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Abstract
A fundamental change in political and entire society orientation of both countries, the Slovak
Republic and Poland, at the beginning of the 90s’ of the last century, led to the establishment of
new principles in their legislations and to implementation of essential reforms of the tax system.
It was necessary to simplify the tax system, apply the current tax law institutes, which would
reflect the equality of all forms of ownership and accept the market forms of economy
functioning. The aim of the reform was not only to change the tax system, but in a broader sense
the entire tax system. The goal of this paper is to explain the currently valid tax systems in the
Slovak Republic and in Poland.
Key words: tax system, direct taxes, indirect taxes, income taxes, local taxes, universal taxes,
selective taxes

Introduction
The goal of the tax policy changes in terms of increasing the efficiency of tax systems in both
states at the beginning of the 90s’ of the last century, was to ensure that tax system of a country
supports the development of private entrepreneurship, provides the conditions for unimpeded
functioning of the economy and sufficient public revenues. The tax system should be designed to
allow full access to foreign capital at clear and pre-determined conditions.
The changes of social systems created the conditions for a radical change in the tax structure.
Tax reforms, representing a basic change of tax system of a country, were based on several principles.
The budgetary political principle required the flexible taxes, which would follow the increase of the
state revenues. Principle of taxation fairness should create equal conditions for taxing of both domestic
and foreign companies, as well as the equal treatment in taxation of natural and legal persons. The
economic principle shall create the equal competitive conditions through the taxes. The principle of
flexibility and efficiency of tax collection required a certain hierarchy of tax authorities for reliable
collection and control of taxes and for reduction of tax evasion. The principle of economy openness
promotes the requirement of harmonization. The financial – psychological principle requires that the
design of tax system correspond to legal awareness and mentality of the nation.

2/2016

Transactions of the Universities of Košice

1

2/2016

Transactions of the Universities of Košice

2

1. Tax system of the Slovak Republic
The basic legislative source of the tax system is the Constitution of the Slovak Republic, where
in Title III, Article 59, Section 1, 2 is stated: “Taxes and duties shall be national and local. Taxes and
duties may be levied by a law or on the basis of law.”
The basic instance in tax administration and thus also in the tax system of the Slovak Republic
is the Ministry of Finance of the Slovak Republic, which is the central state administration authority in
the area of finance, taxes and duties, customs, financial controls and other. The Tax Directorate of the
Slovak Republic, as the central body of tax administration and also the appellate body in relation to the
tax authorities and municipalities, reports to the Ministry of Finance of the Slovak Republic.
The tax system of the Slovak Republic is structured based on the impact on taxpayers. Taxes are
classified according to their membership to income, property and excise taxes. Due to the mismatch
between the original intent and the principles of fiscal decentralization, a motor vehicle tax has been
introduced as a state property tax (instead of formerly local optional property tax) since the 1st of
January 2015 and it is regulated by a new separate Act No. 361/2014 of the 26th November 2014 on
Taxation of motor vehicles and its amendments and supplements. All other property taxes remain
under the local property taxes.
The most important criteria for the tax classification in the Slovak Republic include:
•

Object of taxation:

income

- personal income tax, corporate income tax, tax on income from employment (wage) etc.

property

- real estate tax on land, on construction buildings, on apartments, motor vehicle tax, etc.

consumption - value added tax, excise tax on alcoholic beverages, tobacco products, mineral oil,
electricity, coal and natural gas
•

•

Taxpayer:
natural person

- personal income tax

legal person

- corporate income tax

natural and legal person

- value added tax and local taxes

Regularity of tax collection:
single tax

- certain types of local taxes

regular tax - periodically repeated at certain time intervals, income tax, value added tax, etc.
•

Method of determining the tax base, by units in which the tax base is expressed:
value tax

- tax base expressed in monetary terms

specific tax - tax base expressed in technical terms
•

Method of tax collection and payment:
pre-paid tax – tax on interest on deposits, etc.
tax collected based on the tax return

•

Link to taxpayer’s own income:
direct taxes

- taxes which reduce a part of taxpayer’s income based on determined estate
possession, thus they represent a specifically addressed tax liability of a legal
or natural person

indirect taxes - taxes included in price of purchased goods and services
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The principles of tax systems in developed market economies were used as a base for formation
of the current tax system of the Slovak Republic.
In 2016, the tax system of the Slovak Republic consists of nine Acts on taxes, which define
twenty existing tax types and one fee. The tax system valid in the Slovak Republic in 2016 is
illustrated in Scheme 1.
Classification of Taxes
Direct
Income (Pension)
•

Personal income
tax

•

Corporate
income tax

Indirect

Property – local and state tax
•
Property tax
a) on land
b) on construction buildings
c) on apartments
•

Dog tax

•

Tax on public space usage

•

Accommodation tax

•

Tax on vending machines

•

Tax on non-winning gaming
machines

•

Tax on entry and parking
of motor vehicle in historical
part of city

•

Nuclear facility tax

•

Local fee for municipal waste
and small construction waste

•

Motor vehicle tax – state tax

Universal
•

Value added tax

Selective
•

Excise tax

a) on alcoholic beverages
b) on tobacco products
c) on mineral oil

d) on electricity

e) on coal
f) on natural gas

Scheme 1. Tax system of the Slovak Republic valid in 2016
[Source: Authors’ own elaboration based on relevant Acts]

Personal income tax as a direct tax paid to the state budget is regulated by the Act on Income
Tax. This legislation governs the taxation of all incomes achieved in the Slovak Republic by natural
and legal persons, also the tax base and incomes exempt from income tax. Subject to personal income
tax is income from employment, income from business and from self-employment and income from
capital and other incomes. The Act on income tax defines in addition to taxable income, also the
income exempt from tax and conditions under which such income is not taxed.
Corporate income tax is paid by entities registered in the Commercial Register, which were
established to perform the business activities and the subject of this tax are all types of incomes, with
the exception of those that are specifically listed in the Act. Taxpayers, who are not established for
business activities, e.g. professional chambers, interest groups of legal entities, civic organizations,
political parties and movements and state-recognized churches pay tax only from the incomes which
derive from business activities.
Local taxes and local fee for municipal waste and small construction waste are regulated by the
Act on local taxes and local fee for municipal waste and small construction waste. This act regulates
the procedure of taxing property (property tax on land, on construction buildings and on apartments),
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dogs, usage of public space, accommodation, vending machines, non-winning gaming machines, entry
and parking of motor vehicle in historical part of city and nuclear facility. These taxes are governed by
the relevant provisions of Act on local taxes and fees and belong to budgets of municipalities.
Motor vehicle tax is a state tax. The subject of this tax are both freight and passengers motor
vehicle, which are used for business activities. The Act lists the types of vehicles that are exempt from
taxation. The exemption concerns e.g. emergency vehicles, fire trucks, vehicles used exclusively in
agricultural production and in forest production, etc.
Value added tax (VAT) is regulated by the Act, which requires VAT registration in case that
entity carries out business activity, which is not exempt from VAT and when entity achieved turnover
for not more than twelve preceding consecutive calendar months in the amount of 49,790 EUR. There
are numerous exemptions from VAT, which are applied not only to export, but also in some cases of
domestic sale.
Excise taxes are levied on selected types of products, which negatively affect the environment
or human health such as e.g. wine, spirits, beer, tobacco products, mineral oils, etc. and the burden is
imposed on the final consumer.

2. Tax system of Poland
Poland began the reform of its tax system in the early 90s’ of the last century. All the changes
were result of a key factor, which was to lay the foundation for the market economy and this was
incompatible with the previously existing legislation in the fiscal area.
The legal basis for the imposition of tax liability in Poland is the Polish Constitution of the 2nd
April of 1997. The article 217 states: “Imposition of taxes and other public levies, determination of
subjects of taxation, tax items, tax rates, categories of entities exempt from taxes and principles for
providing tax reliefs and tax depreciation can be carried out only by law.”
The Polish tax system is relatively complex, it contains a number of options for reliefs and
exemptions. Classification of taxes in Poland is shown in the following scheme.

Scheme 2. Classification of taxes in Poland
[Source: Authors own elaboration]
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Poland currently uses following types of taxes, divided into direct and indirect taxes:
Direct taxes:

1. Personal income tax (PIT)
2. Corporate income tax (CIT)
3. Inheritance tax and tax on gifts
4. Tax on civil law transactions
5. Agricultural tax
6. Forest tax
7. Property tax
8. Tax on vehicles

Indirect taxes: 1. Value added tax
2. Excise taxes
3. Tax on hazardous games and on games
The distribution of direct taxes in respect to their source is illustrated in the following scheme.
Property tax
Corporate
income tax

Personal
income tax

Inheritance tax
and tax on
gifts

Agricultural tax

Direct taxes

Tax on civil law
transactions

Forest tax

Tax on vehicles

Scheme 3. Distribution of direct taxes in respect to their source
[Source: Authors own elaboration]

Further breakdown of taxes in Poland can be done by e.g. the tax receiver, as follows:
•

Taxes collected by tax and customs offices, which are revenues of the state budget and consist of:
- value added tax
- excise tax
- tax on hazardous games and on games

•

Taxes that partially represent the revenues of local authorities and consist of:
- personal income tax
- corporate income tax

•

Taxes that are partially revenues of municipalities and consist of:
- personal income tax paid as a flat tax
- tax on civil law transactions
- inheritance tax and tax on gifts
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Tax collected by municipal authorities, which are revenues of municipalities and consist of:
- property tax
- agricultural and forest tax
- tax on vehicles
- fees: customs, local, market, operation and administrative and dog fee

The following scheme shows the taxes and fees, which represent the revenues of municipality’s
budget (JST).

Revenues of
municipalities
Local taxes

Property tax

Agricultural
tax
Forest tax

Local fees

Tax on vehicles

customs

operation

Tax on civil law
transactions

local

administrative

market

for dogs

Inheritance tax and
tax on gifts

Flat tax

Scheme 4. Revenues of the municipalities (JST)
[Source: Authors own elaboration]

Personal income tax was introduced on the 1st January 1992. It covers any income of
natural persons – residents, as well as income of natural persons – non-residents from sources located
in Poland. The subject of this tax is every income, which is based on employment contracts, provision
of services, self-employment, the property ownership and the possession of capital.
The valid legislation of the personal income tax allows numerous exemptions, e.g. in case of
insurance payments, parts of social security incomes and certain types of winnings. The tax reliefs, i.e.
the possibility of reducing the tax base or the tax amount, cover the expenses on education, health care
or housing.
Corporate income tax is used to tax income of the legal entities. The subject to corporate
income tax is income of legal entity derived from any source. Revenues are reported as net of costs
required for obtaining these revenues. The Polish legislation defines a list of expenditures (over 50
items), which from the fiscal view are not considered to be the costs required for obtaining the income.
Tax on goods and services is a Polish version of value added tax. The Act defines all activities
that are subject to VAT, taking into consideration mainly the sale of goods and services. The base for
VAT calculation is the net value of taxable activity (i.e. the value before tax). There are numerous
exemptions from VAT, which apply not only to export, but in some cases also to domestic sales.
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Excise tax is widely used in Poland and applies to many product groups, including alcoholic
beverages, tobacco products, fuels and lubricants and other consumer goods.
The gambling in casino, numerous competitions, lotteries and cash prize drawings are subject to
specific fiscal liabilities that are qualified as tax on hazardous games and on games.
All properties are covered by property tax. It concerns the owners of properties – both natural
and legal persons. The agricultural land is a subject to agricultural tax and forests are subject to tax
on forests.
Tax on vehicles is paid by all owners of trucks, tractors, trailers and buses.
Tax on civil transactions is charged on all sales contracts, goods exchange contracts and legal
claims, loan contracts, guarantees, determinations of income/pension and other.
Inheritance tax and tax on gifts applies to taxing of inheritance, donation and transfer of
assets mainly in the form of property, money and legal entitlements, earned by natural persons.
The taxes used in Poland have a different fiscal importance. In terms of income, the most
significant ones are tax on goods and services (VAT), excise taxes, income tax and property tax. In
general, the Polish fiscal system is in line with the standards of the European Union (as to the forms of
taxes, defining the subject and object of taxation, etc.).
The tax system that applies in Poland has been designed the way to conform the standards of the
European Union and all ongoing changes are executed in line with the requirements of the Union
directives.

Conclusion
The tax system of the Slovak Republic with its constellation ranks among the most sophisticated
tax systems. It is constantly evolving and changing, depending on the needs of the economy. It can be
described as complicated, mainly due to its numerous peculiarities, exceptions and links to regulations.
Nevertheless, it cannot be evaluated as a tax system that would be set ideally. One of the reasons is
that the needs of society and the satisfaction of taxpayers are not (and never will be) in balance. But it
is important to think about how to amend and improve the tax system in the future so that it considers
the interests of the society as well as of individuals and thus at least approach the ideal state. The same
applies to the tax system of Poland.
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Market Research of Earth Gas in Slovakia
with Orientation to the Competition Evaluation
and Possibilities of the Market Entry
Katarína Čulková, Adriana Csikósová, Marcela Taušová
Technical University, Faculty BERG, Letná 9, 042 00 Košice, Slovak Republic

Abstract
Gas market records currently dynamic changes; competition between the individual types of
energy has never been so high, the importance of natural gas using in the energy industry and
the European economy is currently growing. The presented contribution deals with research of
the natural gas market in Slovakia, with the main characteristic of the SPP as a major player in
the market, as well as evaluation of real and potential competition in the relevant market and
also evaluation of the possibility of entering mentioned market with natural gas.
Key words: earth gas, market research, competition, market entry, Slovakia

Introduction
In Slovakia, the annual consumption of natural gas presents around 6 billion m3. Domestic
production of natural gas in Slovakia is minimal and therefore about 98% of domestic gas
consumption Slovakia needs to import, mainly from the Russian Federation.
The decisive participants in the gas market in Slovakia are the Slovak Gas Industry, Inc. and its
100 percent subsidiary SPP-distribution, Inc. and Eustream, Inc. and operators of underground gas
storage facilities, the company Pozagas, Inc. and Diesel, Inc.
Liberalization should bring new opportunities, new methods and new participants on the
market, as well as to revive trade and increase the number of new traders. The main reasons why the
gas market and the number of real gas suppliers, respectively traders with gas is developing very
slowly, present access to sources of gas supplies, access to storage capacity and access to customers.
Besides mentioned reasons entering of new participants to the gas market is influenced also for
example, by the fact that Slovakia is a relatively small market, further the need for financial sources,
expert skills and experience in the sector. Also actual unstable business environment, or lack of
transparency of the individual elements of prices for gas supply, can discourage to some level entering
of new participants to the gas market.
The SPP is a group of companies dealing with exploration and production, purchase,
transmission, distribution, supply and storage of natural gas in the Slovak Republic. Slovak legislation
requires that gas companies would legally separate their transmission and distribution units, which in
2006 led to changes in the structure of the SPP. At present, the SPP is structured to the parent
company trading with gas (SPP, Inc.) and two subsidiaries - Eustream, Inc., which is engaged in
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transportation of gas in Slovakia and SPP Distribution, Inc., which is engaged in gas distribution in
Slovakia.
As of 31.12.2007, the group had held the CAP network to transport and distribution of gas in
the Slovak Republic with a total length of 31,537 km. Part of the network of the CAP, which is not
within the European system of transit pipelines running from east to west, measuring 2,268 km long
and runs from the Ukrainian border to the border of the Czech Republic and Austria. This system of
transit pipelines has a total capacity of about 95 billion cubic meters per year. Eustream transport
system includes four compression stations along the total length of the system of transit pipelines with
a total capacity exceeding 1,000 MW.
To 31th December, 2007, the group had held the SPP network to transport and distribution of
gas in the Slovak Republic with a total length of 31,537 km. Part of the network of the CAP, which is
not within the European system of transit pipelines running from east to west, measuring 2,268 km
long and runs from the Ukrainian border to the border of the Czech Republic and Austria. This system
of transit pipelines has a total capacity of about 95 billion m3 per year. Eustream transport system
includes four compression stations along the total length of the system of transit pipelines with a total
capacity exceeding 1,000 MW.
SPP owns around 56% shares in NAFTA, Inc., Gbely. Company NAFTA is the owner and user
of natural gas storage facilities in Slovakia and has a capacity of about 1.88 billion m3. SPP also owns
a 50% shares in SPP Bohemia, Inc., Prague, Czech Republic. SPP Bohemia owns storage facilities in
the Czech Republic. SPP also owns a 35% shares in POZAGAS, Inc., Malacky, together with Nafta
(30%) and with the company GDF Suez (35%). Pozagas own storage facilities located near
transmission networks of the SPP with a usable capacity of 645 million m3, which are operated by
Nafta.
-

SPP, Inc., operates by this way at the following markets with gas:
Market of research and mining, operated by NAFTA, covering 100% of the market in Slovakia.
Market of gas stocking, operated by Pozagas.
Market of gas transport, operated by Eustream, covering 100% of the market.
Market of gas distribution, operated by SPP Distribution.
Market of gas supply, operated by SPP, covering almost 100% of the market.

Results of gas market analysis in Slovakia
Regarding the natural gas market, it is possible to operate in the market only according a license
issued by Office for regulation of net sectors for the Slovak Republic, i.e. licenses for gas production,
gas transport, gas distribution and / or gas supply.
As mentioned above, SPP is directly and indirectly, is active in the markets of exploration and
production, storage, transport, distribution and supply of gas.
SPP directly impacts the market of gas supply and indirectly, through the SPP Distribution it
operates the gas distribution market, as well as indirectly, through Eustream, it operates in the market
of gas transportation. SPP is also present on the exploration and extraction of gas through the company
NAFTA and through Pozagas it operates in gas storage market. According to the legal unbundling (1st
September, 2006) transmission, and distribution activities were separated, i.e. separation of
transmission and distribution activities in the above-mentioned subsidiaries. From the view of the
above, each of these markets may be considered as a separate market and due to the mentioned fact
this concentration is related to the primary gas supply to the market, not with market of gas transport
and distribution. Therefore following focus will be only on the customer market. The market of gas
supply is vertically connected market to market of production and distribution of heat.
Mentioned gas supply market can be further structured, for example, according to different
categories of customers according the legislation, which regulates the energy sector and its regulation,
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mainly Law No 656/2004 about Energy and amending some laws, as amended (further only the
"Energy Law"), and regulatory law. According to the Energy Law all gas customers are free to choose
their gas supplier (eligible customers). Among these customers we can identify the following groups:
households, small and large customers.

Market of gas supply
Supply of earth gas provided in long time to the Slovak market only SPP, mainly from
separation of Slovakia from Czech Republic in 1993. SPP as a vertically integrated company ensured
not only gas, but also its transport and distribution, as well as other support services in these activities.
The contract between SPP and Gazprom-Export about gas supply ended in 2008. New 20-year
contract was also signed in November 2008, (until 2028) about natural gas supply between SPP and
the Russian company Gazprom-Export. In addition to that Gazprom-Export has concluded an
agreement concerning the transportation services with Eustream - a subsidiary of SPP. Gas supply and
transport services under agreements signed started by 1st January, 2009.
As part of the liberalization process that began in 2001, there was not only the above-mentioned
legal unbundling, i.e. the separation of the transmission and distribution activities into new
subsidiaries, but also the liberalization of trade in natural gas. From 1st January, 2003 the largest
customers (with minimal consumption of 15 million m3 of annual gas consumption) can choose their
supplier. From 1st January, 2005 authorized customers had become all customers (except households)
that could choose their supplier only from 1st July 2007.
The aim of such market liberalization was to enable on the one hand gas customer to choice the
supplier and, on the other hand, gradually to create a natural pressure to increase of economic
efficiency of existing suppliers.
Therefore SPP buys gas from Gazprom-Export (over 98%) and the rest (less than 2%) are
domestic production of Nafta, Inc. (belonging to the same group of the company). NAFTA is at the
same time the largest mining company. Purchased gas is after transporting to Slovakia delivered to
SPP customers to their individual offtake sites through the Eustream transmission network and SPP
distribution network under standard contracts for the connection of third parties.
Accordingly, it is therefore obvious that SPP pursues a regulated activity, which is gas supply,
with permission of Office for regulation of net sectors for the Slovak Republic. Price regulation of gas
supplies according to § 12. 1 of Regulation Law is subjected to the supply of gas to households and the
supply of gas for heat production for households. Supply of gas to other gas customers is not currently
cost-controlled. Every gas supplier carrying out a regulated activity, which is the supply of gas to
households or gas supply for heat production for households, is according to § 13 2 c) of Regulation
Law obligated to submit a suggestion of the goods or services price determination, by the way and to
the extent by generally legal regulation issued by the Office for regulation of net sectors for the Slovak
Republic. According § 13 2 b) of Regulation Law, the regulated subject is obliged to follow a defined
method of price regulation and to make supply of goods and services with approved or determined
prices.
SPP divides its gas consumers to the following categories:
a) Households – prices for these consumers are regulated according Regulation Law.
b) Small clients = small business and organizations (including cities and communities) – that have
annual gas consumption from 633 MWh to approximately 60 000 m3. SPP provides for such
clients four tariffs (M1 – M4), which are determined according SPP published price list. Every
tariff price is determined according fixed sum and sum per supplied gas.
Rate according given tariff is used for whole gas supply (without regard to real volume of
supplied gas). It means that client of earth gas is choosing one of the offered tariffs and he will pay
price, calculated according rate of chosen and agreed tariff during billing period. Moreover it is
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possible to choose from four possible ways of paying cycle for repeated gas supply for every tariff:
monthly, quarterly, biannually and annually.
c) Large customers - while large customer means client that has:
o middle consumption – clients that have agreed volume of supplied gas from 633 MWh to
4 220 MWh (approximately from 60 000 m3 to 400 000 m3),
o large consumption – clients that have agreed volume of gas supply over 4 220 MWh
(approximately over 400 000 m3).
The gas price in the category of large customers is not fixed. It is monthly updated for and rate
of performance, resp. capacity, is determined individually for each delivery point and it is dependent
on the quantity and level of the daily maximum.
Price for gas supply to large customers is composed of a variable component and fixed
components. The variable component, i.e. rate for consumed gas, is updated monthly in connection to
the prices development, individually for light and heavy fuel gas, as well as according the
development of the EUR against the US dollar, or according burning heat volume. Customers have a
choice of two types of calculation for consumed gas, mainly the dollar and the EUR. Fixed
components of price are determined at a fixed amount for the entire contract period.
They are represented by the fixed monthly rate of capacity. Fixed monthly rate is fixed fee for
delivery point in EUR. The annual rate for the performance means the annual fee for 1 m3,
contractually agreed by daily maximal volume in EUR / m3 / day. This rate is calculated individually
according the load factor, which represents the ratio between the ordered contracted quantity for the
current year and ordered daily maximal volume.
o
o
o

o

For middle consumption clients one type of price structure is offered:
fixed monthly rate
rate for gas supply
For large consumers 2 types of price structure are offered:
three component price:
 Fixed monthly rate
 Rate per performance
 Rate per delivered gas
two component price:
 Rate per capacity
 Rate per delivered gas

Agreement of gas supply is mostly closed for 12 month. SPP has sufficient capacity for
covering of all clients’ needs, including third parties.

Evaluation of the competition at the market
During evaluation of real and potential competition at the market gas supply is necessary to be
evaluated also according opinion of Department of dominant position abuse with dominance of SPP
(further only „Opinion of DDPE“), which had been elaborated according demand of Ministry of
Finances in Slovakia.
In the first half of 2007, company Gas Trading, Ltd., Industrial Park Géňa 5603/60A, 934 01
Levice (hereinafter "Gas Trading"), entered the market with gas supply, which also acts as a
distribution network in the industrial park Levice - Géňa. Company supplies gas to 8 customers, who
prioritised its bid to supply gas over offer from SPP. Advantage of the company is the fact that, as the
distribution network, connected to the transmission system, it does not need to use the distribution
network of SPP and pay distribution fees, which has a positive effect on the final price of gas supply.
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Gas Trading is therefore a competitor of SPP at certain defined areas, but because Gas Trading buys
gas from SPP and it does not have interest in further expansion its operation in the market of gas
supply has any impact on the functioning of the SPP at the gas supply market in the Slovak Republic.
In addition other 90 subjects owns license for gas supply, except of the mentioned company.
They present largely subjects, which operate as area suppliers, providing gas to the companies located
in the immediate area, typically within industrial parks. All these companies are not dependent on gas
purchase from SPP. Their core business is not usually in the gas industry and due to source of their
supply and the fact that the cost of purchased gas are only allocated to businesses in the area without
increasing the margin, it is impossible to consider them as competitors SPP.
Company Vemex Energo, Ltd., Karadžičova 8, 821 08 Bratislava (hereinafter "Vemex energy"),
a subsidiary of the Czech company Vemex, Ltd., controlled by the Russian state group Gazprom, was
granted a license on 21st May, 2008 for gas supply (No. 2005P0040_01). Vemex Energo is caring out
business activities aimed at business with natural gas.
Similarly, RWE GAS Slovakia, Ltd., Mlynská 31, 042 91 Košice obtained on 6th August, 2008
license No. 2008P0111. That company is using gas from its parent company RWE Transgas, which
operates in the Czech Republic and draws gas from Russia and Norway.
At the same time in November 2008 Company Shell Energy Europe BV announced the Office
for entry into the market in natural gas. The company is a division of Royal Dutch Shell plc. In 2009,
there was assumed entering of Slovakia Energy with Czech capital, which currently sells electricity in
Slovakia. In case that mentioned potential competitors would actually carry out their business
activities, the company SPP could thus have competition in the Slovak Republic in gas supply.
However, despite the planned entrance of the above-mentioned potential competitors on the market, it
is impossible to assume that there would be a threat to the dominant position of SPP.
SPP is currently the sole importer of natural gas to Slovakia, which also takes the vast majority
of the gas extracted in Slovakia. It means that, for all those that need the gas for their own
consumption or that trade with gas, for them the SPP presents an indispensable trading partner.
Mentioned fact is confirmed by the answers of the survey, conducted by the Office, where none of the
respondents heating companies changed supplier of input fuel (natural gas), either because they did
not receive an offer for the supply of gas from another supplier, or because there did not exist
practically legislative nor real conditions for a liberalized gas market.
The market of gas supply is vertically connected market to market of production and distribution of heat, therefore through concentration there is vertical integration between the SPP (commonly),
controlled by GDF Suez, through which it operates in the Slovak Republic, and between RT and PRS.
Mentioned vertical relationship would not have the effect to the restriction of effective competition on
the relevant market and it will not lead to negative effects, such as the closure of the market.

Evaluation of the possibility to enter the market
Presently and despite the fact that the gas market is liberalized, there is virtually no relevant
competition for SPP and most companies say that therefore the change of natural gas is not possible
and they consider SPP as a single supplier. This is confirmed also by the fact, that the SPP has
dominant position on the gas supply market. The market conditions are changed in time. Three
approaches are available for the market price estimation: cost, market and revenue approaches.
It is also necessary to remind that entering of new companies to the gas supply market is
influences by various factors. They are mainly following:
► Access to the gas supply source,
► Access to infrastructure, necessary for its preparation and distribution,
► Access to the stocking capacities, providing necessary flexibility in the supply,
► Access to the clients.
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Except of mentioned factors, influencing entrance of new companies to the market with gas
supply, also long term agreements, relatively small market, necessity of financial means, expert
knowledge and skill in the sector, can present obstacle for the entrance.
Main factors, which have influence to the decision about change of the gas supplier, are mainly
as follows:
• Level of price,
• Security of the supply,
• Guarantee of the reliability,
• Ability to supply gas in demanded volume and to the demanded issue place,
• Flexibility of the supply,
• Complex services, including taking responsibility for variability and flexibility regarding
volume and capacity availability.
Long-term contracts between gas producers and their customers are one of the factors, which
reduce the scope for competition. They are generally concluded for a period longer than 10 years,
however in the gas sector they have their objective justification. These contracts guarantee gas
companies for several years ahead guaranteed volumes of gas. They guarantee for gas producers, due
to the "take or pay" stable income and consumption, which allow them by the help of these contracts
to respond for loans from banks, which are necessary for covering the high input costs for exploration
and opening of deposits and to build he necessary transport infrastructure. Since these contracts
minimize business risks for both parties and stabilize the gas market, they accompanied any significant
investment, since also pipeline capacity is built on long-term contracts.
Such a long-term contract has concluded also SPP until 2028 with its supplier, Gazprom-Export,
which was concluded in November 2008 for the 20-year period (until 2028). Gas volumes imported to
Slovakia on the basis of this agreement, can fully meet the demand, since they cover the whole of the
expected gas consumption in the Slovak Republic. There is therefore any excess of supply over
demand. Moreover, consumption shows a decreasing trend, which result to the fact that the entrance
for new companies is relatively small.
Unless a potential competitor fails to ensure access to resources, it is for him a significant
barrier to entry. Diversification of natural gas sources is still weak and the gas imported from Russia
appears compared with other sources to Slovak market (as well as for the SPP, which has signed longterm contract on gas imports from Russia) as the best alternative. Slovak Republic in the European
context is a small country with low gas consumption. There are options how to get to Slovakia with
gas from North Africa or the Middle East through Turkey, but it is a question of at least 10-15 years.
Real options over time, which would increase the reliability of gas supply, can be using of an Austrian
gas hub in Baumgartner and another option is to use the Czech transmission network for possible
importing Norwegian gas.

Conclusion
The SPP acts as a strong and important business in the Slovak gas market, in which it operated
since 1993. As part of the liberalization process, since 2001 there has been a separation of the
transmission and distribution activities into new subsidiaries as well as the liberalization of trade with
natural gas. The aim of such market liberalization was to enable from one side gas customers to
choose supplier and, on the other hand, to create gradually a natural pressure to increase economic
efficiency of existing suppliers.
However, it is possible to doubt its effectiveness because now despite the fact that the gas
market is liberalized, there is virtually no relevant competition for SPP and the majority of surveyed
companies has the opinion that the change of natural gas supplier is therefore not possible and they
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consider SPP as a single supplier. This is confirmed also by the fact that the SPP has on the gas supply
market dominance position and as it was confirmed, possibilities of entering this market are also
extremely limited.
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Abstract
Internet business is a very specific issue to write about. The biggest boom of the Internet has
been recorded in the 90’s. Since then, many companies are operating on the internet base, or as
we often call it, e-commerce base. In this paper, we will focus on the valuation of the internet
based companies. Firstly, we discuss about the internet companies in general and about their
specific features as well. Secondly, we will describe intellectual property as a main element of
every e-business. In the next part we write about the methods of the valuation of these particular
companies. We will describe the main methods of valuation. Closely we focus on the Schwarz &
Moon model of the valuation of the internet companies. Finally, we will use this method to
evaluate the eBay as the internet based company. At the end of the paper we summarize our
findings.
Key words: Business Valuation, eBay Case Study, Internet based Companies, Real Options, Schwartz
& Moon model

Introduction
Internet business is a very specific issue to write about. The biggest boom of the Internet has
been recorded in the 90’s. Since then, many companies are operating on the internet base, or as we
often call it, e-commerce base. In this paper, we will focus on the valuation of the internet based
companies.
Firstly, we discuss about the internet companies in general and about their specific features as
well. Secondly, we will describe intellectual property as a main element of every e-business. In the
next part we write about the methods of the valuation of these particular companies. We will describe
the main methods of valuation. Closely we focus on the Schwarz & Moon model of the valuation of
the internet companies. Finally, we will use this method to evaluate the eBay as the internet based
company. At the end of the paper we summarize our findings.

1. Theory overview on Internet companies and their specific features
Internet company is a type of business model, or segment of a larger business model, that
enables a firm or individual to conduct business over an electronic network, typically the internet.
Electronic commerce operates in all four of the major market segments: business to business, business
to consumer, consumer to consumer and consumer to business. It can be thought of as a more
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advanced form of mail-order purchasing through a catalogue. Almost any product or service can be
offered via ecommerce, from books and music to financial services and plane tickets. E-commerce is
characterized by the following features:
• The business tools are electronic and the application is commerce, i.e. profit motive.
• Business is externally focused on those with whom business is conducted.
• Most of the transactions are processed automatically.
• Uses a gamut of business support services, such as inter-organizational e-mail and on-line
directories.

1.1 Intellectual property
In every company’s balance sheet there are tangible and intangible assets. We can define
intangible asset as an asset that is not physical in nature. Corporate intellectual property (items such as
patents, trademarks, copyrights, business methodologies), goodwill and brand recognition are all
common intangible assets in today’s marketplace. Intellectual property is an asset, and as such it can
be bought, sold, licensed, exchanged, or gratuitously given away like any other form of property. An
intangible asset can be classified as either indefinite or definite depending on the specifics of that
asset. A company brand name is considered to be an indefinite asset, as it stays with the company as
long as the company continues operations. However, if a company enters a legal agreement to operate
under another company's patent, with no plans of extending the agreement, it would have a limited life
and would be classified as a definite asset. However, the most noticeable difference between
intellectual property and other forms of property is that intellectual property is intangible. That is, it
cannot be defined or identified by its own physical parameters. Consequently, IP must be expressed in
some discernible way to be protectable. To be patentable, an invention must be novel, unique, useful,
and nonobvious. A prerequisite to patentability is that the invention must be capable of some practical
application. This emphasizes the importance the patent system puts on usefulness. One might say that
a patent is a contract between society as a whole and an individual inventor. Under the terms of this
social contract, the inventor is given the exclusive right to prevent others from making, using, and
selling a patented invention for a fixed period of time in return for the inventor's disclosing the details
of the invention to the public. Thus, patent systems encourage the disclosure of information to the
public by rewarding an inventor for his or her endeavours.
•
•
•
•

The IP being valued should possess the following attributes. It must be:
readily identifiable and capable of being separated from the other assets employed in the business;
non-physical in nature;
capable of producing future economic benefits; and
protected legally or through a de facto right.

Intellectual property (IP) refers to creations of the mind, such as inventions; literary and artistic
works; designs; and symbols, names and images used in commerce.
IP is protected in law by, for example, patents, copyright and trademarks, which enable people
to earn recognition or financial benefit from what they invent or create. By striking the right balance
between the interests of innovators and the wider public interest, the IP system aims to foster an
environment in which creativity and innovation can flourish.
Intellectual property is divided into two categories: Industrial property, which includes
inventions (patents), trademarks, industrial designs, and geographic indications of source; and
Copyright, which includes literary and artistic works such as novels, poems and plays, films, musical
works, artistic works such as drawings, paintings, photographs and sculptures, and architectural
designs. Rights related to copyright include those of performing artists in their performances,
producers of phonograms in their recordings, and those of broadcasters in their radio and television
programs.
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A trademark is registered with the United States Patent and Trademark Office (USPTO) as a
mark that distinguishes the source of goods or services. Trademarks are an interestingly broad
example of intellectual property. A trademark can be anything that differentiates a particular company
from its competitors, including:
• A logo
• A slogan
• A sound
• A colour
Patents are special forms of IP registered with the USPTO; they protect inventions and
functional designs for products. In exchange for publicly disclosing the invention or design, the
inventor gains exclusive rights to the use of the patented device for a set amount of time, currently 20
years for utility and plant patents, 14 years for design patents. A utility patent covers inventions, that
is, non-obvious and useful processes, machines, manufactured articles, or compositions of matter;
plant patents are issued for new varieties of plants; and design patents protect ornamental designs.
Unlike the creative property protected by trademarks or copyrights, practical inventions and
designs are protected only if a patent granted by the USPTO. However, patentable inventions can be
protected as trade secrets under the Uniform Trade Secrets Act as long as they provide economic value
and reasonable measures are taken to ensure their secrecy. Some companies and inventors choose to
rely on trade secret protection to avoid the disclosure required to win a patent.
Few years ago intellectual property (IP) was not considered that important as it is today.
Knowledge economy has given rise to a new type of CEO and a new type of business competition one in which intellectual property, not fixed assets, have become the principal sources of shareholder
wealth and competitive advantage. The rise of the knowledge economy means that the intellectual
property owned by a company is likely to determine its future success. Intellectual property serves as
an indicator for fast market growth and profitability.
There are several methods for evaluating the intellectual property of the company. These
approaches are based mainly on the income, future cash flow or the capital. Firstly, we know the
income approach of evaluating the company’s intellectual property. This method focuses on future
cash flow, which will be derived from the particular piece of the IP. In this particular method we are
focusing on these variables: income stream derived from the intangible asset, estimated durability of
the asset’s life, specific risk factors and discount rate.
Secondly, there is another method based on the discounted cash flow. We determine the value
of the IP by computing the present value of cash flows, attributable to that piece of IP, over the useful
life of the asset. The benefits of the DCF method are its ability to compare values among different
patents, likely availability of many of the required inputs from the firm’s financial statements and
market information. A drawback of DCF is that it does not capture the unique independent risks
associated with patents. A DCF should be a serious consideration for investors appraising mature,
stable businesses with predictable cash flows. Unfortunately, those assumptions are rarely satisfied
even with the most consistent internet businesses. The variance in monthly cash flow, immaturity of
business model and quality of financial data available typically make a DCF at best a useful data point
for comparison and at worst, redundant. As such it’s something of a nice-to-have in the internet
business context.
The quality and accuracy of IP valuations have become an important focus of senior
management. However, as all of the assets of the company are facing some risks, intellectual property
faces the set of unique risks as well. These are mainly as follow:
• New Patent Issuance - new patents can make existing technology obsolete. If a similar patent is
issued the value of the underlying technology will decrease.
• Patent Challenges – new patents are still vulnerable against those, who decide to challenge them.
Successful challenges can immediately invalidate the patent and
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Corresponding licenses.
Trade secrets – some patents can be virtually worthless without revealing the necessary trade
secrets, e.g. if pharmaceutical company will obtain the patent for some specific kind of drug, they
have to share the secret (recipe) in order to maximize the value of the patent.
Foreign Governments failure to comply with Patent Cooperation Treaties - a major issue for
software patents, many of which are pirated in foreign countries and sold into the world market.

There are many reasons why we need to evaluate the company. For example it could be because
of the negotiations to sell/license IP rights, merger, acquisition, joint venture or bankruptcy. The other
possible reasons could be supporting decision-making in patent disputes, fund raising, loans, venture
capital, and developing internal IP risk mitigation strategy or just for the accounting purposes.
Companies are increasingly looking to acquire undervalued and underused intellectual property.
Indeed, the new millennium will see a new breed of corporate raiders, who strip-out and sell
intellectual property, just as their predecessors did with undervalued tangible assets in the 1980s. In
recent years, IP valuations have crept into a wide array of business situations, including:
• Evaluating potential merger or acquisition candidates
• Strengthening positions in technology
• Making informed financial decisions on IP maintenance, commercialisation and donation
• Evaluating the commercial prospects for early stage Research & Development (R&D)
• Valuing R&D efforts
• Supporting a valuation for loan collateral

2. Methods of business valuation
Placing a realistic value on an internet company is difficult. Ideally, the valuation should be no
different from that of a bricks and mortar company; predicting future cash flows through an
understanding of the business and market dynamics. However, internet companies are still a relatively
new phenomenon and there is often little robust historical data to support the valuations. Internet
companies are also, by nature, unpredictable. They can enjoy huge success for a short while and
quickly plummet into obscurity. Internet users can also afford to be fickle since the latest, best
technology is only a click away. The safest way to value internet companies is using the traditional
methods applied to traditional companies. However, it is prudent to adopt a more thorough analysis of
key issues such as consumer and market trends, achievable growth, barriers to entry and competitive
threats, as well as a realistic view of how to convert non-paying visitors into revenue through either
advertising, subscription fees or commercial transactions.
The valuation of internet business characterized by high-growth, high-uncertainty, high loss, is a
challenge because internet business has unique features and thus, needs to take into account other
considerations than the traditional income statement and balance sheet numbers. First of all, most of
the internet companies have not cumulated enough financial information due to short company history.
Second, many of the internet companies have generated negative accounting income. Therefore, the
standard corporate valuation methodologies described in the previous section have difficulty in
valuing internet business.
Development on the internet is rapid and consumers are quick to change allegiance as internetbased brands lack the longevity that helps install loyalty. There will always be potential for huge
successes for those few who are lucky enough to tap into an online goldmine. History has shown how
rapidly an internet company’s value can rise and fall. It is a gamble but to reduce the risk, stick to the
basic business fundamentals of cash flow generation and good management without getting overexcited by the novelty.
If we are attempting to value the internet company, we have to be able to value intellectual
property as well. Various approaches of intellectual property valuation are used by organizations.
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Generally, these approaches are divided in two categories: the quantitative and qualitative valuation.
While the quantitative approach is focused on numerical and measurable data with the purpose to
calculate the economic value of the intellectual property, the qualitative approach is focused on the
analysis of the characteristics (such as the legal strength of the patent) and uses of the intellectual
property.

Figure 1. Valuation methods of intellectual property

2.1 Quantitative approach of IP valuation
There are several methods of valuation of the intellectual property, but in general according to
what are they focused on, we can create four basic groups: cost- based method, market – based
method, income based method and option- based method.
Cost based method
This method is based on the principle that there is a direct relation between the costs expended
in the development of the intellectual property and its economic value. In other words the cost-based
method is IP valuation based on the costs that were expended in the development of the IP. Within this
method we have to take into account the way how the costs are measured. In general we know two
basic approaches, reproduction and replacement cost method. Reproduction cost method is based on
the principle, that estimations are performed by gathering all costs associated with the purchase or
development of a replica of the intellectual property under valuation. Replacement cost method means
that estimations are performed on the basis of the costs that would be spent to obtain an equivalent IP
asset with similar use or function. In this particular method we should not calculate the value of the
intellectual property only with the direct expenditures but with the opportunity costs as well.
The cost method fails to meet the objectives defined above because there is no direct correlation
between expenditure on an asset and its value. For instance, the amount invested in research and
development of a new technology may not contribute any value if the technology fails to become
commercially viable or applicable to other technologies. The historical cost-based approaches also
suffer from practical limitations such as:
• the difficulty in differentiating between expenditure which maintains the value of IP, as opposed
to investment expenditure which enhances its value;
• the lack of relevant information on costs for older, established types of IP; and
• the need for adjustment to historical cost to reflect current prices.
Market – based method
The market-based valuation method relies on the estimation of value based on similar market
transactions (e.g. similar licence agreements) of comparable intellectual property rights. Because every
asset valuated is unique, the comparison is performed in terms of utility, technological specificity and
property. We cannot forget to take into the consideration the position of the asset in the market and the
fact how is the asset perceived by the market as well. The main resources of data for such a valuation
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of the company are annual reports of the companies, specified online databases (e. g. Recap) or in
other publications, which are dedicated to licensing.
Income – based method
This method is based on the principle that the value of an asset is essential to the (expected)
income flows it generates. After the income is estimated, the result is discounted by an appropriate
discount factor with the objective to adjust it to the present conditions and to determine the present
value of the intellectual property. Future cash flow can be calculated in various ways:
Discounted cash flow method
Relief-from royalty method - In this method the value of the asset is considered as the value of
the royalty payments from which the company is relieved due to its ownership of the asset.
Option – based method
Differently from the other methods, the option methodology takes into consideration the options
and opportunities related to the investment.12 It relies on option pricing models (e.g. Black-Scholes)
for stock options to achieve a valuation of a given intellectual property asset.
Real option is an actual option that a business can gain by undertaking certain efforts. The real
option captures the value of the flexibility of the company, the ability to adapt decisions by expanding,
downsizing, or abandoning investment projects. The main idea of the real option valuation model is
that companies create shareholder value by identifying, managing and exercising real options
associated with their investment portfolio. The real option represents the new state-of-the-art
technique for the valuation and management of strategic investments and enables corporate decisionmakers to leverage uncertainty and limit downside risk. Therefore, the valuation model using real
option provides a fair value of a company in particular under significant uncertainty and high risk
while traditional valuation models such as DCF model can fail to accurately capture the economic
value of investments. However, one main disadvantage of the real option valuation model is that it is
difficult to calculate.

2.2 Qualitative approach of IP valuation and how to value an Internet business?
This method is not based on data. We call this method also evaluation. The valuation in this
method is based on the analysis of the many indicators in order to determine the importance of the
intellectual property right. The indicators cover all the aspects that can impact the value of an
intellectual property asset, covering legal aspects, the technology level of the innovation, market
details and company organization.
In the Table 1 we can see the most common methods for the valuation of the companies.
Balance sheet methods are used to determine the company value by estimating the value of the
company’s assets. Company’s value lies basically on its balance sheet. The value is determined by a
static point of view and the biggest disadvantage is that this method does not take into an account
company’s possible future success and evolution. Among the balance sheet methods we include book
value, which is difference between company’s assets and its liabilities, adjusted book value,
liquidation and substantial value as well. Income statement based values are determining the value of
the company by the size of its earnings, sales or other indicators.
Equity value is calculated as a PER * earnings, where PER means Price Earnings Ratio, which
indicates the multiple of the earnings per share that is paid on the stock market.
Goodwill is the value that a company has above the adjusted book value and represents the
value of the company’s intangible assets. These often do not appear on the balance sheet but they
represent an advantage in comparison to other companies operating in the industry. However, there is
a big problem with evaluating such assets and we were writing about this issue earlier in the project as
well as about the cash flow discounted based methods.
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Table 1. Valuation of the internet business

The most common method among the value creation is method called EVA – Economic Value
Added. It is a financial performance method to calculate the true economic profit of a corporation.
EVA can be calculated as Net Operating Profit after Tax minus a charge for the opportunity cost of the
capital invested.
Table 2. Example of income statement valuation

2.3 Schwarz & Moon method
The valuation of firms in the field of Information Technology is an important issue in finance
because companies in this line of business often do not show any earnings in their early years and thus
render traditional valuation techniques that rely on past and recent free cash flows nearly useless. The
challenges associated with the pricing of young IT firms were never made more obvious than during
the late nineties where companies such as Amazon and Yahoo were trading at such high price levels
that investors were considered “irrational” and the term “internet bubble” was coined. Although some
market correction took place in 2000 where many information technology firms returned to more
reasonable price levels, the finance community has since then strived to reach a better understanding
of how to value corporations with little financial history and negative free cash flows.
The internet started out as an American military project in the 1950-60s and has evolved into a
modern mainstream phenomenon. It is used by common businesses for marketing and sales, for
searching and sharing of files (including documents, audio and video files) by businesses and
households, and it is even used to facilitate online communities with forums and “blogging” with
popular websites such as Facebook, Twitter and YouTube. The Internet has revolutionized the
computer and communications world like nothing before. The Internet is at once a world-wide
broadcasting capability, a mechanism for information dissemination, and a medium for collaboration
and interaction between individuals and their computers without regard for geographic location. The
Internet represents one of the most successful examples of the benefits of sustained investment and
commitment to research and development of information infrastructure. We can all agree about the
transforming potential of the internet, but the youthfulness of the businesses themselves is
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disconcerting. Most are so new that they have few revenues, no profits and, in some cases, little
prospect of profit. Nonetheless, they are rapidly brought to the stock market where they achieve prices
way in excess of many profitable and well-established industrial companies. As a result, schizophrenia
has developed about the internet. For some people, the word ‘internet’ has become synonymous with
fool’s gold. There is a widespread view that internet stocks are wildly overvalued and that current
prices reflect a price bubble that must burst.
Schwarz and Moon apply real-options theory and capital-budgeting techniques to the problem
of valuing an Internet company. They formulated the model in continuous time, form a discrete time
approximation, estimate the model parameters, solve the model by simulation, and then perform
sensitivity analysis. They report that, depending on the parameters chosen, the value of an Internet
stock may be rational if growth rates in revenues are high enough. Even with a real chance that a
company may go bankrupt, if the initial growth rates are sufficiently high and if this growth rate
contains enough volatility over time, then valuations can reach a level that would otherwise appear
dramatically high. In addition, the valuation is highly sensitive to initial conditions and exact
specification of the parameters, which is consistent with observations that the returns of Internet stocks
have been strikingly volatile.

2.3.1 Continuous time
Schwarz and Moon were trying to develop the simple model of valuation of the internet
companies. For simplifying the issue, they started to create the model in continuous time even if they
continued with the discrete time data.
Let us assume that the company is reaching the instant rate of revenues in a given time t.
Furthermore assume, that the dynamic of these revenues is given by the differential equation:
,
where

is a rate of growth in revenues,

is a volatility in revenue growth and

(1)
is representing a

random variable of the normal distribution. Schwarz and Moon also assumed, that company’s revenue
growth rate will converge to the average. They also took into an account unexpected changes, which
are assumed to converge dramatically but still in normal way, to zero.
The costs at time t have two components. The first is a variable component, which is assumed to
be proportional to the revenues. The second is a fixed component.
Cost (t) = y(t)R(t) + F

(2)

The variable component y (t) represents the uncertainty about the future in the area of
competition, market share or technological progress. Schwarz and Moon also allow the correlation
between the unexpected changes in the cost and the growth rate of the revenues and the revenues
themselves.
The net income of the firm is calculated by the function as follow:
Y (t) = (Revenues – Costs – Depreciation)*(1- level of corporate tax)
The accumulated property, plant and equipment at time t, P(t), depends on the rate of capital
expenditures for the period, Capx(t), and the corresponding rate of depreciation, Dep(t). Planned
capital expenditures, CX(t), are known only for a first, initial period and after that they are estimated
to be a fraction CR of revenues. Depreciation is assumed to be a fraction DR of the accumulated
Property, Plant and Equipment.
Since in the risk neutral framework we discount risk adjusted cash flows at the risk free rate of
interest, they also needed to accumulate cash flows at the same risk free rate.
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To avoid having to define a dividend policy in the model, Schwarz and Moon assume that the
cash flow generated by the firm’s operations remains in the firm and earns the risk free rate of interest.
This amount of accumulated cash will be available for the shareholders in a long time horizon.
The objective of the model is to determine the value of the Internet firm at the current time.
According to standard theory this value is obtained by discounting the expected value of the firm at
the time horizon under the risk neutral measure at the risk free rate of interest, which for simplicity is
assumed to be constant. The value of the firm at the horizon T has two components. First, the cash
balance outstanding and second, the value of the firm as a going concern, (the value which is assumed
to be a multiple M of the EBITDA at the horizon T):
V (0) = E Q {( X (T ) + M * [R (T ) - Cost (T )]}e-rT ]

(3)

As we know, there is no model without the risk and uncertainty. In this particular model, there
are three main sources of the uncertainty. Firstly, we can talk about the uncertainty in the area of the
unexpected changes in variable costs, secondly changes in revenues and the last, but not the least
important, changes in growth rate of revenues.
Most analysts and investors are more interested in the price of a share than in the value of the
whole company. In this case is very important to provide them with the detailed capital structure of the
company, number of existing shares, number of the shares which are going to be issued in the future
either to the existing bondholders or to the employees. Also it is very important to estimate the amount
of the cash flow, which will be available to the shareholders in the future in a form of coupon and
principal payments to the bondholders, which are always paid off as the first.
Schwarz and Moon were trying to simplify the model as much as possible; therefore they
assumed that the options will be exercised and that the convertible bonds will be converted into the
shares as well.
The value of the firm and the value of the stock at any point in time are functions of the value of
the state variables (revenues, expected growth in revenues, variable costs, loss-carry-forward, cash
balances and accumulated property, plant and equipment) and time.
S = S(R, μ,ϒ , L, X , P,t)

(4)

2.3.2 Discrete time approximation
The previous model was assumed on the fact, that the time is continuous variable. After this
step, Schwarz and Moon were trying to implement the model to discrete time. In that case they had to
take into an account path – dependency by using Monte-Carlo simulation in order to solve the value of
the internet company. The net income after tax is still given by equation where all variables are
measured over the period Δt. Similarly, the discrete versions of the dynamics of the loss-carryforward, the accumulated Property, Plant and Equipment, and the amount of cash available are
immediate. Depending on the situation, the unit of time Δt chosen for the analysis is one quarter or one
year. The advantage of using the latter is that it allows for smoothing of seasonal effects and is more
consistent with typically annual longer-term analyst projections.

3. Case Study: eBay
In this part of the paper we decided to implement the Schwarz and Moon model of valuation of
the internet companies to the specific one – eBay. EBay Inc. was formed as a sole proprietorship in
September 1995 and was incorporated in California in May 1996. EBay’s auction site is a place for
both buyers and sellers to come together and buy and sell just about anything imaginable. At eBay we
do not have either a clearly defined mission statement or vision statement. However, if we look at our
2010 Annual Report you will find the following two statements: “Our purpose is to pioneer new
communities around the world built on commerce, sustained by trust and inspired by opportunity.”
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“We seek to create a global platform that provides individuals and businesses of all types and sizes
with access to broad markets.”
Market Capitalization equals the price per share of a company times the number of shares. In
the case of the eBay, their market capitalization (the last available value) is $ 67,51 billion. According
to the annual report of the eBay we decided to calculate all of the parameters needed for the company
valuation. We have used the income statements of the company and balance sheets as well.

3.1 Revenue dynamics
The statistic shows the annual net revenue of eBay between 2004 and 2014. In 2012, the online
auction and selling website's net revenue amounted to almost 14.07 billion US dollars and reached
16.05 billion US dollars in 2013. In the Figure 1 we can see the development of the net income of the
eBay. As we can see, the income of this company was rising not so dramatically in the beginning as at
the end of the chosen period.

Figure 1. Development of the eBay’s revenues (millions $)
[Source : http://www.statista.com/statistics/266195/ebays-annual-net-revenue/]

In our research we used data available from the year 2008 to 2014. In order to calculate the
volatility of the revenues, we used the quarterly data. The initial value was the value from the first
quarter of the year 2008, last value we took was fourth quarter of the year 2014. The volatility of the
revenues is 0,922. The initial growth rate was no so significant, only on the level 2,18% and 4,89% in
the years 2009 and 2010. In Figure 2 we can observe that the most significant growth was in the year
2011, where the annual change in revenues was on the level of 27%. Typically, the rate of growth has
in a long term declining character.

Figure 2. Revenues growth rate (%)
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Figure 3. Quarterly growth rate

On the Figure 3 we can see the quarterly development of the growth rate in revenues. As we can
see, the development is quarterly non stable and in some cases even in negative values.
Figure 4 is showing us the development of the stock price. We can observe the slight decline of
the stock prices in 2009. Since that time, the value of the eBay’s stocks is permanently rising. Today’s
value of the eBay stocks is $ 27.66.
In the following Table 3 we can see the basic parameters used for the calculation of the value of
the eBay. As the initial expected rate of growth in revenues we took the average growth rate over the
last two quarters. The standard deviation of past percentage changes in revenue was used as the initial
volatility of revenues. The initial volatility of the expected rate of growth in revenues was inferred
from the observed stock price volatility. We assumed that the changes in revenues and changes in
expected growth rates were uncorrelated. For the long-term rate of growth in revenues for the industry
we choose 0.015 per quarter and for the long-term volatility of revenues we choose 0.05 per quarter.
The next step of our research was to determine the value of the company according to the function:
V = V (R, μ, L, X, t)

(5)

Figure 4 - Development of eBay’s stock price. Source: Money on CNN

The value of the eBay (when we took into the consideration these variables) is not so easy to
calculate. As we take into the consideration the fact, that we have no access to the estimations and
future forecasts, it is very difficult to calculate the value of the eBay. Also the lack of the information
within the area of the calculation and detailed steps of this calculation unable us to calculate the exact
value of the company. At least, from the data available we were able to observe the financial situation
of the company and the rising trend of popularity of this company as well. From the data available we
could see that the value of the stocks is constantly rising, that’s why we can claim that the value of the
company is rising as well, although many specialists claim that the stocks do not reflect the real value.
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Table 3. Parameters used for the valuation of eBay
Initial revenue ($ millio n)

Initial loss‐carry‐forward
Initial cash balance available
Initial expected rate of growth in revenues
Initial volatility of revenues
Initial volatility of expected rates of growth in
revenues
Correlation between change in revenue (%) and
change in expected rate of growth
Long‐term rate of growth in revenues
Long‐term volatility of revenues
Corporate tax rate for the firm
Risk free interest rate
Speed of adjustment for the rate of growth process
Speed of adjustment for the volatility of revenue
process
Speed of adjustment for the volatility of the rate of
growth process
Cost of goods sold as a percentage of revenues
Fixed component of other expenses
Variable component of other expenses
Market price of risk for the revenue factor
Market price of risk for the expected rate of growth in
revenues factor
Horizon for the estimation
Time increment for the discrete version of the model

R0
L0
X0
μ0
s0

$2192 mil./quarter

h0

0,04

ρ

0
0,015
0,05

average μ
average s
tc
R

$ 758 million
$632 million
0,13
0,07

κ

0,35
0,05 per year
0,08

κ1

0,08

κ2
α
F
Β
λ1

0,08
0,8
$95 million per quarter
0,29
0,01 per quarter

λ2
Τ
Δτ

0
15 years
1 quarter

The valuation of young and innovative firms is a challenging task as these firm deviate from
basic assumptions such as positive earnings, sufficient size and analyst coverage mandatory to most
common valuation procedures. To value this type of firm Schwartz and Moon developed a valuation
methodology in which firm value arises under the development of primarily three stochastic processes.
Although this model has several theoretical advantages over common valuation approaches, its
accuracy had yet to be tested on a large scale of firms. Still, we have to consider that the SchwartzMoon model only relies on accounting information and therefore is also applicable to the firms, which
are not publicly traded. This can be an important issue for venture capital and private equity investors.

Conclusion
In this paper we analyse the Internet-based companies. As we all know, Internet companies are
completely different in comparison with the normal one. In the first part we defined the internet
companies and their specific features. We found out that the most significant difference is in the
amount of the intellectual property. Second part was dedicated to the definition of intellectual property
and to description of the basic kind of this property. It is obvious that the valuation of the IP is not the
easiest task and that’s why we described several methods of valuing this kind of assets. We
distinguished two main methods of valuation, quantitative and qualitative one. Quantitative methods
include cost-, market-, income-, and option – based method. In the third part of the project we were
focusing on the specific model of valuation, Schwarz and Moon method. This method is specifically
designed for valuing the internet companies. Last part of the project was dedicated to the
implementation of the Schwarz and Moon on the particular company. For this purpose we have chosen
eBay, Inc. In this part we were focusing on the revenues and income of the company, rate of growth of
the revenues and the stock prices of eBay as well. According to the data, which we obtained from the
income statements and balance sheets of the company, we constructed the table of the basic
parameters needed for the calculation of the company’s value.
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New Measure of Fiscal Shocks in the Context
of Tax Changes: a Systematic Review
Slavomíra Martinková, Anna Bánociová
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Abstract
Views on the macroeconomic effects of tax changes vary and it is difficult to determine their
actual effects on the economy. The present paper focuses on the systematisation of the
knowledge of measure of fiscal shocks based on new estimates of tax changes identified through
narrative analysis. New measures of fiscal shocks differ from the traditional ones in separation
of legislative tax changes related to the long-term growth of GDP and those tax changes that
affect it in the short term. The main aim of this paper is to examine the current state of
knowledge of the issue: its clarification and definition, then forming a systematic review of
literature from 2008 to the present. The review answers the question of whether tax cuts actually
leads to the economy stimulation, respectively, whether tax increase excludes the subsequent
economic recovery.
Key words: fiscal policy, tax changes, narrative analysis

Introduction
While the period of previous years was mainly focused on achieving monetary stability or
measurement of the impact of monetary policy on the economy, since the enlargement of the system
crisis of the 21st century the debate, and hence the attention of economists, is moved to fiscal policy,
its effectiveness and impact. The core of the fiscal policy is the state intervention in the economy that
is affecting its stability also through the major revenue sources paid by various entities to the state
budget, taxes.
It is appropriate to highlight the importance of fiscal policy and its perception in the context of
tax aspects. The evidence of the macroeconomic effects of tax changes is still little. One of the first
authors who have measured the effects of the macroeconomic impact of tax changes were Romer and
Romer [(2010], Alesina and Perotti [1997] watched a control that is ensuring the efficiency of
government spending and tax changes, Perotti [1999] first pointed out on the decorrelation between
political and apolitical tax changes and Gale and Orszag [2004] highlighted the impact of the tax
burden increase on consumption. The authors mentioned above conclude that the fundamental
problem in the measurement of fiscal shocks is the simultaneity between the shocks caused by tax
changes and other components correlated with the economic development in terms of time.
The knowledge of the motivation for the creation of tax changes allows us to separate
observations on those that are legitimate and really answer the question of long-term influence of
fiscal shocks from those that distort the estimates of development. Based on new measurements the
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increase in taxes by 1% of GDP leads in the next three seasons to a 2-3% decline in the GDP growth.
The main aim of this paper is to examine the current state of knowledge of the issue of new
measurements of fiscal shocks: its clarification and definition, followed by forming a systematic
review of literature from 2002 to the present that was carried out on the selected database.

1. New measure of fiscal shocks in the context of tax changes
Economic policy looks upon the impact of tax changes affecting fiscal policy from keynesian
and neoclassical view [Blanchard and Perotti, 2002]. In the long term, legislative tax changes are
monitored through an increase in real output and in the short term, these changes should stimulate the
economy. What are the effects of tax cuts on the economy? Modern macroeconomics views the
economy as a dynamic, stochastic system, which can be understood by analysing the responses to
present and past random shocks [Mountford and Uhlig, 2002]. From this perspective vector
autoregressions (VARs) are suited as an empirical tool and large literature to analyse the effects fiscal
policy. In 2010, Romer and Romer [2010] performed one of the first new measure of fiscal shocks
estimated on tax changes.
The main aim of this article is to examine the current state of knowledge about the new
measurement of fiscal shocks issue. In the line with the main paper objective is the paper structured
into three main parts. The first part characterises framework of traditional and new measurements
fiscal shocks based on available world literature, the second part presents searching criteria for
available literature on this topic in the examination of fiscal shocks, the third section provides
systematisation of theoretical knowledge in a new measure of fiscal shocks in the context of tax
changes, while respecting both qualitative and quantitative methods and selected criteria in order to
summarise the results of the new measurements. As the research method used in the third part of the
article is the analytic-synthetic method.

1.1 Identification of fiscal shocks by new measure
Fiscal shocks are the result of changes in fiscal policy. The traditional way of measuring fiscal
shocks is observed by Mountford and Uhlig [2002], who identify three prototypes of fiscal shocks
"revenue shock", "deficit spending shock" and "balanced budget spending shock". Ramsey and
Shapiro [1997] identify two fiscal variables, while in the traditional measurements are using revenues
rather than tax changes. You can see the impulse responses in table (Tab. 1)
Tab. 1. Restricting Impulse Responses of the Fiscal Variables
[Source: Own processing based on Uhlig and Mountford [2002], Bjornland [14/2000] and Uhlig [1997]]
Shocks

Monetary Policy

Government Revenue

Business Cycle

Fiscal Policy
Shocks –
Revenues (Taxes)

+

+

0

0

+

Government Expediture
GDP, Consumption, Non-Resid.
Investment

Fiscal Policy
Shocks – Deficit
Spending

+

Interest Rate

+

Adjusted Reseves

-

Price

-

Where: ”+“ the impulse response of the variable is positive for four quarters following the shock;
”-” indicates a negative response;
”0” indicates a zero response in the four quarter window.
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Uhlig [1997] notes, that „we identify fiscal policy shock by restricting their impulse responses
of the fiscal variables to have a particular sign for up to four quarters after the shock“. Bjornland
[14/2000] is using traditional measurement because of good structures border of variance - covariance
matrix followed by a separation of various types of shocks and simple interpretability. Blanchard
[1997] warned earlier that some systematically moving components are mutually correlated at a
typical use of traditional VAR identificator.
This part of paper concepts a framework for new measurements of fiscal shocks. Romer and
Romer [2010] analyse minimalist specification of how tax changes affect real output growth:
.

(1)

is the logarithm of real GDP,
is a measure of legislated tax changes and ´s are
Where
uncorrelated (government spending, monetary policy shocks, Business cycle) with each other, where
. Specification of legislative tax changes is specified:
.

(2)

In this equation
represents the endogenous variables and
represents other impact on tax
policy, which are not correlated with the previous. The equation looks at both variables equally and
therefore does not specify effects affecting output in the short term and long term. Combining the
equations we get the following:
.

(3)

The resulting increase in output is determined by the amount of measurements of legislative tax
changes through other variables affecting real growth, excluding tax changes correlated with each
other, as well as the impact of tax policy uncorrelated with the previous variables. Describing the
process this way also suggests why some tax changes are correlated with the error term. Traditional
measurements of tax changes use cyclically adjusted revenues, which involve a number of moments
correlated with other factors affecting output:
(4)
where
and
are variables obtained from the narrative record. Such
modified measures of tax changes are no longer correlated with the error term. The equation thus
illustrates a new approach. Requirements to express relationship between tax changes and long-term
real GDP, while respecting the tax changes is expressed as:
.

(5)

The model captures the dynamics of the modelled data better than the current model, which
subsequently leads to more reliable prognosis. After a suitable identification you get more reliable
estimates of reactions to changes or shocks in the economy.
New measurements that are based on narrative records, determine four categories of tax changes
with a clear motivation. The first two motivations - short-term influence of GDP and response to
previous changes in government spending - we call endogenous. They are correlated with the next
output development and therefore they are not suitable for estimating the tax changes. The other two
motivations - reduction of long-term budget deficit and support of the long-term aim - we call
exogenous. From tax changes that affect long-term growth in output. They are not correlated with
other development that is affecting output.
Literature is leading towards a solution of the problem in two directions. The first direction is
initiated by Perotti [1999] or Blanchard and Perotti [2002], who focus on identifying shocks in
revenues, do not permit the correlation between un-cyclical and cyclical political influences, do not
distinguish a long-term and short-term motivation. Identification of variables depends on assumptions
and on their flexibility. Representatives of this approach, Ramey and Shapiro [1998], aimed their
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study at analysing the effects of changes in government spending through a Cobb-Douglases model.
The authors Blanchard and Perotti [2002] also suggest that legislators do not respond to shocks within
one quarter of the year. On the similar basic work Bernanke and Mihov [1998], whose work is focused
on monetary policy. The authors use VAR model. VAR model is mostly used in the construction of
output [Engelmann et al., 2008], in analysing the effectivity of fiscal policy [Christiano et al., 1999] or
for the measurement of fiscal shocks by using the time series for quarterly data [Blanchard and Perotti,
2002]. Their results suggest that an increase in taxes of 1% of GDP effect on the decline in GDP
growth by more than 1% in the following two periods.
The second direction is initiating the analysis of narrative tax records for the construction of
direct measurements of political shocks that are uncorrelated with the current economic developments.
They focus on the limitation restrictions on fiscal policy [Romer and Romer, 2010; Mountford and
Uhlig, 2009] and monetary policy [Romer and Romer, 2004]. The use of narrative records in
economics is not common, but also not too rare. We meet them more often in the microeconomic
works to measure the elasticity of the market offer [Blundell et al., 1998] or to reduce the taxes of
business entities [Cummins et al., 1996]. A similar database issued in the work of Blow and Preston
[2012] for the topic of business taxation.

1.2 Research objective, materials and methods
To identify eligible articles we are using the keywords "tax changes", "macroeconomic effects,"
"narrative records" and "fiscal shocks" in various combinations, included in the title, abstract and
keyword in the article, with searches limited to English language, full-text articles published from
2008 up to today based on titles original articles were considered eligible for inclusion if the new
measure of fiscal shocks as macroeconomic effects of tax changes. In pursuing fiscal shocks we focus
on the analysis of authors who use VAR model, respectively, structural VAR model.
Search strategy in the database Thomson Reuters is only focused on (1) discipline in the field of
Economics, Business Finance, Political Science; (2) Document Types and Articles and Book Chapter;
(3) Studies in English and (4) Access to full text research. Based on the search strategy were 18 results
found in Thomson Reuters database, of which with open access articles were 7.
Search strategy in the database Springer only focuses on (1) discipline in the field of
Economics; (2) Document Types as Articles or Chapter; (3) Studies in English and (4) Access to full
text. Based on the search strategy were 37 results found in Springer database, of which with open
access articles were 4. Subsequently, any duplicates were removed. Under the conditions and chosen
criteria 11 studies were selected within which we focus on the opinions of authors on the new
measurements; whether they use the quantitative or qualitative methods in the investigation chosen
fiscal shocks and what result they reached. Because of a relatively narrow specification of the issue we
do not focus the literature only on tax changes, but in case that the study used the narrative records, we
accept the other components that affect fiscal shocks, too.
The research method used in the third part of the article is the analytic-synthetic method.

1.3 A systematic review of the current state of knowledge
The new measure of fiscal shocks occurs in the existing literature that is focused on the effects
of tax changes relatively rarely. Selected published studies on the issue are presented in the Tab. 2.
The results identify a strong correlation between exogenous tax changes and the size of the
growth in output. Comparison of the new measures with traditional measuring leads the authors to
more reliable test result: that tax changes have huge implications: exogenous tax increase of 1% of
GDP will reduce real GDP by about 2% to 3% over the next three years. Interpretability of VAR
model used in the study can be ambiguous, since the increase in the deficit of output can be initiated
either by the expenditures or by taxes. Comparison of measurement with other models, that are used to
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measure the effects of tax changes, is difficult, since the US is a closed large economy with large
amounts of data. From the perspective of the European Union we pursue the inconsistency of data
available for the country and the incomparable tax systems of individual countries. We consider the
method as the atypical one and implemented on a specific economy with sufficient baseline data.
Tab. 2. Overview of the current state of knowledge
[Source: Own processing]
Authors
Engemann, Owyang
and Zubiry [2008]
Caldara and Kamps
[2008]
Mountford and Uhling
[2009]
Eggertson [2010]

Angrist and Pischke
[2010]
Blanchard and Leigh
[2013]

Auerbach
and Gorodnichenko
[2010]

Alesina and Ardagna
[2010]
Alesina et al. [2015]

Giroud [2015]

Gemmell, Kneller
and Sanz [2015]

Discussion
The authors in analysing narrative records focus on fiscal shocks in the context of government
spending. Impact of expenditures on GDP is considered as the long-term impact. The authors
do not deal with the tax effect closer.
The authors distinguish between positive and negative effects of tax shock and from that
resulting low, respectively a high, impact of taxes on the government budget. The authors use
signed restrictions.
The authors construct models focused on fiscal shocks, while in the case of taxes they incline
towards their effects: that increasing taxes by 1% of GDP leads to a decrease in output growth
in the next 3 years by 3-4%.
Author value the measurement in a new way as a high empirical value in terms of fiscal policy.
It highlights the differences of methodology because of fixation of exemptions over the
traditional measurement of fiscal shocks.
The authors evaluate the method as it follows: the method requires a long period of time,
accessible, mainly for the USA, involving significant changes in the legislative tax changes and
clarifies the study of effects of fiscal shocks, their size and influence.
The method is used to identify the decomposition of effects of GDP. In analysing they highlight
the planned fiscal consolidation and the possibility to assume investment growth. In the event
when taxes grow, GDP, consumption and investment fall. The decrease in investments is about
4 times higher than the decrease in consumption.
SVAR and DSGE models use constructive rules, in the case of new measurement; analysis is
based on published information about the nature of fiscal shocks. Narrative approaches offer
more compelling methods to identify changes, to specify its own serious limitations. Measurement focuses on a very specific class of shocks and the effects to be evaluated. Narrative
approach tends to provide a qualitative assessment of the impact of fiscal shocks, while
politicians are more interested in watching quantitative estimates of the effects of tax changes.
The authors disagree with the conclusions of Romer and Romer [2010]. Estimates of the
authors of a 1% increase in the cyclically adjusted tax revenues leads to decrease in real GDP
growth by one third of a percentage point.
The authors agree that cyclically adjusted revenues are not able to filter out all the political
measures that are fiscally correlated with the cycle. Their disadvantage is inefficiency in times
of recession. With this new measurement authors estimate that major tax changes are during the
three years leading to the fact that tax increases corresponding to 1% of GDP reduces real
output by 3%.
Author classifies four factors to "exogenous" and "endogenous". He agrees that the most of the
tax changes has clearly identifiable motivation. With subsequent variables he analyses changes
in federal tax rates. With that identification he evaluates 161 major tax changes at the state level.
The authors use VAR method. Detailed requirements for individual measurements that underlie
them, are in the case of OECD countries hardly constructible. The authors highlight the specific
situation possible for the US only.

Different views and results on the case of selected studies are presented in the table above.
Appropriate further routing of the study is to apply and extend it to other measures: by analysing of
survey of tax changes characteristics and their impact on macroeconomic indicators, by analysing of
trust in government decisions, by analysing of variables efficiency or effect of the marginal tax rate.

Conclusion
The paper highlights on new possibilities of measuring fiscal shocks in the context of tax
changes. Many authors focus the new view on the legislative process and examining the motivations
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leading to the creation of tax changes. The authors first identify four main categories, with
highlighting the monitoring of long-term growth in output and focusing on long-term deficit reduction.
It is these quantifiable tax changes that form the basis of the new measure of fiscal shocks. The
conclusion of several authors is that increasing taxes by 1% of GDP leads to a decline in GDP growth
rates of 2-3% in the next three years. The results of authors suggest that with a new way of measuring
fiscal shocks the tax changes have a much greater impact on output. The result effects of tax changes
are more tied to actual changes in taxes than to the reports about future changes. With present measure
of fiscal shocks through cyclically adjusted revenues, respectively, by using all legislative tax changes
lead to less objective assessment of the macroeconomic effects of fiscal measures. Limitations in
measures appear to be narrative analyses that are not available in many countries and authors omitted
variable bias, which could significantly distort their new way of measuring.
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Abstract
This paper is focused on factors influencing development of Russian stock market, represented
by indices RTS and MICEX. These factors are characterized and later their impact is
determined. In conclusion, oil prices seem to be very important for whole Russian economy
including stock exchange, but other variables do not effectively reflect development of stock
market.
Key words: Russia, stock market, exchange

Introduction
Russia, member of Emerging markets also known as BRICS, faces many economic and
monetary problems. Few years earlier, Russian economy experienced high stability and great
development, but Great Recession pointed on many internal problems and started distrust in emerging
markets. This was reflected on development of Russian stock market too. Russia does not represent
classical capitalist system, but has many specifics, that influence all economic affairs. Higher risk,
however, is associated with higher profits from investments, but we have to speak about higher
illiquidity too. For these reasons, demand is lower than in other countries, and due to the crisis it is
very low. To invest in such a country, it is very important to become familiar with all risks. At most
risk-averse investors used to seek investment in such countries. Investing against the market is also
very psychological difficult, especially when asset prices are at minimum [Goriaev 2004; Goriaev and
Zabotkin 2006; Kinnunen 2013].

Methodology
Russian stock market is analysed through fundamental impacts of several factors. These factors
are described and illustrated singly. Data were obtained from several sources, mainly from The Central
Bank of the Russian Federation, Federal State Statistics Service, Ycharts and Moscow Exchange.
Monthly data were transformed to quarterly data, due to the absence of some monthly statistics. We
used linear regression to analyse two dependent variables MICEX and RTS indices. Used models are
showed on formulas (1) and (2).
RTS ~ β0 + β1*EF + β2 *OIL + β2*INF + β3*EXR + β4*GDP + β5 *IXR + β6 * INV,

(1)

MICEX ~ β0 + β1*EF + β2 *OIL + β2*INF + β3*EXR + β4*GDP + β5 *IXR + β6 * INV,

(2)

Where RTS

= RTS index of Moscow Exchange denominated in USD
MICEX = MICEX index of Moscow Exchange in RUB
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= Index of economic Freedom published by Heritage
= Average oil prices in USD/bbl.
= Inflation in %
= Export in RUB
= Gross Domestic Product in RUB
= USD/RUB Exchange rate

Russian stock market and its particularities
Russia is unique country with federal president-parliamentary system, because of their politic,
history and thinking. As a largest country in the world, it is trying to be relatively independent from
the rest of the world. Russia has big natural resources of oil and gas, and their prices have a big impact
on economy development. Historical development played also a very important role. Socialism and
communism left consequences in Russian minds, and so arrival of democracy took further time. Most
of stock companies were established during privatisation in 1997, but after the year 2005 started boom
of naturally created stock companies. Stock trading takes place on three stock exchanges, but also
through another way of engagement on Russian stock market [Ratinov 1997].
The first years after collapse of communism were volatile, but after beginning of 21 century
Russian economy began to stabilise. Rising oil prices, legislation changes and other factors positively
influenced not only Russian economy, but also stock market. Global financial crisis pointed to the
impact of external factors on Russia. Relatively quick recovery was mainly caused by speculative
capital flows. In 2011 investing in BRICS emerging markets decreased and capital outflows from
these countries began to occur. This caused distrust in these markets. Russia situation was enhanced
by Ukrainian crisis and low oil and gas prices leading to Russian financial crisis [Kinnunen 2013].

Fig. 1. Development of RTS and MICEX indices composed by Moscow exchange
[Source: Own elaboration based on MOEX data (2016)]

Fig. 1 shows development of two most important indices of Moscow exchange. They are both
composed from 50 most liquid Russian stocks, but they differ in currency. MICEX is aimed for
Russian market and therefore is denominated in Russian ruble, RTS index is denominated in USD.
Greater disparity between these indices is a result of high volatility and decline of the Russian ruble.
The Russian economy is relatively different system compared to the western economies, determined
by several factors. Tregub and Grabucha [2014] are explaining that all these factors influence each
other, and their interaction with some external factors stimulus Russian economy and stock markets.
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Outflow of capital
The term capital outflow means movement of assets out of the country, for political or
economic reasons. Domestic and foreign investors sell their investments and invest in less risky
countries and therefore is capital outflow often a sign of a serious problem. The current situation in
Ukraine influences the outflow of capital from the economy. At the beginning of 2014 Russia was
affected by sanctions imposed by many countries around the world including USA and EU.

Fig. 2. Direct investment movements in mil. USD
[Source: Own elaboration based on CBR data (2016)]

The year 2008 was a breaking point, where outflow became prevalent. Today is Russia still
recognised as a risky country and therefore many investors are selling their investments. In order to
protect own capital Russians are buying capital abroad. Actual situation is determined by poor
investment conditions and high political risk that can endanger even private property. Improving of
situation is in the near future, however, is very unlikely, but cooperation with Asian countries might
increase the inflow of investments.

Inflation and exchange rate
Inflation does not affect real value of stocks, because it increases only nominal value. Economic
uncertainty that surround the world, especially Russia, raises the level of inflation. That results in
fluctuations of stock markets and drop in investor interest in Russian stocks. Food inflation is at the
moment the biggest problem, because of import ban of agricultural products, especially from EU.
These products recorded in December 2014 price increase up to 50%, while average inflation reached
at that time the value of 11.36%. Low or moderate inflation is harmless for stock market, but higher
values can cause a decrease in the value of shares, even though they represent an equity stake in a joint
stock company.
Exchange rate development reduces real revenues of Russian companies and so reduces demand
on this market. Russian ruble has now reached historic lows. Low exchange rate should increase the
competitiveness of Russian goods on the domestic and foreign markets, but it is negated by low
demand caused by sanctions. Despite the fact that Russia currently has a number of serious economic
problems, it is considered to stabilize the currency as a priority goal. The efforts of the central bank's
monetary policy alone do not yet have sufficient influence to ensure a stable equilibrium in the foreign
exchange market. The high growth of foreign exchange interventions is not likely, because of
expectations of speculative attacks. Solution seems to be in seeking new foreign business partners,
mainly from Asia. Fig. 3 shows development of ruble exchange rate after 1997, when ruble was
relative stable. In 1998 there was a big Russian financial crisis and exchange rates were too high, even
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Russian Central Bank defaulted on its debt. Next 15 years ruble recorded stable development until
start of Ukrainian crisis. The ruble has fallen, but government tried to keep the slight inflation rate.

Fig. 3. Development of Inflation and exchange rate
[Source: Own elaboration based on CBR data (2016)]

Economic dependence on the gas and oil prices
Oil is one of the most traded commodities in the world and it is irreplaceable in near future for
the world economy. From a macroeconomic perspective, we can find a high impact on GDP and
inflation. According to the model Benedictow, Fjærtoft Løfsnæs rising oil prices create higher
government revenues, which results in higher government spending. This represents a stabilizing
element in the economy, and the government handle with budget surplus. On the other hand, rising oil
prices could lead to currency appreciation, creating decrease in demand for other goods and services.
This situation is called Dutch disease and its author is Warner Max Corden. It is explained by the fact
that strengthened currency increase the prices of domestic goods abroad, and that reduce the
competitiveness Russian goods [Benedictow, Fjærtoft, and Løfsnæs 2010].

Fig. 4. Oil Prices in USD/bbl.
[Source: Own elaboration based on YCharts (2016) and CBR data (2016)]

Fig. 4 shows that Russian oil export price is almost at the same level as close prices of WTI
crude oil price. Lower volatility is a result of agreements and fact that here were used close prices of
month. Russia is the second biggest oil exporter but it has not so big influence on prices as OPEC
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countries. The budget of the Russian Federation was created with the price of 50 USD per barrel. This
means that when oil prices drops below this level Russia’s budget is in deficit, which affects their debt
and economic performance. Last year there was a similar situation, because government expected
price of 96 USD per barrel, but real prices were much lower. This caused a large increase in debt in
2014. According to various sources, it is expected stagnation and in the second half of the year growth
in oil prices. Despite the current low prices, OPEC and Russia are not thinking about a significant
reduction of mining in order to influence the price. This is caused by OPEC effort to reduce oil drilling
by American companies in the region.

Low domestic demand
Before the global economic crisis took place Russia recorded rapid economic growth, increase
of wages and related growth in demand for goods and services. This period was characterized by
inflow of investment into the country. Economic crisis and current instability has caused in decrease in
demand that has impact on all domestic companies and whole economy. On the one hand sanctions
against Russia can improve sales in Russia, on the other hand it prevents to export a lot of goods and
services. In time of crisis is export very important, because prices are much lower than in other
countries, which could promote economic growth in Russia. In relation to inflation we can talk about
serious problems. To protect investments, Russians buy foreign currencies and that cause further
decline in the value of ruble. Fall of savings value will result in further decline in demand.

Fig. 5. Development of Russian domestic demand in USD and RUB
[Source: Own elaboration based on WorldBank data (2016)]

Although domestic demand denominated in rubles has grown in 2015, demand in USD began to
fall. One of the reasons is fall of Russian ruble, but on the other hand it is slower than inflation
amount. This factor has not been included in analysis because only yearly data were available.

Geopolitical situation
Russia is seen as a participant in world politics since the 15th century, but as a poor and
underdeveloped country. Russia’s resistance to Western ideas caused the alienation of Russia and that
led to socialism. Its existence has caused significant differences in the economies of East and West.
Russia is a country with huge potential. At present, the country has significant problems, mainly
technical obsolescence currency volatility, but even greater opportunities for expansion. Russia with
its politic is very specific country. Russians are very proud people, and their different opinions are not
accepted and understood by west. Almost all problems are in Russia presented as short-term
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complication caused by attack of USA and other countries to their sovereignty. Different thinking,
values and attitude are the result of history and politics. This all is presented by conflict with Ukraine,
where Russia is not trying to better up their connection with west, but to build business relationships
with Asia.

Fig. 6. Development of Index of Economic freedom
[Source: Own elaboration based on Heritage data (2016)]

Index of economic freedom recorded a growth, but some its subindices indicated negative
development. Decrease was observed in property rights and financial freedom, which have a great
impact on economic activity of foreigners in the domestic market. Overall score recorded mild growth,
but in last year the development turned and index decreased.

Sanctions against Russia
The situation in Ukraine has a significant impact on the economic development of Russia.
Problems with Ukraine started in early 2014, when Russia began to put pressure on the Government of
Ukraine to cancel negotiations with the European Union about planned trade agreement. Already this
form of interference has caused uncertainty in Russian stock market. The invasion and occupation of
the Crimean Peninsula logically has incomparably greater consequences than lobbying. Unwillingness
to cooperate with the USA, the European Union or NATO caused imposing sanctions. As result, we
can see a drop in sales of foreign goods to the Russian market, and further sanctions may threaten oil
and gas supplies from Russia. Russia answered by imposing its own sanctions against other countries.
Moscow informed about drafting a law that would allow the confiscation of foreign capital operating
in Russia, but this plan is very unlikely.
Influence of sanctions is represented through Russian exports. This indicator is in USD and
therefore is influenced by exchange rate too. The main commodity exported by Russia is oil,
representing 33% of total export. This ratio has fallen in 2015 to 27% because of low oil prices,
although oil production increased by 7% in recent year. Moscow do not want to reduce its production,
because through low prices already loses a big amount in budget.
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Fig. 7. Export in mil. USD
[Source: Own elaboration based on CBR data (2016)]

Results
The most important factor is oil price that is closely correlated with RTS and MICEX indices.
Using monthly data there is strong correlation of 0.88. Quarterly data reduced correlation, but there is
still strong connection of 0.84. MICEX showed little bit lower correlation of 0.84. In this paper, we
made linear regression models of MICEX and RTS. There were used 6 independent variables. Used
data showed problems with autocorrelation and with heteroscedasticity and multicollinearity, too.
Therefore, the model was transformed using differences. Unmodified model of RTS showed that only
oil prices have a significant influence. MICEX model had three significant parameters at a 90%
confidence level, Oil prices, Intercept and Index of economic freedom. At 95% confidence level it was
only oil price. Modified models showed similar results as previous models. Oil price was only
significant variable that explained dependent variable. Inflation was in modified RTS model important
at 90% confidence level, but adjusted R-squared dropped from 0.6815 to 0.2524 in RTS model and
from 0.7499 to 0.1439 in MICEX model. This low value means that only 25.24%, respectively
14.39% of variability is explained through this model. Related to this finding is paper of Iikka
Korhonena and Anatoly Peresetsky [2015], who found that after 2006 oil prices are not significant for
the Russian stock market.
Table 4. Model results
[Source: Source: Own elaboration]
RTS

MICEX

Estimate

Std. Error

Pr(>|t|)

Estimate

Std. Error

Pr(>|t|)

(Intercept)

-1.586e+01

2.638e+01

0.5499

-1.975e+01

1.957e+01

0.317058

diff(EF)

2.677e+01

3.629e+01

0.4637

2.934e+01

2.693e+01

0.280425

diff(OIL)

1.228e+01

2.787e+00

4.6e-05

7.809e+00

2.068e+00

0.000377

diff(INF)

2.269e+01

1.264e+01

0.0778

1.518e+01

9.379e+00

0.111042

diff(EXP)

-1.413e-05

4.449e-05

0.7520

-3.034e-06

3.301e-05

0.927099

diff(GDP)

-5.793e-04

6.260e-04

0.3585

-2.339e-04

4.645e-04

0.616512

diff(EXR)

8.986e+00

1.349e+01

0.5081

1.362e+01

1.001e+01

0.178934

diff(INV)

2.028e-03

3.052e-03

0.5089

6.829e-04

2.265e-03

0.764076
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Conclusion
Russian stock market is often referred as a market influenced by many factors. In this paper we
tried to analyse influence of selected factors on main indices of Moscow exchange. As a result, we see
only one significant variable, average oil prices. They have still significant influence on market. Oil
dependence is mostly explained through high proportion of oil companies in indices and also by
dependence of the Russian budget revenues from oil prices. Higher revenues mean higher government
expenditure that support economy. Demand on Russian stock market is formed by domestic and
foreign demand. Researched data does not enough represent events on Russian stock market. Finding
other important factors is a topic for future research. It is important to include variables that better
reflect uncertainty in Russia.

References
[1] Benedictow, A., Fjærtoft, D., Løfsnæs, O. 2010. “Oil Dependency of the Russian Economy: An
Econometric Analysis.” Statistics Norway, No. Discussion Papers No. 617.
http://brage.bibsys.no/xmlui/handle/11250/179929
[2] CBR. 2016. “Central Bank of Russia: Statistics.” http://www.cbr.ru/Eng/statistics/
[3] Goriaev, A.. 2004. “Risk Factors in the Russian Stock Market.” https://www.researchgate.net/
profile/Alexei_Goriaev/publication/228696523_Risk_factors_in_the_Russian_stock_market/link
s/54b79c100cf2e68eb2802fbb.pdf.
[4] Goriaev, A., Zabotkin, A. 2006. “Risks of Investing in the Russian Stock Market: Lessons of the
First Decade.” Emerging Markets Review 7 (4): 380–97
[5] HERITAGE. 2016. “Economic Data and Statistics on World Economy and Economic Freedom.”
http://www.heritage.org/index/explore
[6] Kinnunen, J. 2013. “Dynamic Return Predictability in the Russian Stock Market.” Emerging
Markets Review 15 (June): 107–21. doi:10.1016/j.ememar.2012.12.001
[7] Korhonen, I., Peresetsky, A. 2015. “What Influences Stock Market Behavior in Russia and Other
Emerging Countries?” Emerging Markets Finance and Trade 0 (0): 1–16. doi:
10.1080/1540496X.2015.1037200
[8] MOEX. 2016. “Moscow Exchange Statistics.” Moscow Exchange. http://moex.com/en/
[9] Ratinov, M. 1997. “Investing in Russian Securities: Analysis of Capital Market Development.”
Fordham Int’l LJ 21: 1772
[10] Tregub, A.Ya., Grabucha, I.Yu. 2014. “Russian Stock Market: 2014. Events and Facts.”
NAUFOR. http://www.naufor.ru/download/pdf/factbook/en/factbook_2014_eng.pdf
[11] WorldBank. 2016. “World Bank Data: World Bank Development Indicators.” http://data.
worldbank.org/
[12] Ycharts. 2016. “Average Oil Prices.” https://ycharts.com/

2/2016

Transactions of the Universities of Košice

43

2/2016

Transactions of the Universities of Košice

44

The LED Floodlight with Adjustable
Indicatrix of Radiation
1
1

Vladimir Golovenskiy, 2Denys Lisovenko, 3Valentyn Lisovenko

Chief of the Kremenchug Flight College of National Aviation University, 17/6 Peremogy Street, Kremenchuk, Poltava
region, Ukraine, 39600; E-mail: klk_nau@flightcollege.com.ua
2
Начальник кафедри тилового забезпечення Військової академії м. Одеса. 65010 Одеса, Україна; E-mail:
lisovenkodenis@rambler.ru
3
Завідувач майстернями the Kremenchug Flight College of National Aviation University, 17/6 Peremogy Street,
Kremenchuk, Poltava region, Ukraine, 39600; E-mail: klk_nau@flightcollege.com.ua

Abstract
Possibility of creation of svetodiodnih searchlights, which differ by wide functional possibilities
both at the management of indikatrisoyu radiation and by spectral descriptions of radiation, is
shown in the given work.
Key words: svetodiodnih searchlights, spectral descriptions of radiation, indikatrisoyu radiation
The scales of using electric power for lighting are constantly increasing all over the world and
nowadays approximately 20 % of all electric power produced is used for lighting.
However, effectiveness of transforming electric power into light is very low. Such irrational
usage of electric power is connected first of all with the fact that existing light sources have rather low
level of efficiency and apart from that distribution of light energy in the light-technical device is of
little effectiveness.
Now the most popular type of light sources is filament lamps with light output of 8-17 lm/w
(efficiency – 1.1-1.25 %) and life-term of ~ 1000 hours. The characteristics of gas-discharge lamps are
a little bit better; their light output is 3-6 times higher than that of filament lamps and the life term is 810 times longer but the efficiency level is 10-12 % [1].
The aim of this work is the attempt of the authors to use modern achievements in optical
electronics, viz. rapid improvement of light diodes, - semi-conductor light sources that can substitute
light of artificial emanation in the first decade of XXI century.
Last decade witnessed a qualitative break-through in the improvement of parameters of semiconductor heterostructures used for producing light diodes. The new generation of heterostructures on
Ga N and solid solutions In Ga N,Al Ga N provided creation of effective light diode of green, blue and
violet emanation. Before that effective light diodes of red, orange and yellow-green emanation were
created on the basis of Ga P and solid [2,3].
Light diodes unlike filament lamps emit light in the form of the narrow strip 20-50 nm wide.
They have intermediate position between lasers of monochromatic light and lamps of different types
with white light (mixture of waves of various length). Such “narrow-strip” emanation is called
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“quasimonochromatic”. As a source of “colour” light, light diodes outran filament lamps with light
filters long time ago.
So, light output of filament lamps with red light filter is only 3 lm/w whereas red light diodes
give 50-65lm/w. Light output of yellow-orange light diodes exceeds 100 lm/w; the blue-green part of
the spectrum can have 60-80 lm/w. The discovery of blue light diodes closed “RGB-circle” – it
became possible to get any colour by simple colour mixing. We can use both separate diodes of
different colours and 3-crystal light diodes, which have crystals of red (λ = 605-650 mm), blue (λ =
430-480 mm) and green (λ = 520-550 mm) emanation in one case [4,5].
Due to the aggregate of unique characteristics of light diodes, producing of new and new
generations of light diodes with improved light-technical characteristics made possible to use them in
various light-signal and navigation devices instead of filament lamps.
Projector class devices are used for lighting and irradiation of remote. They can be also used
both for lighting large areas and for short-term creation of the certain light level on the object with the
aim of identification or transmission of special code light signals that can be perceived by the
receivers. All devices of the projector class are divided into the following groups: projectors of remote
action, projectors of flooding light and projectors for transmission of light signals. The latter include
light beacons for sea, river and air navigation signs.
But this projector has some disadvantages. First of all, it has limited abilities in directing light
flow, high level of consuming electric power due to the low efficiency of the light source – the
filament lamp.
To eliminate these disadvantages we offer the construction of the projector where the emitting
assembly unit is made in the form of the membrane, and light diodes of red, green and blue colour
located on the membrane surface serve as sources of light. Light diodes of red, green and blue colour
are put into 3-unit groups and evenly distributed on the membrane surface. Light diodes of the
emanation colour are grouped into consecutive parallel chains and connected to the regulated power
source.
This gives an opportunity to alter the colour of light flow switching on in turns red, green and
blue light or simultaneously all colours to get the light flow of white colour. When we switch on
certain groups of light diodes, we can light certain sectors of the projector changing their colour.
The general structure of the projector and its section are shown in Fig.1. The membrane is made
of dielectrical material and connected to the controlling mechanism. The formation of the light flow is
carried out with the help of changing the position of the membrane and depending on this fact the
position of the optical axis of emanation of each diode is also changed. Then the light flow broadens
and changes its form in a fan or becomes narrow and gathers into a pencil. That’s why the projector
can be used for different purposes, e.g. as a projector of remote action or flooding light, or for
transmitting of code information.
Due to this construction there can be absolutely no fatal failure in the work of the projector,
because the optical part of the projector consists of several hundreds of light diodes that’s if some light
diodes are broken down or damaged, it will have practically no effect on the intensity of the light flow.
The absence of the glow-lamp filament due to the non-thermal nature of emanation stipulates
extremely long life term up to 100 000 hours (filament lamp – 1000 hours). The absence of only glass
retort is the reason for high mechanical durability and reliability of the system. Apart from the abovementioned points, light diode sources of light in comparison to filament lamps have the following
advantages:
 Emanation of light diodes is close monochromatic; there is a wide range of light diode of different
colours that enables to use light diodes in various devices without light filters and get any colour of
emanation through combination of different light diodes;
 High stability of light diodes in the impulse regime; power currents can be increased more than 10
times if compared to the correspondent increase of the light flaw;
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Light diodes don’t include any environmentally harmful components (as mercury in fluorescent
lamps).

Table 1 entails electrical and technical characteristics of light diode projector in comparison to
PO-2 projector, which is used as approach lights of light horizons, entry, landing and limitation lights
in the terminal equipment.

Case

1

Membrane

3

2

Light diodes: red,
blue, qreen
4

Foundation

а)

Light diodes
5÷10°

Mechanism
of controlling
the membrane

5

Advantages:
- No fatal brears
- High level of economical
efficiency
- Possibility of controlling
spectrum content of emanation
- Low voltage power

b)

Fig. 2. Light projector
а) light device; b) controlling the light flow

The estimate of the light diode projector was made assuming that it consumes the same level of
electric power as PO-2 projector and is of the same area of emanation; the diameter of the projector is
331 mm.
Table 1.
№

Source of light

Voltage power

Light power

Life term (hours)

Note

1

2

3

4

5

6

2

1

Light diode 5/cm
854 × 5 × 60 = 256 kcd

300

256

100000

2

Light diode 3/cm2
854 × 3 × 60 = 154 kcd

200

154

100000

300

50

1000

200

20

1000

3
4

Filament lamps
PJ 6,6-300-1
PJ 6,6-200-1
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÷ 100 cd; 0.0732 W.
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The light flow of the light diode project exceeds the flow of PO-2 projector in 256 kcd 50 kcd ≈
5 times and 154 kcd:20 kcd ≈ 7 times. The light projector will correspondingly use electric power 5-7
times less if it works in the regime of PO-2 light flows.
The functional abilities of the light diode projector can be increased if we include a light diode
of infra-red (IR) emanation into the three-unit groups (red, green, blue). Having coordinated the
emanation wave length of IR light diode with one of the windows of atmosphere transparency, we can
have a projector of remote action whose emanation will not be much absorbed by fog or haze.
The utmost limit angle of divergence of projector rays is stipulated by the indicatrix of
emanation of one diode which can be reduced to 50 to 1,7 - 20 using reflex refractor collimator, which
can gather all rays of the light diode. The latter emitted in the aperture angle and it may increase
general effectiveness of emanation 1.5 – 1.7 times.

Summary
This work shows the opportunity of making light diode projectors that have a wide range of
functional capacities both in controlling the indicatrix of emanation and the spectrum characteristics of
emanation. The designing of the emanators on the basis of light diodes on the flexible foundation is a
very plastic construction method, which allows creating brand new movable economy-type light signal
systems, e.g. train emanators, which can be rolled up into bobbins if required.
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Mechanical Engineering and the COP 21 Climate
Summit
Juraj Muránsky
External specialist of the Slovak Ministry of Environment; contact: jurmur@netkosice.sk

Abstract
According to the Paris Agreements, during the next years, mechanical engineering works would
have to produce products made and delivered with the highest quality, and the last cost, with
lowest possible consumption of resources. Formal expressions of the individual items of the
greenhouse gas emissions production in connection to the automotive industry are formalized.
Similar procedures can be applied during the whole environmental assessment in the mechanical
engineering works.
Key words: COP 21 Climate Summit, Production of greenhouse gas emissions and its formal
expression, Mechanical engineering works, Automotive industry

Introduction
This introduction has been written according to the author and its standpoints to the COP 21
Climate Summit – see references [1-4]. COP 21 – Conference of the Parties, referring to the
countries that have signed up to the 1992 United Nations Framework Convention on Climate Change.
The COP in Paris is the 21st such conference – in an international treaty now signed almost by 190
parties, with the aim of reducing global greenhouse gas emissions to rein in climate change. This is the
short official explanation.
Formally it seems quite well, but the reality can be absolutely other. According to lot of activists
against climatic changes, the real situation is the following:
- Self-imposed emissions limitation without demand;
- Self-imposed announcement, how the self-imposed aims are fulfilled;
- Self-imposed contributions to the milliards climatic fund’
- Parties will evaluate each five years interval, what a rules have been realized to the emissions
reduction, and the increment of renewable energies application;
- The Climate Action Network warns German economists criticize – Paris Agreement has not any
control and reviewing mechanism;
- According to Paris agreements the final target is non-overstep the global warming more than 1.5
o
C. It is a sci-fi, according to the opinion of the well qualified environmental scientists.
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Paris Agreements and the Mechanical Engineering Works (MEW)
According to the vision book “Through Engineering – Our Vision” [8], mechanical engineering
is all about taking science and using it to produce things. It’s about translating theoretical research into
practical solutions and applications, which are used by society. According to the Paris Agreements
during the next years mechanical engineering works would have to produce products made and
delivered with the highest quality at the least cost with lowest possible consumption of resources.
The last six words in this sentence are the most important in connection with the Paris Agreements.
The model of the MEW and its structure is illustrated in Fig. 1. There the quantification and financial
expression of the individual items can be determined. While in [5] the model of the MEW has been
concentrated to the waste management as a multilateral system, model in Fig.1 is concentrated to the
energy and material consumption, and production of harmful extracts having global influences as
global greenhouse gas emissions.

Formal Expression of the Individual Items of the Greenhouse Gas Emissions
Let a MEW is orientated to the passenger car-vehicle production. Its weight is about 1200 kg
and consists from 9654 components. Car production volume per year is 200 000 cars. The following
material structure in (%) is: Ferrous 62, Aluminium and other light alloys 14, Plastics 14, Rubber 4,
Glass 4, Zinc 1.5, Copper and its alloys 0.5. Weight of applied materials per a car in (kg) is the next
ones: Ferrous 744, Aluminium and other light alloys 168, Plastics 168, Rubber 48, Glass 48, Zinc 18,
Copper and its alloys 6.
Production of basic materials (including the recycled ones) – see Fig. 1, and emissions, during
this processes too, is demonstrated according to iron and steel production [9].
-

Ferrous (according to the material flow in the network), it is necessary to provide the input and
output data fore each transition.
Taking some data from [9], and there applied computing procedures, the input / output vector.

abf and bbf of the blast furnace transition result are in equation (1). All items in this equation
and the next ones are in [kg].

⎡a bf ⎤
⎢ ⎥
⎣b bf ⎦

⎤
⎡Iron
⎢Iron ore ⎥
⎥
⎢
⎥
⎢Coal
⎥
⎢
Limestone⎥
= ⎢
⎥
⎢CO 2
⎥
⎢
⎥
⎢CO
⎥
⎢SO
⎥
⎢ 2
⎥⎦
⎢⎣Slangs

1⎤
⎡
⎢ − 1.503 ⎥
⎥
⎢
⎢− 0.646 ⎥
⎥
⎢
− 0.162 ⎥
= ⎢
⎢ 0.663 ⎥
⎥
⎢
⎢ 0.0217 ⎥
⎢ 0.0016 ⎥
⎥
⎢
⎣⎢ 0.238 ⎦⎥

(1)

bf – blast furnace transition

The distinction between economically advantageous inputs and outputs and the environmental
inputs and outputs is indicated by the use of two sub-vectors ai and bi , here abf and bbf for the blast
furnace process. The accordance with the conventions of material flow networks, outputs and
transition are positive, while inputs are negative. The input / output vector aoc and boc of the oxygen
converter transition is set up in the same way equation (2), but now vector ai contains two components
since the transition has the input of iron and the output of steel.
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Figure 1.
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⎡a oc ⎤
⎢ ⎥
⎣b oc ⎦

⎡Steel
⎤
⎢Iron
⎥
⎢
⎥
⎢Scarp
⎥
⎢
⎥
Limestone⎥
⎢
=
⎢CO 2
⎥
⎢
⎥
⎢CO
⎥
⎢SO
⎥
⎢ 2
⎥
⎣⎢Slags
⎦⎥
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1⎤
⎡
⎢ − 0.84⎥
⎢
⎥
⎢− 0.108 ⎥
⎢
⎥
− 0.026 ⎥
= ⎢
⎢ 0.117 ⎥
⎢
⎥
⎢ 0.0148 ⎥
⎢ 0.0004 ⎥
⎢
⎥
⎣⎢ 0.114 ⎦⎥

(2)

oc – oxygen converter transition

With these vectors a p the specific amount it is possible to build the network system matrix. The
corresponding set of equations in the notation of the example and the solution is given by equation (3).

⎡a bf
⎡A ⎤
⎢ ⎥p=⎢
⎢
⎢ ⎥
⎢⎣b bf
⎢⎣B ⎥⎦

a oc ⎤
⎡α ⎤
⎥
⎢ ⎥
⎥p=⎢ ⎥
⎢⎣β ⎥⎦
b oc ⎥⎦

with β = B . p, p = A −1 . α

(3)

Vector (3) on the right side contains the solution for both the overall economically
advantageous inputs and outputs (αi ) and those to the environment ( βi ). If the material shape and
process information on a certain part is available, the amount of the economically advantageous inputs
and outputs follows from this calculating the parts volume with any process specific additions. With
these boundary conditions, the set of equations is solved by the matrix operations depicted in the other
two expressions (equation 3). To obtain some results for the exemplary steel network, a vector for the
two economically advantageous items is provided. With an assumed demand for 2 kg of steel and no
iron, the complete system matrix and the solution is given in the Figure 2.
Steel
Iron
Iron ore
Coal
Limestone
Scrap
CO2
CO
SO2
Slag

0
1
- 1.503
- 0.646
- 0.162
0
0.653
0.0217
0.0016
0.238

0
- 0.84
0
0
- 0.026
- 0.108
0.117
0.0148
0.0004
0.114

2
0
- 2.52504
- 1.108528
- 0.32416
- 0.216
1.33104
0.066056
0.003488
0.62784

Fig. 2. System matrix of the example network and solution (input (-), output (+))

In the third column of numbers (contains the solution vector (βi )) and shows the resulting inputs
and outputs to the environment. In this case the production of 2 kg steel requires 2.52504 kg iron ore,
1.108528 kg coal, etc., to be taken as resources and causes emissions of 1.33 kg CO2, 0.07 kg CO,
etc. After repeating this procedure for all parts of a product, these data are ready for the assessment. It
shows that the main expense with the described procedure is the set-up of the initial vectors given in
eq. (1) and (2). The difficulty consists in getting the correct data values of all inputs and outputs to
quantify the model for all production processes. This computing procedures has been applied in [9]
too, [Abele at al.], and similarly Mareš [12].
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The same and similar numeration can be applied for the determination of carbon emissions and
imissions in connection with solid and liquid wastes, gaseous wastes, non-material ones, and their
liquidation.

Greenhouse gas emissions production in connection to the iron and steel production
Outputs (gas emissions), except of the 2 kg steel production - see Fig. 2, are: CO2, CO and SO2.
For a car it is 795 kg CO2, 245 kg CO and 1.1 kg SO2, and for the 200 000 cars/year it is an enormous
number. And this quantity of the greenhouse gas emissions is transformed to the environment! And it
was only one item.
The MEW model in the Fig.1 has four other outputs and their corresponding greenhouse gas
emissions. According to the Paris agreements, during the next five years these greenhouse gas
emissions must be reduced. This reality has direct connection with the global warming!

Conclusion
Every big technological leap forward is thanks to mechanical engineering. Progressive MEW is
all about making people healthier, and from capture devices addressing carbon emissions to mapping
the human genome. This philosophy is in accordance with the COP 21 conclusions.
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Abstract
The article provides an overview of approaches to the classification of the teacher’s individual
style on different grounds and analyses the features of the individual teaching style, specifically
the teaching style includes multiple components (cognitive style, teacher’s approaches to
teaching, ways to solve pedagogical situations, pedagogical knowledge, skills and experience).
Also demonstrates the Ned Flanders approach, which is applied to determine the teaching style
in the course of pedagogical practice of students of Pavol Jozef Šafárik University in Košice (the
Slovak Republic) and Mukachevo State University (Ukraine). The present article discloses the
methodology and tasks for the students in the process of usage of the observation method,
calculation of the directivity index, and determines the proportion of teachers who possess their
individual teaching style. It is shown that the majority of surveyed teachers have nonprescriptive (non-authoritarian) style of teaching.
Key words: style, teaching style, observation method, pedagogical practice of students

Introduction
The problem of training of highly qualified professionals who are able to work creatively in
various difficult situations appears to be relevant in modern conditions. This is particularly important
for educational activities, as they take place in conditions of constant changes.
Future teachers create their personal model of professional behaviour (the preferred style of
teaching) in the course of learning based both on theoretical knowledge and personal observations of
successful university professors and school teachers during the pedagogical practice. Thus, it is
extremely important to develop the students’ ability to observe lessons conducted by the teachers and
their fellow students which significantly improves the students’ further training for independent
educational activities.
The review of literature demonstrates that the definitions of the nature and components of the
process of formation of individual style of pedagogical activity are revealed in the works of many
scientists [M. Aminov, V. Zagv’yazinskiy, I. Zimna, T. Kuznecova, A. Markova, S. Sisoyeva, V. Slastyonin, I. Antonichova, J. Manak, I. Maresh, E. Petlak, M. Zelina, S. Svec], which are combined with
active study of training technologies of future teachers and various aspects of their pedagogical
practice [S. Honcharenko, V.Bondar, N. Burinska, M. Vakulenko, N. Volkova, I. Dichkivska, I. Zya-
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zun, V. Kan-Kalik, I. Lerner, V. Palamarchuk, O. Pometun, O. Yaroshenko, J. Bajtos, P. Gavora,
M. Kires, J. Skalkova, I. Turek].
The article aims to highlight the nature and characteristics of pedagogical style of teachers and
its experimental determination during the pedagogical practice of students in the Slovak Republic and
Ukraine.

Pedagogical style of the teacher: results of theoretical research
Let us examine some approaches to the nature and classification of styles in educational
activities based on some research papers from different countries.
The style of teaching is a teacher’s complex personal characteristic. The teacher’s pedagogical
activity, like any other activity, is characterized by a certain style. In a broader sense, the style is a
stable system of methods, techniques, which is manifested in different conditions of its
implementation. It is determined by the specifics of the activity itself and by the individual
psychological characteristics of its subject [4].
The scientific and educational sources in Ukraine use the notion "pedagogical style", whereas in
the Slovak Republic it is referred to as "teaching" – teacher’s activities in the teaching process;
"learning" - the student’s activities in the learning process [9, p. 19]; respectively - "the teaching style
of the teacher", "the teacher’s teaching style" [9, p. 83-84], and concerning students - "the style of
learning (education, training)" [9, p. 126-127].
•

•

The individual style of pedagogical activity is defined as:
Sustainable combination of an activating motive, which is defined in the prevalent teacher’s
orientation on certain aspects of the educational process; objectives which are revealed in the
nature (character) of the activities that are planned; methods of its implementation; methods of
performance evaluation [2];
Stable individually specific system of psychological tools, techniques, skills, methods and
techniques of teaching activities [3].

In [7, p. 37-38] it is noted that the concept of "teaching style of the teacher" can be interpreted
in a broad and narrow sense. In the first case (broad sense) – this is the way of teaching that a teacher
uses, in other words the way he/she teaches; in the second (narrow sense) – this is a system of teaching
methods that the teacher uses. Thus, reflecting the specificity of pedagogical activity, pedagogical
style as an integrative characteristics, covers the management style, the style of behaviour, the style of
self-regulation, communication style and cognitive style of its subject – the teacher [3,4].
•
•
•
•

We can highlight the following components, which form the teaching style [7, p. 38-39]:
Cognitive style (largely characterizes innate human qualities, determines the methods of choice,
processing, analysis and structuring of information, individual strategy for solving cognitive
problems; all subsequent components are based on this style);
The teacher’s approaches to teaching (teacher’s philosophy that determines the selection of
content and methods of teaching, communication with students, etc. This component is also
significantly influenced by the teacher’s further education and self-education);
Ways to resolve pedagogical situations;
Pedagogical knowledge, abilities, skills and experience.

The source [4] provides the synthesis and singles out the following styles of the pedagogical
activities:
• As general styles, which possess a "pedagogical content" (authoritarian, democratic and
indulgence). The analogical styles are listed in [3] according to their dependence upon individual
psychological qualities of the teacher (authoritarian, democratic and liberal);
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According to the nature of involvement of communication activities in the teacher’s activity (V.
Kan-Kalik differentiated the following styles: the teacher’s, and students’ enthusiasm in creative
activities; friendly attitude; communication – distance; communication - intimidation and overture;
According to the nature of the pedagogical activities, considering that it includes a meaningful
characteristic of the style (teacher’s focus on the process or the results of his/her work; deployment
of preliminary, monitoring and evaluative phases of his/her work), dynamic characteristic of the
style (flexibility, resilience, ability to switch, effectiveness/performance (the level of students’
knowledge and skills in learning as well as students’ interest in the subject), according to A.
Markova, and A. Nikonova, there are individual styles that characterize the modern teacher emotional and improvisational; emotional and methodical; reasonably-improvisational; reasonable
and methodical.

Based on the analysis of existing concepts [J. Barber, R. Likert, K. Levin, A. Markova, A.
Nikonova, etc.], S. Danilov [1] concluded that the authors focus on identifying the specific activity
styles that can be classified according to various criteria. As a rule, it is possible to mark out from two
to five different styles. To study the teacher’s individual style, the researcher recommends to involve
not the typological model but the factor model and offers the following five parameters of the
teacher’s individual style:
• factor “Authoritarianism – Liberalism”;
• factor “Orientation to relations – Orientation to a task”
• two factors “Activity – Inactivity in work and “Positive emotional Attitude - Negative emotional
attitude” towards work, surrounding persons, current events;
• factor “Orientation to oneself – Orientation to somebody”.
S. Danilov regards the last two factors as two independent evaluation scales of style, which are
described in detail by A. Markova and A. Nikonova: "Emotionality – Reasonableness" and "Orderliness – Improvisation."
The formation of the style of pedagogical activity depends on many factors, the most important
of which are [3]:
• individual psychological characteristics of the teacher (individually-typological, personal and
behavioural);
• special aspects in activities;
• characteristics of students (age, sex, status, knowledge level, etc.).
Therefore, the study illustrates that the main features of individual style in pedagogical activity
are: the choice of methods, forms and means for learning and training; pedagogical style of
communication; temperament (individual rate of time and speed of reaction to real educational
situations, etc.); nature of the reactions to various pedagogical situations; behavioural pattern; the
choice of various types of encouragement and punishment; application of psychological and
educational influence on children, etc.
Czech researchers have summarized approaches of various authors and thus they describe the
following groups of teaching styles [8, p. 69-70]:
• Global (integrated approach to learning as a way of student’s development) and analytical (the
teacher as a thorough performer of specific learning problems);
• Managerial / administrative (the teacher as a manager in the learning process, treats the student as
the original object of his/her action), facilitative (humanistic, personal, developmental approach to
the learning process) and liberal (pragmatic);
• Monarchical (the learning process is outlined, with a clear definition of a common objective and
implementation of one approach to achieve it), hierarchical (forming of pyramid of purposes,
approaches; prioritising as it is impossible to realize everything in practice, the teacher’s activity
systematic and sensible), anarchic style (a set of goals is defined that are difficult to differentiate,
the training has no systemic character).
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Concerning the most current classification of styles, according to [9, p. 127] and other works,
the following styles of teaching (criterion characteristics: psychological climate during the training,
method training, attitude to students) are marked out:
• Authoritarian (teacher conducts lessons almost himself, without the cooperation with students; he
demands discipline from them; the monologue form of communication prevails, etc.);
• Democratic (the characteristic features of lessons: continuous cooperation of teacher and students;
psychological comfort, the use of methods and forms of learning promoting cognitive activity of
students; domination of dialogical form of communication, high motivation for learning, etc.);
• Liberal (or connivance style, the characteristic features of lessons: teacher’s indecision and
incompetence who is hardly interested in the students’ affairs; students’ indiscipline);
• Unspecified or mixed, which can be found in the work of some young (as a rule) teachers.
Depending on the learning situation, they choose or authoritarian, or liberal, or democratic style.
So, from in our opinion, each of the described styles of teacher determines the nature of his
interaction with the students, namely from subordination (authoritarian) – to a partnership
(democratic) - and continues to the lack of targeting influence (liberal). Based upon the teaching style
of the teacher, his teaching strategy is formed (planned teaching methods) that is transformed in the
classroom in a real teaching and learning of students.

Pedagogical style of the teacher: results of practical (empirical) research
Next, let us consider the style of study teacher teaching using a method of observation of
practice the Pavol Jozef Šafárik University in Košice (Slovak Republic) and the Mukachevo State
University (Ukraine).
To determine the teaching style, students use Ned Flanders’s approach [10, p. 67-68], according
to which there are two polar styles in the teacher’s activity:
• Directive/authoritarian (monologue prevails in the classroom, organized work in the classroom,
instructions, criticism, irony, preaching, moralizing, etc.);
• Non-directive/non-authoritarian (dominated by teaching methods that contribute to the students’
activating in the classroom, development of creative thinking, etc.).
Appropriately, for the diagnosis of the teaching style, is elaborated the scheme OSTRAQ,
including six components: O (null) – silence in the classroom, S (speaking) – students speak, T
(talking) – teacher speaks explains, R (rejection) – students refuse, criticize, A (acceptation) – students
are involved, Q (questions) – questions to students which can be divide in different aspects.
These components are determined by direct observation [10, p. 67-68] in the course of the
lesson and than the directivity index is calculated by the formula: i/d=(A+Q)/(T+R). In [6, p. 27] it is
proposed to divide the training tasks for students into two aspects (Q1,2,3 and Q4,5,6) and the modified
formula for the calculation: i/d=(A+Q4,5,6)/(T+R+Q1,2,3). Students record the results of their
observation in the table (Table. 1).
Approximate recommendations to practice teachers for completing the task before and during
the observation:
• Realize the basic key concepts of present study (humanization of education and training,
educational and cognitive interaction teacher-student, observation, lesson analysis, directivity/
authoritarianism, non-directivity/non-authoritarianism, learning tasks to promote learning and
cognitive activities, taxonomy of pedagogical objectives of learning in the Bloom’s cognitive
domain etc.);
• Monitoring the teacher’s activities in the classroom and its fixation into the scheme in the table by
the four components A, Q, R, T (on temporary stages, such as every 15 minutes, or stages of the
lesson, for example, check control of teaching material in last lesson, learning a new topic,
consolidation of knowledge, etc.);
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After the observation to calculate the index of directivity/non-directivity by the formula
i/d=(A+Q4,5,6)/(T+R+Q1,2,3);
On the basis of qualitative and quantitative analysis of the data to conclude about particularities in
the pedagogical style of teacher.

•

Table 1. Scheme of pedagogical observation for diagnostic of the teaching style
Teacher’s activity (verbal activity)
А

Q

R

T

Sum of activities/%

1. Positive evaluation: praise, distinction, agreeing etc.
2. Proposal of self-evaluation and evaluation of classmates
3. Positive activation: expression of confidence, emotional growth, encouragement of activities
4. Help, advice, reassurance
5. Positive interest to the student, to the class, friendly attitude
6. Periodic changes: an interesting problem learning, humour, hypothesis, etc
1. Tasks to develop attention, sensomotor tasks
2. Tasks to develop memory
3. Tasks to recognise, to use algorithms (below convergent thinking)
4. Tasks to synthesis, compare, find new algorithms (higher convergent thinking)
5. Tasks to evaluative thinking
6. Original/creative tasks or search of other ways for resolving (divergent thinking)
1. Negative evaluation: disagreement, criticism, blame
2. Irony, sarcasm, derision, humiliation
3. Absence of evaluation: the teacher does not respond to student performance and answers
4. Accentuation of the teacher’s authority (“I …”)
1. Orders, strict calls for training
2. Directions for activities, organizational instructions
3. Explaining, narration, monologue
4. Moralization, preaching
5. Introduction, affirmation, formal questions

The results of observations that practice teachers realized during the lessons to 50 teachers to
diagnose their teaching style are presented in Table 2 and Table 3.
Table 2. Results of observation to diagnose the pedagogical style of the teacher (Slovak Republic)
№
з/п
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

2/2016

А

Q1,2,3

Q4,5,6

R

T

А, %

i/d

14
5
21
12
19
9
32
41
30
20
63
44
44
13
13

18
4
25
8
9
4
20
16
8
9
19
21
21
9
9

2
0
2
2
4
0
11
15
4
1
8
4
4
7
9

5
8
5
14
3
16
26
16
37
36
20
49
67
32
16

16
9
16
9
4
5
34
21
18
25
29
42
44
20
12

25.5
19.2
30.4
26.7
48.7
26.5
26.0
37.6
30.9
22.0
45.3
27.5
24.4
16.0
22.0

0.41
0.24
0.50
0.45
1.44
0.36
0.54
1.06
0.54
0.30
1.04
0.43
0.36
0.33
0.59

№
з/п
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

А

Q1,2,3

Q4,5,6

R

T

А, %

i/d

22
22
10
8
42
42
47
21
15
23
28
36
11
38
12

16
13
7
7
18
17
11
8
16
6
8
19
6
24
8

8
7
0
0
6
5
7
5
8
4
2
2
1
14
6

2
0
3
7
5
0
3
1
1
4
7
15
11
13
11

5
5
8
8
8
12
10
12
22
12
11
9
12
12
14

41.5
46.8
35.7
26.7
53.2
55.3
60.3
44.7
24.2
46.9
50.0
44.4
26.8
37.6
23.5

1.30
1.61
0.56
0.36
1.55
1.62
2.25
1.24
0.59
1.23
1.15
0.88
0.41
1.06
0.55
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16
17
18
19
20
21
22
23
24
25

33
29
34
29
43
28
39
46
23
32

14
19
18
17
18
19
20
8
15
11

15
11
6
6
8
12
8
5
1
4

1
6
1
1
2
7
2
1
0
2

11
18
3
12
9
17
10
17
8
14

44.6
34.9
54.8
44.6
53.8
33.7
49.4
59.7
48.9
50.8

1.85
0.93
1.82
1.17
1.76
0.93
1.47
1.96
1.04
1.33

41
42
43
44
45
46
47
48
49
50

29
27
19
26
18
18
41
39
7
11

13
4
21
19
7
5
11
7
9
7

58

2
3
9
4
2
3
9
6
1
0

8
4
6
11
5
5
1
0
6
4

16
10
32
33
10
6
9
12
13
5

42.6
56.3
21.8
28.0
42.9
48.6
57.7
60.9
19.4
40.7

0.84
1.67
0.47
0.48
0.91
1.31
2.38
2.37
0.29
0.69

Table 3. Results of observation to diagnose the pedagogical style of the teacher (Ukraine)
№
з/п
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

•
•
•
•
•
•

А

Q1,2,3

Q4,5,6

R

T

А, %

i/d

31
31
36
44
58
63
59
54
43
37
24
23
25
23
25
22
25
22
27
25
23
26
23
19
21

11
26
17
17
26
29
22
19
17
18
11
11
12
12
12
10
9
10
15
13
8
13
10
12
11

7
17
13
19
20
21
22
23
17
13
9
10
14
11
9
10
9
9
12
11
12
11
12
12
8

0
0
0
2
2
5
8
8
3
12
12
11
14
13
14
14
12
13
11
12
11
11
18
14
15

18
28
23
29
40
50
42
31
34
29
21
22
21
20
20
18
17
17
23
18
19
19
20
19
19

46.3
30.4
40.4
39.6
39.7
37.5
38.6
40.0
37.7
33.9
31.2
29.9
29.1
29.1
31.3
29.7
34.7
31.0
30.7
31.6
31.5
32.5
27.7
25.0
28.4

1.31
0.89
1.23
1.31
1.15
1.00
1.13
1.33
1.11
0.85
0.75
0.75
0.83
0.76
0.74
0.76
0.89
0.78
0.80
0.84
0.92
0.86
0.73
0.69
0.64

№
з/п
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

А

Q1,2,3

Q4,5,6

R

T

А, %

i/d

21
21
20
21
23
15
14
20
18
25
22
17
15
14
20
33
31
36
41
49
55
54
49
43
37

10
9
10
10
15
20
15
35
18
20
24
21
21
15
35
11
26
17
17
26
29
22
18
17
18

7
8
10
9
10
12
11
14
8
4
6
9
10
9
14
6
17
13
19
20
21
20
21
14
13

15
7
10
8
11
20
15
19
18
22
25
9
19
16
19
1
2
1
2
2
5
8
8
4
12

18
18
18
19
21
21
26
29
27
23
18
39
19
23
29
18
28
23
29
40
40
42
30
31
29

29.6
33.3
29.4
31.3
28.8
17.0
17.3
17.1
20.2
26.6
23.2
17.9
17.9
18.2
17.1
47.8
29.8
40.0
38.0
35.8
36.7
37.0
38.9
39.4
33.9

0.65
0.85
0.79
0.81
0.70
0.44
0.45
0.41
0.41
0.45
0.42
0.38
0.42
0.43
0.41
1.30
0.86
1.20
1.25
1.01
1.03
1.03
1.25
1.10
0.85

Some kinds of questions, which the students asked to answer during and after the observation:
Which teacher’s activity dominates and which one is insufficient within the components A and R?
Which demands of teacher to students were not realised?
What is the distribution of learning tasks within the component Q?
Offer at least one substandard task (problem or question) corresponding to the content of observed
lesson.
What can be expressed about the cognitive development of students in present lesson?
Analyse the components of the index of directivity (authoritarianism). Which component i/d is
greater (A or Q4,5,6)? What follows from these data?

2/2016

Transactions of the Universities of Košice

58

2/2016

Transactions of the Universities of Košice

59

• The results of which observations were the most difficult to explain for you? Why?
• Which advantages and disadvantages of the observation method did you find in practice?
• What was interesting, new to you in the teacher’s work at the lesson, in his interacting with
students?
Table 4. Proportion of teachers with corresponding teaching style
Proportion of teachers, %

Teacher’s pedagogical style (by [9, p. 492; 10, p. 68])
Style caracteristics
Most directive (authoritarian) style
Medium directive (authoritarian) style
Non-directive (non-authoritarian) style

(according to results of research)

Index of directivity, i/d

Slovak Republic

Ukraine

0-0.46
0.5-1.0
More than 1.0

24
30
46

20
48
32

Conclusions
Based on the literature sources [9, p. 492; 10, p. 68] and calculated indexes i/d, the proportion of
teachers possessing individual teaching style has been determined (tab. 4). The main part of teachers
uses the non-prescriptive style and the style of medium directive - 76% and 80% respectively of
surveyed teachers in the Slovak Republic and Ukraine.
We have analysed the relationship of certain components and the index i/d, namely there has
been conducted the calculation of the correlation coefficient between the proportion of component A
(%) and the index i/d. The Pearson criterion correlation analysis [5, p. 91] attested that parameter A (in
%) closely correlates with the index i/d (r = 0.9 - Table.2; r = 0.95 - Table.3), indicating a high level of
correlation between these parameters.
The conducted study shows that practice teachers have the opportunity to effectively use the
observation method for study of the teaching style in a real pedagogical process. This approach
facilitates the development of research skills of future teachers, as well as a comprehensive analysis of
various factors influencing the formation of pedagogical style.
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Modal Properties Modification of Ceiling
to Reduce Vibrations and Response Monitoring
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Technical University, Faculty of Civil Engineering, Institute of Structural Engineering, Vysokoškolská 4, 04200 Košice,
Slovak Republic

Abstract
A structural static and dynamic review of an existing steel ceiling has been realized after twoyears of service and the completion of subsequent construction work. The construction work
involved the reconstruction of a steel structure and structural modifications to the ceiling, which
is part of the production hall. The construction work was realized in order to reduce the
vibration response of the ceiling. The interior of the steel structure was supplemented by steel
structural elements to share the load transfer of automatic washing machines. The structural
behaviour of the ceiling was monitored before and after the modification. Accelerations of the
ceiling were time-domain-monitored at specific locations. Measured data was transformed to the
spectral-domain, which is represented by power spectral densities.
Key words: static and dynamic response, steel ceiling, vibration, experimental measurements

1. Introduction
A static-dynamic assessment of a load bearing steel ceiling structure is conducted after two
years of operation and the completion of subsequent static/construction modifications of a steel
production hall functioning as a factory tool room. The structure is located at a height of +10.5 m and
is complemented by structural steel components for the load transfer of tested automatic washing
machines.

2. Facility characteristics
From a structural point of view, the steel production hall consists of three-aisles with a floor size
consisting of 7 fields of 6 m / (10.225 m + 9.945 m + 9.730 m).
Frame girders of rolled HEA 340 sections lie across central steel columns consisting of HEA
300 profiles. The girders are anchored to rolled HEA 200 profiles at an axial distance of 2 m which
supports Rannila RAN-85B profiled cladding having a thickness of 0.88 mm, which is covered by a
layer of concrete with dispersed reinforcement.
Foundations of the original reinforced concrete skeleton hall consist of foundation footings,
which are supported by concrete piles. The interior of the indoor spaces are supported by steel
columns anchored using steel M36 anchors onto plain concrete footings with an area of 2.0 m × 2.0 m
and a depth of 1.0 m. The footings are placed on a compacted gravel bed with a thickness of 300 mm.
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3. Inspection of hall ceiling steel structures
Based on a visual inspection of the ceiling it can be confirmed that there were no obvious
defects in the steel ceiling structure. A visual inspection of the concrete floor-ceiling (trapezoidal
concrete slabs) revealed visible cracks at different locations some; having a width of up to 5 mm.
After renovation works and structural modifications of the steel structure located at a height of
+105 m were completed in (2013), the hall was used for two years as a laboratory space designed for
testing automatic washing machines. Over the last two years of use the concrete floor developed a
number cracks that tended to enlarge over time, Fig. 1.

Fig. 1. Modified structural steel frame of the ceiling and cracks in the concrete floor of the ceiling

4. Inspection of hall ceiling steel structures
In 2015 a geodetic survey revealed deformations of steel ceiling elements [4]. Geodetic
measurements were performed according to the scheme in Fig. 2.

Fig. 2. Schematic layout of measuring points on the steel girders for geodetic measurements

The geodetic measurements observed a maximum vertical deformation of 22 mm. Permissible
vertical deformation is defined in Standard (EN 1993-1-1, 2005) as 1/250 for a 9000 mm span. In this
case, the standard permits a maximum vertical deformation of 36 mm. Structural steel ceiling in II.
limit state terms.
The load bearing steel ceiling in terms of limit state assessment of the permissible maximum
vertical deformation is satisfied and the steel beam lies in the elastic range.

2/2016

Transactions of the Universities of Košice

61

2/2016

Transactions of the Universities of Košice

62

5. Control of selected welds and screws
In order to determine the current state of the ceiling steel structure diagnostics of welded joints
and bolted joints were realized in 2015. The magnetic particle method detected discontinuities, weld
defects and other undesirable defects according to EN 17638 while evaluation standards EN ISO 5817
intended for finished structures, Fig. 3, did not reveal any fatigue cracks [3].

Fig. 3. Discontinuities of some welds observed after the renovation work and completion
of structural adjustments of the steel hall structure

6. Experimental measurement of vibrations
To comprehend the dynamic behaviour of the steel ceiling structure before the execution of
structural modifications (initial state, 2013) and post static/renovation (2015), local experimental
vibration measurements were carried out "in situ".
Diagnostic vibration measurements were carried using PULSE instruments and software from
Brüel & Kjær, Fig. 4. Seven data files were recorded at two measurement points (P1, P2) in Fig. 5.
The vertical direction of vibration acceleration of the ceiling construction was recorded at a sampling
frequency of 128 Hz.

Fig. 4. Photo documentation of experimental „in situ“ measurements

Fig. 5. Schematic diagram of measurement points (P1, P2) for measuring vibrations
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6.1 The results of dynamic response experimental measurements of the ceiling
The results of "in situ" experimental vibration measurements of steel ceiling elements are
presented in the form of a time-domain log of vibration acceleration and corresponding power spectral
density (PSD), Fig. 6 and Fig. 7.
From the attained PSD vibration accelerations it can be assumed, that for power spectral density
responses of load bearing steel ceiling constructions the dominant frequency was in the range of 6 Hz
~ 13 Hz and 19 Hz ~ 25 Hz.
a) time domain log of vibration acceleration

b) power spectral density of acceleration

c) power spectral density of acceleration - detail

Fig. 6. Measurement 05 (M 05), year 2015
a) time domain log of vibration acceleration

b) power spectral density of acceleration

c) power spectral density of acceleration - detail

Fig. 7. Measurement 06 (M 06), year 2015

6. Analysis of the dynamic response of load bearing steel ceiling constructions
on the basis theoretical and experimental approaches
For static and dynamic analysis of the structure, mathematical models of the wall-panel and line
elements were created. The computational model contained 6694 nodes, 5600-wall plate elements and
3121 line elements.
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The vibration eigenfrequency and eigenmodes were obtained using a computational model.
Forced vibration was determined using the modal decomposition method and direct numerical
integration method.
Static-dynamic calculations of the structure were carried out via a computational model of
planned and completed structural modifications, Fig. 8.

Fig. 8. Rendered static-dynamic diagram of the steel hall structure

Fig. 9 illustrates computed modal eigenfrequencies and selected vibration eigenmodes of the
building structure’s using numerical model. In Fig. 9, the computed model’s eigenfrequencies of
vibration for the building structure were selected according to the excitation frequency of the dynamic
effects of washing machines, since it is at these frequencies that resonance phenomenon can be
expected.

13.100 Hz

16.023 Hz

17.06 Hz

20.261 Hz

Fig. 9. Selected eigenfrequencies and corresponding shapes of the building structure’s computational model
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Forced vibration analysis was performed by the modal decomposition method. Theoretical
computations were monitored for 10 seconds of vibration velocity with a time step of 0.01 seconds.
Logarithmic decrement of attenuation was assumed to be 0.1. Harmonic excitation was simulated with
a variable force F(t) defined by F(t) = F.sin(ωt + ϕ). The amplitude of the harmonic variable force F(t)
was assumed to be 0,2 kN. The exciting angular vibration frequency ω was considered for frequencies
of 13 Hz, 14 Hz, 15 Hz, 16 Hz, 17 Hz, 18 Hz, 19 Hz, 20 Hz, 21 Hz, 22 Hz, 23 Hz. Phase shift ϕ was
assumed to be 0° and 90°.

node 1012

Fig. 10. Acceleration time-history from computed dynamic response at selected location of the structure
(node no. 1012)

After performing static structural modifications to the building construction (installation of
HEA 300 and 200 elements) the dynamic response of the building structure’s vibrations decreased by
approximately 36 %. The structural modifications were used to strengthen the girders, particularly
construction detail connections of the column and girders with screws.
From the theory of calculated eigenfrequencies of vibration and custom vibration shapes of the
building structure’s calculation model it is obvious that the installation of HEA 200 beams by welding
to a HEA 200 element ceiling reduced the number of vibration waves distributed them over a greater
area.

6.1 Analysis of the dynamic response of the steel ceiling structure
Vertical vibrations of ceiling structures with large spans (≥ 5 m) degrade a person’s sense of
comfort. Movements of 2 Hz to 35 Hz are caused by a variety of mechanical devices, or by the
movement of people.
To assess the dynamic flexibility of the ceiling structure we use the ratio of the speed of
movement of the harmonic excitation force.
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This ratio is also a function of damping vibration of the structure, which depends not only on
the system and construction materials, but also on the degree of occupancy of rooms.
According to the measured results of the reinforced concrete ceiling construction with spans of
5 m to 10 m, the maximum deflection peaks in the range of 10-5 to 10-6 (ms-1.N-1). Critical peak values
of deflection according to the standards stipulate a range of 0.00001 – 0.000001 ms-1.N-1.
The deflection was calculated for the ceilings original condition (year 2013), where RMS
vibration velocities measured 3.0 mm.s-1 and the amplitude of the harmonic excitation variable force is
200 N. The calculated ceiling deflection is 0.000015 ms-1.N-1 and lies at the threshold permitted by
relevant standards.
Fig. 11 shows experimentally observed frequency spectra of the vibration velocity of the
building structure at selected measuring points obtained in 2013, prior to structural modifications of
the ceiling structure.
a) beam HEA 340, at the mid-span of the beam, point 2

b) beam HEA 200, at the mid-span of the beam, point 3

c) sheet, point 4

Fig. 11. Experimental power spectral density vibration rate of the building structure at selected
measurement points, prior to structural modifications of the ceiling (original condition), 2013

Deflections were calculated for the structurally modified ceiling where RMS vibration velocity
is 1.9 mm.s-1 and the amplitude of the harmonic excitation variable force is 200 N. The calculated
deflection of the ceiling is 0.0000095, which is the value of deflection located outside the limit range
permitted by standards. The post dynamic response of the structure exhibited a 36 % reduction in
deflection.

7. Conclusions
Based on a geodetic measurement of the deformation of steel elements supporting the ceiling, it
was found that the maximum observed vertical deflection (22 mm) does not exceed that stipulated by
standard STN EN 1993-1-1 Eurocode 3 permissible maximum vertical deflection (36 mm), i.e.
structural steel ceiling in II terms.
MS assessment of the permissible maximum vertical deformation is suitable and the steel beam
ceiling lies in the elastic range.
The magnetic particle test of the welds and bolts in selected locations revealed that the welds
and bolts do not exhibit cracks and remain intact. Some welds were not properly executed, are
intermittent or do not meet the standards stipulated by STN EN 17638 and evaluation EN ISO 5817.
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However, the current state of the welds does not significantly affect the carrying capacity of the
building structure.
Experimental vibration measurements at selected points of the steel ceiling support structure in
the dynamic response frequency spectrum showed a dominant frequency range between 6 Hz to 13 Hz
and 19 Hz to 25 Hz.
By comparing the experimentally measured frequency spectra dynamic response of the steel
ceiling structure in 2015 with theoretically calculated values for the calculation model and
experimentally measured frequency of the spectra dynamic response of the steel ceiling structure in
2013 it can be stated that dominant frequencies of vibration are diminished and shifted to a lower
frequency range.
Based on the results and knowledge obtained it can be stated that the structural steel ceiling of
the factory building at a height of +10,5 m, is safe and stable and can serve its intended purpose
(laboratory space designed for testing automatic washing machines) over the next two years.
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