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Vilnius University
Vera Moskaliova
SUMMARY OF DOCTORAL DISSERTATION

Relevance of the topic. Unsustainable economic situations are known from ancient
times. They stimulate the emergence of both the opportunity of social shock and the
threat of uneven economic development. According to G. Kancerevycius (2004, 2008),
various crises in the world occur periodically every nine years. Unsustainable economic
situations cause anxiety not only for common people but also for various scientists. The
latter have employed various scientific theories and information technologies and thus
explore the reasons, patterns of unsustainable economic situations; try to determine their
features and suggest prevention measures. The understanding of the causes of
unsustainable economic situations allows for precise forecast of financial and economic
phenomena as well as anticipation of economic development threats and investment
failures. Therefore it is important to be aware of the fundamental causes of unsustainable
economic situations.

The explosion of price bubbles has had a greatly negative impact on economics. An
obvious and the newest example of this effect is the explosion of a real estate price
bubble in the USA in 2008 that has lead to the bankruptcy of many companies, large and
small banks and even countries (e.g. Iceland). Most of the world has been overtaken by a
long-term recession. Due to globalization the impact of exploded price bubbles may be
indicated not only in separate economic sectors but in almost all countries’ economics in
the world. For this reason it has been crucial to continue and develop scientific
researches of unsustainable economic situations, to know the reasons of price bubbles
formation, to recognize their characteristics and be able to escape such situations in
future.

Financial pyramids are quite an old fraud means that create many economic
problems. Swindlers have always wanted to make benefits of others. Moreover, they
become more inventive: computers, internet and information technologies serve as
means for swindlers to invade electronic environment. The main impetus of fraud
activity has always been the trust, naivety and ardour of common people. As the
notorious Madoff fraud, revealed in 2008, proved neither famous and influential people
nor the poor are protected from such swindlers. People have always wished to gain
wealth easily without great physical effort. The majority of people involved in such
projects and schemes experience failure. Hence, it is important to educate people and to
know the mechanism of such schemes because it may help avoid unacceptable
phenomena, e. g. the loss of assets and investments.

Forecasting of unsustainable economic situations is a complicated task that requires
full understanding of origin, nature and fundamental reasons and development stages of
the phenomena. It is necessary to know how to avoid such situations and not repeat
mistakes. The logistic theory of capital management created and developed by
S. Girdzijauskas (Vilnius University) allows for innovative perspective of the
phenomenon of unsustainable economic situations. The theory reveals fundamental
reasons of the formation of such situations and it may be widely applied in economics.
This theory and its context lead to the discovery of new economic paradoxes. With



regard to the research of price bubbles and financial pyramids, the theory appears to be
useful in identifying, knowing, revealing and modeling unsustainable situations.

The level of the exploration of the problem. Knowledge about the first
unsustainable economic situations comes from the 17" c. when the notorious Dutch
tulips mania was described. At that time some kinds of tulips cost as much as it was
possible to buy a house for one bulb. Later France was shattered by J. Law monetary
system (1716—1720), afterwards by Southern Seas Company (1720—1721). In the
beginning of the 20" c. the Ponzi fraud (1920) and speculation boom in the USA
(1927—1929) had an enormous reaction. The phenomenon of the long-term Japan real
estate bubble has been widely discussed (1980). Due to globalization unsustainable
situations have influenced the sphere of information technologies: in the end of 2000 the
internet bubble exploded, while the explosion of the real estate bubble in the USA (2007)
has had an impact on the economics of all countries of the world.

The problem has been discussed since the second half of the 20" ¢. Regarding the
theory of rational expectations price bubbles have been investigated by E. Fama (1965);
O. J. Blanchard (1979); O. J. Balnchard, M. Watson (1982); R. S. Giirkaynak (2005),
P. M. Garber (2000); K. A.Froot, M. Obstfield (1991), V.Lei, C.N. Noussair,
S. R. Plott (2001), R. Kuodis (2006, 2008); H. Lind (2008); A.I. [lyrveun (2008);
V. Azbainis (2009). C. P. Kindleberger (1978, 1996); R. Thaler (1994); A. Shleifer
(2000); R. Shiller (2000, 2005) paid much attention to price bubbles concerning the
theory of irrational expectations. Having rejected one of the rational expectations
hypothesis, the approach of limited rationality has been formulated. Its main
representatives are D. Sornette; A. Johansen (1999, 2001); D. Sornette (2003, 2008).

The problem of real estate bubbles has been discussed by S. Shiratsuka (2003);
A. V. Gusev (2008); J. H. Cochrane, (2002); J. Calverley (2004); F. Modgliani, R. Cohn
(1979); A. O. Heoocexun (2004); C. Moucees (2001); Ch. Martenson (2008); H. Minsky
(1986); K. Ertiirk, G. Ozgiir (2009); F.S. Mishkin, E. White (2003); A. I ILlynveun
(2008); R. Lowrence (2008). The issue of the real estate bubble in Lithuania has been
considered by R. Kuodis (2004, 2005, 2006, 2008); B. Galiniené, A.Marcinskas,
S.Malevskiené (2006); L. Belinskaja, V. Rutkauskas (2007); V. Azbainis (2009);
M. Leika, M. Valentinaite (2007); R. Rudzkis, N. Titova, V. Titarenko (2005);
1. Zakalskyte (2006), G. Stanisauskas (2005); G. Jankauskas (2006). However, only a
few of the scientists treated real estate bubbles as an unsustainable economic situation
that might be forecasted and controlled (S. Girdzijauskas, D. Streimikiené (2009).

Financial pyramids have been investigated by D. 4. Valentine (1998);
D. W. VanArsdale (1998, 2002, 2007); R. Heakal (1999); J. M. Taylor (1999), R. L.
FitzPatrick, J. K. Reynolds (1997); A. IO. 3omosa (1994); B. B. Padaes (1998);
O. E. Kyzuna (1999); A. K. bexpsuwes, U. I1. berozepos (2000); A. Belianin, O. Isupova
(2000); S. V.Dubovskij (2000, 2001); G. G. Dimitriadi (2002, 2004, 2005); G. A.
Agasandian (2002; 2003); A. Goriaceva, R. Michel (2004); O. Kovaliova, A. Goriaceva
(2008); A. Buchvalov, V.Buchvalova, A. Idelson (2001).

The progenitor of the logistic analysis who also applied the logistic growth law to
forecast biological populations was P. F. Verhulst (1804—1849). The first attempts to
apply the law in economics were carried out by O. C. Fereira (1998, 2002); C. F. Alvim
(1998). They proved that the logistic growth model was more appropriate than the
exponential one to describe the economics of Brazil. The drawback of exponential



models 1s that the growth function was not expressed by compound percents.
S. Girdzijauskas, professor of economics at Vilnius University was the first to notice and
evaluate this drawback (2002). His works have evolved into a separate theory — The
Logistic Theory of Capital Management (2006, 2008). The possibilities to apply the
logistic growth model have been studied by S. Girdzijauskas (2002, 2005, 2006, 2008);
S. Girdzijauskas, R. Mackevicius (2009); P. Tanenbaumas, R Arnoldas (1995); Z. Bodie,
R. C. Merton (2000); C. H. Edwards, D. E. Penney (1985); O. C. Fereira (1998);
C. F. Alvim (1998); C.P. Obi (1998); R. Shone (2001); F. Wattenberg (1995);
S. Girdzijauskas, D. Streimikiene, M. Dubnikovas (2009); S. Girdzijauskas,
D. Streimikiené (2007, 2008, 2009).

However, the scientific researches mentioned above which discuss the application
of the Logistic Theory of Capital Management to analyze the phenomena of economic
bubbles and overheated economics lack a unifying research tool that would enable
scientists to employ logistic analysis as well as explore and control various unsustainable
economic situations.

The object of the work is unsustainable economic situations, i.e. price bubbles and
financial pyramids.

The objective of the work is to create the Logistic valuation model of
unsustainable situations on the basis of theoretical analysis of unsustainable economic
situations. The model should aid in determining the dependence of unsustainable
economic situations on market margin and as well as in managing of unsustainable
situations.

To achieve the set aim, the following theoretical and practical tasks have been
held:

1. To systematize and generalize the conception of unsustainable economic situations
provided in scientific literature.

2. To construct theoretical logistic valuation model of unsustainable situations on the
basis of the Logistic Theory of Capital Management.

3. On the basis of the Logistic Theory of Capital Management to systematize the factors
and reasons of price bubble formation as well as to specify the definition of a price
bubble.

4. To carry out the valuation of price bubbles in stock exchanges of the Baltic States by
means of the logistic valuation model of unsustainable situations and adaptation of
LogLet 2.0 - the applied programme of logistic growth used in biology.

5. By means of the logistic valuation model of unsustainable situations to determine the
dependence of an investment project elasticity of the logistic internal rate of return on
marginal capital.

6. By means of the logistic valuation model of unsustainable situations to identify the
dependence of the current value of accumulated capital of a financial pyramid on the
resource rate.

The research has been carried out in 2004—2009.

The methods of the research are as it follows: theoretical analysis based on the
results and conclusions of various scientific works; systematic analysis; modelling;
evaluation; generalization; comparison; abstraction. The applied programme of logistic
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growth LogLet 2.0 used in biology was employed to study the phenomenon of price
bubble formation in the stock exchanges in the Baltic States as well as to evaluate market
saturation. The logistic model of financial pyramids was calculated by Microsoft Excel.

Statements defended in the thesis
1. The formation of unsustainable situations is revealed by the Logistic Theory of
Capital Management which allows for the effective identification and control of such
situations.
2. Market margin is the main condition (or cause) of the formation of unsustainable
situations.

3. The elasticity of the logistic internal rate of return for marginal capital is the main tool
which shows the intensity of the price bubble formation.

The scientific originality of the research

Logistic Valuation Model of Unsustainable Situations has been created. The model
includes the logistic valuation model of price bubbles, models of the dependence of
elasticity of the logistic internal rate of return on marginal capital and logistic models of
financial pyramids research. The research has revealed the fundamental reasons of
unsustainable economic situations formation which aid in recognizing, forecasting and
controlling of such unsustainable economic situations.

Practical benefits of the work

The valuation model of unsustainable economic situations may be widely applied
practically because it helps to detect unsustainable economic situations and enables to
make to right decisions in both policies of economics and a separate investment
company. Therefore the economy of the state, an individual investor or a businessman is
able to manage such situations on time and thus avoid great economic loss.

The publication of the scientific work results

The results of the scientific work have been published in ten scientific articles eight
of which have been published in issues approved by the Research Council of Lithuania
as appropriate to defend doctoral thesis. Hereafter, the list of the articles is given:

1. DUBNIKOVAS M., MOSKALIOVA V., GIRDZIJAUSKAS S. (2009). Analysis of the Share
Price Bubbles in the Baltic Countries. Business Information Systems Workshops BIS 2009
International Workshops. Poznan, Poland, April 27—29, 2009. Lecture Notes in Business
Information Processing. Vol. 37, p. 119—129. ISBN 978-3-642-03423-7 (Print), 978-3-642-
03424-4 (Online).

2. GIRDZIJAUSKAS S., STREIMIKIENE D., CEPINSKIS J, MOSKALIOVA V.,
JURKONYTE E., MACKEVICIUS R. (2009). Formation of Economic Bubbles: Causes and
Possible Preventions. Technological and Economic Development of Economy. Vol. 15 (2), p.
267—280. ISSN 1392-8619 (Print), ISSN 1822-3613 (Online).

3. GIRDZIJAUSKAS S., PIKTURNA A. IVANAUSKAS F., MERKEVICIUS E.,
MOSKALIOVA V. (2008). Investigation of the Elasticity of the Price Bubble Functions.
Continuous optimization and knowledge-based technologines: 20" EURO Mini conference
(EurOPT—2008), May 20—23, 2008, Neringa, Lithuania. P. 131—136. ISBN 978-9955-28-
283-9.

4. MOSKALIOVA V., GIRDZIJAUSKAS S. (2006). The risk of investment: determinate
models. Databases and information systems: seventh international Baltic conference, Baltic
DB&IS 2006, Vilnius, July 3—6. P. 91—100. ISBN 9986-19-920-4.



5. GIRDZIJAUSKAS S., MOSKALIOVA V. (2005). Instability modeling of financial
pyramids. Environment. Technology. Resources: proceedings of the 5th international
scientific and practical conference, June 16—18, 2005, Rezekne. P. 26—32. ISBN 9984-779-
06-8.

Articles in other reviewed periodicals or continuous international or foreign issues:
1. MOSKALIOVA V., GIRDZIJAUSKAS S. (2005). Finansiniy piramidziy stabilumo

modeliavimas. Informacijos mokslai. T. 35, p. 158—169. ISSN 1392-0561.

2. GIRDZIJAUSKAS S., MOSKALIOVA V. (2003). Finansiniy piramidziy modeliai.
Ekonomika: mokslo darbai. T. 64, p. 37—48. ISSN 1392-1258.

3. GIRDZIJAUSKAS S., MOSKALIOVA V. (2003). Virtualiy finansiniy piramidziy
nestabilumo modeliavimas. Informacijos mokslai: mokslo darbai. T. 27, p. 105—114. ISSN
1392-0561.

The structure and scope of the research.

The dissertation consists of an introduction, 4 chapters, and conclusions. The main
material of the dissertation is 141 pages, including 9 tables, and 25 figures. Additionally
3 appendices are presented. The list of references contains 8 pages.



SHORT OVERVIEW OF THE DISSERTATION CONTENT

The introduction presents the basic information, regarding the research object of
the dissertation, the relevance of the topic, the tasks to be tackled, research methods,
scientific novelty and practical relevance of the results, and publications.

Chapter 1. Theoretical Aspects of Unsustainable Economic Situations

This part of the thesis provides the conception of unsustainable situations and a
review of theories explaining unsustainable situations. The Subchapter “Conception of
Unsustainable Situations” introduces types of unsustainable situations, i.e. price bubbles
and financial pyramids. An unsustainable situation occurs when extremely high excess
profits are gained in a particular market segment. High excess profits may be earned
either if a price bubble forms in a market or if a financial pyramid is organized by
swindlers.

The Subchapter “Economic Bubble” discusses various scientific approaches to the
phenomenon of a bubble. Having studied scientific literature concerning the notion of
economic bubble it was determined that the authors of definitions accentuate the
following essential elements: unfounded price rise, expectations, psychological factors,
speculation, sudden and significant price rise with succeeding decrease, the gap between
the price and the fundamental price value. Nevertheless, it is not clear why and when
expectations appear and determine a considerable price growth, when the economic
sector overheats.

The Subchapter “The Financial Pyramid” gives an overview on the phenomenon of
financial pyramids. A financial pyramid is a means of fraud based on a hierarchical
system and imitation of investment. The main idea of the scheme is that a subject pays a
lump fee to become a member of a pyramid and thus acquires the right to gain profit
from fees paid by newly accepted members of the financial pyramid. Such structures do
not generate any product or service, make no investments and for that reason the fraud is
subsequently revealed, the scheme collapse and the bigger part of the participants loose
their money.

The Subchapter “Theories on Unsustainable Situations” describes the main theories
regarding unsustainable situations. Scientific approach to price bubbles is usually based
on two main theories: theory of rational expectations and theory of irrational
expectations. The subchapter provides the main aspects of the theories in question,
discern their strengths and weaknesses. From the perspective of the theory of rational
expectations, a price bubble is the difference of the market price of some asset and its
price based on fundamental value. The most prominent representatives of this approach
are O. Blanchard and M. Watson (1982), R. S. Gurkaynak (2005). The weakness of this
theory is the assumption that participants of a market have all possible information about
the situation in the market which is a rather complicated condition.

The supporters of the theory of irrational expectations (4. Shleiffer (2000),
R. Thaler (1994), C. P. Kindleberger (1978), R. Shiller (2000, 2005)) claim that bubbles
are created by human psychology and emotions, i.e. herd behaviour, fashion, short
memory of investors and speculative enthusiasm, etc. These anomalies of the behaviour
of investors encourage bubble formation and explosion in finance markets.
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There is also as attitude of limited rationality towards the phenomenon of bubbles.
A. Johansen and D. Sornette (1999) accentuate that all participants of a market share the
same information, however, they interpret and use it in different ways.

The Logistic Theory of Capital Management is targeted at the investigation of the
limited capital growth (S. Girdzijauskas, 2002; S. Girdzijauskas, D. Streimikiené (2005,
2008), S. Girdzijauskas, R. Mackevi¢ius, 2009). Thus it enables the study of
unsustainable economic situations formation which occurs due to market margin.

The issue of trust in financial pyramids has been investigated by A. FO. 3omosa
(1994); B. B. Paoaes (1998), O. E. Kyzuna (1999); A. K. bexpsawes, U. I1. berozepos
(2000). The authors state that the intensive development of fraud companies was
determined by high trust in private market institutes, the lack of experience in the finance
market, trust in savings banks.

Mathematical description models of financial pyramids are based on the following
approaches: game theoretic approach (4. Belianin, O. Isupova 2001); quantity theory of
money (G. A. Agasandian (2002; 2003)); scenario approach (S. V.Dubovskij (2000,
2001); G. G. Dimitriadi (2002, 2004, 2005)). The latter author identifies financial
pyramids with financial bubbles.

The analysis of the scientific literature has revealed that the above mentioned
authors have explored the problem of unsustainable situations, however, they have not
investigated the dependence of elasticity of the logistic internal rate of return on the
investment development space.

Chapter 2. Empirical methods and models of identification of unsustainable
situations

This part of the work provides the classification of unsustainable economic
situations based on the analysis of scientific literature and introduces factors that
determine the formation of unsustainable situations.

The analysis of scientific literature lead to the discovery that price bubbles may be
classified according to lifecycle, sphere or markets in which they are formed and theories
explaining price bubbles (See Figurel).

Short-term bubbles last less than ten years. Nickel price bubble (2005-2007), gold
price bubble (1979-1982) may serve as examples of this type of bubbles. Short-term
bubbles are often treated as mistakes or artificial situations that determine the correction
of unbalanced economy. Long-term bubbles are much more dangerous for economy.

The most prominent price bubble is the real estate bubble in Japan. Prices of real
estate had been growing for 14 years and then fell in 1991. The recovery took another 14
years.

Following the theories targeted at the explanation of bubble nature it is possible to
discern the following types of bubbles: those of rational expectations, irrational
expectations, limited rationality and logistic ones.

Regarding the sphere in which the phenomena occur it is possible to indicate stock,
real estate, goods, currencies and other price bubbles.

It has been stated in scientific literature so far that stock market price bubbles are
formed when investors notice a sudden raise/increase of stock value. They predict the
raise of the stock value and decide to acquire more stocks. Thus the stock becomes
popular not because of its net value but because of speculative goals of investors.
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Another reason of a sudden stock price rise (the logistic one) is a limited amount of
stocks in the market. Investors who seek to acquire such stocks re-buy them at higher
price from previous buyers.

PRICE BUBBLES

Lifetime Sphere/market Theory

Theory of Rational
Expectations

L Short-term Stock market H

| Long-term Hq Goods market || Theory of Irrational
Expectations
- Real estate .
| | Theory of Limited
Rationality

Currency, etc.

Logistic Theory of
Capital Management

Fig. 1. Classification of price bubbles.

Tech bubbles should also be mentioned regarding the topic of stock market
bubbles. Tech bubbles are formed when innovation and advanced technologies are
applied in particular sectors of a market. R. Shiller, who has investigated such bubbles,
states that the tendency of tech bubbles exists (e.g. General Motors stocks bubble (1912-
1922); The Internet bubble (1992-2002)).

Bubbles in goods markets appear periodically and they are usually short-term (e.g.
nickel price bubble (2005-2007), gold price bubble (1979-1982)). The most prominent
goods market price bubble was a tulip bulb bubble in 1634-1637. Then a price of a single
bulb reached that of a house.

Real estate bubbles appear periodically in different countries (Japan (1990-2005),
Great Britain (2005), the USA (2000-2008), Sweden (1990), Lithuania (2003-2008)). It
has been designated that the formation of real estate bubbles is determined by the
following factors: the growth of people income, access to capital, interest rate decrease,
decreasing unemployment rate, a long loan rollover, good credit conditions, unpopularity
of other investment tools, belief that real estate is the most trustworthy investment,
favourable prognoses of experts in mass media. The scheme of investment needs (Figure
2) was created on the basis of the drawn assumptions.

The subchapter also provides classical indicators of real estate price bubble which
lead to the understanding of a price bubble development process in a market.

The analysis of scientific literature regarding the life-cycle of a bubble revealed
that price bubble has development phases. However, the number of the phases varies
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according to different scientists. 4. Nedosekin (2001) enumerates 6 phases of bubble
development (germination, expansion, overheat, explosions, fall, recession).
B. Galiniené and others discern 4 phases (expansion; slowdown, peak, fall; decline,
slowdown decline, stagnation; rise), whereas F. Allen, D. Gale (2000) state there are
three development phases. Almost all authors claim that no restrictions or regulation
function in the development of a real estate bubble. Yet, regulation policy may determine
if the bubble is going to explode or just shrink.

Financial pyramids may be classified according to the scheme of performance and
activity. The first ones may be divided into classical financial pyramids, matrix and
Ponzi schemes. Regarding the activity, financial pyramids may be either open or
disguised.

In case of a classical financial pyramid money is collected with the promise of high
interest return for newly attracted members. The so called dividends for the members of
a financial pyramid are paid from new fees. Such a pyramid works following as strict
scheme when it is obligatory to attract a particular number of new members. In matrix
scheme, an organizer sells goods at a large discount. The real value of the goods is
covered by new members. In Ponzi scheme money is collected in disguise of investment
and the promised profit to clients is paid from newly brought money (e.g. Ponzi, MMM,
Madoff). According to activity, financial pyramids may be either open, when it is
advised to invest a particular sum of money into a financial pyramid, or disguised ones
when they work under the cover of investing, insurance, elite clubs or other activity.

All pyramids may function directly when individuals are carefully selected and
invited for “a business interview” during which a psychological pressure is usually
applied. With the appearance of information technologies and Internet, swindlers have
also moved into the virtual environment.

Occasional financial pyramids may occur when an investment company which has
operated normally lacks capital due to some reasons (mistakes or mis-performance) and
tries to compensate the lack by issue of new liabilities. Then newly collected money
covers earlier liabilities and finally the financial pyramid fails. There is an assumption
that the notorious Madoff pyramid was an occasional one.

The scheme of investment needs (Figure 2) based on the analysis of scientific
literature is provided in the end of the Second Chapter. Economic stability creates
conditions for investment. The need to invest for short-term or long-term investors is
influenced by expectations, human factors, access to capital and mass media. Investors
invest both their own and loan capital.

Chapter 3. Logistic Valuation Model of Unsustainable Situations

The Third Chapter of the thesis is devoted to the logistic valuation model of
unsustainable situations. After the overview of growth models, the logistic growth
models are accentuated.

Classical investment/capital growth models applied in contemporary economy are
based on exponential growth. However, these models have a drawback, i.e. they cannot
provide exact results of forecasts in far future. An exponential (or, in other words,
compound interest) model which valuates the re-investment of capital is an improved
model of simple interest.
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Fig. 2. Scheme of investment needs.

Yet, in reality a “naturally growing” population (capital, investment) cannot
increase at an even speed all the time. Its growing is restricted by both external and
internal factors. For that reason gradual growing reaches its maximum speed and then
gradually slows down till it eventually stops. This type of growing is best expressed by
means of the logistic model. The progenitor of the logistic model P. F' Verhulst
improved the Maltus equation by introducing the factor indicating the decrease of
population growth speed which appears due to the restriction of area or the amount of
resources. The factor shows the system saturation rate. Later on this model was applied
wider by R. Pearl and L. Read (1920). They encouraged a wider application of the
model. The logistic growth model has been applied in the research of economic
phenomena since 1998. In that year the attempt was made to apply the model for the
growth of Brazil economy. The drawback of these models is that the function of growth
was not expressed by compound percents. The Logistic theory of capital management
formulated by prof. S. Girdzijauskas evaluates this drawback.

Logistic theory is based on restricted growth (logistic function). Logistic theory
approaches naturally growing populations dependent on time. Such growing populations
give increment which is growing according to the same principle. Capital, cash flow and
investments are prescribed to such populations because their growth is based on time
value. Logistic Theory of Capital Management relates capital and investments to a
particular environment/ market segment in which they are invested. The assumption is
drawn that there is maximum investment size that can be invested in that particular
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market segment. The size is expressed as K,. in the Logistic Theory of Capital
Management.

Space of
Development

Real Capital

Fig. 3. Components of the logistic model.

To illustrate, the maximum investment size is shown in Figure 3 as a restricted
investment capacity and it is called potential capital. Really invested and growing
capital takes only a part of the capacity. It is called real capital. The rest of the capacity
is left for the development (growth) of capital and this space is called a niche or space of
development. Thus the investment capacity or potential capital may be expressed by the
following dependence:

Real capital
Potential capital = -

Capital niche

In the beginning, when the amount of the invested capital is small and capital
development space is big, the invested capital develops (grows) at high speed. Gradually
the real capital increases and takes bigger part of the investment capacity saturated by
capital. As the capital takes larger part of the investment capacity, the part of the niche
becomes smaller. The capital has less and less space to develop, therefore, the growth
slows down till it stops. Here the paradox arises: the less free space is left for the growth
of the investment the more its efficiency increases. That is, return on capital (profit)
grows substantially. It leads to the conclusion that sudden increase in profit attracts new
short-term (not only) investors. Significant return on investment encourages participants
of a market to invest actively. Increased interest in such profitable investment arises as
well as expectations of further price growth, i.e. profitability rise. An increased number
of investors and investments in the sector reduce the niche even more. The demand
exceeds the supply thus the features of a mania or boom appear and create conditions a
bubble formation. The Logistic Theory of Capital Management proves that the
expectations of investors rise due to fundamental reasons, namely, suddenly increased
profitability influenced by the margin of the market segment. The sequence of causes
and factors determining the formation of a bubble is illustrated in Figure 4.
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Fig. 4. Sequence of causes and factors of a bubble formation.

After the main reason of bubble formation, i.e. market margin, has been identified
it is purposeful to complement the definition of a bubble. According to the Logistic
Theory of Capital Management, a bubble is a constant growth of asset price which
appears because of diminishing investment niche (space of development) and increased
internal return on investment (profit increase) that determines the increase in the number
of short-term investors (speculators) and that of the speculative capital.

Long-term Investors Short-term Investors
(Speculators)

L 4 v

Borrowing
1. Agressive expansion of credits
2. Low interest rate

k * r
Investing
L L 4 L 4 L 4
Art Eeal estate Stock Foods Other
matket matket matket matket matkets
Market Margin

I Explosion Shrinkage I

I Regulation policy I

Fig. 5. Mechanism of price bubble formation.
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Recent researches in the stock exchanges of the Baltic States support the above
mentioned statements. It has been designated that the number of quoted companies has
not changed since 2005 while prices were inflated by investment that became popular.

Aggressive crediting policy of Lithuanian banks and low interest rates created
favourable conditions for a short-term borrowing targeted at investing. The increased
need of market participants to invest in such a highly profitable sector creates
possibilities of the formation of unsustainable situations, especially price bubbles, in a
particular market sector or economy. The schematic view of bubble formation
mechanism is given in Figure 5. The most common consequence of a bubble formation is
its explosion accompanied by bankruptcies of companies and loss of the invested money
which occur due to suddenly decreased prices of investment objects. Another possible
outcome of a bubble is its slow shrinkage when the price decreases gradually during a
longer period of time. This particular situation has been recently noticed in Lithuanian
real estate market.

The following subchapter introduces the Logistic valuation model of unsustainable
situations which includes logistic valuation models of price bubbles and financial
pyramids (Figure 6).

Logistic Valuation Model of
Unsustainable Economic

Logistic Yaluation Logistic ¥Valuation
of Financial of Price Bubhles
Pyramids

Valuation of the Elasticity of
Logistic Inetrnal Rate of Return

Valnation of Market Saturation

Fig. 6. The Logistic Model of Unsustainable Economic Situations

The valuation of investments or investment projects is usually based on the
discount formula of compound percents. The following logistic formula of capital
current value has been chosen for the valuation of unsustainable situations in the
research:

c _ K-K,
" K+(K,-K)-(1+i) (D

The analysis of the formula shows that when the niche (investment development
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space) diminishes, that is when the real capital approaches the maximum investment size
K,, that may be invested in a particular market segment, the current value of capital rises
significantly. When K, is reached the dynamicity of the investment becomes unstable
and thus an unsustainable situations occurs (S. Girdzijauskas 2002; V. Moskaliova,
S. Girdzijauskas 2007).

The Logistic Model of Financial Pyramid

The following mathematical model is employed for the logistic valuation of a
financial pyramid:

< K
Sn - Z K max

m=1 max 1. ,m 2
oyt ) | “

Here S, is the current value of the accumulated sum of money; » is a number of
predicted accumulation periods; m is the number of a cash flow member; a is sums of
money brought in the beginning of every period; ¢ is the coefficient of the number of
client fees; f is the interest rate on the initial sum of money; K, 1s the maximum
(marginal) capital significance that evaluates the most highest possibilities of capital
growth.

The logistic valuation of a financial pyramid proves that the stability of a financial
pyramid depends on the coefficient of the number of client fees ¢, market capital price
coefficient r, interest rate paid to clients f and the significance of marginal capital K,,.
The less is the significance of marginal capita K, the higher current value of the
accumulated capital is achieved. The decrease of the coefficients f and ¢ and increase of
r make the financial pyramid more stable.

The Logistic Model of Price Bubbles

Logistic Net Present (Current) Value (LNPV) and Logistic Internal Rate of Return
(LIRR) models are applied to evaluate the profitability of investments. In this work the
priority was given to the Logistic Internal Rate of Return (L/RR) model. Consider:

- Km.Kj

LIRR = ] 3
jZ_;Kj+(Km—Kj)-rf 3)

Here LIRR is the logistic internal rate of return, K; is the /™ member of the cash
flow (j is also the duration of accumulation expressed by the units of time fixed in the
interest rate i; j =1,n), ris the coefficient of accumulation speed together with interest
rate i (r = 1 +i); K,, 1s the maximum size of investment/potential capital.

Logistic Internal Rate of Return (LIRR) is such a significance of the discount
coefficient under the presence of which the Logistic Net Present (Current) Value (LNPV)
is equal to zero. The analysis of the cash flow of the investment project was carried out
according to the model (2) given in Figure 7.

In the logistic analysis of the investment project cash flow the arguments of the
function are grouped into permanent and alternating ones in advance. In the beginning of
the investment project research the initial data — time (n) and invested capital (K) are
treated as permanent arguments. When the Logistic Net Present (Current) Value method
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Fig. 7. Flowchart of the logistic model of unsustainable situations.
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is applied it is important to be aware of the maximum investment capacity (K,,). In this
research the value K, is alternating one. According to the Logistic Theory of Capital
Management the maximum investment capacity has a tendency to decrease because
invested capital grows and thus takes larger and larger part of the capacity in the course
of time. The decrease in capacity is a relative one, therefore the values of K,, chosen in
the beginning are high. The main obscure value is interest rate (7).

When the small cycle is in progress, the interest rate is determined so that the
logistic current value of the investment cash flow is equal to zero. The result is fixed in
the diagram. When the value K,, is changed the cycle is repeated. The end condition is
K,=K.

The Valuation of the Elasticity of Logistic Internal Rate of Return

According to investors, it is important to designate the phases of price bubbles
formation. To achieve the set goal, elasticity has been chosen as one of the change in
speed characteristics applied in economics. The function is treated as elastic if its
elasticity module is above 1. Yet, if the module is below 1, the function is taken as non-
elastic. If the elasticity module is equal to 1, the function is of unit elasticity
(H. R. Varian 2003).

The elasticity of the examined logistic current value from the perspective of time
may be expressed in the following way:

(K, =K)-r'-Inr
K+(K, —K)-r' (4)

Et(KO) =

Here E/(K,) 1is the logistic elasticity of current value; K,, is the maximum
investment size/potential capital; K is real (invested) capital, 7 is time, 7 is the coefficient
of accumulation speed with the interest rate i.

The economic significance of elasticity is the percentage change of the function
(LIRR) when the significance of an argument is changed by one per cent. It means that
the value E,(K,) indicates the percentage rise of L/RR when the growth space has
changed by one per cent.

The research exposed that when the investment space of development diminishes,
elasticity significantly increases and a price bubble forms. Valuation of the elasticity of
logistic internal rate of return leads to the distinction of two essential price bubble
formation phases: heating and boiling. The heating phase lasts till LIRR elasticity is
below 1, whereas the boiling phase starts when the L/RR elasticity is above 1.

Valuation of market saturation

As the investment space of development decreases, its internal rate of return rises.
The increase in the internal rate of return determines the growth of the investment
effectiveness. The value of the elasticity of logistic internal rate of return is a sufficient
indicator informing about market saturation.

The obtained results (described in Chapter 4) leads to the conclusion that the value
K, is of crucial importance in the analysis of an investment project. This supports the
theoretical statement being defended that market margin is an essential condition/cause
of unsustainable economic situations formation.
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Chapter 4. Application of the Logistic Valuation Model of Unsustainable
Economic Situations

The Chapter discusses and grounds the application possibilities of the created
model in the logistic analysis of unsustainable situations. The logistic valuation model of
unsustainable situations is elaborately described in Third Chapter. Hereafter the results
of researches are provided.

The First enquiry was aimed at the logistic analysis of an investment project. The
valuation model of unsustainable situations serves as a means to determine the
dependence of investment project internal rate of return on the decrease in investment
development space (niche).

The duration of the explored investment project is 6 years. Expenditure, income
and general investment flow of the project are given in Table 1.

Table 1 Table 2
Cash flow inthe end of the vear K., | LIER K. | LIER

g 2 General
Years (b relative monetary units) e 10000 | 01643 13| 06136
Expenditure Income 10 | 01540 12| 07370
0 -1 [ -1 5| 02130 1,15 | 0,8352
1 -1 0,5 -0,5 3| 0,2597 1,12 | 09128
@ -0.5 0.5 0 25| 02893 1,11 | 07451
3 -0,3 0,5 0,2 2 | 03444 1,1 | 09810
4 0.2 1 0.8 18| 03820 105 | 126668
5 0 1 1 1,7 | 04078 102 171465
G 0 1 1 16| 04395 101 21218
15| 04802 1,001 | 40109
Total: -3 43 il 14 | 05352 | 10001 ] 7,1470

The values of the logistic internal profit rate calculated according to the logistic
price bubbles model are given in Table 2.

The diagram in Figure 8 illustrates the dependence of the logistic internal profit rate
on the investment space of development.

It has been ascertained that as the investment space of development diminishes, the
investment internal rate of return rises and influences the efficiency increase of the
investment. In the initial stage of the investment project when the investment space is
very big and invested capital may grow without restrictions it does not give high rate of
return. When there is 30% of free space in the investment capacity, the profitability of
the investment project grows to 50%. As the invested capital takes 95% of the
investment capacity, profitability reaches even 130%. Such high rate of return of
invested money is an indicator of overheat. It shows that an unsustainable situation has
occurred.
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Fig. 8. Dependence of the logistic internal profit rate on investment space of development

The second enquiry was targeted at the valuation of the dependence of the
elasticity of logistic internal rate of return on potential capital. The logistic valuation
model of unsustainable situations was applied to designate how decrease in space of
development influences the elasticity of internal rate of return.
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Fig. 9. Investment project elasticity of the logistic internal rate of return on potential
capital and phases of bubble formation

When the project elasticity of logistic internal rate of return grows above 1, the
internal rate of return becomes elastic (sensitive). As potential capacity diminishes and
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approaches marginal value, elasticity rises significantly. That is, a price bubbles is under
formation process.

The enquiry has revealed that the decrease of investment space of development in
closed environment may essentially change the behaviour of investment environment: as
investment growth space diminishes, the investment internal rate of return rises. As it has
been already mentioned in the first research, the increase of internal rate of return
determines a substantial rise in efficiency of a closed system. This allows for the
designation of price bubble formation phases.

The third enquiry focused on the logistic analysis of price indices in the stock
exchanges of the Baltic States. The applied programme of logistic growth LogLet 2.0
aids in detection of a price bubble in the market. The main reason of the bubble
formation is the margin of market capacity.
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Fig. 10. Dynamics of the Vilnius Stock Exchange index and the curve of capital saturation

Among the reasons causing bubble formation one of the most important was the
margin of market capacity. When the trade list is not complemented by new quoted
companies, the potential (i.e. marginal) capital rate is reached. The very fact that no new
companies appear on the market determines the limited choice open for investors as well
as the limited amount of potential investments. It means that new investors are also
forced to ‘buy’ the former investors and thus they do increase the gap between the share
market prices of the quoted companies and their real rate. The second reason is the loan
capital increase within the market. It shows that, on the one hand, with growing
popularity of investment the market did not increase its share amount, on the other hand,
the market was gradually filled with a rising amount of capital, a considerable part of
which was made of loan capital. As the data of the Lithuanian Securities Commission
embracing the three quarters of the year show, every fourth deal in Vilnius Stock
Exchange was financed by loan capital.
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The Fourth enquiry aims at the logistic analysis of a financial pyramid. The
application of the Logistic valuation model of unsustainable situations in the
investigation of financial pyramids showed that a financial pyramid may function as a
common investment company if the money brought by clients is reinvested and vice
versa.

Figure 11 illustrated the dependence of the current value of capital accumulated by
an organizer of a financial pyramid on the investment space of development. The Figure
provides different values of interest rates paid to clients (8). Under particular conditions
when the investment space of development diminishes the current values of the capital
increases significantly. On the contrary, as the investment space of development
increases the current value of capital accumulated by an organizer of a financial pyramid
drastically decreases and the financial pyramid collapse. This is best illustrated by the
curve showing the lowest (£ = 0,03) interest rate paid to clients.
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Fig. 11. Dependence of the current value of accumulated capital on investment space of
development when £ values differ, n =30; ¢ =0.9; r=1.1

The research ahs proved that a financial pyramid may operate as a common
investment company if the investment of money brought by clients is performed. Under
certain conditions when investment growth space approaches the margin, the current
value of accumulated capital rises substantially. And vice versa, when investment growth
space increases, the current value falls considerably and the financial pyramid collapse.

CONCLUSIONS

The overview of scientific literature, analysis of research methods, application of
the logistic valuation model of unsustainable economic situations and empirical studies
have confirmed the statements defended in the thesis.

1. after the analysis and systematization of different authors’ approaches towards
unsustainable economic situations it has been determined that the efforts to define the
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market heating and price bubbles in the context of classical theories lack evaluation of
the main cause of unsustainable situations, i.e. market capacity.

. The created logistic valuation model that includes price bubbles and financial
pyramids reveals the main reasons of unsustainable economic situations formation and
aids in recognition and prediction of such unsustainable situations as well as their
control.

. The valuation of elasticity of logistic internal rate of return lead to the designation of
bubble formation phases, or in other words, the stability degree of the bubble under
formation process. When elasticity coefficient is above zero but below 1, the bubble is
in “the heat” phase; when elasticity coefficient is above 1, the bubble formation, or
“the boiling” phase starts.

. The application of the logistic valuation model of unsustainable situations in the
research of stock exchanges of the Baltic States ascertained the applicability of the
logistic model. It has been determined that the main reason of price bubble formation
1s margin of market capacity.

. The application of the logistic valuation model of unsustainable situations in the
investigation of financial pyramids proved that a financial pyramid may operate as a
common investment company if the investment of money brought by clients is
performed. Under certain conditions when investment growth space diminishes, the
current value of accumulated capital rises substantially. And vice versa, when
investment growth space increases, the current value falls considerably and the
financial pyramid collapses

. The researches have demonstrated that the main cause of unsustainable situation
formation is market margin. Thus the current definition of an unsustainable situation —
a bubble — may be complemented: a bubble is an exponentially growing price rise
process when the initial price increase occur due to significantly diminished capital
niche and thus considerably increased investment internal rate of return. This creates
expectations of further continuous income growth and attracts new short-term
investors (speculators)
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Vera Moskaliova
Vilniaus universitetas

DAKTARO DISERTACIJOS SANTRAUKA

Temos aktualumas. Netvarios situacijos ekonomikoje Zinomos nuo neatmenamy
laiky. Jos skatina ekonomikos vystymosi netolygumus, socialiniy sukrétimy atsiradima.
G. Kancerevyciaus (2004, 2008) teigimu, jvairios krizés pasaulyje ivyksta periodiskai,
mazdaug kas devynerius metus. Daugelis autoriy nurodo ir kitokias trukmes. Netvarios
ekonomikos situacijos kelia riipest] ne tik paprastiems Zmonéms, bet ir jvairiy mokslo
sri¢iy atstovams. Mokslininkai, pasitelkg ivairias mokslo teorijas bei informacines
technologijas, iesko netvariy ekonominiy situacijy atsiradimo priezasc¢iy, désningumuy,
siekia nustatyti ju poZymius ir pasitlyti prevencijos biuidus. Netvariy ekonomikos
situaciju priezas¢iu suvokimas leisty tiksliau prognozuoti finansinius bei ekonominius
reiSkinius, aiSkiau numatyti ekonomikos vystymosi grésmes ir investavimo nes¢kmes.
Todél svarbu suprasti fundamentalias priezastis, nulemiancias netvariy ekonomikos
situacijy susidaryma.

Kainy burbuly sprogimas daro didele zala ekonomikai. Griaunanti zalos poveiki
valstybiy ekonomikos patyré daugybeg karty. Vienas naujausiy pavyzdziy — JAV
nekilnojamojo turto burbulo sprogimas 2008 metais, lémegs ne tik daugelio kompanijy,
stambiy ir smulkiy bankuy, bet ir atskiry Saliy (pavyzdziui, Islandijos) bankrotus. Didziaja
pasaulio dalj sukausté ilgalaiké recesija. D¢l globalizacijos sprogusiy burbuly padarinius
jaucia ne tik atskiri ekonomikos sektoriai, bet ir beveik visy pasaulio Saliy ekonomikos.
Todeél tirti ir plétoti mokslinius netvariy ekonominiy situacijy tyrimus, Zinoti kainy
burbuly susiformavimo prieZastis, atpazinti pozymius ir moketi i§vengti tokiy situacijy
ateityje pastaruoju metu itin aktualu.

Nemazai problemy ekonomikoms sukelia ir finansinés piramidés. Finansy
piramidés yra senas sukciavimo biidas. Sukciautoju noras pasipelnyti kity saskaita
egzistavo nuo seno, yra dabar ir bus ateityje. SukcCiautojai tampa vis iSradingesni.
Atsiradus kompiuteriams, internetui bei informacinéms technologijoms, suk¢iautojai
savo tikslais panaudoja ir elektroning erdve¢. Kaip ir visais laikais, zaidziama paprasty
zmoniy pasitikéjimu, naivumu bei azartu. Kaip parodé 2008 metais atskleista garsioji
Madoffo afera, nuo tokiy suk¢iautojuy néra apsaugoti nei iZymds ir itakingi asmenys, nei
vargSai. Visuomet egzistavo noras praturtéti lengvai, neidéjus ypatingy pastangu.
Didziajai daliai Zmoniy veikla tokio tipo projektuose arba schemose visuomet baigiasi
nesé¢kme. Todél svarbu Sviesti zmones, zZinoti tokiy schemy veikimo mechanizma. Tai
galéty padéti apsisaugoti nuo nepageidautiny reiskiniy, pavyzdziui, turto ar investicijy
praradimo.

Neéra paprasta prognozuoti netvarias ekonomines situacijas. Reikia aiSkiai suvokti
tokiy reiskiniy kilme, prigimti, fundamentalias priezastis bei vystymosi etapus, moketi
1Svengti tokiy situacijy ir nekartoti klaidy. Vilniaus universitete sukurta ir iSvystyta
prof. Stasio Girdzijausko Logistiné kapitalo valdymo teorija leidzia naujai pazvelgti |
netvariy situaciju ekonomikoje fenomena. Teorija atskleidzia fundamentalias tokiy
situacijy susiformavimo priezastis ir gali biti pladiai pritaikyta ekonomikoje. Si teorija
bei jos kontekstas leido atrasti nauju ekonominiy paradoksuy. Pritaikius §ia teorija kainy
burbuly bei finansiniy piramidziy tyrimui, galima aptikti tokias netvarias situacijas, jas
pazinti, atskleisti ir modeliuoti.
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Problemos iStyrimo lygmuo. Zinios apie pirmasias netvarias situacijas
ekonomikoje siekia XVII amziy, kai buvo apraSyta garsioji olandy tulpiy manija.
Tuomet kai kuriy risiy tulpiy svogiineliy kainos buvo tokios aukstos, kad uz vieneta
buvo galima nusipirkti nama. Véliau Pranciizija sukrété garsioji J. Law pinigu sistema
(1716—1720), po to— Piety jury kompanija (1720—1721). XX amziaus pradZzioje
didziul; atgarsi turé¢jo Ponzi afera (1920) bei spekuliacinis bumas JAV (1927—1929).
Placiai apraSytas ilgai trukusio Japonijos nekilnojamojo turto burbulo fenomenas (1980).
Globalizacijos kontekste netvarios situacijos palieté ir informacijos technologijy sritj —
2000 mety pabaigoje sprogo interneto burbulas, o JAV nekilnojamo turto burbulo (2007)
sprogimo banga palieté visy pasaulio Saliy ekonomikas.

Placiau 81 problema pradéta nagrinéti XX amZiaus antroje puséje. Racionaliyjy
lukesciy teorijos poziiiriu kainy burbulus tyré E. Fama (1965); O. J. Blanchard (1979);
O. J. Balnchard, M. Watson (1982); R. S. Giirkaynak (2005); P. M. Garber (2000); K.
A. Froot, M. Obstfield (1991), V. Lei, C. N. Noussair, S. R. Plott (2001), R. Kuodis
(2006, 2008); H. Lind (2008); A. I'. Lyaveun (2008); V. Azbainis (2009). Iracionaliyjy
lukesCiy teorijos poziiiriu kainy burbulams daug démesio skyré: C. P. Kindleberger
(1978, 1996); R. Thaler (1994); A. Shleifer (2000); R. Shiller (2000, 2005). Atsisakius
vienos 1§ racionaliyjy lukes¢iy hipoteziy, susiformavo riboto racionalumo poziiiris,
kurios reikSmingiausi atstovai yra D. Sornette; A. Johansen (1999, 2001); D. Sornette
(2003, 2008).

Nekilnojamojo turto burbuly problematika aprase S. Shiratsuka (2003); A. V. Gusev
(2008); J. H. Cochrane, (2002); J. Calverley (2004); F. Modgliani, R. Cohn (1979);
A. O. Heoocexun (2004); C. Moucees (2001); Ch. Martenson (2008); H. Minsky (1986);
K. Ertiirk, G. Ozgiir (2009); F. S. Mishkin, E. White (2003); A. I Illywveun  (2008);
R. Lowrence (2008). Lietuvoje nekilnojamojo turto burbulo problemas gvildeno
R. Kuodis (2004, 2005, 2006, 2008); B. Galiniené, A.Marcinskas, S.Malevskiené (20006);
L. Belinskaja, V. Rutkauskas (2007); V. Azbainis (2009); M. Leika, M. Valentinaité
(2007); R. Rudzkis, N. Titova, V. Titarenko (2005); 1. Zakalskyté (2006), G. Stanisauskas
(2005); G. Jankauskas (2006). Taciau tik keletas autoriy nekilnojamo turto burbulus
traktavo kaip vieng i§ netvariy situaciju ekonomikoje, kuria galima nuspéti i§ anksto ir
valdyti (S. Girdzijauskas, D. Streimikiené (2009).

Finansines piramides tyré¢ D. A. Valentine (1998); D. W. VanArsdale (1998, 2002,
2007); R. Heakal (1999); J. M. Taylor (1999), R. L. FitzPatrick, J. K. Reynolds (1997);
A. FO. 3omosa (1994); B. B. Paoaes (1998); O. E. Kyzuna (1999); A. K. bexpsauwes,
U. I1. benozepos (2000); A. Belianin, O. Isupova (2000); S. V.Dubovskij (2000, 2001);
G. G. Dimitriadi (2002, 2004, 2005); G. A. Agasandian (2002; 2003); A. Goriaceva,
R. Michel (2004); O. Kovaliova, A. Goriaceva (2008); A. Buchvalov, V.Buchvalova,
A. Idelson (2001).

Logistinés analizés pradininkas, taikgs logistini augimo désni biologiniy
populiaciju prognozéms, yra P.F. Verhulst (1804—1849). Pirmuosius bandymus
pritaikyti toki désni ekonomikoje atliko O. C. Fereira (1998, 2002); C. F. Alvim (1998).
Jie parod¢, kad Brazilijos ekonomika s¢kmingiau leido aprasSyti logistinis augimo, o ne
eksponentinis modelis. Siy modeliy triikumas tas, kad augimo funkcija nebuvo isreiksta
sudétiniais procentais. Pirmasis ta pastebéjo ir jvertino Vilniaus universiteto ekonomikos
profesorius S. Girdzijauskas (2002), kurio darbai iSsivysté | atskira savarankiSka
teorija — Logisting kapitalo valdymo teorija (2006, 2008). Logistinio augimo modelio
taikymo galimybés nagrinéjo S. Girdzijauskas (2002, 2005, 2006, 2008);
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S. Girdzijauskas, R. Mackevicius (2009); P. Tanenbaumas, R Arnoldas (1995); Z. Bodie,

R. C. Merton (2000); C. H. Edwards, D. E. Penney (1985); O. C. Fereira (1998);

C. F. Alvim (1998); C.P. Obi (1998); R. Shone (2001); F. Wattenberg (1995);

S. Girdzijauskas, — D. Streimikiené, ~ M. Dubnikovas ~ (2009);  S. Girdzijauskas,

D. Streimikiené (2007, 2008, 2009).

Taciau paminéti mokslininky darbai, kuriuose pateiktas logistinés kapitalo valdymo
teorijos taikymas ekonominiy burbuly ir kity ekonomikos perkaitimo reiSkiniy analizei
tirti, stokoja vieningo tyrimo irankio. Jis leisty pasitelkti logisting analiz¢ ir nagrinéti bei
valdyti {vairias netvarias ekonomines situacijas.

Darbo objektas — netvarios situacijos ekonomikoje, t. y. kainy burbulai ir
finansinés piramides.

Darbo tikslas — remiantis teorine netvariy situacijy ekonomikoje analize bei
logistine kapitalo valdymo teorija, sukurti logistini netvariy situacijy vertinimo modelj,
leidZiant] nustatyti netvariy ekonominiy situacijy priklausomybg nuo rinkos ribotumo ir
jas valdyti.

Siekiant Sio tikslo, atliekami tokie teoriniai bei praktiniai uzdaviniai:

1. Susisteminti ir apibendrinti mokslingje literatliroje analizuojama netvariy ekonominiy
situacijy samprata.

2. Remiantis logistine kapitalo valdymo teorija, parengti teorini logistini netvariy
situacijy vertinimo model;.

3. Remiantis logistine kapitalo valdymo teorija, susisteminti kainy burbulo
susiformavimo veiksnius ir priezastis bei patikslinti kainy burbulo apibrézima.

4. Pritaikius logistini netvariy situacijy vertinimo modeli bei adaptavus biologijoje
naudojama logistinio augimo taikomaja programa LogLet 2.0, atlikti kainy burbuly
Baltijos $aliy birZose vertinima.

5. Pritaikius logistini netvariy situacijy vertinimo modeli, nustatyti investicinio projekto
logistinés vidinés grazos elastingumo priklausomybe nuo rinkos ribotumo.

6. Pritaikius logistini netvariy situacijuy vertinio modeli, nustatyti finansinés piramidés
sukauptojo kapitalo dabartinés vertés priklausomybg nuo investicijy augimo erdves.

Tyrimas buvo atliekamas 2004—2009 metais.

Tyrimo metodai: teoriné¢ analiz¢, pagrista ivairiy mokslininky darby rezultatais ir
iSvadomis; sisteminé analiz€; modeliavimas; jvertinimas; apibendrinimas; palyginimas;
abstrahavimas. Tiriant kainy burbuly susiformavimo fenomena Baltijos Saliy birZose,
siekiant jvertinti rinkos prisotinima, pasirinkta biologijoje naudojama logistinio augimo
taikomoji programa LogLet 2.0. Finansiniy piramidziy logistinis modelis tirtas
skaiciuokle Microsoft Excel.

Darbo struktara

Ivade 1i3déstomas disertacijos tyrimo objektas, tikslas, temos aktualumas,
uzdaviniai, tyrimo metodai, rezultaty mokslinis naujumas, praktiné reikSme,
publikacijos.

Pirmoje darbo dalyje aptartos ir apibendrintos ivairiy mokslininky, analizavusiy
kainy burbuly fenomeno bei finansiniy piramidziy problemas, nuomonés, susistemintos
netvarias situacijas aiSkinancios teorijos.
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Antroje dalyje pateikiami empiriniai netvariy situacijuy identifikavimo metodai ir
modeliai. Atliekamas kainy burbuly bei finansiniy piramidziy klasifikavimas, aprasomas
kainy burbulo gyvavimo ciklas, sudaroma apibendrinta Lietuvos NT kainy burbulo
susiformavimo priezas¢iy schema.

Trecioje dalyje, remiantis logistine kapitalo valdymo teorija, sudaryta kainy
burbulo susiformavimo veiksniy ir priezas¢iy seka, apraSytas kainy burbulo
susiformavimo mechanizmas bei patikslintas kainy burbulo apibrézimas. Sioje dalyje
parengtas logistinis netvariy ekonominiy situacijy vertinimo modelis, apimantis kainy
burbuly bei finansiniy piramidziy vertinimo logistinius modelius. Modelis leidZia
vertinti netvariy ekonominiy situacijuy priklausomybe nuo rinkos ribotumo, tai yra nuo
rinkos investavimo erdvés i§sekimo (sumazéjimo).

Ketvirtoje darbo dalyje praktiSkai pritaikytas sukurtasis netvariy situacijy
ekonomikoje vertinimo modelis. [vertinta netvariy ekonominiy situacijy priklausomybé
nuo rinkos ribotumo, tai yra nuo rinkos investavimo erdvés iSsekimo (sumaz¢jimo).
Rezultatai parode, kad:

- Investicinio projekto logistinés vidinés grazos normos elastingumo vertinimas
leidzia nustatyti burbulo susidarymo fazes;

- Modelio taikymas Baltijos Saliy birzoms parod¢, kad pagrindiné kainy burbulo
susidarymo priezastis buvo rinkos apimties ribotumas.

- Modelio taikymas finansiniy piramidziy tyrimui nustaté finansinés piramidés
sukauptojo kapitalo dabartinés vertés priklausomybe nuo investicijos augimo erdves.

Darbe ginami teiginiai
e Netvariy ekonominiy situacijy susidaryma atskleidzia logistin¢ kapitalo valdymo

teorija. Ji tokias situacijas leidzia efektyviai identifikuoti ir suvaldyti.

e Rinkos ribotumas yra pagrindiné¢ salyga (arba priezastis) netvarioms situacijoms
susidaryti.
e Logistinés vidinés grazos normos elastingumas ribiniam kapitalui yra pagrindinis
instrumentas, parodantis burbulo formavimosi intensyvuma.
Darbo mokslinis naujumas
Sukurtas logistinis netvariy ekonominiy situacijy vertinimo modelis, apimantis
logistinj kainy burbuly vertinimo modelj, projekto logistinés vidinés grazos elastingumo
priklausomybés nuo ribinio kapitalo ir finansiniy piramidziy tyrimo logistinius modelius.
Atskleistos fundamentalios netvariy situaciju ekonomikoje susiformavimo priezZastys,
leidZiancios atpazinti bei numatyti tokias netvarias situacijas ekonomikoje ir jas valdyti.

Praktiné darbo nauda

Sukurtasis netvariy situaciju ekonomikoje vertinimo modelis gali biiti placiai
pritaikytas praktiskai, kadangi leidZia aptikti netvarias ekonomines situacijas ir jgalina
priimti teisingus sprendimus tiek ekonominéje politikoje, tiek atskiroje investicinéje
bendrovéje. Taip ir Salies iikis, ir atskiras investuotojas ar verslininkas tokias situacijas
gali laiku suvaldyti ir iSvengti dideliy ekonominiy nuostoliy.

ISVADOS

Mokslinés literatiiros apzvalga, tyrimo metoduy analizé ir logistinio netvariy situacijy
ekonomikoje vertinimo modelio pritaikymas ir atlikti empiriniai tyrimai patvirtino
disertacijoje ginamus teiginius.
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. ISanalizavus ir susisteminus skirtingy autoriy poZilrius { netvarias ekonomines

situacijas, nustatyta, kad, apibréziant rinkos kaitima ir kainy burbulus klasikiniy
teorijy kontekste, nejvertinama esminé netvariy situacijy susidarymo prieZastis —
rinkos talpa.

Sukurtas logistinis vertinimo modelis, apimantis kainy burbulus ir finansines
piramides, atskleidZia svarbiausias netvariy situacijy ekonomikoje susiformavimo
priezastis ir leidzia atpazinti bei numatyti tokias netvarias situacijas, o taip pat jas
valdyti.

Logistinés vidinés grazos normos elastingumo vertinimas leido nustatyti burbulo
susidarymo fazes arba apibrézti besiformuojancio ekonominio burbulo stabilumo
laipsni: kai elastingumo koeficientas yra didesnis uZ nulj, bet maZesnis uZ vieneta, tai
besiformuojantis burbulas yra ,kaitimo* fazéje; kai elastingumo koeficiento reikSme
didesné uz vieneta — prasideda burbulo formavimasis arba ,,virimo* faze.

Logistinio netvariy situacijy vertinimo modelio taikymas Baltijos Saliy birZoms
parod¢ logistinio modelio pritatkomuma. Nustatyta, kad pagrindin¢ kainy burbulo
susidarymo priezastis buvo rinkos apimties ribotumas.

Logistinio netvariy situaciju vertinimo modelio taikymas finansiniy piramidziy
tyrimui parodé, kad finansiné piramidé gali veikti kaip jprasta investiciné¢ bendrove,
jei vykdomas klienty ineSamy pinigy reinvestavimas. Esant tam tikroms salygoms,
kai investicijos augimo erdvé senka, sukaupto kapitalo dabartiné¢ verté Zzenkliai
1Sauga. Ir atvirkSciai, padidéjus investicijos augimo erdvei, dabartiné verté stipriai
krenta ir tokia finansiné piramidé sugriiiva.

Tyrimai parvirtino, kad esminé netvariy situacijy susiformavimo priezastis yra —
rinkos ribotumas. Tai leido patikslinti netvarios situacijos — burbulo, apibrézima:
burbulas yra eksponentiskai augantis kainos didéjimo procesas, kai pradinis kainos
padidéjimas jvyksta dél reikSmingai sumazéjusios kapitalo nisos ir dél to smarkiai
iSaugusios investicijos vidinés grqzos normos. Tai sukuria tolesnio nenutritkstancio
pajamy augimo litkescius ir papildomai pritraukia naujus trumpalaikius investuotojus
(spekuliantus).

Mokslinio darbo rezultaty skelbimas. .Mokslinio darbo rezultatai paskelbti

deSimtyje moksliniy publikacijy, 1§ kuriy astuonios yra Lietuvos Mokslo Tarybos
daktaro disertacijai ginti pripazistamuose leidiniuose:

1.

DUBNIKOVAS M., MOSKALIOVA V., GIRDZIJAUSKAS S. (2009). Analysis of the
Share Price Bubbles in the Baltic Countries. Business Information Systems Workshops BIS
2009 International Workshops. Poznan, Poland, April 27—29, 2009. Lecture Notes in
Business Information Processing. Vol. 37, p. 119—129. ISBN 978-3-642-03423-7 (Print),
978-3-642-03424-4 (Online).

GIRDZIJAUSKAS S., STREIMIKIENE D., CEPINSKIS J., MOSKALIOVA V.,
JURKONYTE E., MACKEVICIUS R. (2009). Formation of Economic Bubbles: Causes and
Possible Preventions. Technological and Economic Development of Economy. Vol. 15 (2), p.
267—280. ISSN 1392-8619 (Print), ISSN 1822-3613 (Online).

GIRDZIJAUSKAS S., PIKTURNA A. IVANAUSKAS F. MERKEVICIUS E.,
MOSKALIOVA V. (2008). Investigation of the Elasticity of the Price Bubble Functions.
Continuous optimization and knowledge-based technologines: 20™ EURO Mini conference
(EurOPT—2008), May 20—23, 2008, Neringa, Lithuania. P. 131—136. ISBN 978-9955-28-
283-9.
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4,

MOSKALIOVA V., GIRDZIJAUSKAS S. (2006). The risk of investment: determinate
models. Databases and information systems: seventh international Baltic conference, Baltic
DB&IS 2006, Vilnius, July 3—6. P. 91—100. ISBN 9986-19-920-4.

GIRDZIJAUSKAS S., MOSKALIOVA V. (2005). Instability modeling of financial
pyramids. Environment. Technology. Resources: proceedings of the 5th international
scientific and practical conference, June 16—18, 2005, Rezekne. P. 26—32. ISBN 9984-779-
06-8.

Straipsniai kituose recenzuojamuose periodiniuose ar t¢stiniuose tarptautiniuose ar

uzsienio leidiniuose:

1.

2.

MOSKALIOVA V., GIRDZIJAUSKAS S. (2005). Finansiniy piramidziy stabilumo
modeliavimas. Informacijos mokslai. T. 35, p. 158—169. ISSN 1392-0561.
GIRDZIJAUSKAS S., MOSKALIOVA V. (2003). Finansiniy piramidziy modeliai.
Ekonomika: mokslo darbai. T. 64, p. 37—48. ISSN 1392-1258.

GIRDZIJAUSKAS S., MOSKALIOVA V. (2003). Virtualiy finansiniy piramidziy
nestabilumo modeliavimas. Informacijos mokslai: mokslo darbai. T. 27, p. 105—114. ISSN
1392-0561.
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