Holandii, Niemiec i Ukrainy.

Streszczenia wszystkich referatow zostaty opublikowane w ksiedze abstraktéw, w dalszym
ciggu dostepnej na stronie internetowej konferencji. Ponadto, opublikowano nastepujgce dwie
e-monografie wieloautorskie, ogdlnie dostepne na stronie internetowej konferenciji, ktérych roz-
dzialy zostaly opracowane przez autoréw na podstawie zgtoszonych przez nich referatow kon-
ferencyjnych:

1. A. Gomolinska, A. Grabowski, M. Hryniewicka, M. Kacprzak, E. Schmeidel (eds.),
Recent Results in Pure and Applied Mathematics Podlasie 2014, Bialystok Universi-
ty of Technology Publishing Office, Biatystok, 2014, ISBN 978-83-62582-57-0;

2. A. Gomolinska, A. Grabowski, M. Hryniewicka, M. Kacprzak, E. Schmeidel (eds.),
Trends in Contemporary Computer Science Podlasie 2014, Bialystok University of
Technology Publishing Office, Biatystok, 2014, ISBN 978-83-62582-58-7.

Konferencja stanowita Swietng okazje do: wymiany pogladéw, dyskusji na tematy zwigzane
z wyktadami i referatami, zawierania nowych znajomosci zawodowych i od$wiezenia starych
kontaktéw. Oprécz obrad, organizatorzy zaplanowali réwniez program socjalny. W dniu 3 lipca
2014 roku, w godzinach popotudniowych odbyfa sie wycieczka do Tykocina i okolic. Wieczorem
tego dnia, w Klubie Profesorskim zlokalizowanym przy Wydziale Ekonomii i Zarzgdzania UwB,
miata takze miejsce uroczysta kolacja konferencyjna. W trakcie tego spotkania uczestnicy zostali
zaproszeni do wziecia udziatu w kolejnej konferencji Podlasie Conference on Mathematics,
ktéra zgodnie z planem powinna sie odby¢ w roku 2016. W czasie wolnym od obrad uczestni-
cy mieli mozliwos¢é samodzielnego zwiedzenia gtdwnych atrakgji turystycznych Biategostoku,
np. potozonego niedaleko miejsca obrad patacu Branickich i parku patacowego. Z okazji konfe-
rencji 6PCM w budynku, w ktérym odbywaty sie obrady, zostata zorganizowana wystawa fo-
tograficzna autorstwa dr. Tomasza Poskrobko (m.in. wspéttworey inicjatywy Magia Podlasia,
www.facebook.com/magiapodlasia), ukazujaca uroki regionu podlaskiego.
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PODYPLOMOWE STUDIA
RACHUNKOWOSCI I AUDYTU WEWNETRZNEGO
W JEDNOSTKACH SEKTORA PUBLICZNEGO

15-062 Bialystok
ul. Warszawska 63
pok. 208

tel. (085) 7457702,
fax (085) 7457702

Kierownik: dr hab. Ryta I. Dziemianowicz, prof. UwB
Sekretariat: Grazyna Majewska

CEL STUDIOW

— zdobycie i poglebienie wiedzy z zakresu organizacji i funkcjonowania
sektora finansow publicznych,

—  poglebienie wiedzy w zakresie prawa finanséw publicznych i adminis-
tracji publicznej,

—  przekazanie stuchaczom wiedzy na temat szczegélnych zasad 1 metod
prowadzenia rachunkowosci w jednostkach sektora finanséw,

—  poznanie nowych regulacji dotyczacych organizacji i zasad przeprowa-
dzania wewnetrznej kontroli finansowej w jednostkach sektora finan-
séw publicznych,

—  zdobycie praktycznych umiejetnosci w zakresie tworzenia oraz analizy
funkcjonowania i oceny komorek kontroli finansowej i audytu wew-
netrznego.

STUDIA ADRESOWANE SA DO:
gléwnych ksiggowych i kadry kierowniczej w jednostkach sektora fi-
nanséw publicznych

—  pracownikéw odpowiedzialnych za prowadzenie nowoczesnego sys-
temu audytu wewnetrznego i kontroli finansowej w jednostkach sek-
tora publicznego.

Zasady naboru:
- decyduje kolejnos¢ zgloszen.

Warunki rekrutaciji:
- odpis dyplomu,
- wygenerowane z systemu IRK podanie kandydata,
- kserokopia dowodu osobistego
- potwierdzenie oplaty manipulacyjne;.




PODYPLOMOWE STUDIA
FINANSOW I RACHUNKOWOSCI
PRZEDSIEBIORSTW

15-062 Bialystok
ul. Warszawska 63
pok. 208

tel. (085) 7457702,
fax (085) 7457702

Kierownik: dr hab. Ryta I. Dziemianowicz, prof. UwB
Sekretariat: GraZyna Majewska

Podyplomowe Studia Finanséw i Rachunkowosci Przedsi¢biorstw istnieja
od roku akademickiego 1992/1993. Przeznaczone sa dla absolwentow szkot
wyzszych réznej specjalnosci.

Celem studiéw jest przygotowanie kadr dla przedsi¢biorstw 1 instytucji
w zakresie finanséw 1 rachunkowosci oraz przygotowanie stuchaczy do
dziatalnosci ustlugowej w zakresie prowadzenia ksiag rachunkowych.

Studia trwaja dwa semestry, koficza si¢ zaliczeniami lub egzaminami z posz-
czegblnych przedmiotéw. Zajecia odbywaja si¢ w formie 7 dwudniowych zjazdéw
w weekendy w kazdym semestrze i obejmujg ponad 300 godz. zaje¢ dydaktycz-
nych. Studia koficza si¢ wydaniem $wiadectwa ukoficzenia studiéw podyplomo-
wych.

Wyktadane sa nastepujace przedmioty:
- rachunkowo$¢ finansowa,
- sprawozdawczos¢ finansowa,
- rachunek kosztéw,
- system podatkowy,
- paplery warto$ciowe,
- prawo cywilne, gospodarcze i administracyjne,
- system informatyczny i podstawy informatyki,
- wyktady okoliczno$ciowe.

Zasady naboru:
- decyduje kolejnos¢ zgloszen.

Warunki rekrutacji:
- odpis dyplomu,
- wygenerowane z systemu IRK podanie kandydata,
- kserokopia dowodu osobistego
- potwierdzenie optaty manipulacyjne;j.




PODYPLOMOWE STUDIA MENEDZERSKIE

(=7 15-062 Bialystok @ tel. (0~85) 745 77 25
ul. Warszawska 63 fax (0~85) 741 46 85
pok. 229

Kierownik: dr hab. Tadeusz Truskolaski, prof. UwB
Sekretariat: Anna Kitlasz

Podyplomowe Studia Menedzerskie istnieja od roku 1992. Przeznaczone jest dla
absolwentéw szkot wyzszych, réznych specjalnosci.

Wyktadowcami sq pracownicy naukowi oraz praktycy, dyrektorzy bankéw i specjalisci
z poszczegblnych dziedzin. Program i tresci nauczania dostosowane sq do potrzeb i wyma-
gan rynku. Studium daje szanse nawigzania cickawych kontaktéw oraz konsultaciji z wielo-
ma specjalistami z réznych branz.
Zasady naboru: decyduje kolejnosé zgloszen.

Warunki rekrutacji:
- odpis dyplomu,
- wygenerowane z systemu IRK podanie kandydata,
- kserokopia dowodu osobistego
- potwierdzenie oplaty manipulacyjne;.

Studia trwaja dwa semestry. Zajecia odbywaja si¢ w formie 2-dniowych zjazddw
(w soboty i niedziele) i obejmuja 256 godzin zajeé¢ dydaktycznych. Studia koficza si¢ egza-
minem i wydaniem $wiadectwa ukoniczenia studiéw podyplomowych.

Wyktadane s nastepujace przedmioty:

. Organizacja i zarzadzanie

. Zarzadzanie finansami i rynek kapitalowy
. Marketing

. Zarzadzanie zasobami pracy

. Zarzadzanie strategiczne

. Biznes plan

. System podatkowy

. Funkcjonowanie gospodarki rynkowej
. Rachunkowos¢ zarzadcza

o Negocjacje w biznesie

. Public relations

. Prawo pracy

. Zaméwienia publiczne

. Rynek 1 wycena nieruchomosci

. Zajecia komputerowe

Seminaria - wyklady okoliczno$ciowe




PODYPLOMOWE STUDIA
ZARZADZANIA PROJEKTAMI UNII EUROPEJSKIE]

(=] 15-062 Bialystok, ul. Warszawska 63, pok. 234,
B tel. (085) 7457721, fax (085) 7414685

e-mail: kpeirg@uwb.edu.pl
http:/ /www.weiz.uwb.edu.pl/

Kierownik: dr hab. Marek Proniewski, prof. UwB
Sekretariat: mgr Jolanta Wiszniewska

Cele studiow

Przekazanie praktycznych umiejetnosci opracowania projektu i jego zarzadzania (w
tym finansowego) oraz wypelniania wnioskéw, gwarantujacych pozyskanie
$rodkéw finansowych z Unii Europejskiej.

Adresaci
Wszystkie osoby, ktére sa zobowiazane lub pragng z tytulu potrzeb lub planéw
zawodowych otrzymaé wiedze¢ dotyczaca pozyskiwania srodkéw  finansowych
z Unii Europejskiej.
W szczegblnosci program kierowany jest do:

— przedsi¢biorcow,

—  pracownikéw administracji samorzadowej, otrganizacii pozarzadowych,

—  nauczycieli

—  absolwentéw szkot wyzszych

—  iinnych oséb zamierzajacych uzyskaé kwalifikacje niezbedne do pozyskiwa-

nia $rodkow finansowych z UE

Korzysci

Przygotowanie specjalistéw w dziedzinie zarzadzania projektami Unii Europejskiej.
Studia daja mozliwos¢ nawiazania kontaktéw z osobami bezposrednio zaangazo-
wanymi w realizacje projektéw finansowanych z funduszy strukturalnych

Zasady naboru: decyduje kolejno$¢ zgloszen.
Nalezy ztozy¢ nastepujace dokumenty:
- odpis dyplomu,
- wygenerowane z systemu IRK podanie kandydata,
- kserokopia dowodu osobistego
- potwierdzenie oplaty manipulacyjne;.




PODYPLOMOWE STUDIA
WYCENY I GOSPODARKI NIRUCHOMOSCI

Specjalnosci:
WYCENA NIERUCHOMOSCI
ZARZADZANIE NIERUCHOMOSCIAMI
POSREDNICTWO W OBROCIE NIERUCHOMOSCIAMI

Kierownik Studiow:
dr Dorota Wyszkowska
e-mail: d.wyszkowska@uwb.edu.pl

Sekretariat:

mgr Jolanta Wiszniewska
tel. 085 745 77 21

fax 085 741 46 85

e-mail: kpeirg@uwb.edu.pl

CEL STUDIOW:

Celem Studiéw jest przygotowanie stuchaczy, w zalezno$ci od wybranej spec-
jalnosci, wykonywania zawodu. W przypadku Wyceny nieruchomosci celem stu-
di6w jest takze przygotowanie do ubiegania sig, po spelnieniu dodatkowych wy-
mogo6w (praktyki zawodowe), o uzyskanie uprawnien zawodowych (egzamin pan-
stwowy).

Uczestnikami Studiéw moga by¢ absolwenci szkét wyzszych.

Studia trwaja 2 semestry od pazdziernika do czerwca w wymiarze godzin okres-
lonym w programie studiéw. W przypadku specjalnosci Wycena nieruchomosci
program zgodny jest z minimum programowym zalecanym przez Ministerstwo
Infrastruktury i Rozwoju, zawartym w Rozporzadzeniu Ministra Infrastruktury
i Rozwoju z dnia 12 czerwca 2014 r. w sprawie minimalnych wymogéw progra-
mowych dla studiéw podyplomowych w zakresie wyceny nieruchomosci (Dz. U.
z 24 czerwca 2014 1., poz. 826).

Zajecia odbywajg si¢ w 2-dniowych zjazdach (soboty i niedziele) co 2 tygo-
dnie i koficza si¢ egzaminem.

Wigcej informacii: http:/ /www.weiz.uwb.edu.pl/studia-podyplomowe/studia-
podyplomowe-wyceny-i-gospodarki-nieruchomosciami.html

Zasady naboru:
o przyjeciu decyduje kolejnosé zgloszen

WYMAGANE DOKUMENTY:

- odpis dyplomu,

- wygenerowane z systemu IRK podanie kandydata,
- kserokopia dowodu osobistego

- potwierdzenie oplaty manipulacyjne;.




PODYPLOMOWE STUDIA
ZARZADZANIA ZASOBAMI LUDZKIMI

15-062 Biatystok

ul. Warszawska 63, pok. 225
tel. (085) 745-77-19,

fax (085) 741-46-85

e-mail: agrzes@ uwb.edu.pl
http:/ /www.weiz.uwb.edu.pl

Kierownik: dr Anna Grzes

CEL STUDIOW:
Przekazanie specjalistycznej wiedzy teoretycznej 1 praktycznych umiejetnosci z zak-
resu zarzadzania zasobami ludzkimi niezbednych do skutecznego funkcjonowa-
nia organizacji.
Zakres ten obejmuje m.in.:

- zasady i metody rekrutacji i selekcji,

- system ocen pracowniczych,

- systemy wynagradzania,

- prawo pracy i zbiorowe stosunki pracy,

— negocjacje zbiorowe,

- zarzadzanie karierami i rozwojem pracownikow, itp.

ORGANIZACJA STUDIOW:

Studia trwajg 2 semestry. Obejmuja 188 godzin dydaktycznych. Zajecia odby-
wajg, si¢ w 2-dniowych zjazdach (w soboty i niedziele) co 2 tygodnie i koricza
si¢ obrong pracy dyplomowej oraz wydaniem $wiadectwa ukoficzenia studiéw
podyplomowych.

STUDIA ADRESOWANE SA DO:
kadry kierowniczej przedsig¢biorstw,

— pracownikéw dziatu kadr,

- 0s0b zainteresowanych zdobyciem oraz poglebieniem wiedzy z zakresu
problematyki zarzadzania zasobami ludzkimi w nowoczesnych organi-
zacjach.

WYMAGANE DOKUMENTY:

- odpis dyplomu,

- wygenerowane z systemu IRK podanie kandydata,
- kserokopia dowodu osobistego

- potwierdzenie optaty manipulacyjne;j.

Zasady naboru:
—  decyduje kolejnos¢ zgloszet.
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