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Abstract

Theincreasing amount of available information on the activities of stock markets
and issuers, arapid expansion of stock markets (increasing market capitalization,
growing number of listed companies) and the intensive growth of globalization
processes, does hot always help investors to make effective investment decisions.
Therefore, the issue of stock markets and stock selection for the formation of in-
vestment portfolios is particularly important to investors. Although, the issuer’s
financial data and the databases of financial markets are very detailed and able to
characterise many of the features of the subject being analysed, these data are not
fully provided for the purpose of sustainable investments. This problem is being
solved in the dissertation — searching ways, how to apply and combine the most
commonly used individual methods for equity market selection, stocks selection
and investment portfolio formation, thus using statistical data, which are already
available, for assessing the markets of different development levels and for the
selection of particular stocks to achieve the investment return sustainability.

The aim of the dissertation is to develop a methodology for the implementa-
tion of intelligent investment strategy in equity markets, which provides opportu-
nities for achieving investment return sustainability in financial markets for va-
rious investors.

The dissertation consists of an introduction, three chapters, genera conclu-
sions, literature reference list (283 publications), list of scientific publications by
the author on the topic of the dissertation (23 publications), summary in Lithu-
anian and 8 annexes. The volume of the dissertation is 157 pages, excluding a
nnexes. Text contains 20 numbered formulas, 36 figures and 26 tables.

The factors of globalization, which have an influence on financial markets
behaviour, were analysed, the possibilities of classical investment methods appli-
cation for the stock markets and particular stock selection as well as the links
between various economic indicators and stock market returns were examined,
the concepts of investment return sustainability and intelligent investment strategy
were expanded in thefirst chapter. The methodology of stock markets evaluation,
stock selection and intelligent investment strategy for investor is proposed in the
second chapter. Experimental and numerical results of the intelligent investment
strategy implementation are presented in the final chapter.

23 articles on the topic of the dissertation has been published: six of themin
the journals, abstracted and indexed in scientific international databases, threein
other peer-reviewed scientific journas, eleven in conferences proceedings and
three in the conferences proceedings referred by the Clarivate Analytics Web of
Science. The results of the dissertation were presented at ten scientific confe-
rences.



Reziumeé

Dél didéjanciy prieinamos informacijos, susijusios su akcijy rinky ir emitenty
veikla, kiekiy, sparciai besiplecian¢iy akcijy rinky (didéjanti rinky kapitalizacija,
augantis listinguojamy bendroviy skaicius) ir intensyvéjanciy globalizacijos pro-
cesy, investuotojams tampa vis sunkiau priimti efektyvius investicinius sprendi-
mus. Dél Sios priezasties konkrecios akcijy rinkos ir jos akcijy parinkimo investi-
ciniam portfeliui formuoti klausimas yra ypa¢ svarbus investuotojams. Nors
emitenty finansiniy duomeny ir finansy rinky statistiniy duomeny bazés yra labai
iSsamios ir gali apibadinti daugybe nagringjamo subjekto veiklos poZymiy, Sie
duomenys yra ne iki galo panaudojami tvariy investicijy tikslui. Si problema ir
yrasprendziama disertacijoje — ieSkoma bidy, kaip tikslingai pritaikyti ir sujungti
daZniausiai pavieniui taikomus akcijy rinky atrankos, konkreciy akcijy parinkimo
ir investicinio portfelio formavimo metodus, taip panaudojant turimus statistinius
duomenis jvairaus iSsivystymo lygio rinkoms vertinti ir akcijy atrankai, siekiant
investicinés graZos tvarumo.

Disertacinio darbo tikslas — parengti jzvalgios investavimo akcijy rinkose
strategijos igyvendinimo metodika, sudarancia galimybes investuotojams siekti
investicijy graZos tvarumo.

Darbg sudaro jvadas, trys pagrindiniai skyriai, bendrosiosisvados, literataros
sgraSas (283 &dltiniai), autorés publikacijy disertacijos tema saradas (23 publika-
cijos), santrauka lietuviy kalbair 8 priedai. Disertacijos apimtis (be priedy) — 157
puslapiai, tekste panaudota 20 sunumeruoty formuliy, 36 paveiksai ir 26 lentelés.

Pirmagjame skyriuje analizuojamas globalizacijos veiksniy poveikis finansy
rinkoms, nagringjamos klasikiniy investavimo metody taikymo galimybés akcijy
rinky ir akcijy atrankai, iSpléstos investicinés grazos tvarumo bei jzvalgios in-
vestavimo strategijos koncepcijos, nagringjamos jvairiy ekonominiy rodikliy ir
akcijy rinky grazos sasajos. Antrgjame skyriuje pateikta akcijy rinky vertinimo ir
akcijy parinkimo algoritmo karimo tyrimo metodika, taip pat pasialyta jZvalgios
investavimo strategijos schema. TreCigjame skyriuje pateikti eksperimentiniai ir
skaitiniai jzvalgios investavimo strategijos jgyvendinimo ir testavimo rezultatai.

Disertacijos tema paskelbtos 23 mokslinés publikacijos, iS kuriy 6 — Zurna-
luose, referuojamuose mokslinése duomeny bazése, 3 — kituose recenzuojamuose
moksliniuose Zurnaluose, 11 — konferencijy medzZiagose, 3 — konferencijy me-
dZiagose, referuojamose Clarivate Analytics Web of Science duomeny bazéje.
Disertacijos rezultatai buvo pristatyti 10 moksliniy konferencijy
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Notations

Symbols

a —adpharatio;

B — systemic risk measure beta;

B; —the dope of characteristic line at the same time, which shows the relative volatility of
the portfolio;

Bm — betaof the market and shows the slope of the stock market;
x?% —chi criteria;

x2.i¢ —chi criteriawith degree of freedom;

b; —i-th variable displacement constant;

Cov — covariance coefficient;

C, — coefficient of variation;

E,; —the average of shares profitability;

m — number of indicators;

mjax 1;; — the largest i-th indicator’ svalue from all alternatives,

min r;; —the lowest i-th indicator’ s value from all aternatives,
]

n —number of data points;

P; — probability value corresponding to the calculated return;
R — expected average return;

r —number of exeprts;

Vi



1 —risk freerate;

R; —expected return;

r; —the average annual return of the portfolio or investment;
i _ the normalised value of i-th indicator for j-m object;
Ry, —the profitability of shares;

I'm — return of the appropriate market index;

S —sum of each indicator valuation results of deviation squares;
o — standard deviation;

o; —the average standard deviation of average annual return;
s; —the sum of all experts evaluation of i-th indicator;

S; —the sum of all weighted normalised values,

Smax — the maximum possible S value;

W — concordance coefficient;

w; —the weight of i-th indicator;

x;j — the estimate of expert x according to factor j.

Abbreviations

APT — adequate portfolio theory;

ASREA — actual to sufficient ratio (owner equity to total assets);
ASRL — Actual to sufficient ratio (liquidity);

CA —current assets,

CCMYV — cardinality constrained mean-variance;

CEIC — A Euromoney Ingtitutional Investor Company;

CL —current liabilities;

CPI — consumer price index;

EMH — Efficient market hypothesis;

ETF — exchange-traded funds;

GDP — gross; domestic product

| —inventories;

ICl —the Investment Company Institute;

1S —intelligent investment strategy;

LA —long-term assets;

LL —long-term liabilities;

LLA —low liquid assets that should be financed at the expense of owner equity;
LR —liquidity ratio;

MADM — Multiple Attribute Decision Making;

MCDM — Multiple Criterion Decision Making;

MODM — Multiple Objective Decision Making;

MPNWC — minimally permissible net working capital;

OECD - Organisation for Economic Cooperation and Development;
OE — owner equity;

OETAR — owner equity to total assetsratio;

P — provisions;

PMI — purchasing managers index;

SAW — Additive weighting method;
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S| — sustainable investing;

SLL —sufficient liquidity ratio;

SLOETAR —sufficient level of owner equity to total assetsratio;
SRI — socialy responsible investing;

SROI — sustainable return on investment;

SSTL —sufficient short-term liabilities;

SV OE - sufficient value of owner equity;

P —provisions;

PVL — permissible value of liabilities;

TA —total assets;

TAP —technical analysis based portfolio;

UK —the United Kingdom;

USA —the United States of America;

USD - the Unite States of America dollar;

WCED —World Commission on Environment and Development;
ZEW — ZEW Indicator of Economic Sentiment.

Concepts

Close to real market conditions — means that investment desicions were performed in
DNB trade demo version.

Equity market —“amarket that gives companies away to raise needed capital and gives
investors an opportunity for gain by allowing those companies’ stock sharesto be traded”
(Business dictionary, 2018). The terms equity market and stock market are synonymous.

Feasibility study — possibilities research.

Financial soundness — concept, which is used for description of company financial sta-
bility, based not only on the financial independence of the company and on the level of
liquidity, but also on the adequacy of the coefficient level to achieve the financial balance
of long-term corporate financing.The terms financial soundness and financia stability are
used as synonymous in the thesis.

Intelligent investment strategy — investment strategy that is able to adapt to different
market conditions using the complex of integrated methods for investment decision ma-
king and seeking the investment return sustainability.

Impact indicators — are the indicators that have the greatest influence on stock market
return in the long run.

Sustainability — is the ability to maintain or support an activity or process over the long
term.

Investment return sustainability — stable investment return in long period of time, taking
into account the opportunities of each market and changing environmental conditions. If
wewould liketo quantify the understanding of the sustainability of investment return, then
in this case, the susutainability of investment return would be such investment return over
achosen period that is higher than the benchmark generated return during the same period.
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Introduction

Problem Formulation

The increasing amount of available information on the activities of stock markets
and issuers, arapid expansion of stock markets (increasing market capitalization,
growing number of listed companies) and the intensive growth of globalization
processes, does not always help investors to make effective investment decisions.
Therefore, the issue of stock markets and stock selection for the formation of in-
vestment portfolios is particularly important to those investors, who unambi-
guously agree, that one of the major factors for successful investment is a proper
selection of stocks and stock markets. For this purpose, the selection criteria are
widely analysed in scientific literature, looking for the most successful factors,
having the most significant effect on stock markets return, so as to identify the
best combination of methods, helping to achieve the investment return sustaina-
bility.

The scientific problem, which is being analysed and solved in the disserta-
tion, is formulated as follows: there is no unique stock market evaluation metho-
dology, suitablefor all stock marketswith various|evels of development, enabling
to select such equity markets and stocks, in which investors would be able to
achieve the investment return sustainability in long run. Although, the issuer's
financial data and the databases of financial markets are very detailed and able to

1



2 INTRODUCTION

characterise many of the features of the subject being analysed, these data are not
fully provided for the purpose of sustainable investments. The mentioned problem
could be solved by deliberately applying and combining the most commonly used
individual methods for stock market selection, stocks selection and investment
portfolio formation, thus using statistical data, which are already available, for
ng the markets of different devel opment levels and for the selection of par-
ticular stocks to achieve the investment return sustainability.

Relevance of the Thesis

Rapidly changing economic environment also causes changes in financial market
behaviour. Data analysis and businessintelligence solutions are highly relevant to
the development of integrated management, economics and mathematical meth-
ods. Application of individua methods in economics does not ensure effective
solution of complex economic problems, however the possibility of individual
methods integration into a common system or process creates the basis for a ho-
listic research. Financial market participants must quickly adapt to rapidly chan-
ging economic conditions and be able to analyse large volumes of data and make
efficient investment decisions. Long run investment decisions must be effective,
with particular emphasis on assumptions not about short-term returns but on the
investment return sustainability.

Thisisespecialy relevant, when sales volumes are growing fast in the world
stock markets. At the end of 2017, the total world stock market capitalisation was
about 69 trillion dollars, which means that the stock market plays an important
rolein globa economic development. Naturaly, the highest sales volumes are in
the most developed equity markets, such as the United States, the United King-
dom, Germany, Switzerland, and Hong Kong, therefore, it is expected to get the
highest return on these markets, avoiding the full potential of other markets and
losing relatively higher return. In thisregard, the limitations of individual methods
are revealed taking into consideration the fact that the scientific research are car-
ried out only on individual stock markets analysis ant testing, since the depth of
the research also requires technical capacity in order to expand the field of re-
search and not to lose opportunities of higher return in other less-analysed mar-
kets, such as Austria, Bulgaria, or Estonia, where the annual investment return can
reach about 20% or more.

Created intelligent investment strategy can become a reliable tool for an in-
vestor in making effective investment decisions on any global stock market by
properly integrating the most commonly used individual stock market selection,
stock selection and investment portfolio formation techniques.
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Object of the Research

The object of the research is the investment return in equity markets.

Aim of the Thesis

The aim of the thesis is to develop a methodology for the implementation of in-
telligent investment strategy in financial markets, which provides opportunities
for investors to achieve investment return sustainability.

Tasks of the Thesis

In order to achieve the aim of the thesis, the following tasks are formul ated:

1. Toanalysethefactors of globalization, which have influence on financial
markets behaviour.

2. To carry out acritical analysis of search theories and methods for effec-
tive investment possibilities.

3. Todevelop the concepts of return sustainability and intelligent investment
strategy.

4. To provide a scheme of an intelligent investment strategy, combining
mostly individually used methods for stock market sel ection, selection of
stocks and-investment portfolio formation techniques.

5. To establish a methodology for stock markets evaluation, choosing the
impact indicators on investment return and to carry out an assessment of
selected stock markets.

6. Tomodel an algorithm for stock selection based on the assessment of the
financial soundness of companies listed in the stock markets.

7. To empirically verify the intelligent investment strategy using back-tes-
ting method and in accordance with real market conditions.

Research Methodology

In order to achieve the aim set out in the dissertation, recent scientific works on
investment topic were analysed and summarised. The methods of comparative
analysis, logical and systematic analysis were used to analyse conceptual provi-
sions related to models of investment portfolio theory and financial market valu-
ation methods. Expert evauation and multi-criteria evaluation (SAW) methods
have been used to assess stock markets as well. In addition, the methodology of
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financial soundness eval uation of a company was used to create a stock selection
algorithm. Stochastic optimization (an adequate portfolio model) and back-testing
methods were used to reveal the use of possibilities of an intelligent investment
strategy. In order to process the obtained results, methods of concretisation, ge-
neralisation and graphical analysis were used.

Scientific Novelty of the Thesis

1

The conceptions of investment return sustainability and intelligent in-
vestment strategy were developed, defining investment return sustaina-
bility as a stable investment return in the long run, taking into account
the opportunities of each market and changing environmental conditions,
and an intelligent investment strategy — as an ability to adapt to different
market conditions, applying composition of integrated investment deci-
sion-making methods for achieving investment return sustainability.
The selection of stock markets by integrating multi-criteria evaluation
method (SAW) has revealed new opportunities for ng the attrac-
tiveness of investmentsin different levels of stock markets.

On the basis of a critical research anaysis, a stock market assessment
methodology has been developed, selecting adequate impact indicators
that can be used to ensure investment return sustainability.

Proposed stock selection al gorithm, which creates opportunity to expand
investment decision making significantly and adapt to the current market
conditions, it also helpsto select stocks of companies, which are suitable
for investment portfolio formation, and enables achieving investment re-
turn sustainability in long run.

Based on the carried out scientific research, an intelligent investment
strategy has been developed, combining the methods of the most com-
monly used individual equity market selection, stock selection and in-
vestment portfolio formation methods.

Practical Value of the Research Findings

1

Developed stock market eval uation methodology, selecting adequate im-
pact indicators for stock return, and integrated stock selection algorithm
allowing to analyse large arrays of equity markets data and making im-
portant conclusions.
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2.

Intelligent investment strategy can be easily adapted to any market par-
ticipant in terms of profitability and risk that is acceptable to them, taking
into account the opportunities offered by the market.

Proposed intelligent investment strategy is sufficiently complete, there-
fore, it can be adapted for study purposes and improving existing invest-
ment strategies. It can also be used in conjunction with classical invest-
ment portfolio formation methods for making efficient investment
decisions and seeking investment return sustainability in long run.

The research results can be used for analysing and quantifying the invest-
ment opportunities and stability of stock markets.

Effectiveness of introduced intelligent investment strategy was tested un-
der close to real market conditions and it was proved that the use of this
strategy allows reaching higher investment return compared to index re-
turn during the same period of time.

Defended Statements

1

Using a set of indicators, which have the most significant impact on stock
market return, for the analysis and evaluation of global stock markets, it
is possible to determine reliability of investment return and ensure sus-
tainability in stock marketsin long run.

In order to achieve investment return sustainability, it is necessary to a
nalyse eligibility of the issuers for investment, taking into account their
indicators of financial stability including stock return and risk, thus crea-
ting a stock selection algorithm.

Theinvestment return sustainability can be achieved by using the logic of
intelligent investment strategy, which is based on the combination and
appliance of the most commonly used stock market selection, stock se-
lection and investment portfolio formation methods.

Approval of the Research Findings

23 articles on the topic of the dissertation has been published: six of them in the
journals, abstracted and indexed in scientific international databases, threein other
peer-reviewed scientific journals, eleven in conferences proceedings and three in
the conferences proceedings referred by the Clarivate Analytics Web of Science.
The results of the dissertation were published at ten scientific conferences:

2017. The 5 th International Scientific Conference Contemporary Issues
in Business, Management and Education'2017. Vilnius, Lithuania.
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— 2017. The 20th Conference for Lithuanian Junior Researchers Business
in XXI century. Vilnius, Lithuania.

— 2016. National Scientific Conference Socialine jtrauktis ir Svietimo
jstaigy veikla: sumaniosios edukacijos link (Social Inclusion and the Ac-
tivity of Educational Institutions: towards the Smart Education). Vilnius,
Lithuania.

— 2016. The 9th International Scientific Conference Business and Manage-
ment’2016. Vilnius Lithuania.

— 2016. The 19th Conference for Lithuanian Junior Researchers Business in
XXI century. Vilnius, Lithuania.
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Feasibility Study of Investment in
Global Financial Markets

Thefirst chapter reviews the role of financial markets in the context of globaliza-
tion, their mutual relations, globalization influence on financial markets and their
suggested opportunities for the investors, provides the different approaches and
methods of stock market analysis and investment portfolio formation. The re-
search has been broadened by observation of behavioura finance as well as sci-
entific theories like Markowitz and adequate portfolio. In addition, the concepts
of investment return sustainability and intelligent investment strategy have been
expanded and the impact of various macroeconomic indicators on stock markets
returns has been investigated. What is more, the set of impact criteria for stock
markets evaluation has been proposed. This chapter also formulates the main ob-
ject and tasks of the present thesis. The research results are presented in the pub-
lications by the author: Rutkauskas & Kvietkauskiené (2013a), Kvietkauskiené
(2014), Rutkauskas et al. (2014b), Rutkauskas et al. (20154), Danilevi¢iené &
Kvietkauskiené (2015), Kvietkauskiené & Plakys (2017) and conference proceed-
ings by Rutkauskas & Kvietkauskiené (2013b), Rutkauskas et al. (2014a), Rut-
kauskas & Kvietkauskiené (2014), Kvietkauskiené & Martinkuté-Kauliené
(2014b), Rutkauskas et a. (2015b), Kvietkauskiené & Danileviciené (2016),
Kvietkauskiené & Martinkuté-Kauliené (2016), Miltakyté & Kvietkauskiené
(2016) and Kvietkauskiené & Martinkute-Kauliené (2017).
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1.1. Role of Financial Markets in the Context of
Globalization

Financial system plays the key role in the economy of a country by stimulating
economic growth, influencing economic performance of the participants, affec-
ting economic welfare; financial system makes transfer of funds more efficient.
One part of transaction may possess superior information than the other part, so it
can lead to the information asymmetry problem and inefficient allocation of fi-
nancial resources. By overcoming the information asymmetry problem the finan-
cia system facilitates balance between surplus and deficit units.

Thefinancia system consists of three elements:

— financial markets;
— financial institutions;
— financial regulators.

Financial markets play the most important part in the whole financial system
and the economy. One of the most important conditions for sustainability in order
to accelerate economic growth and ensure financial stability is the existence of
financial market dynamics. The key function of financial markets is to open the
way for financially active investors to participate actively in the management of
finance while making financial decisions, however; Pujari (2015a) distinguished
four main functions of the financial markets, affecting the country’ s economy (Pu-
jari, 2015a):

1. To mobilise the savings and their allocation for more productive use.
2. Tofacilitate price setting.

3. Toescalate the financial asset liquidity.

4. Toreduce the cost of purchase and sale transactions.

Investment opportunitiesin global financial marketsisanalysed in thethesis,
so it is appropriate to distinguish the most important capital markets functions,
which may indicate the way for investors, how they should allocate their available
financial resources in order to take an advantage of the opportunities offered by
these functions (Pujari, 2015b):

the function of economic barometer;
— thefixing of securities prices;
— the security of transactions;
— theacceleration of economic growth;
— thedissemination of capital cult;
— thecreation of speculation opportunity;
— liquidity;
— improved alocation of capital;
— the promotion of savings and investment habits.
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It isfully understandable that the full-scale use of the opportunities, whichis
created by these functions, requires special efforts and specific resources. Thefact
that both of those functions are consequences of the implementation and actions
directed to increase in performance of these functions, introduces a common
measure based on traditional methods. It develops the necessity to form these
functions according to the cost effectiveness for realisation of functions possibi-
lities. Hence, one of the most important chains of the capital market devel opment
strategy is the optimal allocation between capital market functionsin order to en-
sure the efficiency of integral functional capital market that can be formed.

Functioning of other economic sectors depends on finance management suc-
cess, therefore, the high importance of financial markets is observed in every fi-
nancial system of the state. Financial markets play a special role in creating con-
ditionsfor financial resourcesto move where their efficiency utilization would be
the greatest. Economic entities acquire both material and financial resources in
the countries of market economies. Financial markets provide a very wide range
of investment opportunities: investment funds, currencies, equities, bonds and
commodities, etc. The pricing of these financial instrumentsis an important chal-
lenge for these markets. Undoubtedly, financial markets not only select the correct
cost of activities, but also provide a priority of given development opportunities.
Therefore, the financial markets help to increase the production and its efficiency.
Financial markets al so influence the welfare of consumers because it allows them
to acquire their needsin time (Rutkauskas & Kvietkauskiené, 2013).

It is very important to note the process of financial markets integration due
to the globalization influence. The main reasons of this process are production and
trade internationalisation, the cross-country financial liberalisation. Martinaityté
(2008) explains correlation between open economy and financial liberalisation,
but the influence of financial globalization is smaller, because of a number of in-
sider risks such as imbalance between savings and investment decisions, uncer-
tainty in monetary policy and short-term consolidated decisions.

It is generally understood that we live in a globalized world. The concept of
globalization was formed in the second half of XX century and was examined by
many foreign authors (Larsson, 2001; Held et a. 2002; Scholte, 2005; Al-Rodhan
& Stoudmann, 2006; Dreher et al., 2008; Marginean, 2015; Bourguignon, 2017).
Most modern theorists support the view that globalization is associated with the
fundamental space, distance, time, and the existence of socia change, which isas
large as the changes of human activities and relationships (Dreher et al., 2008;
UrbSiené, 2011; Marginean, 2015). The arguments, which can be found in many
scientific works, identify globalization as a phenomenon leading to substantial
changesin the world and creating a new business environment, where business or
economic entities re-take the leading business solutions (Dicken, 2003; Held et
al., 2002; Bhagwati, 2007).
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A big number of studies of financial globalization appeared after Fisher re-
port in the annual meeting of International Monetary Fund in 1997. Many authors
(Kearney, 2007; Lockwood & Redoano, 2005; Raab et al., 2008; Martens & Raza,
2008) used different indicators and ratios in order to measure financial globaliza-
tion.

The globalization of financial markets isthe integral part of economic dimen-
sion of globalization and can take many formsin different areas of financial system:

— the openness of market and mobility of capital growth;

— the processes of national financial systems integration into the global fi-
nancia system;

— theliberdization of internationa transactions, carried out using avariety of
financial instruments;
increasing intertwining level across countries financial markets.

The dominant view of globalization formed the impression that financial mar-
kets have provided unlimited possibilities for humanity. In order to evaluate and
compare the degree of financial markets globalization, it is very important to meas-
ure the level of globalization correctly. Whereas a globalization of financial mar-
kets is the economic globalization component, it would be right to say that the
same factors operate the processes of financial markets globalization that led to
the globalization process in general: economic, technological, social and political
forces (Amit & Zot, 2004; Stonenhouse et al., 2004; Mikdashi, 2003; Gatignon &
Kimberly, 2004; Kropas, 2007; Isard, 2005) (see Fig. 1.1).

Technological forces:
Industrialization
The progress of telecomunications
and information technologies

Economic forces:
Growth of income
The need to diversify
The global competitiveness
The openess of trade

Social forees:
Ecology
Education and skills
Consumerizm

Political forces:
Free movement of capital
Privatization
The reduction of trade barriers

Fig. 1.1. The forces of financial market globalization (created by author, using
Stonenhouse et al., 2004; Gatignon & Kimberly, 2004)
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Furthermore, Beck (2001) put forward the idea that globalization is not only
a choice of business, countries or organizations. If globalization is compatible
with al ingtitutions in each country, then its influence will be unpredictable and
unstable, so it is necessary to examine its nature, in other words, to analyse not
only economic effects of globalization but also political and cultural. Many sci-
entists (Stonenhouse et al., 2004; Dreher et al., 2008; Bourguignon, 2017) em-
phasize that globalization is an irreversible process, which is often presented as a
huge international market, the information revolution, universal promotion of hu-
man rights, the global industrial culture, polycentric international policy influen-
cing individual’s daily lives. This is the key moments of the positive effects of
globalization.

However, on the other side are visible and negative effects of globalization
on the lives of people al over the world such as global pollution, international
cultural conflicts and natural disasters.

Although the proponents of globalization argue that positive aspects counter-
bal ance the negative, the criticism of globalization impact on financial market is
stronger. The representative of mainstream current Bhagwati (1998) argues that
the risk of financial market globalization is greater than its benefits. According to
scientists, growing level of globalization increases its negative impact and global
nature threats. Separate countries have not been able to solve global problems or
formulate global decisions. For this purpose, a series of international institution
(such as International Monetary Fund, World Bank, the Bassel Committee, etc.)
has been established in the financial sector. However, globalization processes de-
velop faster and the non-compliance is increasingly deepening of globalizing fi-
nancial markets and international institutions development level (Gatignon &
Kimberly, 2004; Soros, 2002). Therefore, the authorities of these institutions have
to reduce the threats of globalization. These “supranationa” institutions (World
Bank, International Monetary Fund and others) are also criticized for partiality,
by claiming that they represent the rich countries and major international compa-
nies rather than for local companies or the developing countries, which are the
most vulnerable ones (Stiglitz & Charlton, 2006; Elliott et al., 2002).

The negative impact of globalization consists of fact that countries arelosing
political independence, they become more vulnerable, instability and other threats
areincreasing. Globalization does not reduce, but increasesincomeinequality be-
tween countries and inside the countries. Mundell (1997) distinguishes one nega-
tive influence of globalization — the loss of monetary policy autonomy. From the
three monetary policy objectives (capital mobility, independent monetary policy
and exchange rate stability) at the same time can be achieved only two, sacrificing
thethird objective. However, Brakman et al. (2010) therefusal of monetary policy
autonomy consider as not disadvantage, but advantage, because the opportunity
to use monetary policy for short-term goals is eliminated, which leads to higher
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inflation in the long run, the GDP growth slows down and social welfare becomes
worse. However, the consequences of crisis become more severe (higher GDP
decline, alonger recovery period, higher number of banks bankruptcies), if mo-
netary policy instruments cannot be applied during the crisis (Bordo et al., 2001).

According to Held et a. (2002), the chunky capital of financial markets is
dominant in the interests of all over the world. Whereas the passing force of glo-
balization is globalization of financial markets, it is important to know the ade-
guate form of capital movement in the financial markets. Capital movements
acccompanied by innovative capital solutions and emerging individual interests.
Therefore, it is particularly important to understand the anatomy of the decision-
making in global capital market.

World economies are increasingly integrated into the global economy. Such
process is conditioned by the stimulus strength of globalization. It is possible to
distinguish the following reasons and assumptions of globalization: the global use
of Earth resources, the economic efficiency of development, cross-cultural inte-
gration, communication improvement, fundamental scientific discoveries and
technological opportunities, adequate opportunities of education and qualifica-
tion, the convergence of existence quality, globalization challenges for the sus-
tainability of the Earth (Fig. 1.2). These are the main factorsthat create a potential
for economic activity and its population for allocation of resources in a global
scale (Rukauskas et al., 2014). It should be pointed out that only a combination of
global forces leads global economic factors to join international (intellectual) en-
trepreneurship and globalization.

It isvery important to overview the key question: how the process of global-
ization and its structure are determined by the physical changes, faced by Earth
and its environment as well as opportunities of fundamental science and technol-
ogy discoveries and how thisleads subjectively emergent interests. Asregardsthe
problem of globalization of financial markets, the process of globalization takes
place prominently and comprehensively, and one can talk about interoperability
of development opportunities here. However, this situation creates an opportunity
to examine financial markets under the globalization conditions and new findings
might be revealed.

Globalization is an exclusive feature of modern financial markets because
around the world the trends of general investment environment and arapid deve-
lopment of integration between national markets is created. Currently, investors
are not confined to opportunities of their own country markets, using the extensive
opportunities of information technologies and the development of financial insti-
tutions; investors al so effectively operate with the resources in international mar-
kets.



1. FEASIBILITY STUDY OF INVESTMENT IN GLOBAL FINANCIAL MARKETS 15

=" The process of time and space contraction process

Fig. 1.2. The reasons and assumptions of globalization
(Rutkauskas & Kvietkauskien¢, 2013a)

Based on Rutkauskas and Kvietkauskiené (2013a), several reasons and as-
sumptions of financial markets globalization can be excluded: communicationim-
provement, cross-cultural integration, fundamental scientific discoveries and

technological opportunities and the economic efficiency of development
(Fig. 1.3).

Cross-cultural
integration

I

Fundamental

Communication Financial markets _ Sdentific
improvement | {obdization discoveries and
P 2 et technological
opportunities

The economic
efficiency of
development

Fig. 1.3. The reasons and assumptions of financial markets globalization
(created by author based on Rutkauskas & Kvietkauskieng, 2013a)
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Searching for interactions of globalization with the devel opment peculiarities
of global regional and national financial systems, the process of globalization can
be structured on the basis of Held et al. (2002), submitted thoughts about three
main schools of hyperglobalists, sceptics and transformationalists. These schools
cannot be equated with traditiona affinities but the definition of globalization in
their work is defined on the basis of each school approach to:

—  concept;
driving forces;
socio-economic implications;
influence for state power and governance;
historical perspectives.

Of course, the influence of globalization is more important to the financial
markets of developed countries. Increasing impact of financial globalization can
promote imbalance of the financial markets and lead to financial crises. Different
interest groups dominate in the world, which influence financial markets beha-
viour, regulate the ongoing globalization process, whereas the disagreements
between different interest groups have negative consequences for the global eco-
nomy, leadsto the global conflicts, the financial markets crisis. Since the prevai-
ling interest groups in the world touch one of the main highways — the global
financial market, it isimportant to correctly identify their arguments. It isidenti-
fied that there are prevailed interest forms in the world: hyperglobalists, sceptics
and transformationalists.

Hyperglobalists and sceptics submit their arguments that existence of func-
tioning global capital markets has leaded the equalization of return on financia
assets around the world. Various empirical studies allow setting that in the group
of the largest national economies exist global (real) interest rate with a small and
static risk premia for different countries (Held et al., 2002). As aresult, it can be
concluded that long-term interest rates emerge in the developing global capital
market, despite the fact that interest rates do not level out. The formation of real
global interest rates indicates the global credit demand and supply. This means a
relatively high level of world financial centers interfaces and growing financial
integration (Walter, 1993).

According to Rutkauskas et al. (2009), it is possible to better understand the
impact of the globalization process on the circumstances behind the profit margin
generated by each financial activity, similar to the level of profitability in the cu-
rrency exchange and capital markets where the interplay between supply and de-
mand and profitability is dominant, in the case of supply-demand balance. The
emergence of profitability values can be observed in the context of volatility, i.e.
creating an indicator of the probability distribution indicator. It is thus possible to
monitor how objectively the assumption of financial assetsrate of returnisformed
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the possihilities probability distribution for the specific market. These opportuni-
ties in every market and every moment are different, but they obey given stan-
dard, i. e. enough to accurately and reliably approximate by one of the probability
distributions (Rutkauskas et al., 2009).

Consequently, investment decisions have to be formed according to the extent
of globalization, its opportunities and threats under these economic conditions.
More investors can get more investment opportunities and study new markets at a
greater distance than before. Due to the reasons and assumptions of financial mar-
kets globalization, which is being analysed in this chapter, these opportunities pre-
sent a wider range of investment options and new ways to get higher investment
return for investors. There is a need to expand the horizons, to study investment
opportunities in global financial markets (in this case analysis of global stock mar-
kets analysisis selected) more thoroughly.

1.2. Development of the Concept of Intelligent
Investment Strategy

Asit was mentioned previously, stock market is very complex and changing sys-
tem, and its behaviour is influenced by many factors such as economic environ-
ment, industrial development, political situation and market news. In order to en-
sure investment return in stock market, every investor has been looking for
suitable tools and methods to analyse stock market (Chen & Chen, 2016). Theaim
of thethesisisto propose an investment strategy, which will consists of integrated
methods that will help investors make effective investment decisions. Investment
strategy is introduced with a term of intelligent, so it is important to define the
concept of intelligence in the current dissertation.

A concept of “intelligence” hasdifferent meaningsin scientific literature and
various encyclopedias, but thereis still no standard definition of it. Usually it can
be defined in different ways including capacity for logic, understanding, abstract
thought, self-awareness, communication, learning, emotional knowledge,
memory, planning, creativity and problem solving. The main understandings of a
concept “intelligence” will be analysed in detail: psychologists interpretations,
collective interpretations from encyclopedia and different dictionaries, the use of
the concept by researchers. The main definitions of intelligence concept are pre-
sented in Table 1.1.

Poh (2000) in his paper presents intelligent decision support system for in-
vestment decision making combining normative decision theory and decision
analysis with traditional investment analysis and evaluation methods. Chen &
Chen (2016) have used the similar understanding of intelligence concept in their
research paper. The concept of intelligence has been used for model description,
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which integrated different methods in investment process. According to their us-
age of intelligence concept, it can be understood that intelligence isthe integration
of several methodsto the whole that can offer an intelligent approach, which could
evaluate or recognise certain tendencies or signals in stock markets.

Table 1.1. The definitions of “intelligence” concept (created by author)

The source of concept The understanding

Sternberg, 2000 “A biological mechanism by which the effects of a
complexity of stimulus are brought together and
given asomewhat unified effect in behaviour”
Szirko, 2004 “Intelligence is the ability to learn, exercise judg-
ment, and be imaginative’

Oxford English Dictionary, 2006 | “The ability to use memory, knowledge, experi-
ence, understanding, reasoning, imagination and
judgement in order to solve problems and adapt to
new situations’

World Book Encyclopedia, 2006 | “...the ability to adapt to the environment”

Goertzel, 2006 “Achieving complex goals in complex environ-
ments’

Cambridge Advanced Learner's | “The ability to learn, understand and make judg-

Dictionary, 2006 ments or have opinions that are based on reason”

The American Heritage Diction- | “The capacity to acquire and apply knowledge”
ary, 5 edition, 2011

Encyclopedia Britannica, 2017 “...ability to adapt effectively to the environment,
either by making a change in oneself or by chang-
ing the environment or finding anew one. . . intel-
ligence is not a single mental process, but rather a
combination of many mental processes directed to-
ward effective adaptation to the environment”

Summarising different interpretations of intelligence concept, the intelli-
gence is attributed as the possibility to integrate different methods to the whole
system for effective investment decisions making. Thelogic of intelligent invest-
ment strategy interpretation by the author is presented in Figure 1.4. In addition,
several synonyms have been proposed as far-sighted or visionary, which can aso
be used for intelligence description.
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Fig. 1.4. The definition of intelligent investment strategy in the dissertation
(created by author)

Intelligent investment strategy developed in the dissertation could be defined
as the ability to adapt to different market conditions using the complex of inte-
grated methods for investment decision making and seeking the investment return
sustainability. Regarding the previously mentioned aspects, the problems to as-
sure investment return sustainability in global equity marketsis analysed.

1.3. Insights of Investment Return Sustainability

Currently, sustainability is one of the most popular academic fields of research.
The genera definition of “sustainability”, described in Business dictionary
(2018), could be defined as “ability to maintain or support an activity or process
over the long term”. The grounds of thisrelatively new sustainability science can
be found in the concept of sustainable development, proposed by the World Com-
mission on Environment and Development (1987) (hereinafter — WCED, also
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known as the Brundtland Commission). Sustainable development is defined as
“development that meets the present needs without compromising the ability of
future generations to meet their own needs’ (World Comission on Environment
and Development, 1987). WCED for this argument has gained global support,
arguing that the development should ensure the economic and environmental co-
existence.

Today, ““sustainability” is recognised worldwide as a major problem faced
by the twenty-first century’s society. According to Clark and Dickson (2003), the
challenge of sustainable development isthe reconciliation of society development
goals with the Earth’ s environmental limits over the long term. It is very difficult
to define sustainability and measure it quantitively, because there are many con-
frontations with an immediate problem, in that sustainability has become used in
very different contexts that have almost become meaningless. For example, Rut-
kauskas and Stasytyté (2012), Clarck and Dickson (2003), Blackburn (2007) and
Sinclair (2011) define sustainability as orientation of activity towards today’s
needs satisfaction, leaving the possibility for future generations to satisfy their
needs as well, and it summarises the main concept of science capable of finding
the solution for the mentioned problem. Whereas, Campbell (2009) describes sus-
tainability as concept, which is about the same things that engineering is about -
achieving outcomes in responsible ways. It is about achieving a specified objec-
tive in away that can produce investment return. Rutkauskas (2015) developed
similar approach to sustainability, where sustainability is defined as the state of
systems and processes that can help them become safe and efficient and which
could be achieved through engineering. It is very important to analyse whether
current capital investmentswill give the required return in the future (Rutkauskas,
2012).

Nowadays, sustainable investing can be a great win for investors and com-
panies. The majority of market participants know about sustainable devel opment
in financial markets. Many of investment banks propose to manage fundsin line
with financial sustainability; al big companies publish environmental, social and
community indicators. Therefore, it seems that sustainable investing plays an im-
portant role.

The understanding of sustainable investing (hereinafter — SI) was devel-
oped during the last several decades. Consequently, it is a field with essential
number of terms and concepts that are used differently in many markets (Sustain-
able Investing... 2012). The majority of empirical research shows that sustainable
investing approach can lead to a better financia return balanced with the risk
(Colin, 2008; Kiss et al., 2012). However, only a small percentage of investors
incorporate environmental and social factors into their investment and decision-
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making process. Therefore, it can be said that sustainable investing has the poten-
tial to become amajor approach among investors, especialy those who arewilling
to take along-term perspective (Renne-Malone, 2010).

Talking about sustainable business, sustainability must be defined as acting
with long term goals and consequences, so sustai nable business must be managed
in away that its processes or overal state can be maintained indefinitely (Taylor
& Donald, 2007).

Big companies are making their decisions based on their environmental,
socia and economic impacts, because they recognize that every act that is detri-
mental to society in some way may come back as a negative repercussion on the
businessitself. Thiskind of forward thinking might not have worked in the earlier
days of free enterprise but it is becoming more common today among even large
corporations, as managers and investors realise that environmental and social im-
pacts are of great importance to the buying public and purchasing habits are being
driven accordingly. A company that aimsfor corporate sustainability is also prob-
ably competitive, has good management, and long term potential for value, three
criterialooked for by biotech investors. On the other hand, a company with atrack
record for making decisions based on local and global sustainability might appear
to take losses in the short term for higher costs or smaller profit margins, but can
profit overall from higher employee satisfaction and productivity, and a better
reputation as well as long term following due to public perceptions of the com-
pany. Over the decades, the mgjor goal of any business was financial profit, but
in aview of the ongoing process of globa sustainability, the goal of financial
profit must be balanced with social and environmental goals. In this way, social
and environmental systems can lead to solutions that have long-term financial
viability and generate not only financial profit but already wealth. So, according
to this view, financial profit can be achieved without damage to society or the
environment (Taylor & Donald, 2007).

Investors behaviour has fundamentally changed in recent years. Despite
this, the financial return is still the main goal for investors, countries and compa-
nies. The amount of invested capital in sustainable funds has been rapidly in-
creasing over the last few years. The market for socially responsible investments
(hereinafter — SRI) has amounted in recent years. Renneboog et al. (2008) may
serve a comprehensive review of the developments and methods in SRI. While
Guerard (1997) examines the performance differences of portfolios with various
screaning criteria, Bello (2005) compares the performance of sustainable and
common funds. Galema et al. (2008) considers the impact on SRI on stock return
and concludes that SRI has a significant impact on the stock returns.

A number of studies (Cooley et al., 2001, 2003; Jarrett & Stringfellow, 2000;
Bengen, 2001; Amerikset al., 2001; Miglietti, 2007; Weiss, 2001, Evensky, 2000;
Vora & McGinnis, 2000; Terry, 2003; Tezel, 2004; Spitzer & Singh, 2006;
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Milevsky, 2007; Trainor, 2005) are addressed for examination of sustainability in
investment portfolio, yet most of them are seeking not to determine the optimal
composition of the portfolio, but the most possible amount that can be removed
from portfolio over agiven period of time. Examination of portfolio requiresusing
the methods of simulation modelling and verification of historical market data.

There are not many definitions of sustainable investment return on invest-
ment in scientific literature. In addition, there is a distinguished a concept of sus-
tainable return on investment, according to which, sustainable return on invest-
ment (hereinafter — SROI) is described as a methodology that identifies the
initiatives, which will best accomplish goals of investor. SROI determinesthe full
value of investment by assigning monetary valuesto all of the costs and benefits —
economic, social and environmental (Sustainable return..., 2012). The process
provides decision support in contemplation of help to communicate the full value
of the project, by placing amonetary value on the sustainable initiativesincluding
the direct, indirect/non-cash costs and benefits and the externalities, like green-
house gas emissions and public health and safety. These benefits are generally
overlooked in a traditional economic assessment and therefore not revealed to
stakeholders (Sustainable return..., 2012). Ability to understand and demonstrate
the links between the greater care for human and social capital and environmental
responsibility is recognised as a challenge while assessing sustainable return on
investment (The business..., 2012).

However, there is an obstacle that in many scientific articles (Williams &
Parker, 2010; Maughan, 2012; Nichollset al. 2012; Eisenhower, 2011) SROI con-
cept was used for the determining the value of outcomes from charitable dona-
tions, for solving the waste of energy problems, built environment, migration and
etc. Therefore, different formation of sustainability concept appears when invest-
ment decisions in financial markets were examined and in search of sustainable
investment return in long-term. Investors generally seek to maximise their profits,
but nowadays the reliability of investment is very important for every investor as
a component of overall investment process According to Rutkauskas (2015), the
sustainable investment return could be defined as satisfaction of certain investor’s
needs with the necessary level of guarantee. An approach that any subject of fi-
nancial market cannot achieve more than possibilities offered by the market is
used in the thesis.

The concept of investment return sustainability has been proposed, when
the investment process is evaluated, taking into account that sustainability is the
ability to maintain or support an activity or process over the long term. Defining
investment return sustainability as a stable investment return in long period of
time, itiscrucial to consider all market opportunities and changing environmental
conditions. If wewould like to quantify the understanding of the investment return
sustainability, then in this case, the sustainability of investment return would be
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such investment return over a chosen period that is higher than the benchmark
generated return during the same period.

1.4. Breakdown of Methods for Financial Market
Evaluation and Investment Strategies

As it was discussed in the Subchapter 1.1, the main purpose of each financial
market isto focus on economic and social progress oriented activities. Inthisway,
the main goal for investorsisto get higher profit with lower risk. There are main
economic theories that analyse market behaviour and help to choose the best fi-
nancial market for further investments. Nevertheless, the possibility of predicting
thefuture price of financial assetsfrom historical dataisone of the most important
challenges both for individual investors and for companies linked to the financial
environment (Cervello-Royo et al., 2015). Thereisavariety of methods and strat-
egies used for making investment decisionsin financial markets. Hence, the main
problem for investors is to choose the right method that can be easily adapted to
different financial markets.

1.4.1. Comparison of Methods for Financial Market Evaluation

The Efficient market hypothesis (hereinafter — EMH), proposed by Fama (1965),
is one of the methods used for market evaluation. The main idea of thismethod is
that a stock market is active, which means, there are well informed and prepared
investors, who evaluate stocks based on all available information. According to
this hypothesis, the pricesin efficient market reflect the impact of the information
relating to events that occurred in the past, and information related to the events
that may happen in the near future. Thus, the pricesin effective market reflect the
impact of the information relating to events that occurred in the past, and infor-
mation related to the events that may happen in the near future. Due to the com-
petition between the advanced players of efficient market, it is assumed that the
actual price of the security isabit consistent with the fair value at any time. If the
market is efficient, any available information or analysis does not earn more than
any selected index earns. However, there is a variety of evidence to find more
“anomalies’ in the international stock markets, which are usually caused by
doubts about the efficient market hypothesis (Mittal & Jain, 2009). Over theyears,
many scientists and academicians studied the stock market behaviour, involving
developed and emerging economy in order to have a clear understanding of the
market efficiency and thus raised anumber of interesting questions, which are still
being solved in considerabl e debates. The performance of various studies through-
out the world (Milian, 2015; Akbaset al., 2016; Brown & Y ang, 2017) found that



24 1. FEASIBILITY STUDY OF INVESTMENT IN GLOBAL FINANCIAL MARKETS

stock returns were not completely random, and various anomalies, such as awee-
kend effect, a day-of-the-week effect and others exist in the markets. On the other
hand, some studies (Steeley, 2001) show that these “anomalies’ tend to disappear
over time, and therefore it can be concluded that the market is efficient (Mittal &
Jain, 2009).

Generalising the empirical research and theoretical fundamentals, Eugene F.
Fama (1970) identified three forms of market efficiency: weak, semi-strong and
strong forms. Others scientists (Kim & Singal, 2002; Ataullah et al., 2004;
Cqjueiro et al., 2009; Bae et al., 2012; Hooy & Lim, 2013) analysed the impact
of deregulations on financial market efficiency. The majority of financial analysts
and researchers adopt a weak form, reject a strong form and believe that in most
cases the market has semi-strong form. Of course, there are exceptional cases
when the market is inefficient. Entry into the financial market isimmediately ex-
posed to uncertaintiesto be taken into account when making investment decisions,
but the EMH concept does not cover the uncertainty of this core value decision
and does not reflect the market value. Against this background, the following con-
clusion that complete or perfect information for all market participantsis unavail-
able, hence the absolutely efficient market cannot exist, has been made.

According to EMH, the efficient nature of the market makesit impossible to
predict prices by means of historical series, whichimpliesthat it is not possible to
develop an investment strategy that can beat the market under the classical criteria
of risk and return (Cervello-Royo et al., 2015). However, there is abundant evi-
dencein the scientific literature against this hypothesis, asit is going to be demon-
strated subsequently in the thesis; most of methods are based on the usage of tech-
nical analysis.

Shiller (1989) argued that in a rational stock market, investors would base
stock prices on the expected receipt of future dividends, discounted to a present
value. He examined the performance of the USA stock market since 1920s, and
considered afew kinds of expectations of future dividends and discount rates that
could justify the wide range of variation experienced in the stock market. Shiller
concluded that the volatility of the stock market was greater than could plausibly
be explained by any rational view of the future. He has written many works about
irrational market behaviour and was honored with the Nobel Prizefor contribution
to the financial market volatility and asset price dynamicsin 2013.

Other method, which is one of the most widely used methods for financial
analysisthat is based on the hypothesis that past price tends to repeat itself in the
future is technical analysis (Gorgulho et al., 2011). Bagheri et al. (2014) noted
that technical and fundamental analyses are used more often to analyse financial
market in order to make investment decisions. Technical analysis is a wide term
that includes the usage of arange of trading strategiesin global financial markets
(Masry, 2017). This method was firstly used by the Japanese rice deders, who
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were selling futures contracts (called future), 300 years ago. Afterwards, the Jap-
anese used price prediction method was called "Japanese candles’ (IlleBuenko,
2001). Kirkpatrick and Dahlquist (2013) define technical analysis as the analysis
of historical market data, principally volume data and price changes. All this col-
lected information is used to make investment decisions or trading. For technical
analysis, short-term and psychological factors are the most important. This anal-
ysis can be applied for the financia instruments that are traded in the market and
which have the changing market price, but in most casesit is applicablefor stocks,
currencies, commodities, futures and options markets.

There is excluded group of technical factors (Zbikowski, 2015; Hu et al.,
2015; Patel et al., 2015) that determine the price of stocks. These factors are re-
lated to market conditions, taking into account changes in prices, demand and
supply factors and trade turnover. The obtained datais presented in graphs. Stud-
ying charts, the technical analysis seeks to measure the time of securities buying
and selling in order to anticipate market volatility: the need to buy before the mar-
ket take-off (called upswing) and sell — before the market drops (called the down-
swing). These graphs are widely used in the compilation of the stock market ave-
rages and indexes, as well as identifying individual stock and commaodity prices
(Cibulskieng, Grigaliinien¢, 2006; Zapranis & Tsinaslanidis, 2012; Bagheri et al.,
2014).

Technical analysis can be represented and interpreted by the following
scheme (Fig. 1.5), where the most important and best-known technical analysis
theories are demonstrated.

The theories of technical analysis
Dow Jonestheory

Elliot Wave theory

Stock quotes falls-rise theory
Volume of trading theory

The theory of incomplete lots
"Bulls” and ” bears”

Graphical analysis Technical indicators
e Linegraphs e Simplemoving average
e Japanese candlesticks e Weighted moving average
e Barcodes graphs e Exponential moving average

Fig. 1.5. The methods of technical analysis (created by author, using Cibulskiené &
Grigaliuniené, 2006; Zapranis & Tsinaslanidis, 2012; Bagheri et al., 2014)
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The positive aspect of this analysisisthe fact that it allows predicting short-
term stock market price fluctuations. The description of stock prices change
graphically gives valuable information on market prices and future trends.
Whereas the technical analysisis performed in accordance with statistical analy-
sis, assuming that the stock pricesin past determine the future prices, and only the
internal market information. Many other factors that influence market behaviour
may be taken into account in order to achieve the highest accuracy. According to
Narayan et al. (2013) technical analysis lacks atheoretical motivation, it provides
information about the evolution of market prices and the possible dynamics, but,
in authors opinion, it is not enough to devel op an effective investment strategy.

Fundamental analysisis another type of analysis, also used by investors, that
pays attention to macro indicators or the balance sheet of the listed companies
(Dani€l et al., 2017). Fundamental analysisinvolves audit reports, financial state-
ments, management capabilities and stock’s rate of return, beta coefficient and
other return and risk parameters (Bayramoglu & Hamzacebi, 2016; Albadvi et al.,
2007).

Fundamental analysisisthe basis of the general economic situation and eval-
uation of the country’s development factors. The results provide the opportunity
to evaluate the companies or investment attractiveness. Fundamental analysisis
used to determine the course of variable stocks prices. This analysis covers three
stages:

1. Analysisof national economy.
2. Industry analysis.
3. Company anaysis.

Analysing the economic situation, it is possible to determine whether the sit-
uation in the market is appropriate for investment. Negative macroeconomic e-
ffects influence expected profits and the assumed degree of risk regardless of a
diversified portfolio. The industry analysis takes into account the relative weight
of the single branch of the economy, the life-cycle stage. The third stage of fun-
damental analysis evaluates separate companies and their securities. Thisanalysis
includes calculation of liquidity, solvency, efficiency, profitability, and other in-
dicators of the company. The annual and quarterly companies' reports, other pu-
blications, contained in print and on websites, the information collected by share-
holders and public reports of companies executives and the information of special
studies conducted by market participants are used for this analysis.

Therefore, it can be observed one weakness of analysis. the accuracy of ana-
lysis depends on the transparency of used information. Furthermore, using this
method, it can only be assessed attractiveness of investments. It is not clear under
what criteria the most suitable investment market had to be chosen. This analysis
allows determining whether situation in the market is suitable for the investment,
but does not allow recognising which markets will be the most attractivein terms
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of investment. According to Silva et a. (2015), some investors believe that they
can overcome the market using fundamental or technical analysis.

For each market participant it isimportant to understand the significance of
EMH in two cases - when the market is efficient and inefficient. Before described
technical analysis is completely opposite to EMH. Technical analysis suggests
that the prices of financial instruments vary according to trends that persist over
time. Meanwhile, the efficient market hypothesis suggests that the price and vol-
ume of data are already reflected in prices. Investors who accept EMH try to form
portfolios that could diversify the risk or assimilate the market. However, inves-
tors who use technical analysis try to bet the market regularly via revealing in-
efficienciesin market structure (Masry, 2017).

A fundamental analysis shows that investors who receive the same data may
have different conclusions, and if one of the findings is better than another one,
then they can get higher profits. It would appear that both of these theories have
nothing common but the fact that some investors do not believe in EMH, help the
market to be efficient. After all, fundamental analysisisperformed on adaily basis
and isreflected in prices.

The variety of investment models could be used for different investment
strategies formation, but al these methods had their own limitations and in most
casesare not universal and applicablefor every financial market evaluation. Many
scientists (Liao & Chou, 2013, Booth et al., 2014, Gottschlich & Hinz, 2014, Hu
et al., 2015 and etc.) propose different combinations of investment models and
strategies in order to introduce trading rules that should help to select stocks or
other assets by different indicators, however, the size of the sample used in these
worksislimited, it isdifficult to build adatabase wide enough to rule out possible
random results. In order to overcome this limitation, the large volume of data will
be tested in this thesis, which widens the size of the sample in avery significant

way.

1.4.2. Analysis of Investment Strategies

Investment strategies could be divided into two main categories; passive and ac-
tive investment strategies. The summarised graphical representation of the variety
of investment strategies has been proposed (Fig. 1.6) and the major support and
criticisms of passive and active investment strategies has been shortly described
in this section.
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Investment strategies
|
v +
Based on Efficient Market Hypothesis Based on Behavioural Finance
(Fama, 1970) (Shiller, 1981)
Passve } Alternative
o Buy and Hold Active o Private equity
e Index investment * Market-timing e Hedge funds
 Exchange-traded fund * Valueinvestment | o Managed future
(ETH o Growthinvesment| | Red egtate
e Commodities
o Derivatives contracts

Fig. 1.6. Classification of investment strategies (created by author according to Reilly &

Brown, 2006; McAllen, 2010; Mauricas, 2017)

The main goal of passive investment strategies is to maximise investment
return over along period of time. These strategies are long lasting; therefore in-
vestors do not expect to get quick financial gain or wealth. Passive investment
strategies support EMH. Reilly and Brown (2006) highlights these key investment
prospects based on apassive strategy: stock markets are generally fairly effective;
for many active investors it is difficult to overcome portfolio fees and make any
profit. Two types of passive management strategies are distinguished in the sci-
entific literature:

Buy & Hold strategy is an investment strategy which main principleisthe
maintenance of purchased investments during the entire investment pe-
riod. Investors usually appreciate this strategy negatively, because it does
not provide an opportunity to earn more than the market. McAllen (2010)
argues that this strategy never worked and will not work well.

Index investment strategy is an investment strategy which purpose is to
reproduce as accurately as possible a special market index (for example,
S& P500, EURO STOXX index or others). However, this strategy hasits
own limitations, due to money movements, companies bankruptcies and
mergers, stocks should be bought and sold and, as a result, index move-
ment cannot be fully replicated and the difference between portfolio and
index result revealed over the time.

The purpose of active investment strategies usage is to get better portfolio
results than passive portfolio results, including transaction costs (Kancerevyg¢ius,
2009). Activeinvestment is characterised by higher risk and higher taxes, but also
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with the opportunity to get higher profit. Reilly & Brown (2006) highlighted ac-
tive strategies that are based on fundamental and technical analyses. In addition,
it should be noted, that active investment strategies find support in behavioural
finance theories and could be divided into two types: security selection and market
timing (Mauricas, 2017).

Vaue investment is one of the most popular active investment strategies.
Graham (1934) was the first who described this strategy. The principle of value
investing is very simple — to buy stocks that cost less than their fair value on a
stock exchange. The success story of Warren Buffett only once again demon-
strates the effectiveness of avalue-investment strategy. However, academic world
largely dismissed the success of Warren Buffet as pure luck with Nobel prize win-
ner W. Sharpe caling it a“three sgmaevent” (Mauricas, 2017).

Contrary to value investing, growth investing strategy does not attempt to
estimate an intrinsic value of the company. Investors choose growth stocks and
are looking for companies that are characterised by rapid expansion, with prices
rising and it is expected that thistrend will continue due to reinvestment of profits.
More attention is paid to the future perspectives assessment. Thomas Rowe Price
was acknowledged the first growth investor by establishing Rowe Price Associ-
ates Investment Company, specialising in growth investing (Mauricas, 2017).
Fisher (1960) also was growth investor, who argued that qualitative factors, such
as good company management and industry developments are the ones investors
should be looking at in determining prospective investments. Selection of growth
companiesis not so easy. The most sophisticated part of application of this strat-
egy isthe selection of growth stocks.

Comparing these two investment strategies, it could be noted that value strat-
egy is more risky in the long run, than growth strategy. Furthermore, the value
investment strategy does not appreciate human resources, because human re-
sources support growth strategy (Cronqvist et al., 2015).

According to market timing strategy, theinvestorsbuy or sell securities based
on the state of the financial markets (market phases); buy stocks when market
rises, sell stocks when market declines (Wiedemer et al., 2012). In order to use
this strategy, sufficient precise prediction is required, which is why this strategy
isattributed to technical analysis, and the application of this strategy requires con-
stant market tracking and monitoring, which in turn requires a lot more time re-
Sources.

The analysis of investment strategies use revealed that each strategy has cer-
tain limitations, which complicates the adoption of investment decisions. Thereis
no universal strategy for investing in stocksthat would be appropriatein all cases.
When applying one or another investment strategy, it is often necessary to use a
more detailed analysis of companies or stocks based on fundamental or technical
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indicators, investors have to find ways and methods, which help to select appro-
priate indicators for evaluation of stock markets or stocks. And this is an inex-
haustible problem of how to select the most suitable stocks for investment portfo-
lio formation, which stocks or companies will guarantee higher return with lower
risk, how to select right market, which investment strategy the best fits investor
needs, how to integrate different methods in order to take effective investment
decisions and many other answers are still to be looked for.

Hence, the intelligent investment strategy, which should be the set of differ-
ent methods and used for financial markets evaluation and the selection of finan-
cia instruments, will be proposed. For that reason, the tools for risk evaluation
and indicators for stock markets selection will be selected in the next sections.

1.5. Risk Evaluation Techniques

In highly volatile financial markets risk and uncertainty are universal features of
economic activity. In capitalist economies, uncertainty is paramount. Sometimes
it arises from competition because the profitability of investment depends on the
unknown activities of other market subjects (Beckert & Berghoff, 2013).

Taking into account the abundance of risk concept use, it is necessary to
strive for the constructiveness of this concept. Therefore, it isimportant to exam-
ine the risk definition used in various scientific work. Stasytyté (2011) has exten-
sively analysed the risk content based on carried out researches in social sciences,
with a strong emphasis on risk perceptionsin investment science and has stopped
at the definition: “Risk is the uncertainty associated with the loss-making event”.

Hopkin (2010) defined risk as effect of uncertainty on objectives. Asit is
known, uncertainty isthe most commonly encountered in financial markets. How-
ever, Knight (1921) argues that there is a difference between the concept of risk
and uncertainty, where risk is described by randomness that can be measured
faithfully. It is very important to note that this dilCJerence is important in markets
(especially in financial markets). Ellsberg (1961) suggests a more precise defini-
tion of uncertainty, in which an event is uncertain or ambiguousif it has unknown
probability. For example, the probability of profitability in financial markets is
unknown, so we encounter with uncertainty in financial markets. As well as, un-
certainty and risk are distinct characteristics of random environments, and they
can aso allect theindividua behaviour of subjects’ very dilerently. Such behav-
iour is inconsistent with the expected utility model, and this observation has in-
spired a significant amount of recent research in economics. The main factors of
market volatility are unknown factors and these factors shall be referred as market
uncertainty.
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However, the author is trying to deny the idea that risk is just a bearer of
disasters and risk management is a desire to avoid this. It isimportant to activate
the idea that risk taking means searching for success. In any case, it is needed to
understand that risk is a substance of existence and the real phenomenaillustrates
its genetic power.

The evaluation of investment risk is a very complicated task. It is hard to
choose a quantitative risk assessment measure. Markowitz (1952) was the first,
who suggested calculation of investment risk; his proposed variation of the ave-
rage of probability distribution (dispersion) took over many scientists.

The standard deviation is calculated by the following formula (Markowitz,
1952):

o =X (R —R)ZXP, 1.1

where n —number of data points, R; —expected return, R —expected average return,
Pi— probability value corresponding to the calculated return.

However, the standard deviation as a risk measure is criticised by many
Lithuanian and foreign scientists (Rutkauskas, 2015; Brown et al., 1987). They
noted that the standard deviation is an absolute measure of risk and is inadequate
risk measure in the case when it compares several investments with different pro-
fitability. In this case, arelative measure of risk is used — the coefficient of varia-
tion that determines how much risk lies with each of the expected profitability of
the unit (Brown et al., 1987):

o= 2, (1.2)

The values of variation coefficient can rangefrom0to 1,i.e 0<Cy<1,
therefore, the coefficient of variation has undesirable properties when variables
can have mean values near zero. Higher coefficient means larger degree of risk.

The extension of standard deviation is used the most in the scientific liter-
ature as value at risk approach (VAR). This method was developed by severa
researchers (Szego, 2002; Wang, 2000; Gilli & Kellezi, 2000), who argued that
the model accurately reflects what the maximum lossis over aperiod of timewith
the choice of a particular level of confidence. In other words, VAR is defined as
the maximum possible change of the portfolio value with a certain probability
within a given period of time.

However, economists also criticize this method and propose to take into
account several suitable risk metrics for measuring uncertainty. CVaR and inter-
dependence measure, which iswidely considered by many scientists (Topal oglou
et al., 2002; Yao et al., 2013) can be distinguished from several alternative meth-
ods.
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Sharpe model is used to determine and evaluate the investment manage-
ment. The main objective of this model isto create an effective portfolio of many
well-known indices, in order to gain profits. For this purpose, American econo-
mist W. F. Sharpe created reward-to-variability ratio, so-called Sharperatio. This
indicator is used to evaluate, how efficiently return on assets compensates the risk
assumed by investor (Gavrilova, 2011). Theindicator is calculated as the average
annual return minus the risk-free return on investment and the obtained result is
divided by standard deviation (risk) (Sharpe, 1966):

S =L (1.3)

where r; — the average annual return of the portfolio or investment, s — risk free
rate, o; —the average standard deviation of average annual return.

This indicator shows, how many units of investment return generate one
assumed unit of risk and allows determining whether successful investment deci-
sions lead the investment return, or the assumption of additional risk (Gavrilova,
2011).

In addition, Treynor model is used for risk evaluation, which was created
in 1965. Thisratio includes the return and risk, but there have been identified two
risk components:

— risksthat occur due to general market fluctuations;
— risksthat arise from fluctuationsin specific securities portfolio.

Characteristic line was developed in order to identify the risk. It allowed
defining the relationship between the profitability of portfolio and overall profit-
ability of the market at the same period of time. Slope of thisline (also known as
the portfolio beta coefficient) represents the relative volatity of portfolio profita-
bility in terms of the total market profitability (Dzikevicius, 2004). The steeper
the dope (higher beta value) is, the more risky portfolio of financia instruments
will be. The slope of line of portfolio opportunitiesis calculated using the follow-
ing formula (Treynor, 1965):

_TiTr
T = 5 (1.4
where i — is the dope of characteristic line at the same time, which shows the
relative volatility of the portfolio.

Greater T value indicates a higher slope and better portfolio for al inves-
tors, regardless of their risk tolerance. Investors, reducing risk, will try to maxim-
ise this value. Whereas the beta indicates systemic risk and does not say anything
about the diversification of the portfolio, this measure is based on the assumption
that the portfolio isfully diversified (Dzikevicius, 2004).
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In order to compare the value of portfolio T with the total market value of
the portfolio, it is necessary to determine whether the portfolio will be over the
security market line. The market value of the portfolio is calculated as follows
(Treynor, 1965):

_Im~7s
T = 5 (1.5)
where I'm is return of the appropriate market index, S is equal to 1 (beta of the
market) and shows the slope of the stock market. So portfolio, which slope of
possibilities line is greater than the slope of the total market portfolio, are above
the securities market line, showing better financial results depending on the risk.
The essence of Treynor rétio is the same as the Sharpe ratio, but it compares the
portfolio's return with only systemic risk, while the Sharpe ratio includes all risks.

M. C. Jensen (1968) applied its own developed methodology in assessing
the financial performance of mutual funds. The value of the indicator shows the
unit change in the value and difference of the reference index value. « ratio is
calculated as follows (Pastor & Stambough, 2002):

a=1r—(0+p X (rm - rf). (2.6)

Although the appropriateness of the use of this indicator in the scientific
literature is discussed, still the statistical error appears. It reduces the ratio apha
and negatively evaluates the individual fund manager’s ability to anticipate mar-
ket trends. This means that the ratio depicts not quite the correct score.

To summarise, beta coefficient, used in Treynor model, only assesses the
systemic risk, while alphacoefficient, used in the Jensen model, shows the amount
of non-systemic risk. These indicators more closely compare the performance of
amutual fund manager, while the standart deviation is a significant argument for
the choice of an investment asset by investors.

Consequently, the calculations of standard deviation for investment return
of the selected financial instruments will be carried out in the thesis (in the stocks
selection process). The selection of standard deviation for the risk measure allows
determining the fluctuation interval of investment asset return: the higher standard
deviation will indicate the higher risk of the investment asset.

1.6. Impact Criteria Composition for Stock Market
Assessment

It is aneed to develop a conceptua framework for stock market selection so that
the investment return sustainability would be ensured in the long run. Significant
number of various studies prove that macroeconomic indicators influence stock
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market returns. Changes of macroeconomic indicatorslike gross domestic product
(hereinafter — GDP), inflation, money supply, exchange rate and others affect the
volatility in stock markets; however, there is a lack of fully implemented and
proved methods which could be used in comprehensive market sel ection ensuring
stable investment return.

Cagli et a (2010) identified the relation between stock market and gross
domestic product. Savry and Broyer (2002) contradicted the idea that the indus-
trial production and factory orders explain the development of Germany real ac-
tivity in general. Therefore, quarterly GDP growth rates were used as an explained
variable in their method. Savry and Broyer (2002) found evidence that sentiment
indicators perform better when forecasting the manufacturing sector. The rise of
GDP indicating the growth of the USA economy was noticed and the research. It
has also resulted in making the USA more attractive for the investors as well as
strengthening the US dollar. The significant importance of GDP growth rate on
stock markets returns was approved in the study of Horobet and Dumitrescu
(2009). In addition to this, Fama (1990) and Schwert (1990) studies are ones of
the most cited in the field, approving positive relation between GDP and stock
price. Other studies (Mohammad et al., 2009; Hussain et al., 2001) also support
the statement that GDP has a positive impact on stock prices. Dimson et al. (2016)
conducted astudy in order to determine the relation between long-term stock mar-
ket returns and long-term GDP growth. The study demonstrated that examining
the annual growth of GDP is the best way for investors to recognise performance
changes during the same period of time. Hereby, changes in stock prices tend to
reduce asset structure of companies and influence the expenditure of their borrow-
ing. Consequently, companies borrow and invest less when they have to spend
more in order to borrow money. Therefore, the real GDPgrowth slows down. As
a result, alteration of information about future changes of real GDP, may cause
instability in the stock market as well as price mutation (Ray, 2012). It can be
concluded that stock prices are an influential tool in forecasting future economic
activity and actual causality is a result of future GDP growth in current stock
prices (Ifionu & Ibe, 2015).

A lot of macroeconomic literature (Koh et al., 2000; Bernanke & Kuttner
2005; Tursoy et al., 2008; Ullah et al., 2014;) pay attention to monetary factors as
the prevalent indicators of the stock market returns. The role of monetary and
financial indicators predicting stock market returnswas analysed by Patelis (1997)
whose findings demonstrate that federal funds increase has a significant negative
impact on predicted stock returns in the short period while the impact is positive
in the long run. That predictability works largely through the effect of federal
funds rate changes on anticipated excess returns down the road, rather than divi-
dends or expected returns. The event-study approach, used by Bernanke and K utt-
ner (2005), was based on daily changes observed on monetary policy decision
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dates to uncover the effects on stock prices of unanticipated changesin the federal
funds rate. The surprising results of the research are that there is a 25-basis-point
cut in the Federal funds rate, which has connection to about one percent increase
in stock prices. The analysislargely attributes that response to persistent declines
in the equity premium, and to alesser extent of the relevant cash flows. They do
not report, however, the dynamic response of stock prices to the monetary policy
surprise, athough money supply and inflation have a positive relationship among
themselves.

It has been found that central bank interest rates or government securities
rate have a mixed impact on stock market returns. Interest rate as a variable is
found to be significantly affecting the stock returns by Maysami and Koh (2000),
Papapetrou (2001), Akkum and Vuran (2003), Al-Sharkas (2004), Uddin and
Alam (2007), Tarsoy et al. (2008), Liu and Shrestha (2008) and Ullah et al.
(2014). The mentioned authors determined the negative relationship between in-
terest rate and stock prices. The increase of rates of bank deposits leads to the
situation, when people redirect their money from the capital market to the banks
and this will lead to a decrease in the demand of stocks. However, the opposite
situation will happen if the deposit rate decreases. Additionally, when interest rate
on deposit increases, loans rate also increases, which has a negative impact on
investment, hence the stock prices as well and vice versa (Barakat et al., 2016).

Hereafter, Alam and Uddin (2009) looked into the interest rates of fifteen
developed and developing countries during the period from 1988 to 2003. The
researchers used both time series and panel regressions, which resulted in the
claim that stock prices are negatively related with interest rates for al fifteen re-
searched countries. It was also determined that there is a significant negative re-
lationship between changes of interest rates and changes of stock price, however,
thisfinding appeared only in six research countries out of fifteen (Masuduzzaman,
2012).

The stock markets have a tendency to perform negatively and government
debt levels seem to rise in the times of financial crises and recessions. Y artey
(2008), Adrianaivo and Y artey (2009), Kemboi and Tarus (2012), Aigheyisi and
Edore (2013), El-Nadar and Alraimony (2013) do not count external debt as a
factor affecting the development of the stock exchange. It has been observed by
these authorsthat the short-run effect of domestic debt, external debt and recurrent
expenditure on the value of transactions on the stock market has insignificant im-
portance. This leads to the assumption of the disconnection existence between
such elements as domestic debt, stock market devel opment, external debt and gov-
ernment recurrent expenditure in shortOrun as well aslong-run. A significant neg-
ative short-run effect on stock market devel opment was noticed in capital expendi-
ture. This factor indicates that increase in government capital expenditure
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negatively affects the value of transactions on the stock market (Scott &
Ovuefeyen, 2014).

The author proposes to select debt to GDP ratio as akey indicator for stock
markets return, due to its positive relation with a long-term stock market return,
being more precice, government debt levels are being associated with higher fu-
ture stock markets returns.

10-year government benchmark yields can be alternatively used as a proxy
indicator to monetary policy rates. When the Federal Reserve needs interest rates
to fall, U.S. treasuries are being bought. That is the same as increasing demand
for the government bonds, which influence increase of their value. When bonds
valuesriseg, it resultsin fall of interest rates. It resultsin lower interest rates putting
upward pressure on stock prices. Bond buyers will now get a lower interest rate
and thereforereturn, on their purchases. Thisleadsthem to consider buying higher
risk stocks in order to get a better return. As a result, economic growth is being
boosted by low interest rates. This process leads to higher corporate earnings and
higher stock prices. Of course, higher bond yields mean the security and strong
economy of the country.

Nevertheless, stock market returns are being affected by a dual effect of
inflation and money supply. On the positive note, it adds value to the company.
When money supply increases, inflation increases too, as well as expected rate of
return. Conseguently, when high-expected rate of return is used, company’s pro-
fits decrease and it causes lower share prices. However, increase in money supply
and inflation influence company’s profit positively considering dividend and
stock prices. Following these reasons, Patelis (1997) analysed the relation bet-
ween money supply, stock return and inflation. Liu and Shrestha (2008) shared
the same opinion regarding existing co-integration between stock prices and ma-
croeconomic indicators like interest rates, industrial production, inflation, money
supply and exchange rate. On the other hand, Walter (1988) argued that monetary
aggregates could work for measuring money stock in any country. A phenomenon
of monetary measures and macroeconomic indicators (employment ratio, national
income and interest rates) relationship was also declared by Walter (1988). A-
ccording to this phenomenon, inflation and interest rates should be a focus of a
ttention for further investigations, so changesin economic activities could be pre-
dicted. (Barakat et al., 2016)

Inflation, as variable was approved to be significantly important affecting
stock returns as it was investigated by many researchers (Fama & Schwert, 1977,
Fama, 1981; Al-Sharkas, 2004; Adrangi et al., 2002; Akkum & Vuran, 2003; Al-
beni & Demir, 2005; Mutan & Canakci, 2007). Some researchers could not prove
positive correlation between inflation and stock market returns. Even though,
Buyuksalvarci (2010) argued that there is no significant effect on stock market
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return caused by inflation rate, quite a few emprirical studies (Flannery & Pro-
topapadakis, 2002; Thalassinos et al., 2006) found some evidence that actually
inflation has a negative short run effect on stock returns, while other studies (Ma-
suduzzaman, 2012; Ullah et al., 2014) reported positive long run Fisher effect on
stock returns. According to Subeniotis et al. (2011), there is no evidence that in-
flation rateis significant and he explains the negative sign by the short run sample
period. Which means that when inflation rises, companies will increase their pro-
fits, while purchasing power falls. Essentially, some empirical studies (Fama &
Schwert, 1977; Al-Sharkas, 2004) have shown a negative short-run relationship
between inflation and the stock market, although positive in the long run, while
there is no consensus as to the wealth effect of industrial production on the stock
market.

It was observed that when inflation rate is higher than normally expected,
the inflation is positive, which is not good for economy as it implies significant
impact of stock return on stock market. Diaz and Jareno (2009) made a similar
conclusion regarding Spanish stock market, while Mittal and Pal (2011) had com-
parable results in Indian stock return vitality. Using a VAR model Indian stock
market was examined during the period of 1995-2008 and it was found that infla-
tion rate as an observable effect on major stock markets of India. Talla (2013)
claimed that inflation has positive and negative effects on stock market. He noted
that direction of the relationship between stock market and inflation is determined
by both unexpected and expected inflation. Companies have a tendency to in-
crease prices when demand exceeds supply. Furthermore, thisincreasestheir earn-
ings, it leadsto increase of dividends paid resulting the increase in demand for the
company’ sstock and it eventually increasesits stocks value (Barakat et al., 2016).

According to Coleman and Agyire-Tettey (2008), inflation influences in-
vestment decisions and savings through different ways. Generally, economic units
are distorted by the planning horizon of unanticipated inflation. It also lowers the
real interest rate, which holds all other factors constant. Unstable inflationary dy-
namics heightens uncertainties regarding future prices and investment. Once there
is a high degree of uncertainty in investment due to pricing mechanism, people
resort to investing in real assets. Others researches also proved the relationship
between inflation on stock market returns (Kuwornu, 2012; Reddy, 2012; Barnor,
2014; Pinjaman & Aralas, 2015). It should be noted that as an alternative indicator
for inflation measure could be used consumer price index (hereinafter — CPI).
Talla (2013) also used consumer price index as an alternative indicator for infla
tion. In normal economic conditions, anincreasein CPI leadsto growth ininterest
rates, which inturn booststhe US dollar, asthe higher rates make investment more
attractive. Kalyanaraman and Tuwajri (2014) approved the importance of thisin-
dicator on stock markets return.
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In general, most of the analysed works have shown that the rel ation between
inflation and stock market returns exists. The author propose to examine the effect
of CPI on stock market sustainable return in combination with other impact indi-
cators in order to determine the relationship between various factors and stock
market return.

Theroleof industrial production, as avariable in the determination of stock
market prices remains an open question, since the results of a number of empirical
studies do not definitively determine a significant and reliable statistical relation-
ship between them (Fama, 1981). Shanken and Weinstein (2006) concluded that
only Index of Industrial Production isasignificant factor for stock markets. It was
found by Liu and Shrestha (2008) that there is a co-integrating relationship be-
tween industrial production and stock prices. Flannery and Protopapadakis (2002)
and Thalassinos et a. (2006) wrote how index is important in stock markets. In
terms of industrial production index, the empirical results reveals a detrimental
effect as the coefficient has both negative and statistical significance. Neverthe-
less, although the impact of industrial production on stock markets is ambiguous,
thisis still in line with previous findings (Subeniotis et al., 2011).

During a research of stock market behaviour, a strong link between stock
market prices and both market capitalisation and the economic sentiment indicator
(hereinafter — ESI) was exposed. In addition, a positive correlation between stock
market return and economic sentiment indicator was found according to studies
(Moneta, 2003; Subenictis et al., 2011). Meanwhile, Baker and Wurgler (2006)
noticed the importance of behavioural finance due to approach about future finan-
cial activities. It was found that some part of economic sentiment index for inves-
torsispositively linked to stock markets. A positive link with stock market indices
was al so established by the economic sentiment indicator. The key determinant of
stock market performance is producer and consumer optimism or pessimis about
the economy. When market participants are confident about their future income
levels, they are more willing to invest in the stock market. Accordingly, produc-
tion and inventory levels will be increased by businesses since these elemnts will
anticipate higher demand for their prducts and in turn it wll influence the stock
market. The positive fluctuations of market capitalisation index reflects a positive
relationship between market capitalisation and stock market indices, whichis con-
sistent with both the economic theory and the previously reviewed literature.
Since market capitalisation is aresult of stock prices multiplied by the number of
stocks, it could still be argued, that thisindex risesin the conditions of stock prices
increase as the number or stocks is consistant. Nevertheless, when investor de-
mand increases, stock prices rise and it leads to the conclusion that the demand
for stocks positively correlates with the market indices.

Purchasing Managers index (hereinafter — PMI) is widely used to assess
and predict economic activity and thus having an impact on financial markets,
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including stock markets and it is aleading indicator that can be used as an ater-
native for Economic sentiment indicator (hereinafter — ZEW). PMI index indi-
rectly covers the whole economy, as it measures the growth of economic activity
in the manufacturing sector. ZEW indicator is aso a leading one, which is used
for evaluation of the prospects of the German Economy (Broyer & Savry, 2002).
Studies by Hufner and Schroder (2002) showed that the latter indicators have ex-
planatory power if they are lagged by up to five months which respect to industrial
production. The ZEW indicator is usually the first to be released and has a two-
month lead over the PMI indicator. Out-of-sample forecast evaluations suggest
that ZEW indicator takes over PMI as ZEW indicator provides the best forecasts
for industrial production while PMI is a useful guide to economic growth, which
strongly correlates with GDP of different countries. On the other hand, the ZEW
indicator has some disadvantages like time consumption to correlate the data
while PMI is able to correlate three months ahead. This advantage enables traders
and investigators to receive a warning about changes in the economic growth cy-
cle and impact stock pricesin advance.

A number of scientists widely investigated the effect employment rate on
development of stock indices and their return. Employment rate by economistsis
considered to be one of economic indicators that helps to improve knowledge
about conditions of economy. This indicator shows country’s ability to make its
population work and thereby generate income for its citizens. Good or bad em-
ployment reports generally influence stocks rise and fall as investors consider the
potential changesin these areas (Singh et al., 2011). Boyd et al. (2005) investiga-
tion demonstrated the impact of unanticipated unemployment rate on stock re-
turns. The present investigations found that in average, an announcement of in-
creasing unemployment is good news for stocks during economic expansions and
bad news during economic contractions. Gonzalo and Taamouti (2017) suggested
a reasonable explanation of unemployment rate impact on stock market prices.
With a help of Fisher and Phillips curve equations, they have proved that high
unemployment rate is followed by monetary policy action of Federal Reserve.
When unemployment rate is high, the Federal Reserve decreases the interest rate,
which in turn increases the stock market prices. The aternative indicator for em-
ployment rate is unemployment rate; Boyd et al. (2001) described the importance
of unemployment rate to stock returns.

Some investigations were carried out examining the relationship between
public investments and stock market return. According to Belo and Yu (2012), if
public sector capital increases the marginal productivity of private inputs, the
model predicts a positive relationship between the public sector investment rate
and the company’s risk premium, controlling for the private sector investment
rate. Similarly, this model predicts a negative relationship between the private
sector investment rate and company’ srisk premium. In addition, it is advised that
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the positive correlation between the stock market and corporate investment could
beimproved. The standard explanation for this relationship isthat marginal prod-
uct of capital is reflected in stock prices (Baker et al., 2003). There are a number
of ties between the stock market and corporate investment policy (Titman et al.,
2010).

Theliterature review on the rel ationship between oil shocks and stock mar-
ket activities has shown that changes in the price of crude oil are associated with
the fluctuation of stock prices. Recent papers by Hamilton (2009), Kilian (2009),
and Kilian, Park (2009), and others, suggested that different price shocks in the
crude oil market have distinct effects on the stock market, in a sense that the re-
sponses of aggregate stock returns differ depending on the cause of oil supply or
demand shocks. Qil shocks have the highest impact on the energy sector, espe-
cially on the economies of such countries as Brazil, Russia, Chinaand India. The
economic impact on developing countries is generally more positive intense than
on industrialized countries. Since oil prices do not affect all the economic sectors,
thisindicator is not very important, when talking about the overall impact on stock
market returns.

Theresearchersthat have investigated the influence of changesin oil prices
on stock market returns have determined that changesin oil prices are associated
with the fluctuations of stock prices (Hamilton, 2009; Kang & Ratti, 2013). A
positive oil-market specific demand shock (indicating greater concern about fu-
ture oil supplies) significantly raises economic policy uncertainty and reducesrea
stock returns (Kang & Ratti, 2013). An unpredictable increase in policy uncer-
tainty negatively affects the real stock returns in the United States. Shocksin oil
relative prices, redistribute income and influence expectations about inflation and
the real interest rate. Daly and Fayyad (2011) studied seven different countries
and determined that oil price can forecast stock return better after the latest in-
creaseinoil prices. Using DCV and VAR analysisthey found that when ail prices
rise sharply it forecasts stock fluctuations in the United States, United Arab
Emyrates and Kuwait but not the United Kingdom, Oman, Bahrain and Qatar. It
can be concluded that the relationship between higher oil prices and stock move-
ments can be explained using cash flows and the discount rate. Consequently,
higher production costs, interest rate and inflation are relevant factors. Structural
oil price shocks have long-term consequences for economic policy uncertainty,
and this provides an additional channel by which structural oil price shocks have
influence on the stock market.

Together with oil price shocks, the gold and silver prices were analysed by
the author aswell. Increase in gold and silver prices attracts investors towards the
commodity market, which might decrease investor preference towards the equity
market. This indicates that a negative relationship is expected between gold and
silver, and stock market returns (Patel, 2012). According to Buyuksalvarci (2010),
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gold price does not appear to have any significant effect on stock markets. There
is apparent evidence that in turbulent periods with economic uncertainty, as stock
pricesfall, gold pricerises and a center of attention is on gold as a safe instrument
of investment.

The exchange rate can result in either a positive or a negative impact on
stock returns. Ma and Kao (1990) suggested that for a country, which dominates
in exports, currency depreciation is expected to have a positive impact on domes-
tic stock market returns. Furthermore, Johnson and Soenen (1998) argued that a
depreciation of the currency makes imports more costly and results in a higher
domestic pricelevel, which is expected to have a negative influence on stock mar-
ket returns. This athough does not correspond with the findings of Abdullah and
Hayworth (1993), who find a positive relation between these two variables.

Frimpong (2009) found out that all macroeconomic indicators with the ex-
ception of exchange rate affect stock prices negatively. Aydemir and Demirhan
(2009) determined that exchange rate affect all stock market indices. Adebiyi et al.
(2009) established a causal relationship from oil price shocks to stock returns, and
from stock returnsto real exchange rate. Liu and Shrestha (2008) also found that
a co-integrating relationship exists between stock prices and exchange rate. Gun-
asekarage et a. (2004) and Adam and Tweneboah (2008) used national currency
per United States dollar (USD) as a proxy for exchange rate. As exchange rate is
the price of acurrency, it will affect net exports (Osamwonyi & Evbayiro-Osagie,
2012). Vejzagic and Zarafat (2013) found that changes in exchange rates would
have an impact on the firm's competitiveness as they affect the price of foreign
currency, leading to changesin the firm’ s profits and equity, which in return will
lead to price adjustments in the stock market. Consequently, when stock prices
increase, they will attract foreign capital and when prices decrease, they will be
less appealing to foreign investors and lead to areduction in corporate wealth and
as a result a reduction in the country’s sovereign (Vejzagic & Zarafat, 2013;
Barakat et al., 2016). Aurangzeb (2012) showed that exchange rate has positive
impact on stock market performance. The exchange rate can result in either a pos-
itive or anegative impact on stock returns. Moreover, Johnson and Soenen (1998)
argued that a depreciation of the currency makes imports more costly and results
in a higher domestic price level, which is expected to have a negative impact on
stock market returns.

The market size of pension funds also isimportant indicator that influences
the returns of stock market. Meng and Pfau (2010) found that pension fund finan-
cial assets have the positive impact on stock market depth and liquidity aswell as
private bond market depth. Nevertheless, when they split the countries into two
groups according to their level of financial development, the impacts are only sig-
nificant for countries with ,high” financia development. Pension funds do not
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influence capital market development in the countrieswith a,, low” level of finan-
cia development. Because of pension system reform, pension fund assets are
growing rapidly and are increasingly providing a source of investment funds to
their domestic financial markets. Pension fund investments are expected to in-
crease the availability of long-term funds, enhance competition, induce financial
innovation, and improve corporate governance. To the extent that such financial
market improvements relate to financial market size and activity, some studies
confirm only to an extent the existence of positive impacts from pension funds on
the development of stock markets and private bond markets (Raddatz &
Schmukler, 2008).

The the investment funds market size has been a so examined, because mu-
tual funds have played a very important role in stock markets volatility. When
mutual funds buy and sell stocks, the prices of those stocks are automatically af-
fected. In fact, because of the size of their investments, mutual funds can have a
huge impact on stock prices, in both the short and long run. Mutual fund trading
can actively push stock prices up or down on any given day, and the herding effect
of mutual funds and other large-scale institutional investors can create long-last-
ing trendsthat influence a stock's price over time. Ohaand Parwada (2007) exam-
ined the association of mutua funds flows with stock market returns in Korea.
Results showed positive relationship between mutual funds flows and stock mar-
ket. Walter and Weber (2006) analysed the aggregate flows of mutual funds and
stock returns. Results of the study showed that stocksreturns are highly correlated
with unexpected cash flow into the mutual funds. With the same pattern, Hsiehy
et a. (2011) studied different stock markets in Asian emerging countries. The re-
search findings extracted that inflows of mutual funds are attached with positive
stock returns and currency appreciation. It was also found that positive feedback
affects the Asian stock markets. The primary focus must be on the crisis, how
withdrawals of funds affect European and United States of America stock mar-
kets. Manconi et a. (2012) found that during the 2007-2008 crisis, fixed-income
mutual funds transmitted the crisis from the securitized bond market to the corpo-
rate bond market. Open-end mutual funds had a significant impact on the trans-
mission of the 2007-2008 crisis from financial stocks to nonfinancial stocks, re-
sulting in very large temporary price discounts for many nonfinancial stocks. This
evidence highlights that even non-leveraged financial intermediaries can play an
important role in financial instability and ensuring the sustainability in the long
run (Hau & Lau, 2016).

Hedge funds, exchange-traded funds (hereinafter — ETF) and aternative
funds have grown substantially in the last decade and their impact on stock mar-
ketsreturn increased. These funds make stock market lessrisky, lower stock mar-
ket volatility in short-term, because they use more databased investment strate-
gies, their analysts can find out more information about companies than the
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average investor can do. At the same time, due to the usage of the same quantita-
tive investment strategies, they have an impact on the risk increase in long-term,
what in this situation can be mentioned as asset bubbles. Nevertheless, talking
about long term perspective, investment funds ensure the increase in stock market
activity dueto their size and capitalisation. It can be concluded that mutual funds,
as core subjects in distribution of capital, are affecting stock markets. Bond fund
effect on equity market should be a centre of attention as well.

The explanation can start with the fact that stocks tend to move in different
direction as bonds, so that the increased cost of country debt or worse country
credit rating could influence stock prices (Jorion & Zhang, 2007). Dichev and
Piotroski (2001) find evidences that rating downgrades generate a significantly
larger impact than rating upgrades, investigated the influence of credit rating
changes on stock prices of publicly traded companies. Choy, Gray and Ragun-
athan (2006) studied the impact of Moody's and S& P ratings revisions of 63 com-
panies on the Australian stock market between 1989 and 2003. Their results
showed a significant and negative impact for downgrades, and an insignificant
impact for upgrades. According to them, companies disclose positive information
very quickly, and stock prices immediately reflect such information, anticipating
rating changes. Servigny and Renault (2004) observe negative reaction before the
rating change date and stock prices fluctuations. It can be explained by the con-
servatism of the rating agencies and after the change can be explained by market
under-reaction, possibly arising from a lower free cash flow to equity after a
downgrade, which would increase the cost of funding the company and the time
institutional investors may take to decide to divest a certain company's stock. The
author also investigated micro fundamental indicators that have an impact on
stock market volatility: the average of market P/E, which could be treated as sig-
nificant for further investigation.

Partly, investment portfolio managers and researchers are well aware of the
generally negative relation between the market P/E ratio and stock returns
(Weigand & Irons, 2007). The authors examine the relation between P/E ratios
and future returns using two measures of the market P/E ratio: the metric more
popular among the investing public, using one-year trailing earnings (the P/E1),
and the metric favored by academicians, using ten-year smoothed earnings (the
P/E10). Campbell and Shiller (2001) also showed that an unusually high market
P/E ratio forecasts poor future stock returns, asit is stock prices, not earnings that
account for most of the ratio’s reversion to its historical mean. High-P/E periods
are preceded by accelerating equity returns and declines in both nominal interest
rates and stock market volatility. Following these periods, stock returns are mar-
ginally higher when earnings growth is strong and interest rates continue falling.
In particular, high-P/E periods triggered by temporary earnings declines are fol-
lowed by low positive stock returns, but returns are negative when earnings grow
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rapidly and the market P/E climbs above 20. Following both types of high-P/E
events, however, real stock returns are appreciably lower than average for the sub-
sequent decade (Weigand & Irons, 2006).

Drechsler (2011) founds that earnings increase is a persistent phenomenon
that can lead to higher share prices. The financid literature is replete with discus-
sions of the relationship between company earnings and stock returns. Neverthe-
less, much of that literature is concerned primarily with earnings estimates and the
effects that earnings surprises and revisions have on stock prices. Companieswith
high expected earnings growth tend to underperform the market because it is dif-
ficult to meet the market’s high expectations. Companies with low earnings ex-
pectations tend to do better than expected, realising that the stock price already
reflects the general consensus about future earnings.

Summarising literature analysis, thefollowing insights could be done about
al previously analysed indicators. The importance of GDP growth rate on stock
markets returns and the relationship between long-term stock market returns and
long-term GDP growth was approved. In addition, it is found that increments in
the federal funds rate have a significant negative effect on predicted stock returns
in the short term, but a positive effect at a longer period. Most of the reviewed
studies have shown that there is a connection between inflation and stock market
return. The author propose to examine the impact of CPl on stock market return
in combination with other macroeconomic, microeconomic and behaviour indica-
tors. A strong link between stock market prices and both market capitalisation and
the economic sentiment indicator (ESI) was exposed during research investiga-
tion. Oil shocks have the highest impact on the energy sector and influence the
most stocks from this sector. Any significant effect of gold and silver prices on
stock market return do not found except evidence that in turbulent periods with
economic uncertainty, as stock pricesfall, gold pricerises and a center of attention
is on gold and silver as a safe investment instrument. Other important indicator
for stock market volatility — the exchange rate can result in either a positive or a
negativeimpact on stock returns, but for acountry dominated by exports, currency
depreciation is expected to have a positive influence on domestic stock market
returns. Some studies confirm the positive impacts from pension funds on the de-
velopment of stock markets and private bond markets, as well as the importance
of mutual funds on stock markets. The carried out investigations have shown the
impact of unemployment rate on stock returns through the announcements of in-
creasing unemployment. The author also analysed the differences between the
ZEW and PMI indicators and concluded that ZEW indicator provides the best
forecasts for industrial production comparing to the PMI, but at the same time the
PMI indicator is used as a guide for economic growth, which strongly correlates
with different countries GDP. The author distinguish the usage of P/E market in-
dicator for further investigation.
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After the investigations it can be concluded that economic sentiment indi-
cators are more useful in forecasting short-term market return fluctuations and are
not significant in long-term or for ensuring stock market return sustainability.
Similarly, the usage of Elliot Wave theory can be approved defining thisindicator
as asupplementary and more suitable for stock market selection but not asamajor
for investment decisions.

Table 1.2. The influence of indicators on stock market return (created by author, based
on investigated research studies)

Influence on stock market
Indicator return
Positive Negative

Real GDP annual growth, % +

10-year government benchmark yields, % (the alterna- +
tive— monetary policy rates)

Consumer priceindex (CPI) + +
Inflation + +
Gold price +
Silver price +
Qil prices +
Pension funds market size +

Investment funds market size +

Country credit rating +
Government debt level (Debt to GDP ratio) + +
Employment rate +
Unemployment rate +
Exchange rate + +
Economic sentiment indicator (ESI) +

Purchasing Managers indicator (PMI) +

ZEW +

Market capitalisation as percentage of GDP +

P/E ratio +

The indicators, which have positive, negative or both effects on stock mar-
ket returns, have been investigated (Table 1.2) and the most reasonable set of im-
pact criteriafor stock market selection has been suggested.

The author distinguished that the most significant indicators having a posi-
tive impact on stock market return are real GDP annual growth, investment funds
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market size, purchasing managers indicator (PM1), market capitalisation as per-
centage of GDP and employment rate. Equally important are such indicators as
pension funds market size, economic sentiment indicator (ESI) and the ZEW due
to their positive relation to stock market volatility, however, they are more signif-
icant in short-term.

On the contrary, it was distinguished that the gold price, silver price, the
changesin oil prices, country credit rating, 10-year government benchmark yields,
the monetary policy rates, which can be used as alternative indicator for 10-year
government benchmark yields aswell, unemployment rate and P/E ratio have neg-
ative impact on stock market returns. The most significant indicators from this
group are unemployment rate and P/E ratio. As it was mentioned before, oil
shocks do not have an impact on all economic sectors, their major influenceis on
the energy sector only. Gold and silver could be used in order to protect invest-
ments in the periods of economic crisis, but they do not have a significant impact
on stock market returns in normal economic conditions.
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Fig. 1.7. The set of impact indicators (created by author)
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It must be emphasised that some indicators are of dual role — they have
positive and negative effects on stock market volatility. These indicators are go-
vernment debt level or alternative to thisindicator is debt to GDP ratio, exchange
rate and inflation with an alternative indicator for it — a consumer price index.
These three indicators have a significant impact on stock market return. It must
be noted that the effect of government debt level is insignificant in short-term.
Quite a few empirical studies have provided some evidence that inflation has a
negative short-term impact on stock returns, while other studies have reported a
positive longrun Fisher effect on stock returns.

The analysis of a selected topic showed that there is no unified and general
set of indicators, which could be used for detailed stock market selection. Ten
indicators that have the greatest influence on stock markets return, which make
the set for further market analysis, were revealed: real GDP annual growth, 10-
year government benchmark yields, consumer price index, investment funds mar-
ket size, debt to GDP ratio, unemployment rate, exchange rate (local currency per
USD) annua change, purchasing managersindicator (PMI), market capitalisation
as percentage of GDP and P/E ratio (Fig. 1.7). The set of these indicators will be
identified as impact indicators in the thesis, taking into account that impact indi-
cators are the indicators that have the greatest impact on stock market return in
long run. This set of impact criteriawill be used for further stock market evalua-
tion.

The next step of investigation should be the formation of the optimal set of
impact criteria on stock market return. Having this purpose into consideration, the
experts from academic and business societies who rank these indicators according
to their importance on stock market return were selected. The results will give the
direction for author to carry out further investigation.

1.7. Conclusions of Chapter 1 and Formation of the
Tasks of the Thesis

Based on the literature review, the following conclusions can be drawn:

1. Anoverview of anumber of research sources allows a conclusion that a
variety of investment methods could be used for different investment
strategies formation, but all these methods have their own limitations; in
most cases they are not universal and applicable for every financial mar-
ket evaluation. Accordingly, there is a need to form the investment strat-
egy, which would be a set of different methods and used for financial
markets evaluation and the selection of financial instruments.

2. Global financial markets are affected by many factors. economic, tech-
nological, socia and political, which influence financial markets beha-
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viour and the level of investment return. Indicators’ volatility and change
also cause economic crises. It has been determined that in order to ensure
investment return sustainability, it is necessary to identify the factorsthat
have the greatest impact on the return on financial markets return.

The carried out analysis of the classical investment methods has made it
possible to determine that the application of individual classical invest-
ment methods complicates the solution of complex economic problems,
since the analysis of big data is particularly relevant in the world, and
individual methodsfail to perform it effectively. Therefore, their integra-
tion creates preconditions for ensuring the sustainability of investment
return in the long run.

The concept of investment return sustainability has been expanded. It is
defined as a stable investment return in the long run, taking into account
the market opportunities and changing environmental conditions.

A detailed analysis of impact indicators, which have the influence on
stock markets return, showed that there is no unified and general set of
indicators, which could be used for detailed stock market selection.
Therefore, ten indicators were distinguised as a set for further market
analysis. real GDP annual growth, 10-year government benchmark
yields, consumer priceindex, investment funds market size, debt to GDP
ratio, unemployment rate, exchangerate (local currency per USD) annual
change, purchasing managers indicator (PMI), market capitalisation as
percentage of GDP and P/E ratio.

In order to achieve the aim of the thesis, the following tasks are formul ated:
1. To provide a scheme of an intelligent investment strategy, combining

mostly individually used methods for stock market sel ection, selection of
stocks and investment portfolio formation techniques.

To establish a methodology for stock markets evaluation, choosing the
impact indicators on investment return and to carry out an assessment of
selected stock markets.

To model an algorithm for stock selection based on the assessment of the
financial soundness of companies listed in the stock markets.

To empirically verify the intelligent investment strategy using back-test-
ing method and in accordance with real market conditions.



Methodology for Stock Market
Evaluation and Presumptions for
Algorithm Creation

This chapter investigates the application possibilities of multi-criteria methods for
stock markets evaluation. Determination of indicators significance and compati-
bility of expert evaluation has been presented in the chapter. The chapter also pre-
sents the methodology for stock markets selection and evaluation. Research re-
sults are presented in the journal publications by the author: Rutkauskas &
Kvietkauskiené (2013a), Rutkauskas etal. (2014), Kvietkauskiené & Mak-
nickiené (2015), Kvietkauskiené & Plakys (2017), Kvietkauskiené (2017) and
conference proceedings by Rutkauskas & Kvietkauskiené (2012), Rutkauskas
et al. (2014c), Rutkauskas et al. (2015b), PaSukonyté & Kvietkauskiené (2016),
Jokubauskaité & Kvietkauskiené (2017).

2.1. Tools Selection for Multi-criteria Analysis

Determination of indicators values and their significance is one of the most im-
portant stages in multi-criteria analysis of stock markets. The utility degree and
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priority are determined after calculation of values and assessment of indicators
significance and applying multi-criteria analysis methods.

The data for multi-criteria evaluation was obtained from the variety of
sources. “Bloomberg” laboratory of Kaunas University of Technology, OECD
database, World Bank data, Federal Reserve Bank statistic information, ICl sta-
tistics, and CEIC data.

Theoretically, the significance of indicators could be determined objec-
tively and subjectively, but in practice, the subjective determination of signifi-
cance level, based on expert evaluation, is more often used (Kurilov et al., 2016).
Subjective significance of indicators, as aggregated average of expert opinions,
can be used in the multi-criteria assessment, if the expert opinions are compatible.
For this reason, different scientific methods are used for analysing stock markets.
The expert evaluation for determining the significance of impact indicators on
stock market returnsis used in the dissertation.

2.1.1. Instruments for Determination of Indicators Significance
and Evaluation of Experts Compatibility

According to economists (Atsalakis & Vaavanis, 2009; Akhmetov & Rysae-
vabgal, 2015, Rutkauskas, 2017, Polanzo-Martinez et al., 2018, Sui et al., 2018),
it requires significant work to perform an analysis of financial markets, to evaluate
stock markets and to ensure sustainable investment return. Investigations and de-
cisions made in these areas are strategic, because they can predict a future direc-
tion of financial markets and investment instruments. Making a mistake in port-
folio formation stage may cause theloss of money or other assetslike stocksvalue,
property, savings and etc. Therefore, the process of stock market selection isvery
important for effective portfolio formation and for ensuring investment return in
the long run, which described asinvestment return sustainability. When more than
one criterion is included for the selection process, there is a need to incorporate
expertsto participate in this process. Expert evaluations are applicable in various
fields with no exception in the investment area. By determining the importance of
the indicators by expert methods, we find out how much one criterion is more
important than another is.

The evauation quality made by experts directly depends on the quality of
selecting an expert group because they should have sufficient experience and
knowledge in the field of the current trends in science and technology in their
industry (Zakharovaet al., 2016).

The following tasks were established for the expertise:

— formulation of the purpose for expert evaluation;

— thepreparation of plan to process expertise evaluation;

— thecreation of the questionnaire;
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— expert selection and setting up a group of experts from specialistsin in-
vestment area of expertise;

— performance of the survey;

— treatment of the results;

— preparation of conclusions of expert evaluation.

The determination of significance of theindicators, using expert evaluation
methods, is the most important part, as it would be complicated to evaluate the
reliability of the research without it.

In order to determinate the weights of selected indicators, indirect method for
expert evaluation was used; it means that experts can evaluate the weight of every
indicator without linking one assessment to other evaluations. The highest rating is
assigned for the most important indicator. Using this method, the evaluations can
be repeated, several parameters can be assigned to the same evaluation.

In case of establishing indirect indicators, the sum of all expertsin each i-th
indicator is calculated their averages (Podvezko, 2006):

.
S =D Ci> (2.1)
k=1

where r — the number of experts, S; — the sum of al experts evaluation of i-th

indicator. Calculated averages are normalised, i.e. weights are determined by the
formula (Podvezko, 2006):

W, = ——, (2.2)

where m —the number of indicators.

To determine the experts evaluations compatibility, is another important
point using multi-criteria eval uation method. It isfrequently occurred phenomena
that experts' opinionsand their approaches to the solving problem can be different
or even contradictory. In order to make decisions based on expert evaluation, it
requires ensuring the compatibility of experts' opinions.

In determining the acceptable number of experts, the methodological as-
sumptions formulated in the classical theory of tests are used, which state that the
reliability of the aggregated solutions and the number of experts are associated
with a rapidly decreasing non-linear relationship. Libby, Blashfield (1978) have
proven that the accuracy of the decisions and evaluations of asmall expert group
of aggregated expert assessments in models with equal weights do not put an end
to the accuracy of abig expert group’s decisions and evaluations. This means that
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when the number of expertsis higher than 7, the accuracy of evaluation is higher
than 90%, while where the number of experts is further increasing, the accuracy
increases only marginally. Therefore, the collected results of the 14 experts’ eva-
luations are sufficient.

The compatibility of two experts can be determined using the correlation
coefficient, when the number of experts is greater than two, it is appropriate to
apply the concordance coefficient (W) for determination of expert compatibility
level. The coefficient may rangefrom 0to 1. If the opinion of expertsdo not differ,
the value of the concordance coefficient W is close to the unit, if the estimates are
contradictory - the value of W will be close to zero.

The first step for concordance coefficient calculation is the determination of
the sum of each indicator valuation results of deviation squares (Podvezko, 2006):

m r

S=> 0 x; —%r(x+1)r(m +1)?, (2.3)
i=1 j=1
where Xj; —the estimate of expert x according to factor j, r —number of experts,
m — number of criterias. Then the maximum possible S value is calculated
(Podvezko, 2006):
r’m(m* 1)
max = 12 4

The concordance coefficient is often cal culated according to the formula pro-
posed by Kendall (1955):

S (2.4)

125

~ D (2.5)

The concordance coefficient can be applied in practice if its limit value is
fixed, when experts assessments can still be considered as harmonized. Kendall
(1970) has proven, that if the number of objects (in this case — indicators) m >7,
the significance of the concordance coefficient can be determined using the )(2
criterion (Kendal, 1970).

125

Zz ZWr(m—:D :m .

(2.6)
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If calculated ){2 value is higher than ;(sz with v=m-1 degree of freedom,

then expert evaluationsare aligned. If ¥ ? < ;(sz , when the expert opinion is not

harmonised.

After the determination of selected indicators significance and identification
of experts’ opinions compatibility, the next step isto select the appropriate multi-
criteria method, which will be used for the financial markets eval uation.

2.1.2. Application of Multi-criteria Methods for Financial
Markets Evaluation

It is possible to evaluate all of the selected markets taking into account al the
previously selected impact criteria on stock market return. However, it is suffi-
ciently difficult to classify marketsinto more or less attractive for investorstaking
into consideration the final research findings. In order to identify the most attrac-
tive market for investor the author decided to use multiple criteria method, which
has the advantage for summative indicator, combining both maximising and min-
imising indicators that are expressed in various dimensions. Such combination is
possible due to the normalisation, when all indicators transform.

In al cases mentioned above, the normalisation is done in corresponding
way by tying the values of phenomenon alternatives, such as the i-th indicator.
Currently, thereisalot of multiple criteria (both qualitative and quantitative) and
assessment techniques (Hwang & Y oon, 1981; Hwang & Lin, 1987; Ustinovicius,
2001; Podvezko, 2008).

Qualitative methods, which are based on experts’ opinion, establish one of
the best proposed alternatives, or several of the best alternatives. Quantitative
methods quantitatively evaluate every alternative and determine the differences
between the valuable alternative (Hwang & Yoon, 1981; Hwang & Lin, 1987;
Ustinovicius, 2001; Podvezko, 2006; Ginevic¢ius & Podvezko, 2007).

Multiple Criterion Decision Making (MCDM) allows evaluating alterna-
tives for solutions based on many criteria or different goals. MCDM tasks can be
divided into two broad categories (Zavadskas, Turskis 2011):

1. Multiple Objective Decision Making (MODM) — the alternatives, which
belong to an infinite number of solutions, are under consideration in this
area

2. Multiple Attribute Decision Making (MADM) — the aternatives, which
belong to the complete set of solutions, are under consideration in this
area, the discrete optimisation methods are used for solution searching
and methods based on measuring multidimensional distances (SAW,
AHP, TOPSIS, ELECTRE, PROMETHEE, €tc.).
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These methods are intended for afinite number of alternatives. The result can be
expressed in terms of finding the optimal alternative, ranking alternatives from
the best to the worst or breaking aternatives down into certain classes.

The basis of al gquantitative methods consists of indicators characterizing
comparable objects, statistics, or valuation matrix (Ginevi¢ius & Podvezko,
2008):

R =i =1...m; i=L,....n, 2.7)

where m —is the number of indicators, n —the number of comparable objects (al-
ternatives).

All previously, shortly described methods differ in their complexity. The
simplest of the used methods, described in scientific literature, are the sum of
places (VS) and geometric average methods, more precise methods — SAW and
COPRAS and most complicated — TOSPIS, VICOR, MOORA, MULTIMOORA,
PROMETEY, PROMETEE Il, ELECTRE. The fact that such awide spectrum of
methods is used for different problem solving shows that these methods have
some limitations. Zanakis et a. (1998) carried out the simulation experiment dur-
ing which evaluated eight MADM methods under different number of aterna-
tives, criteriaand distributions. According to experiment results, it was found that
the number of criteriahad little effect on AHPs and EL ECTRE methods. TOPSIS
rankings differ from those of SAW more when number of criteriais large, when
it also exhibitsits fewest rank reversals. ELECTRE produces more rank reversals
in problems with many criteria. According to experiment results, he distinguished
SAW method as the method that gives the most acceptabl e results for the majority
of single-dimensional problems.

Ginevicius et a. (2014) aso analysed the application of MADM methods in
social sciences dissertations defended in 2005-2013 in Lithuania and found that
SAW and COPRAS methods were used most frequently. Both of them are suffi-
ciently ssimple and understandable for applying. In comparison with SAW, the
method CORPAS has the advantage that it evaluates both maximising and mini-
mising indicators without any transformations, while SAW evaluates only ma-
ximising ones. However, CORPAS method in certain cases can be unstable from
the point of view of data fluctuation. For financial markets evaluation the author
decided to use one of the most commonly used methods— SAW (Simple Additive
Weighting) method, which the most obviously describes the meaning of multi-
criteria evaluation (Hwang & Y oon, 1981).

Using SAW method, the primary data matrix is formed firstly (Table 2.1).
The significance and priority of the analysed indicators are counted in two stages.

First of all, the sum SJ- of al weighted normalised values r j for each object (al-
ternative) is calculated using the formula (Ginevic¢ius & Podvezko, 2007):
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S; =Za), Fij, (2.8)
i1

where wi —theweight of i-th indicator, F i —thenormalised value of i-th indicator
for j-m object.

Table 2.1. Initia datafor multi-criteria analysis (created by author)

Criteria Units of Significance Values
measurement (weight) 1 2 j n
X1 ml Wl Xll X21 le Xln
X, m, W, Xo1 | Xa2 X2 Xan
Xi m; W Xi1 Xiz Xjj Xin
Xm mm Wm Xm1 Xm2 ij an

For the best variant corresponds the highest value of S ;- Comparéative vari-

antsare arranged in descending order. All criteria should be maximised, otherwise
normalisation should be used for minimised indicators.

Second of all, minimisation and maximisation of the indicators are carried out
according to the following formulas (Ginevicius & Podvezko, 2007; Podvezko,
2008):

minr;
Fij = J X (29)
r.
ij
max r.

where max r; —the largest i-th indicator’s value from all alternatives, min r; —
J .
J
the lowest i-th indicator’ s value from all alternatives.
Practically, for al quantitative multi-criteria methods are used positive va-
lues of the indicators. However, in practice, there are indicators that may be ne-
gative, in thiswork — the real GDP annual change and unemployment indicators
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have positive and negative values. So, these data must be moved up to positive
values according to formula (Ginevicius, Podvezko, 2001; 2007):

r=r;+b (j=1..,n), (2.11)
where bi — i-th variable displacement constant.

The size bi must to match the condition: b, > . The movement does

i

not change the distance between values I'; with any constanth, . However, the

ratio of values I; depends from the ratiol, .

The analysed problem would be solved completely, if it were possible to
move the negative data to positive and maintain the stability of the data element
ratio (Ginevi¢ius & Cirba, 2005). Nevertheless, scientists have not yet solved this
problem.

To summarise, SAW method reflects the basic idea of multi-criteria me-
thods — combining the values of the indicators and their weights into one size —
the criteria of the method. The significance of the indicators (their weights) are
determined using this method. The calculation algorithm of the method is uncom-
plicated and easily realised using simple computer programs, therefore is selected
for equity markets evaluation.

2.2. Evaluation of Companies Using Financial
Soundness Indicators

In order to reach the main aim of the thesis, the emphasisis based on the analysis
of approaches for determining financial stability. Financial stability is a descrip-
tion of the absence of system-wide episodes, when the system is not functioning
properly, for example, lack of crises (Solomon & Bucur, 2014). The company’s
financial balance and stability are achieved, when non-financial assets are funded
at the expense of equity capital, while financial assets are funded at the expense
of a borrowed capital. It should be noted that the company's financial situation
might be classified as:

— stable;

— unstable;

— critical.

Stable financia condition is gained with a sufficient level of owner equity,

good quality of assets, sufficient level of return on assets and also liquidity, stable
income and wide possibilities of attracting debt capital. Heavily, financial stability
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depends on the structure of financial sources and structure of assets of the enter-
prise, particularly depending on the balance of long-term and short-term assets.
The capability of acompany to settle paymentstimely, to finance its operation on
an enlarged scale, to withstand contingencies testify about its sound financial sit-
uation and on the contrary, violation of payment terms, development of acompany
increasing accounts payable and other factstestify about unstable and even critical
state (Lace & Sundukova, 2010). In addition, the analysis of financia stability, as
one of the key goals and management tools of the company, is undoubtedly im-
portant, seeking to maximise the economic outcomes of companies, operating in
the current business environment.

Quite a great number of existing coefficients intend for characterizing the
financial soundness of a company (Bernstein & Wild, 2000; Ross et al., 2005;
Brealey et al., 2007; Casunkas, 2005; etc.). However, many of them are deriva-
tives of each other, thus not providing additional information for management.

In order to determine the level of financial stability of an enterprise, the au-
thor choose to use a dlightly different methodology, proposed by Lace and Sun-
dukova (2010), for determining financia stability. The authors introduced a new
concept for description of company financia stability —financial soundness of the
company, based not only on the financial independence of the company and on
the level of liquidity, but also on the adequacy of the coefficient level to achieve
the financial balance of long-term (sustainable) corporate financing. According to
this methodology, the higher actual to sufficient ratios (ASRL, ASREA) of the
companies show that company has the optimal structure of assets or the optimal
level of the liquidity but lower ratios mean that company has the minimal level
and companies with lower ratios are not selected for further investment decisions
(Lace & Sundukova, 2010).

ASRL = LR x100%, (2.12)
SLL
where ASRL — actual to sufficient ratio (liquidity).
ASREA = _OETAR x100% , (2.13)
SLOETAR

where ASREA — actual to sufficient ratio (owner equity to total assets).

The detailed methodology and formulas used for calculations are given in
Annex B. Lace, Sundukova (2010) used this methodology to evaluate enterprises
in different industrial sectorsin Latvia. Taking into consideration the aim of the
thesis, this methodology was improved by the author, setting another range for
companies stability assessment (Table 2.2). The carried out experimenta re-
search has made it possible to observe that, in the long run, the initial determina-
tion of the rangesis not fully appropriate for the evaluation of the enterprises, as
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the results may be distorted. For example, using the normal range, described in
the methodology, when an enterprise is evaluated in the short-term (quarter or
year), the indicator ranges can be closer to zero and the company could be con-
sidered as stable. However, when considering a larger time line, we can see the
tension, the values of indicators have been increased or decreased and if thereisa
clear downward trend, then the value of the indicator close to zero does not imply
stable situation of company, and on the contrary, there is an indication that the
company's activity is becoming unstable. In order to prevent such ambiguities, the
range of values were adjusted accordingly for the investment decision-making.

Table 2.2. Proposed ranges for companies' stability assessment (created by author)

Ratios Range and its meaning

(Lace, Sundukova 2010)

Proposed range and its
meaning

ASRL, %
ASREA, %

Lessthan 0, the activity of
company is unstable, un-
balanced;

0<x<100, the company ac-
tivity is stable, balanced;
More than 100, the com-
pany activity is stable, but
company does not use al
of its capabilities.

Lessthan 0, the activity of
company is unstable, un-
balanced;

0<x<69.99, the average
stability of the company;
70<x<105, the stable com-
pany activity;

More than 105, the com-
pany activity is stable, but
company does not use all
of it capabilities.

Asthethesis focuses on ensuring investment return sustainability in the long
run, it is expedient to use modified range of ratios interpretation for determining
the stability of enterprises. In the thesis, the methodology discussed above and
more detailed presented in Annex B was applied to stock selection algorithm and
for selection of stocks into the investment portfolio. All listed companies will be
evaluated in selected stock markets. It should be noted that the companies with
the sufficient equity capital in long term tend to demonstrate higher stability in
the conditions of normal economic environment and would be able to develop
their activities despite adverse market conditions.
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2.3. Use of Back-testing and Investing Platform as
the Tools for Examining Intelligent Investment
Strategy

Back-testing method is used in order to interpret the past data and investigate
whether the proposed investment strategy is effective. The usage of this method
allows to simulate the trading strategy over an appropriate period of time and a
nalyse the results for the levels of profitability and risk. The duration of back-tes-
ting period should be long enough in order to include periods of various market
conditions, including uptrends and downtrends of the economic cycle. Only one
type of market test may result the unique results that may not work well under
other market conditions and may lead to false conclusions (Vilkancas, 2017; Gilli
et a. 2011; DeMiguel et a. 2009).

Back-testing method has been used in order to confirm the application pos-
sibilities of the intelligent investment strategy in the financial markets. The back-
testing logic, which was used in the thesis, presented in Figure 2.1.

Selection of test period M (199 weeks)

7

Collection of historical dataof stock prices
(weekly datais used)

O

Calcul ation of optimisation model parameters
according to first testing period return
sequences

{}

Repetition of opti misation procedure

{}

Proposal of optimal weights of tested strategy

Fig. 2.1. The expert evaluation dependence of the standard deviation upon the number of
experts (created by author)

Using the obtained weights, return on portfolio and other key portfolio pa-
rameters are calculated for the next week, i.e. t = M + 1. The process continues by
adding one new period (in this case aweek) and rejecting one last period until the
entire data period expires.
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Thetesting of formed model isvery important stage for the whole investment
process. The main hypothesis of the thesis requires investigating investment re-
turn sustainability on an individual portfolio level. Real time investment using
demo version is away to ensure the soundness of applicable strategies.

Thereare alot of investing platforms such as Zulutrade, Saxo Trader, Oanda,
DNB Trade, Meta Trade, etc., that can be used for testing the applicability of va-
rious investment strategies. The author uses DNB trade platform, as an investing
tool, for examining theintelligent investment strategy due to the following reasons
since 2012:

— DNB trade platform has a demo version that reflects the real trading con-
ditions;

— demo version is completely free, has unlimited number of desirable open
accounts,

— DNB trade platform is particularly modern and user-friendly, offering
many functions that are even carried out in avariety of waysthat are most
convenient for an investor;

— stock prices are displayed in real time, account summary and key news
are continuously updated;

— one of the unique features of DNB platform is the huge number of finan-
cia instruments that can be traded in one place, even 13.000 foreign-
owned stocks on the 29 largest global stock exchange market;

— thereisapossibility at any time to refresh the account and if necessary to
begin investment of the same amount, but slightly change the investment
strategy or other aspects, there is no need to open a new account;

— the platform can be downloaded and stored on computer, but it is not re-
quired. If necessary, it is possible to trade online, so the investor is not
obliged to use the new device, download the program again.

In summary, DNB trade platform was chosen due to its functionality and the
similarity of the investors operating tools in global capital and currency markets.
It is easy to manage investments (buy and sell financial instruments), replicate
with technical analysisindicators (graphs and their modifications) and publish re-
quired data for fundamental macro analysis and news flow. The process of trans-
action and the order submission is fully automated. The usage of back-testing
method and DNB trade platform will provide the opportunity to examine the ef-
fectiveness of proposed intelligent investment strategy in different stock markets
and approve or deny the viahility of the strategy.
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2.4. Models for Investment Portfolio Formation

Investment portfolio is the set of different investment objects, which are used by
investorsin order to earn the profit and at the same time to minimise therisk. The
formation of investment portfolio is very important in investment process. Port-
folio performance evaluation has aways been a serious question from both aca-
demic and practical viewpoints.

One of the widely used classical models for investment portfolio formation
is Markowitz theory (modern portfolio theory), which was developed by H. Mar-
kowitz in 1952. The efforts of Black (1974) and some other scientists have com-
plemented this theory. Tobin (1965) in his works disseminated the ideas of Mar-
kowitz theory and applied them to macroeconomics, while Sharpe (1966) and
Mossin (1966) determined that Markowitz idea was the main investment theory.
The problem of investment portfolio formation and diversification was examined
by Anderson and Frankle (1980), Jorion (1986), De Santis and Gerard (1997).
They analysed how many financial instruments should compose a portfolio in or-
der to ensure investment safety. For risk remission, Roll (1980) was the first who
proposed to form orthogonal portfolio. Subsequently, Asgharian (2011) has pro-
posed asset allocation models with latent factors based on the portfolio orthogo-
nality principle.

A. V. Rutkauskas (2000) was the first one who introduced the idea of ade-
guate portfolio in Lithuania, and the specific features of thistheory were examined
in his works (Rutkauskas, 2001, 2005a, 2005b, 2006; Rutkauskas et al., 2009;
Rutkauskas, 2017). The essence of this theory is assessment of investment port-
folio risk, profitability and reliability. Fuertes et al. (2009) investigated the vola-
tility of equity markets by examining whether the importance of daily data usage
depends on market conditions and the use of daily GARCH forecasts. While at
the same time, Carriero et al. (2009) proposed forecasting exchange rates with a
large Bayesian vector autoregression (VAR), which they argueismore robust than
random walk models, providing better forecasts for most countries over any hori-
zon. Furthermore, Meucci et al. (2014) used the ‘ Effective Number of Minimum-
Torsion Bets' to evaluate portfolio diversification and compared it to the equal
weight approach to portfolio allocation. Zhongbao et al. (2018) studied cardinality
constrained mean-variance (hereinafter — CCMV) portfolio selection problem and
chosen to approximate the CCMV frontier by innovatively applying method of
data envelopment analysis.

Hence, many scientists tried to find universal method for investment portfo-
lio diversification and evaluation or improve the extension of Markowitz theory,
but this problem has not been solved yet.

The author aims to analyse Markowitz portfolio theory, which is foundation
of investment portfolio theories, and adequate portfolio theory, which improved
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Markowitz theory adding additional criteria of reliability for investment portfolio
evaluation.

At first, Markowitz suggested a concept of effectiveness. In order to analyse
the set of efficient portfolios, it is necessary to calculate the expected return and
standard deviation of return for each financial instrument of the portfolio. Marko-
witz quantified how diversification of the portfolio can reduce portfolio risk. His
model is based on the expected stock return and risk. In addition, Markowitz's
theory has several assumptions (Reilly & Brown, 2006):

— investorslook for every investment opportunity as the probability distri-

bution for the expected return on investment for a given period;

— investors seek to maximise the expected benefits for the investment pe-
riod, and their utility curves show decreasing marginal profitability;

— investors measure portfolio risk as a variation of expected return;

— investors adopt decisions based only on risk and return, thus their utility
curves are the function of expected return and a standard deviation of
expected return;

— at the same level of risk, investors prefer portfolio with higher returns,
and under afixed rate of return, investors prefer lower risk.

In order to establish the efficiency of investment portfolio it is necessary to
calculate the expected return and standard deviation of profitability for every port-
folio. The formation of Markowitz model requires the following data:

— expected profitability of each share;

— the standard deviation of the profitability, which measures the risk of

each share;

— the covariance — a measure of equity profitability ratio (Kancerevycius,
2009).

The foundation of Markowitz portfolio theory is based on investor’s inten-
tion to make a greater return of financia instruments possible in an existing level
of risk. Creation of optimal portfolio — is the essence of Markowitz theory. It is
necessary to take into account the volatility of stock returns and the variance or
covariance assessment for these factors quantitatively (Valentinavicius, 2010):

Cov(RgR;) = E(Ry — Ex)(R, — EY), (2.14)

where cov — covariance, Ry — the profitability of shares, E;.x — the average of
shares profitability.

However, Markowitz model does not impose the sole optimal portfolio; it
definesthe efficient frontier, where all portfolios are optimal. These combinations
are possible, but not necessarily correct. In order to determine the optimal portfo-
lio sole, the indifference curves are used. These curves depict investors' attitude
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to risk and profitability. Indifference curves are linear and parallel. The higher
curve means more desirable situation. The task of every investor is to find the
portfolio tangent under the best (highest) indifference curve (see Fig. 2.2).

For the above-mentioned reasons, the Markowitz's theory has become the
classic work for investment decisions management. According to Markowitz's
classical theory, investors construct their portfolios with all assets available in the
market; however, extensive empirical studies showed that many investors prefer
to limit the number of assets in their portfolio (Goetzman & Kumar, 2008). For
this reason, the adequate portfolio theory is analysed on purpose to reduce the gap
between theory and practice.

According to Rutkauskas (2006), formation and management of portfolio re-
quires effective evaluation of various portfolio conditions existing on the efficient
frontier description of their interaction or analysis of other portfolio characteris-
tics. Portfolio decisions should be achieved when it is impaossible to describe the
profit possibilities of portfolio not as a point estimated but as their probability
distribution. Before examining the concept of adequate portfolio, it should be un-
derstood that this is a common set of financial assets in order to determine the
reliability of profitability.

RJL.

Profitability

1'1 S

Risk (standart deviation)

Fig. 2.2. The efficient frontier and the indifference curves (Leipus & NorvaiSa, 2003)

Analysed investment portfolio process allows extending the opportunities of
Markowitz modern portfolio, because, in author’s understanding, the adequate
portfolio is a natural extension of Markowitz portfolio. One of the main ad-
vantages of investment decisions is assessment of reliability. Standard deviation
iswidely used among scientists and is not an appropriate tool to describe the ob-
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jectives of investor. The effective decisions of modern investment portfolio be-
come the starting point for adequate investment decisions. The propinquity of
modern and adequate portfolio is illustrated through effective and maximum ar-
eas, aswell asthree-dimensional utility function of finding the most advantageous
portfolio for the investor (Rutkauskas, 2006).

It is possible to determine the efficient frontier of portfolio, knowing the pa-
rameters of profitability and risk, where the rationa investor should choose the
optimal portfolio. The efficient frontier shows the composition of the portfolio
combinations that gives the highest return for a given risk, and, similarly, those
portfolios have the lowest risk for a given level of return. In order to establish an
efficient frontier (in case of more than two securities), one should start from the
identification of portfolio set. All the possible combinations of portfolio risk and
return presented graphically constitute the efficient surface of portfolios.

Concept of adequate portfolio let investment portfolio holder to see the over-
all profitability of active possibilities, thus simplified in practice more often en-
countered the decision-making path. It would be appropriate to compare the Mar-
kowitz and adequate portfolio theories (see Table 2.3).

In order to understand the guideline of adequate portfolio theory it is worth
to deep inside the geometric image of investment portfolio. The choice of investor
should be moved into a three-dimensional plane where the portfolio risk is de-
picted in abscissa, portfolio profitability possibilities — in ordinate, and the third
characteristic - the portfolio profitability reliability — in coordinate (Rutkauskas,
2000). This three-dimensional surface view is called the efficiency zone that is
made up of al quintile effective lines (Rutkauskas & Stankevicien¢, 2003). Ac-
cording to the adequate theory model, the investor will seek to maximise the guar-
antee that the profitability will be no less than the selected level. The set of effec-
tive lines is defined as isoguarantee of investment portfolio — the line of
opportunities surface, connecting points of equal guarantees. If probability of all
isoguarantee that the portfolio value is not less than changing value, the investor
should choose the maximum of the probability possibility (Rutkauskas, 2003).

The view of three-dimensiona effective area especially useful for under-
standing the influence of distributions of individual investments forms on overall
portfolio opportunities distribution form.

Now it can be complemented or concretised the concept of effective (or max-
imum) zone. Where is all “quantile of risk — profitability possibilities’ effective
linesfor criteriasets of portfolio and perpendicular keeping them in the appropri-
ate level of quintile p.=P {a}, we will have the graphic view of effective zonein
three-dimensional spaces. The corresponding lines will be isoguarantee i.e. the
line, having the same significance of survival function by changing both the prof-
itability and risk values. Thus, effective zone is the unique plait of isoguarantees
and survival functionsin each risk level (see Fig. 2.3).
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Table 2.3. The comparison of classical and adequate portfolio (Rutkauskas, 2000;

2005a)

Markowitz portfolio theory

Adeguate portfolio theory

e determinesthe efficiency line where
the existing portfolios possess max-
imum expected (average) profitabil-
ity among the given portfolios of
riskiness,

e eachinvestor'sindifference curve
allows the choice of portfolio where
the investor is able to gain the max-
imum of average profitability.

e determinesthe efficiency zone where
each level of possible portfolio risk
possesses the distribution of maxi-
mum possibility probability;

e eachinvestor's utility function could
experience such level of risk and dis-
tribution of the highest possibilities
that maximise the investor's utility.

e  The choice of investment and port-
folio investment made in the inter-
action between profitability average
and riskiness of profitability oppor-
tunities (often - standard deviation)
trends and taking into account the
investor's indifference curve of the
average profit —in therisk plane.

e  Profitability possibilities for each in-
vestment as well asthe rest of the
portfolio are examined together with
recipient of risk (subject experiencing
risk) utility function, which takes into
account the possibilities probability
distributions.

Together here is submitted the geometric view of three-dimensional model
of the utility function. In order to achieve the investment strategy that may be
more adequate for the interests of investors, it is necessary to use the diverse pos-
sibilities of an adequate investment portfolio.

Reliability

ks Profitability

=4 Survival functions

Riskiness

Fig. 2.3. The general view of three-dimensional efficient surface and respective utility
functions (Rutkauskas, 2006)
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As an adequate portfolio model allows considering any empirical probabil-
ity distribution with a predictable set of stock return, therefore, this model, as an
adequate instrument for taking investment decisions on the stock market, will be
integrated into the author’ sintelligent investment strategy scheme in order to ve-
rify the adequacy of intelligent investment strategy.

It should be noted that before making investment decisions, using an ade-
guate portfolio theory, the preparatory steps are carried out —the data are collected
and stock selection is carried out. In addition, after that, according to adequate
portfolio theory, the optimisation is carried out and system provided the structure
of stocks for investment portfolio formation (Fig. 2.4).

Data collecting

Stock selection

Forecasting

h 4

Investment decision
making

Fig. 2.4. Thelogic of decision-making using APT (created by author, according to
Rutkauskas, 2006; 2017)

Stock selection has been carried out using the methodology, proposed by
Rutkauskas (2017), which is based on ranking of the alternatives according to the
technical analysis of stock price. The following parameters are used for stocks
selection: cyclicality, correlation, kurtosis, skewness, maximum growth, maxi-
mum risk, moderate growth and moderate riskiness.

The cyclicality is measured by the correlation of the asset with the market
index during the analysed period and the correlation according to its correlation
with all remaining portfolio assets. The kurtosis could be measured with the help
of the probability distribution. The ratio of distribution mode and mean could be
used for skewness measure. The ratio of the asset supply price and the first price
over the period considered was used to estimate the maximum growth. The stan-
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dard deviation of the distribution was used for maximum risk assessment. The
ratio of maximum growth and standard deviation used for moderate growth meas-
ure and the ratio of standard deviation and mean used to measure the moderate
riskiness. This stock selection logic was chosen as a comparative method that will
be used for intelligent investment testing.

2.5. Formation of Intelligent Investment Strategy

The author introduces a scheme of intelligent investment strategy, as a specific
investing actions procedure in the current thesis (Fig. 2.8). The created scheme
consists of three main stages:

1. The selection of stock markets.

2. Thealgorithm for stock selection.

3. The scheme of investment portfolio formation and testing.

In order to develop a conceptual framework for intelligent investment strat-
egy in stock markets, it isimportant to establish alogical model for stock market
selection (Fig. 2.5). Short description for each phase is given below.

— The analysis of impact indicators on stock market return. The aim of this
phase isto analyse the works of researchers, who investigated the impact
of various indicators on stock markets return.

— The set of impact indicators for stock market selection (see Subchapter
1.6). The aim isto provide the set of impact criteriafor stock market se-
lection, which generates stable return in the long-term.

— Data collection. The data was collected from Bloomberg laboratory of
Kaunas University of Technology and others databases.

— The choice of experts. It isimportant to properly select experts from in-
vestment field in two different areas: business and academic communi-
ties, aswell as compare the results of their evaluation.

— Determination of impact indicators significance. The experts should pro-
pose the wei ghts for the most important impact indicatorsthat will be used
for further investigation.

— Market evaluation, using multi-criteria evaluation method. In this stage,
the selected stock markets will be evaluated using historical data of deter-
mined impact indicators and multi-criteria evaluation method SAW.

— Stock market selection. According to the evaluation results, the author
would distinguish the best markets that would be used in further investi-
gation.
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: Data collection .
. = gnal_yss o — (Bloomberg, World — ThizEre/eees
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Fig. 2.5. The scheme of stock market selection (created by author)

The second stageisthe most important part of intelligent investment strategy.
Financial soundness evaluation of listed companies (see Subchapter 2.2 and An-
nex B) and the evaluation of each stocks price, calculating the return and risk level
(standard deviation) isthe most important part for the second stage and formation
of stock selection algorithm. The stock selection is carried out in the following
stages according to second stage of intelligent investment strategy — stock selec-
tion algorithm stages (Fig. 2.6):

— Financia soundness evaluation of listed companies. According to meth-
odology, which was described in Subchapter 2.2 and Annex B., all stocks,
which are included in the selected index of each country (the list of se-
lected indices, with number of components, for the research is presented
in Table 3.15), were evaluated. According to the financial data of every
company, the sufficient and actual indicators have been calculated. The
final assessment is carried out based on calculated actual to sufficient ra-
tios.

— The return and risk (standard deviation) of each stock price have been
calculated, taking into account that stocks with higher return and lower
standard deviation are potentially better for investment than others.
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— Theidentification of investment objects. Based on the evaluation results
obtained in the first and second stages, the investment objects are divided
into the most stable companies, average stability companies, the lowest
stability and companies, which are at the bankruptcy zone.

— Financial data update and the redistribution of companies is carried out
quarterly, stock prices datais updated weekly. It should be noted that the
main set of stocks (in this research was selected fourteen most stable
stocks), identified after analysis, isreviewed quarterly.

_________ Dataupdate (Bloomberg, quarterly |
financia data, weekly stock prices data)

Stock market
Financial soundness eval uation of — -

:_ listed companies Evauation of stock price ————— |
I |

|
|
I'[ Sufficient indicators Actual indicators |
: SVOE Liquidity ratio (LR) - |
| |SLOETAR Owner equity to total * Return, % |
| ssTL assets ratio (OETAR) * Risk (standard '
sl deviation) :
[ | T |
| . |
| |* Actud to sufficient retio (liquidity, %) —_— |
| |o Actud to sufficient ratio (owner equity to total » Identlflcatg); ecz:ft;nvesiment :
' |
' |
' |
: i T i , I
| | Top companies (the Middle companies L ow companies (the lowest Companies at the :
| most stable) (average stability) stability) bankruptcy zone |
' |
' |
' |
' |
' |
' |

|

Fig. 2.6. Stock selection algorithm (created by author)

The last stage of intelligent investment strategy is the formation and testing
of investment portfolio (Fig. 2.7). Two kinds of portfolios were formed. The first
portfolio will be formed according to the results of stock selection agorithm, pro-
posed by the author and the second — according to stock selection, based on rank-
ing of the alternatives according to the technical analysis of stock price, proposed
by Rutkauskas (2017). This portfolio will be used for intelligent investment strat-
egy verification. Fourteen stocks were selected for portfolios formation in this
research and then carried out the back-testing of portfolios, comparing the 11S
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portfolios return and risk with the return and risk of comparative investment port-
folio aswell aswith return and risk of stock market index for every stock market.
The structure of portfolioswas determined using adequate portfolio theory. In ad-
dition, it should be noted that for portfolio formation it could be used not neces-
sarily fourteen stocks, it could be any other variable size.

[ 1S implementation ant testing [
I

Portfolio formation (according stock selection Portfolio formation (according to stock
algorithm) selection, based on technical analysis indicators)
\—1 Analysed dl stocks from index E—‘
L ' 1
Selected n stocks ] [ Selected n stocks I

Investment portfolio formation (APT)

[

[ Back-testing of portfolios I
T

< 3 1
11S portfolio return Stock market index return TAP portfolio return
and risk and risk and risk
4{ Comparison of results [47

Monitoring of I1S strategy under close to the
red market conditions

Fig. 2.7. Scheme for investment portfolio formation and intelligent investment
strategy testing (created by author)

The combination of al three stages forms the general scheme of intelligent
investment strategy, which is presented in Figure 2.8.
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Fig. 2.8. The scheme of intelligent investment strategy (created by author)
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2.6. Conclusions of Chapter 2

1. With references to research literature it was determined that when more

than one criterion is included for the selection process, there is a need to
incorporate experts into evaluation process. Expert evaluation method is
applicable in various fields with no exception in the investment area,
therefore, was offered to be used as appropriate method for determining
the significance of impact indicators on stock markets return.

After analysis of different multi-criteria evaluation methods usage in var-
ious economic fields, it was established that SAW method describes the
meaning of multi-criteriamost obviously and it ismore often used in prac-
tice. As aresult of this, SAW method was selected for financial markets
analysis.

The analysis of the methods, which are used to determine the financial
stability of listed enterprisesin stock markets, helped to identify the most
appropriate method, which appeared to be financial soundness evaluation
methodology; and with its help to measure the stability level of enter-
prises.

It was determined that back-testing method is the best method in order to
interpret the historical past data and investigate whether the proposed in-
vestment strategy is effective or not. DNB trade platform is selected as a
tool for examining intelligent investment strategy viability under close to
real market conditions.

The analysis of investment portfolio formation was carried out and eva-
luation methods have shown that portfolio performance evaluation has
always been a serious question from both academic and practical view-
points. Many scientiststried to find universal method for investment port-
folio diversification and evaluation or improve the extension of Marko-
witz theory, but this problem still exists. Adequate portfolio theory was
suggested to use for investment portfolios formation in order to identify
the structure of investment portfolio. Stock selection, based on ranking of
the alternatives, according to the technical analysis of stock price, was
suggested to use as a comparative method to test the main part of intelli-
gent investing strategy — stock selection algorithm and for verification of
intelligent investment strategy.

According to the proposed methodol ogy, the scheme of intelligent invest-
ment strategy was introduced, which consists of three main stages: the
selection of stock markets, the algorithm for stock selection and the
scheme of investment portfolio formation and testing.



Implementation and Testing of
Intelligent Investment Strategy

This chapter presents an experimental investigation of stock markets. It was de-
termined to investigate top stock markets that are the most attractive for investors
and suitable for investments during the period considered according the results of
the evaluation. The results of multi-criteria evaluation of financial markets al-
lowed selecting the most stable markets, which are expected to generate higher
investment return than othersin the future. The scheme for stock market selection
has been proposed. Also, this chapter presents the formation of intelligent invest-
ment strategy, its implementation and testing. Nineteen investment portfolios
were formed according to the proposed stock sel ection algorithm. These portfolios
have been tested using back-testing method. The results of back-testing for each
market have been compared with return of benchmark at the same period of time
and adequate portfolio theory results. The usage of intelligent investment strategy
might help to reach the main goals for every investor. The tests and calculations
were performed using data, collected in Bloomberg laboratory of Kaunas Univer-
sity of Technology, the data from World Bank, Investment Company Institute,
“Amadeus’ and other databases. Research results are presented in the journal pub-
lications by the author: Kvietkauskiené (2014), Kvietkauskiené & Maknickiené
(2015), Kvietkauskiené (2017) and conference proceedings by Kvietkauskiené &
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Martinkuté-K auliené (2014a), Kvietkauskiené & Vysniauskas (2016), Kvietkaus-
kiene & Martinkuté-Kauliené (2016), Kvietkauskieneé & Martinkuté-Kauliené
(2017).

3.1. The Investigation of Stock Markets

Every stock market is closely related to the country’ s economy; therefore, the de-
velopment of its relation with country’s economic development is reciprocal as
general improvement in the economic situation creates more assets in the stock
market while development of securities market accelerates country’s economic
growth. It is estimated that after falling of stock prices, we can expect economic
stagnation and vice versa, rising stock pricesis asign of apotential growth.

Itiswell known that the behaviour of financial markets can describe the eco-
nomic situation in the country. Financial markets demonstrate businesses' opinion
about sovereign behaviour in the near future, as stock prices are influenced by
investors' expectations. For this reason, changes in stock price are usually exam-
ined, as they reflect the changing economic situation. Therefore, investors fre-
quently change their investment decisions not only by observing the equity mar-
kets, but also the macroeconomic situation in the country: followed policy of
Federal Reserve Bank, public information by Central Bank representatives, fore-
casts of the World Bank, for instance, even problems in Greece has influence on
stock market situation and investor decisions. In particular, the influence of Greek
problemsisfelt in the whole European Union.

According to the fast change and growth of the financial markets, it becomes
necessary to create or select right toolsthat help investorsto maketheir investment
decisions and select assets for investment portfolio correctly in order to achieve
investment return and avoid risk. Stock price forecast methods are the most de-
batable topic for investors. Due to their functions in the economy, the stock mar-
kets in modern conditions of globalization are becoming very attractive to inves-
tors. There is a need to form a potential stock market selection algorithm,
according towhichinvestorswill be ableto forminvestment portfoliosin different
stock markets.

According to the scheme ( Fig. 2.5 in subchapter 2.5), designed by the author,
it is possible to analyse the issue of the market value and to select markets that
may potentially generate investment return sustainability for every investor. In-
vestment return sustainability means a stable investment return in long period.
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3.1.1. Determination of Stock Markets for Further Analysis

It was considered that in order to get the most accurate results of market selection,
the primary stage of market selection mechanism should be the analysis of histo-
rical data. The period of 2007—2016 was chosen for stock market selection. Com-
posite leading indicator (hereinafter — OECD) was used for the determination of
economic cycles of this period. OECD indicator provides early signals of turning
points in business cycles, what shows the fluctuations of the economic activities
during long run.
Four stages of business cycle are distinguished:

— Expansion—theleading indicator isincreasing and the level is above 100.

— Downturn —the leading indicator is decreasing, but still above 100.

— Slowdown — the leading indicator is decreasing and the level is below

100.
Recovery —the leading indicator isincreasing , but still the level is below
100.
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Fig. 3.1. Composite leading indicator during 2007—2016 period (created by author, based
on OECD Data 2017)

During the analysed period, stock markets have gone through all phases of
the business cycle (Fig. 3.1); therefore, it is expedient to analyse such period in
order to formulate long-term investment decisions. Thisis particularly important
step, because solutions must be effective not only during a particular period of the
past, but also in fundamentally different situations, both in the stages of a global
economic recovery and in the periods of economic recession.

The choice of such periods was influenced by adequate decision-making
logic. The markets were chosen globally, 42 global stock markets from Europe,
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America, Asiaand Australia continents were chosen to analyse (Fig. 3.2). Devel-
oped and devel oping markets were selected for the research.

Australia
Asia 2%

America
7%

= Europe = America = Asia = Austrdia

Fig. 3.2. The distribution of selected equity markets by continents (created by author)

The connection between devel oped and developing stock marketsisvery im-
portant because due to its small scale, devel oping stock markets are dependent on
other markets external effects. The strength of economic relations between coun-
tries affects the increase of private capital flows to developing countries; also, the
integration of these countries into the globa financial market is strengthening
(Danilenko, 2008). Selected countries for the research and symbols of their stock
market indices are presented in Annex A.

One of the main goal s of the research isthat an intelligent investment strategy
would be able to function in any part of the global stock market, therefore, the
author choses to analyse alarge humber of countriesin the world.

3.1.2. Expert Selection and Determination of Indicators
Significance

For the purpose of selecting stock markets that potentially may maintain invest-
ment return sustainability for investors, the author has identified 10 impact indi-
cators on stock market return devel oped in the scientific literature (see subchapter
1.6). The main goal of the expert survey is to carry out an expert evaluation on
impact indicators in order to identify the importance of all selected criteria on
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stock market return (give weights to indicators). This analysis will give a possi-
bility to evaluate stock markets taking into account all the indicators.

The main criterion for the experts’ selection was their professional experi-
ence, which means, they have to be not less than three years in the investment
sector. Regarding the mentioned criterion, the author selected 20 experts from ac-
ademic and business sectors that have invaluable experience in investment and
collected the answers and evaluations from 14 experts — academicians and busi-
ness representatives.

Experts had to evaluate and give the weights for 10 previously identified im-
pact indicators (Fig. 1.6) according to their importance on stock market return
where 10 —the most important, 1 —the least important indicator. 10 out of 14 were
male and 4 of them were female. Experts distribution by age is presented in Fi-
gure. 3.3.
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Fig. 3.3. The distribution of age by experts (created by author)

50% of experts are the doctors of science, 42.86 % — have higher university
education and 7.14 % — higher non-university education. Seven experts are wor-
king at universities pedagogical and scientific work; other seven experts are wor-
king in business or in a private sector.

61.54% of experts have morethan eleven years of work experienceininvest-
ment field and 23.08% have more than twenty years, thereforeit can be considered
that the experts were chosen correctly and the results of their evaluation will be
significant in regards to their long-term experience.

It should be noted that the opinions of experts from the business and aca-
demic community are different. According to literature review, the most analysed
indicators and their impact on stock markets return are the main macroeconomic
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indicators such as real GDP annual growth, unemployment rate, debt to GDP ra-
tio, 10-year government benchmark yields. Experts evauation of indicators
shows alittle bit different results, which are presented in Table 3.1.

Table 3.1. Experts evaluation of impact indicators on stock market return (10 — the
highest score, 1 —the lowest score) (created by author)

Indicator/
Expert 1/2|3|4|5|6|7|8|9|10|11|12|13]|14
10-year
government
benchmark
yields 3| 5| 3| 6| 3| 4|/10| 5| 4| 9| 7| 5| 6| 7
Consumer
priceindex | 2| 4| 5| 3| 6| 4| 9| 8| 8| 4| 6| 3| 7| 6
Market
capitaisation | 9| 9| 9| 4| 2| 4|110|10| 5| 7| 3| 7|10| 3

P/E ratio 7/10|110| 9| 1] 4]10] 8| 2] 9] 1| 2] 1]10
Investment

funds market

size 10| 8] 1| 8| 1| 4|10]10| 2| 7] 9| 4] 9] 1
Real GDP 1| 7| 4] 7| 8| 8] 9|10 7| 6| 8] 2
Exchange

rate change 8| 6| 2| 3| 3| 4] 9] 9| 2| 9] 4|, 6] 4| 4
Unemploy-

ment rate 4| 2| 7|1 4| 8| 6] 9] 8] 2| 7|10 6] 3| 5
Debt to GDP

ratio 5/ 3| 6| 1| 5] 6] 9] 9| 2| 4|, 5| 8]/ 5] 2
PMI 6| 1| 8| 2| 1| 6| 6] 6| 2| 7] 2] 9] 2] 9
Total 5555|5547 |38 |50]|91[83]36|69]|55]|52]|55]|55

Theexperts' survey showsthat the most important indicators on stock market
return are real GDP annual growth, market capitalization as percentage of GDP,
P/E ratio and investment funds market size (1% — 4™ places, the highest weights)
and the least important — purchasing managers index (10" place, the lowest
weight) (Table 3.2).

Such distribution of the significance of the indicators was determined by the
fact that the experts were chosen both as theorists and as practitioners. For exam-
ple, PMI indicator is widely used among investors, but the academicians give the
lowest score for thisindicator.
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Table 3.2. The significance (weights) of impact indicators (created by author)

Indicator/ Expert Sumof | Averages | Weights | The places
ranks S of
indicators

10-year government benchmark 77 55 0.097 6
yields, %
Consumer price index 75 5.36 0.094 7
Market capitalisation as percentage | 92 6.57 0.116 2
of GDP
P/E ratio 84 6 0.106 3/4
Investment funds market size 84 6 0.106 3/4
Real GDP annual growth, % 93 6.64 0.117 1
Exchange rate annual change 73 521 0.092 8
Unemployment rate 81 5.79 0.102 5
Debt to GDPratio 70 5 0.088 9
PMI 67 4.79 0.084 10
Total 796 56.86 1

The next step in stock market eval uation processis the assessment of selected
markets (countries) according to statistical data of selected criteria and their
weights, given by experts.

3.1.3. The Results of Stock Markets Multi-criteria Evaluation
Using SAW Method

In order to verify the reliability of the results of expert evaluation, the level of
expert consistency was established. The basisfor the evaluation consists of expert
evaluations of impact indicators (Table 3.1). For this purpose, 2 criterion was
used (Kendall, 1970).

Table 3.3. The values of ;(2 criterion of expert evalaution compatibility (created
by author)

7 22 (005) 22 (0.00)

45.73 16.92 21.67

Calculated value of y? ishigher than x2.;,. According to Kendall (1970) the-
ory, the experts evaluation compatibility was verified and all evaluations of ex-
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perts have been harmonised, thus it can be concluded that the results are reliable.
Calculated value of x? ishigher than y2,;,. The calculated values of 2, xZ,;, are
presented in Table 3.3. Data of the previously described impact indicators were
used for the determination of the most stable marketsfor investment (see subchap-
ter 1.6).

Table 3.4. The identification of analysed indicators direction (created by author)

Indicator Direction of the indicator

Real GDP annual growth rate, % Max
10-year government benchmark yields, % Min
Consumer priceindex (CPI) Min
Investment funds market size Max
Debt to GDP ratio, % of GDP Min
Unemployment rate Min
Exchange rate annual change (local currency per US Min
dollar), %

Purchasing Managers indicator (PMI) Max
Market capitalisation as percentage of GDP Max
P/E ratio Min

Asit was mentioned in subchapter 2.1.2, the multi-criteria eval uation method
SAW will be used for market evaluation. The first step of evaluation is the iden-
tification of indicators direction in order to recognise which indicator is maximi-
sing and which one is minimising (Table 3.4). The highest values of maximised
indicators and the lowest values of minimised indicators are the best.

Real GDP annua growth usually has a significant impact on stock market
return, the real growing GDP change shows not only the healthy economy of
country but also the same direction in stock markets, while lower GDP rate has
the opposite effect on stock market return, hence the direction of thisindicator is
maximising. High 10-year government benchmark yields demonstrate country’s
security and strong economy, but lower yields stimulate economic growth and
lead to higher corporate profits and stock price growth, so the direction of indica-
tor isminimising. CPI isthe benchmark inflation guide for economy. Thisindica-
tor reflects the efficiency of the state monetary policy. Lower CPI rate shows the
stability of the country, so theindicator is minimising. The direction of investment
funds market size indicator is maximising, because the larger size of the invest-
ment fund market determines the attractiveness of the investment environment in
that country. Lower Debt to GDP ratio shows the stable economic situation of the
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country, so the direction of thisindicator is minimising. As GDP, the employment
rateillustratesthe strength of economy, contrary to thisindicator isunemployemnt
rate, which isthe critical measure for economy*shealth, so thisindicator direction
is minimising. Exchange rate annual change (local currency per USD dollar) has
an impact on the company’s competitiveness as it affects the price of foreign cu-
rrency, leading to changes in the company’s profits and equity, which in return
will lead to price adjustmentsin the stock market. When the relation between local
currency rate and US dollar was examined, it was found that the ratio is minimis-
ing. Market capitalisation as percentage of GDP indicator has the maximising di-
rection, because the positive fluctuations in market capitalisation index reflect a
positive relationship between market capitalisation and stock market indices,
therefore it could be argued that this index rises when stock prices grow, as the
number of stocks is a constant. P/E ratio has the minimising direction. This indi-
cator is one of the most widely used value indicators from investors. Stocks with
lower P/E ratio are perceived as having cheaper current price, hence expected to
generate higher return in the subsequent period. Purchasing Managers indicator
(PMI) was not included in the evaluation, because the data of this indicator were
not available for al selected countries.

The selected testing period is ten years (2007—2016). Also, the following
countries were eliminated from the research due to the lack of some data: Slo-
vakia, Singapore, Slovenia, Iceland, Hungary and Argentina. The normalised data
of analysed indicators and countries are presented in Annex C (C.1-C.9).

The highest real GDP growth has been captured in Chinaduring all the period
from 2007 to 2016. Such growth has been caused by increase of China exports,
greater consumer spending and capital investment growth. The negative real GDP
growth has been observed in Argentina during the same period of time. Du-ring
analysed period of time China has the strongest growth of real GDPin 2007-2010
as well as the highest normalised value between 2012 and 2016, what shows the
stability of the country. Ireland had the highest value of Real GDP in 2014-2015
period, while Turkey had the strongest growth of real GDP in 2011 and 2013
(Fig. 3.4, Annex C.1).

Estonia has the lowest Debt to GDP ratio during the past ten years. At the
end of the fourth quarter of 2016, the lowest ratio of government debt to GDP was
recorded in Estonia at 9.5 percent, while at the sametimein Latviaat 40.1 and in
Lithuania at 40.2 percent. In comparison, the highest ratios were recorded in
Greece (179 %), Japan (250.4 %) and Italy (132.6%) (Annex C.2).

The countries with the lowest unemployment rates during evaluated period
are considered better than countries with the highest unemploement ratios. During
2007-2012 the unemployment rate of Norway was the lowest, so normalised
value of Norway during this period the highest (equal to one). South Korea had
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the lowest ratio in 2013, Hong Kong in 2014-2015 and Japan had the lowest ratio
in 2016 (Annex C.3).

Asit was mentioned previously, market capitalization as percentage of GDP
ratio is along-term indicator that allows evaluating the current valuation and ex-
pected returns of country stock market. According to the normalised data, during
all research period, Hong Kong had the highest ratio, the ratio fluctuated from
1254.5% in 2007 t0 995.05% in 2016 years. The lowest market capitalisation ratio
wasin Latvia (3.23% in 2016) and Slovakia and seeked only 5.36% at the end of
2016 (Annex C.4).

IMF DataMa pper Real GDP growth (Annual percent change)

30

1980 1985 1990 1995 2000 2005 2010 2015 2020
@ China, People's Republicof @ Turkey @ Ireland

OIMF, 2018, Source: World Economic Outlook (April 2018)

Fig. 3.4. Real gross domestic product growth in China, Ireland and Turkey (IMF, 2017)

The countries with the lowest exchange rates changes (comparing local cur-
rency per US dollar) during evaluated period are considered better than countries
with the highest exchange rate changes. This indicator is minimised and during
analysed 2007—2016 period the lowest exchange rate change was in Hong Kong,
so normalised value of thisindicator was the highest (equal to one) (Annex C.5).

The countries with the lowest CPI during evaluated period are considered
better than countries with the highest CPI. Thisindicator is minimised and during
2007-2009 CPI of Ukrainewasthe lowest, so normalised value of Ukraine during
this period was the highest (equa to one), while in 2015-2016 Ukraine had the
highest CPI ratio (the ratio seeks 205.73 in 2016), this situation was influenced by
the political situation in Ukraine. The lowest ratio in 2010-2014 was in China,
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while Switzerland had the lowest CPI during 2015-2016 (the ratio was about 98)
(Annex C.6).

According to the evaluation of 10-year government benchmark yield (%) of
the countries (Annex C.7) and the fact that prices of bonds and stocks move in
opposite directions, the most attractive country for investment in stocks was Japan
during the evalution of 2007—2016 period, because it had the lowest 10 year gov-
ernment benchmark yields, with exception of 2012, when the lowest ratio was
fixed in Switzerland. The opposite situation was in Russia, the highest values of
the ratio were recorded (10-year government benchmark yield in 2016 reach
10.44%).

The countries with the lowest P/E ratio during evaluated period are conside-
red better than the countries with the highest value of ratio. This indicator is mi-
nimised and during 2007—2008 the P/E ratio was the lowest in Cyprus, |sragl had
the lowest ratio during 20092010 and in 2012, Russia—in 2011, however, Greece
had the lowest ratio in 2013-2015 and Cyprus — in 2016. Normalised values of
thisindicator were the highest (equal to one) (Annex C.8).

Table 3.5. Calculated S values for all markets (created by author)

Country (market) Svalues by the year
2007 | 2008 | 2009 . 2014 | 2015 | 2016

United Kingdom 0.3165 | 0.3160 | 0.3392 | ... 0.3530 | 0.3309 | 0.3650
Austria 0.3103 | 0.3439 | 0.3541 | ... 0.3875 | 0.3367 | 0.3857
Germany 0.2672 | 0.2894 | 0.3228 | ... 0.4316 | 0.4004 | 0.4914
Finland 0.3007 | 0.3166 | 0.2919 | ... 0.3451 | 0.3031 | 0.3582
Ireland 0.3252 | 0.2705 | 0.2888 | ... 0.3502 | 0.3564 | 0.3722
Norway 0.4029 | 0.4091 | 0.4201 | ... 0.6149 | 0.3581 | 0.4508
South Korea 0.3636 | 0.3867 | 0.4427 | ... 0.6401 | 0.3997 | 0.4327
Italy 0.2813 | 0.2807 | 0.3192 | ... 0.2766 | 0.2505 | 0.2923
Lithuania 0.3779 | 0.3271 | 0.1988 | ... 0.6827 | 0.3026 | 0.3138
Netherlands 0.3828 | 0.4172 | 0.4181 | ... 0.4958 | 0.3347 | 0.4023
Belgium 0.2795 | 0.2904 | 0.3347 | ... 0.3509 | 0.2994 | 0.3654
Brazil 0.2486 | 0.2791 | 0.3284 | ... 0.3335 | 0.2253 | 0.7062
United States 0.3142 | 0.3151 | 0.3233 | ... 0.4399 | 0.3376 | 0.4118
Latvia 0.3554 | 0.2688 | 0.2478 | ... 0.3348 | 0.3040 | 0.3889
Estonia 0.4161 | 0.3502 | 0.3326 | ... 0.3986 | 0.3866 | 0.4164
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End of Table 3.5
Country (market) Svalues by the year
2007 | 2008 | 2009 .. 2014 | 2015 | 2016
Sweden 0.2884 | 0.2980 | 0.3168 | ... 0.3384 | 0.3422 | 0.3776
Denmark 0.3282 | 0.3615 | 0.3308 | ... 0.3519 | 0.3451 | 0.3802
Hong Kong 0.5473 | 0.6054 | 0.5879 | ... 0.6494 | 0.6201 | 0.6209
Switzerland 0.3813 | 0.4133 | 0.4530 | ... 0.4554 | 0.8400 | 0.4503
Israel 0.2824 | 0.3022 | 0.4047 | ... 0.3505 | 0.3256 | 0.4073
France 0.2743 | 0.2924 | 0.3261 | ... 0.3016 | 0.2890 | 0.3344
Australia 0.3492 | 0.3747 | 0.3862 | ... 0.3511 | 0.3179 | 0.3854
Greece 0.2784 | 0.2769 | 0.3238 | ... 0.3274 | 0.2917 | 0.2411
Portugal 0.2649 | 0.2797 | 0.3247 | ... 0.2545 | 0.2389 | 0.3169
Poland 0.2615 | 0.2884 | 0.3452 | ... 0.2980 | 0.2782 | 0.3570
Russia 0.3426 | 0.3614 | 0.3584 | ... 0.3684 | 0.3387 | 0.3305
Croatia 0.2536 | 0.2659 | 0.2767 | ... 0.2337 | 0.2311 | 0.2944
Turkey 0.2536 | 0.2511 | 0.3034 | ... 0.2968 | 0.2742 | 0.2750
Czech Republic 0.3042 | 0.3331 | 0.3299 | ... 0.3515 | 0.3788 | 0.4182
Bulgaria 0.3116 | 0.3485 | 0.3911 | ... 0.2971 | 0.2965 | 0.3517
Romania 0.3003 | 0.3543 | 0.2756 | ... 0.3270 | 0.2966 | 0.3679
Cyprus 0.4462 | 0.4802 | 0.4361 | ... 0.2522 | 0.2703 | 0.3678
China 0.3844 | 0.4008 | 0.4653 | ... 0.4269 | 0.3928 | 0.4351
Ukraine 0.3436 | 0.3193 | 0.2392 | ... 0.2232 | 0.1853 | 0.2749
Japan 0.3742 | 0.3844 | 0.3994 | ... 0.4748 | 0.4707 | 0.5198
Spain 0.2832 | 0.2753 | 0.3210 | ... 0.2529 | 0.2388 | 0.2824

The United States had the biggest investment funds market share in 2007,
South Korea— during 2008-2010, France — during 2011-2014 and South Korea—
in 2015-2016. The Baltic countries and Ukraine had the |east share of investment
funds at the end of 2016 (Annex C.9).

The results obtained from the expert survey were directly used to select the
most potential for investment stock markets. The calculated S values for all mar-
kets are presented in Table 3.5. According to the cal culated results, the author has
ranked the evaluated markets according to S values during analysed period.

In order to evaluate stock markets, the author calculated total scores and dis-
tinguished twenty markets that have the highest overall score during the analysed
period. The highest score has Hong Kong (357 points). All markets, marked with
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green color, will be selected for further analysis. The marketsthat have score from
160 points and less will not be selected as potential for investment decisions ma-
king in stock market.

Total score, points
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Fig. 3.5. Total score of evaluated markets (created by author)

After processing previously received market test results (Table 3.4), using
the SAW method, the following generalisation can be suggested (Fig. 3.5):

The investment portfolios will be formed in the most stable markets dur-

ing long-term period in order to maintain investment return sustai nability:

Hong Kong, Switzerland, Norway, China, South Korea, Japan, Estonia,

Netherlands, Russia, Australia, Austria, Israel, Germany, United King-

dom, Denmark, Cyprus, Czech Republic, United States, Bulgaria and
Sweden. These markets have the highest overall scores evaluating them
by impact indicators.

Romania, Brazil, Belgium, Finland, Lithuania, France, Ireland, Latvia,
Turkey, Poland, Ukraine, Italy, Greece, Portugal, Spain and Croatia, with
the lowest overall score (35 points), were not selected for further testing
and research due to the instability of some indicators during long-term
period, big fluctuations and low market liquidity.

According to the limitations of PMI data and the expert evaluation that
this indicator is the least important and has the lowest impact on stock
market return (the weight of indicator was the lowest), PMI indicator was
not included in stock market evaluation process.

Also, some countries were eliminated from the research — Singapore, Slo-
vakia, Slovenia, Iceland, Hungary and Argentina due to the lack of data.
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3.2. Investment Portfolio Formation and Testing of
Stock Selection Algorithm

The evaluation of stocks and formation of investment portfolios were carried out
according to previously suggested by author intelligent investment strategy sec-
ond and third stages (Subchapter 2.5).

3.2.1. The Selection of Stocks for Investment Portfolios
Formation

The stock selection was carried out in the following stages according to the second
stage of intelligent investment strategy — stock selection algorithm. (Fig. 2.6). Re-
quired datafor the stock selection are computed in MS Excel program. The special
file contains a programmed spreadsheet with an array of formulas in which the
required data (from enterprise balance sheets and profit loss statements) are
loaded, when the results of individual computational steps and final results are
calculated. The extract from stock selection algorithm is presented in Figure 3.6.

A B FK. FL M FN FQ FP FQ FR
1 I 0 2018
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Fig. 3.6. Extract from the calculation program (source: author)

The results of the United States of America, Sweden, Denmark, Norway,
Austria, South Korea, Germany, the United Kingdom and Hong Kong stock mar-
kets evaluation presented in Table 3.5-3.13. The evaluations of listed companies
in other stock markets are presented in Annex D (D1-D10).

Table 3.6 shows the results of the USA stock market assessment. For the
analysis of the USA market, NASDAQ 100 index, consisting of one hundred
stocks of listed companies, was selected. According to stock selection algorithm,
based on calculated corporate financial stability indicators and evaluation of
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stocks return and standard deviation (riskiness), fourteen stable companies during
long-term were selected for portfolio formation in the USA market. It should be
emphasised that, each indicator had the equal impact in final evaluation of all
companies. Estimated stock return and standard deviation were demonstrated in
the Table 3.6 using historical data for the last four years. All selected companies
have high values of evaluated ASREA and ASRL ratios, that shows the stability
of companies.

Table 3.6. The USA equity market companies selected for portfolio formation (created by
author)

Name of listed company (code) ASREA | ASRL Stock Riskiness
ratio, % | ratio, | return,% | (Stdev)
%

The Priceline Group (PCLN) 89.69 95.13 | 52.61 0.2282
Amazon.com (AMZN) 82.69 81.56 215.00 0.6784
Google (GOOGL) 85.75 95.13 | 75.25 0.2522
Charter Communications (CHTR) 92.07 71.28 100.49 0.5547
Intuitive Surgical (ISRG) 92.32 96.45 | 188.89 0.4599
Teda(TSLA) 101.23 | 10242 | 73.67 0.2692
Apple (AAPL) 95.07 94.35 | 156.57 0.3584
Broadcom Limited (AVGO) 100.14 | 95.87 | 300.26 1.1414
Baidu (BIDU) 88.54 90.76 | 52.88 0.1770
NVIDIA Corporation (NVDA) 94.72 91.78 | 141.09 0.5671
Lam Research Corporation (LRCX) | 95.96 91.79 335.40 0.7644
Adobe Systems Incorporated 97.66 96.67 207.88 0.4846
(ADBE)

Fiserv (FISV) 94.14 90.74 | 129.06 0.3897
Facebook (FB) 101.81 | 101.27 | 186.07 0.5280

Fourteen stocks of Austria stock market were selected from twenty ATX in-
dex components of variousindustries (see Table 3.7): Lenzig AG (chemicals sec-
tor), Schoeller-Bleckmann Qilfield Equipment Aktiengesel lschaft AG (oil and gas
sector), Voestalpine AG (mining and metals sector), Osterreichische Post (trans-
portation sector), Vienna Insurance Group AG (insurance sector), Erste Group
Bank AG (banking sector), Verbund AG (electric sector), Wienerberger AG (con-
struction materials sector), Raiffeisen International AG (banking sector), Buwog
AG (red estate sector), CA Immobilien Anlagen AG (real estate sector), Raif-
feisen Bank International AG (banking sector) and UNIQA Insurance Group AG
(insurance sector).
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Table 3.7. The Austrian equity market companies selected for portfolio formation
(created by author)

Name of listed company ASREA ASRL Stock Riskiness
(code) ratio, % ratio, % return, % | (stdev)
LNZ.VI 77.52 90.65 138.29 0.9723
SBO.VI 71.72 81.87 7.84 0.1565
VOE.VI 82.74 93.39 61.22 0.1830
POST.VI 84.78 89.14 34.14 0.1388
VIG.VI 78.50 92.09 16.77 0.2052
EBS.VI 87.87 94.44 42.01 0.2001
VER.VI 82.11 91.80 40.62 0.1595
WIEVI 90.76 91.32 74.75 0.2799
RHI.VI 78.15 81.79 68.18 0.2503
BWO.VI 94.31 97.32 112.84 0.3685
CAlL.VI 93.33 95.40 117,21 0.2786
RBI.VI 76.08 82.16 8.15 0.1969
UQA.VI 77.73 73.73 11.92 0.1374

It should be mentioned that only ten companies for investment portfolio for-
mation were selected in Norway stock market (Table 3.8), because the indicators
of other stockswere not suitablefor these stocksincluding to investment portfolio.
Thelist of selected companiesis exeptional.

Table 3.8. Norway stock market companies selected for portfolio formation (created by
author)

Name of listed ASREA ASRL ratio, % Stock Riskiness
company (code) ratio, % return, % (stdev)
BMA.OL 104.74 103.99 471.92 2.5749
KIT.OL 104.55 103.62 321.65 1.3874
STRONG.OL 92.08 97.46 95.53 3.0565
GYL.OL 82.39 86.33 84.28 0.1904
NPRO.OL 87.95 81.65 44.05 0.1419
POL.OL 78.68 72.48 6.47 0.1103
BERGEN.OL 79.61 83.65 18.99 0.2365
BOUVET.OL 99.86 100.16 147.68 0.4847
AKVA.OL 102.26 97.60 473.93 1.8970
OTS.OL 75.64 75.87 9.30 0.3201
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The selected companies covers various sectors. Byggma ASA (building
products industry), Kitron ASA (electronic manufacturing services), StrongPoint
ASA (technology hardware, storage and peripherals), Gyldendal ASA (publishing
industry), Norwegian Property ASA (real estate operating companies), Polaris
Media ASA (publishing), Bergen Group ASA (Industrial conglomerates), Bouvet
ASA (IT consulting and other services), Akva Group (industrial machinery) and
Oceanteam Shipping (oil, gas storage and transportation). The stock return of se-
lected companies varies from 6.47% (Polaris Media ASA) to 473.93% (Akva
Group).

Table 3.9. The South Korea market companies selected for portfolio formation (created
by author)

Name of listed company | ASREA ratio, | ASRL ratio, Stock Riskiness
(code) % % return, % (stdev)
003240.KS 73.49 87.57 12.45 0.1167
005930.KS 75.63 73.87 130.78 0.3812
000670.KS 74.63 85.10 5.61 0.1165
035420.KS 77.85 85.87 19.77 0.1417
010130.KS 79.66 86.86 50.97 0.1676
002380.KS 83.20 85.07 13.55 0.1801
097950.KS 86.55 78.90 53.13 0.1322
049770.KS 87.96 91.65 70.28 0.5845
090430.KS 99.69 97.04 127.97 0.9643
081660.KS 81.57 84.50 7.84 0.1679
120110.KS 91.73 85.53 68.81 0.2025
096770.KS 88.38 98.14 75.39 0.2986
036570.KS 99.76 97.04 131.49 0.4334
161390.KS 63.36 80.65 9.95 0.1159

The most stable fourteen companies of South Korea equity market were se-
lected after the analysis of KOSPI index components for portfolio formation (Ta-
ble 3.9). It should be emphasised that the majority of selected companies could be
characterized by alow level of risk and sufficiently high return, excluding Amore-
pacific Corporation, which standard deviation seeks 0.9643.

In Sweden equity market (Table 3.10), like in the other markets, it has been
chosen to create an investment portfolio from the fourteen most stable companies.
Selected companies with arange of values close to 100 mean that their activity is
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stable and balanced. Also, the stock prices of selected companies reflect a stable
situation of enterprises.

Table 3.10. Sweden market companies selected for portfolio formation (created by au-
thor)

Name of listed company (code) ASREA ASRL Stock Riskiness
ratio, % ratio, % | return, % (stdev)

Boliden (BOL.ST) 73.49 87.57 201.45 0.6721
Svenska Cellulosa Aktiebolaget 75.93 83.39 241.34 0.6175
(SCA-B.ST)

Assa Abloy (ASSA-B.ST) 77.89 81.63 73.90 0.2810
Skanska (SKA-B.ST) 82.98 70.63 60.17 0.2171
Tele2 (TEL2-B.ST) 86.82 93.79 96.87 0.2042
Saab Aktiebolag (SSAB-A.ST) 88.61 87.01 15.14 0.2358
AlfaLaval (ALFA.ST) 90.58 91.88 45.07 0.1417
Securitas (SECU-B.ST) 97.13 99.08 136.46 0.4332
Sandvik Aktiebolag (SAND.ST) 98.62 99.43 74.04 0.2747
Lundin Petroleum (LUPE.ST) 102.26 100.27 89.49 0.2542
Autoliv (ALIV-SDB.ST) 95.59 91.09 73.67 0.2236
AstraZeneca PLC (AZN.ST) 89.72 86.07 43.24 0.1225
Swedish Match AB (SWMA.ST) 91.72 91.09 88.39 0.2115
Svenska Handelshanken AB 95.29 90.59 24.77 0.1059
(SHB-A.ST)

In Hong Kong stock market (Table 3.11), like in the other markets, it has
been chosen to create an investment portfolio from fourteen the most stable com-
panies — from financial, technology and other sectors such as Hang Seng Bank
Limited, Hong Kong Exchanges & Clearing Limited, Tencent Holdings Ltd.,
BOC Hong Kong Holdings Ltd., Cheung Kong (Holdings) Limited, CLP Hold-
ings Ltd., Power Assets Holdings Limited, HSBC Holdings plc, Sino Land Com-
pany Limited, AIA Group Limited. Selected companies with a range of values
from 79 up to 100 and with the best ratios of stock return and riskiness. The stock
return of selected companies during analysed period varies from 16.76% (HSBC
Holdings) with 0.1352 standard deviation ratio to 274.75% (Tencent Holdings
Limited) with 0.6230 risk level. The values of ASREA and ASRL indicators var-
iesfrom 79% to 104%.
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Table 3.11. The Hong Kong stock market companies selected for portfolio formation
(created by author)

Name of listed com- ASREA ASRL ratio, % | Stock return, Riskiness
pany (code) ratio, % % (stdev)
0388.HK 102.31 100.25 111.09 0.3144
0011.HK 99.53 99.29 82.82 0.2091
0700.HK 104.66 99.42 274.75 0.6230
2388.HK 92.95 81.88 84.34 0.2764
0001.HK 82.19 75.82 39.61 0.1245
0002.HK 95.16 97.01 56.90 0.1900
0006.HK 85.11 90.70 32.16 0.0941
0005.HK 79.61 79.27 16.76 0.1352
0823.HK 104.09 100.13 126.92 0.2948
1299.HK 100.47 100.07 94.47 0.2010
0012.HK 102.67 102.57 104.68 0.2316
0066.HK 87.37 94.16 88.73 0.2569
3988.HK 85.37 95.16 44.81 0.1931
3328.HK 84.16 95.42 41.92 0.1918

Table 3.12. Denmark stock market selected companies for portfolio formation (created
by author)

Name of listed company (code) | ASREA | ASRL Stock Riskiness
ratio, % | ratio, % return, % | (stdev)
PNDORA.CO 97.72 98.40 91.94 0.6202
MAERSK-B.CO 78.52 90.46 17.30 0.1689
CARL-B.CO 89.24 101.22 43.49 0.1350
GEN.CO 99.53 99.67 457.83 1.9806
COLO-B.CO 76.90 80.18 31.07 0.1086
CHR.CO 99.61 99.65 178.23 0.4825
WDH.CO 95.83 96.50 75.12 0.2553
GN.CO 78.10 82.81 65.38 0.2053
DANSKE.CO 100.33 100.26 112.63 0.3472
DSV.CO 102.15 101.25 181.07 0.5136
ISS.CO 88.75 82.79 38.79 0.2184
JYSK.CO 83.95 83.85 24.03 0.1269
FLS.CO 82.63 90.97 34.46 0.2080
NOVO-B.CO 86.64 96.01 60.38 0.2637
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Fourteen stocks of Denmark stock market were selected from twenty
OMXC20 index components of various industries (see Table 3.12), according
stock selection algorithm: Pandora A/S, A.P. Mdller - Maask A/S, Carlsberg A/S,
Genmab A/S, Coloplast A/S, Chr. Hansen Holding A/S, William Demant Holding
A/S, GN Store Nord A/S, Danske Bank A/S, DSV A/S, ISSA/S, Jyske Bank A/S,
FL Smidth & Co. A/S, Novo Nordisk A/S.

Table 3.13. Germany stock market companies selected for portfolio formation (created
by author)

Name of listed company (code) ASREA | ASRL Stock Riskiness
ratio, % | ratio, return, (stdev)
% %
Linde Aktiengesellschaft (LIN.DE) 85.76 7141 | 45.86 0.1358
Adidas Ag (ADS.DE) 129.52 | 105.33 | 139.34 | 0.6016
Volkswagen Aktiengesellschaft 150.60 | 160.85 | 15.44 0.1993
(VOW3.DE)
Thyssenkrupp Ag (TKA.DE) 89.68 95.13 | 18.15 0.1467
Fresenius Medical Care Ag & Co. 139.65 | 117.85 | 80.32 0.4009
(FRE.DE)
Deutsche Post Ag (DPW.DE) 14243 | 122.76 | 72.09 0.1942
Deutsche Telekom Ag (DTE.DE) 105.80 | 106.76 | 58.94 0.2178
Deutsche L ufthansa Aktiengesell 82.70 81.58 | 70.69 0.2240
(LHE.DE)
Henkel Ag & Co. 88.54 90.76 | 51.66 0.2097
(HEN3.DE)
Deutsche Borse Aktiengesellschaft 103.18 | 99.73 | 86.15 0.2720
(NVDA)
Beiersdorf Aktiengesellschaft 138.88 | 119.40 | 36.33 0.1221
(BEI.DE)
Infineon Technologies Ag (IFX.DE) 109.39 | 103.71 | 228.23 | 0.6091
Basf SE (BAS.DE) 108.95 | 113.71 | 33.02 0.1367
Continental Aktiengesellschaft 104.78 | 104.17 | 47.53 0.1427
(CON.DE)

Thirty companies, which isincluded in DAX index, were analysed. Among
the selected companies, there are also those whose ASRL and ASREA indicators
exceed the limit value. Practically all companies in Germany stock market are
very stable; their activity is effective, some companies do not use al their manu-
facturing capacity, therefore solution, which stocks should be included in the com-
position of the portfolio was straightforward (Table 3.13).



3. IMPLEMENTATION AND TESTING OF INTELLIGENT INVESTMENT STRATEGY 93

Also, fourteen stocks of the United Kingdom stock market were selected
from one hundred FTSE100 index components of various industries (see Table
3.14): Tesco PLC, Unilever PLC, BAE Systems PLC, Vodafone Group PLC,
Royal Dutch Shell PLC, Kingfisher PLC, Babcock International Group PLC,
Johnson Matthey PLC, GlaxoSmithKline PLC, Barclays PLC, Mondi PLC, Croda
International PLC, Land Securities Group PLC, Sky PLC. All selected companies
have alow level of risk.

Table 3.14. The United Kingdom stock market selected companies for portfolio for-
mation (created by author)

Name of listed com- | ASREA ra | ASRL ratio, % | Stock Riskiness
pany (code) tio, % return, % (stdev)
TSCO.L 81.82 79.16 8.11 0.1346
ULVR.L 97.54 96.37 101.87 0.3290
BA.L 84.01 83.70 47.49 0.2412
VOD.L 79.04 78.98 17.67 0.0793
RDSA.L 81.38 82.45 41.95 0.1556
KGF.L 79.55 78.06 8.27 0.0792
BAB.L 77.72 76.22 6.70 0.0761
JMAT.L 75.14 75.29 3.45 0.0924
GSK.L 76.09 77.14 341 0.1138
BARC.L 80.02 81.67 24.07 0.1236
MNDI.L 99.47 98.05 11141 0.4406
CRDA.L 86.41 88.03 80.40 0.2164
LAND.L 76.60 75.21 7.26 0.1006
SKY.L 78.24 79.49 18.93 0.1116

The suggested stock selection agorithm alows to significantly expanding
the scope of investment decisions and is able to adapt to the current market con-
ditions and to select stable business stocks forming the investment portfolio,
which in turn, maintains the return sustainability in the long run.

3.2.2. Back-testing of Formed Portfolios

In order to assess the adequacy of the strategy, it isimportant to compare the pro-
posed model with another model which has already been approved.

The stock selection algorithm (as the major part of Intelligent investment
strategy), proposed by author, has been tested using the stock selection, according



94 3. IMPLEMENTATION AND TESTING OF INTELLIGENT INVESTMENT STRATEGY

to ranking, based on ranking of the alternatives, according to the technical analysis
of stock price, proposed by Rutkauskas (2017) and indices of stock markets.

The results of back-testing are used to gauge the effectiveness of the invest-
ment strategy. Using this data, the author determines suitability of the investment
strategy for the use in real-time conditions.

Testing of strategy adequacy was performed with the historical data of pre-
viously selected companies for portfolio formation. First investment portfolio
(hereinafter —11S) has been formed from the best companies stocks in previously
selected stock markets according to the stock selection algorithm, which is based
on companys' financial soundness evaluation and the evaluation of stocks return
and risk. Stock return was calculated as the ratio between the difference between
the supply and thefirst price with the first price expressed in percent. The standard
deviation of asset (in this case — stock) return was used for risk measure. The
second investment portfolio has been formed and stock selection has been carried
out using the methodology, which is based on ranking of the alternatives accord-
ing to the technical analysis of stock price (hereinafter — TAP), which was de-
scribed in Subchapter 2.5. These portfolios were used for intelligent investment
verification in different stock markets. Fourteen stocks of the most stable compa-
nieswere selected for portfolios formation and then back-testing of portfolios was
carried out, comparing the I1S portfolios return and risk with the return and risk
of comparative investment portfolio and return and risk of stock market index for
every stock market. The structure of investment portfolios was formed according
to the adequate portfolio theory, which was described in Subchapter 2.4. The
search for an optimal solution takes placein athree-dimensional space, evaluating
the return efficiency, the reliability of the return and the risk of return.

It isimportant to note that in order to calculate the net return of the portfolio,
it isnecessary to includethe costs, associated with the reall ocation of the portfalio,
in the calculations. Trade in securities incurred direct and indirect costs. Direct
costs include commissions and similar costs, indirect — the difference between
purchase and sale price, associated with the liquidity of different stocks, and the
costs associated with the impact on prices. In addition, the currency or exchange
rate should be taken into account while choosing a particular market. The taxes
and currencies of every market are presented in Table 3.15. For example, the com-
missions in Hong Kong market are 0.15% from trading amount, while in Nether-
lands — 0.10% from all trading amount. Also, in these markets there are different
currencies, so if we buy the stocks of Hong Kong market being in Lithuania, we
will also encounter with the exchangerate risk, contrary to the Netherlands, where
the euro is the same currency as Lithuanian.

In theory, the usua assumption that it is possible to buy or sell unlimited
amount of securities without affecting their prices is unlikely in the real world,
especially when selling large shareholding. Therefore, it isimportant to know how
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liquid each of the stock market is. For example, the USA stock market is more
liquid than the stock market of the Czech Republic.

Trading taxes for each market were included in carrying out the back-testing
of investment portfolios and in assessing return and risk for each portfolio
(Table3.15). After that, the back-testing was carried out for two portfolioson each
market. 200 lines of historical stocks closing data (weekly data) have been used
for back-testing. The return of portfolios was compared with each other and with
index. Back-testing results of Norway, Austria, South Korea, Germany, the
United Kingdom, Denmark, the USA, Hong Kong and Sweden stock markets
presentented as the examples (Fig. 3.7-3.15).

Table 3.15. General information of stock markets and trading conditions (created by
author according to DNB Trade platform data)

Stock market Stock index Number of index Trading Currency
components taxes

Hong Kong HSI 51 0.15% HKD
Switzerland SSMI 20 0.10% CHF
Norway OSEAX 65 0.10% NOK
China SSES0 50 0.15% CNY
South Korea KOSPI 731 0.15% KRW
Japan NKY 225 0.15% JPY
Estonia OMXT 13 0.10% EUR
Netherlands AEX 97 0.10% EUR
Russia RTSI 50 0.15% RUB
Australia AS51 100 0.15% AUD
Austria ATX 20 0.10% EUR
Israel TA35 35 0.15% ILS
Germany DAX30 30 0.10% EUR
United Kingdom | FTSE100 100 0.10% GBP
Denmark OMXC20 20 0.10% DKK
Czech Republic PX 50 0.10% CZK
United States NDX100 100 0.15% usb
Bulgaria SOFIX 15 0.10% BGN
Sweden OMXS30 30 0.10% SEK

The stock selection in Norway stock market was carried out from 65 compo-
nents of OSEAX index. The higher volatility of the portfolio was observed, but
the return of 11S portfolio is two times higher than the return of the index and
about 30 percentage points higher than the return of TAP portfolio. This approves
the viability of intelligent investment strategy (Fig. 3.7).

The best 14 companies have been selected from 20 listed companies that are
included in ATX index of Austria stock market. The behaviour of the methods
coincides with the behaviour of the market, but the return of the 1S portfolio is
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much higher than the return of index. Thus, stock selection agorithm shows its
adequacy and possibilities to adapt in every analysed stock market (Fig. 3.8).
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Fig. 3.7. Back-testing results of Norway stock market (created by author)
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Fig. 3.8. Back-testing results of Austria stock market (created by author)

The benchmark KOSPI index was selected for the analysis of South Korea
stock market. KOSPI index is composed of 731 listed companies. As we can see
from Figure 3.9, the behaviour of the methods coincides with the behaviour of the
market, but the return of the I1S portfolio is much higher. This stock market has
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its own pecularities, but the South Korean economy grew at its fastest rate during
analysed period. Kospi index also grew rapidly, so the stock market and South
Korean companies can be very attractive for investors.
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Fig. 3.9. Back-testing results of South Korea stock market (created by author)

The back-testing results of stocksfrom Germany equity market are the lowest
but they reflect the index movement trgjectory the best. I1S return is about 30%
higher than DAX index return and 9% higher than the return of comparative
method (Fig. 3.10).
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Fig. 3.10. Back-testing results of Germany stock market (crested by author)
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The viability of 11Sin the United Kingdom stock market was checked using
results of comparative method and FTSE100 index return. The index consists of
100 stocks. 11S return is about 29% higher than the index return and about 10%
higher than the TAP return (Fig. 3.11).
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Fig. 3.11. Back-testing results of the United Kingdom stock market (created by author)

Regarding other Nordic stock markets, Denmark stock market was chosen
from analysed markets, which were evaluated using stock market assessment. The
benchmark selected for the analysis of results is OMXC20 index, which consists
of 20 stocks. The results of I1S are higher than index return about 10%, so we can
monitor the similar direction of 11S and index. Thisfact identifiesthe stability and
viability of used strategy (Fig. 3.12).

NDX index (of the USA stock market) is composed from 100 stocks, so all
these stocks and listed compani es have been analysed in order to select performers
and form the investment portfolios. The return of both strategies (or both algo-
rithms for stock market selection) was higher than the return of stock market in-
dex. The results of back-testing show the adaptability of 1S in the USA stock
market, the return of portfolio is higher than the return of NDX index during ana-
lysed period — 38.1% (Fig. 3.13).
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Fig. 3.13. Back-testing results of the USA market (created by author)

HSI index was selected for the analysis of Hong Kong market, the index con-
sists of 51 stocks of listed companies. It can be observed in the Figure 3.14 that
both methods have been applied in the same environment, whereas the behaviour
of the methods coincides with the behaviour of the market. We can see this also
in terms of the direction of movement with the index.
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Fig. 3.14. Back-testing results of Hong Kong stock market (created by author)

The benchmark OMXS30 index was selected for the analysis of Sweden
stock market. OM X S30 index is composed of 30 listed companies. Aswe can see
from Figure 3.15, the behaviour of the methods coincides with the behaviour of
the market, results of 11Sreturn isvery far from the results of TAP return, but the
return of the 1S portfolio is much higher than index return.
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Fig. 3.15 Back-testing results of Sweden stock market (created by author)
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Back-testing results in other analysed stock markets presented in Annex E.
The following insights can be made based on the results of back-testing in China,
Japan, Estonia, the Netherlands, Russia, Australia, Switzerland, Isragl, the Czech
Republic and Bulgaria equity markets:

Themain index of Chinastock market is SSE180 but due to the high cov-
erage of the research and alarge amount of data, the author has been test-
ing the components from SSE50 index (50 components, this index in-
cludes only the companies with large capitalisation). As it can be seen
from Fig. E2, Annex E, theresults of 1ISreturnisvery far from the results
of TAP return, but much higher than the index, which in turn demon-
strates the ability of the strategy to adapt and operate in any stock market.
Japan is also one the largest stock markets of Asia. The main index of
Japan stock market is Nikkei225 (NKY). 225 listed companies were eva-
luated and 14 stocks were selected for investment portfolio formation.
Back-testing results showed very similar situation comparing the 11S re-
turn with TAP return, but the return wastwice higher than theindex return
during theanalysed period (Annex E., Fig. E10).

Estonian stock market is the only stock market from the Baltic States co-
untries, which has entered the top 20 world stock markets, based on esti-
mates of impact indicators. The stock selection was carried out from 16
listed companies, which are included in OMXT index (Annex E., Fig.
E3). OMXT index return was 34.15%, while the return of 11S was more
than two times higher than the return of index.

The IS, TAP and AEX index return of the Netherlands stock market is
practically the same during analysed period. The selection of stock and
the formation of portfolioswere carried out from 25 components of AEX
index. The investment return of two methodsis closeto index return (An-
nex E., Fig. E4). Theinvestment return of 11S portfolio seeks 39.14%, the
return of benchmark was 41.74%, while TAP return reached 74.12%.
The back-testing results of the portfoliosin Russiastock market have been
compared with RTS! index. 50 Russian traded stocks were included to
thisindex. RTSI index generates negative investment return during ana-
lysed period (e.g. 4 years), whilereturn of |1S portfolio was positive (An-
nex E., Fig. E5).

The best 14 companies have been selected from 100 listed companies that
areincluded in ASX100 index of Australia stock market. The behaviour
of the methods coincides with the behaviour of the market, but the return
of the IS portfalio is much higher than the return of index. Thus, stock
selection algorithm shows its viability, taking into account trading costs
and currency effectsand comparing with index return (Annex E., Fig. E6).
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— Investment portfolio, which was formed according to the algorithm of
stock selection for 1S, shows better resultsin Switzerland equity market.
The selection was carried out from 20 SMI index components. The con-
tinuous and stable growth of portfolio return can be observed during the
period of evaluation (Annex E., Fig. E1).

— Theviability of 11Sin Israel stock market was checked using the results
of comparative method and TA35 index investment return. The results of
1S and TAP investment return are very similar, but much higher than the
return of index. The effectiveness of algorithm and ability to adapt in
every market were also approved in Israel stock market (Annex E.,
Fig.E7).

— It is remarkable that the I1S demonstrates its effectiveness and stability
even on the Czech stock market. The PX index (Prague stock exchange)
was selected as benchmark. The index consists of only 13 stocks quoted
on the Prague stock exchange. 1S return istwice higher than the return of
index and other comparative method (Annex E., Fig. E8).

— lISgenerated return in Bulgaria stock market has more fluctuations, what
isusual in this stock market, taking into account the fact that the market
does not have high liquidity. 11S return is much higher than the Sofix in-
dex (the composition of index — 15 stock of listed companies) and TAP
return (Annex E., Fig. E9).

Germany

C1,6
o 14
B12
2 1
©
Sos
_§O,6
5 05
& O
0
8 & < x 8 O < o T £
R R EEEEEEEEER EEREE:
853992858 %2 388 T 5 O
3 <320 5w o Eé’ﬂf %NC
b sl a o 2 = 2 ¢
T Z @ 8
=
)
Stock market

IS ®mIndex =TAP
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by author)



3. IMPLEMENTATION AND TESTING OF INTELLIGENT INVESTMENT STRATEGY 103

Historical tests have shown that an intelligent investment strategy is able to
adapt to different market conditions and generates statistically significantly better
return on investment over afour year period compared to acomparative index and
in 70% of cases comparing to the comparative stock selection method.

Another important step, when it is aimed to maintain the investment return
sustainability, is to evaluate not only the return of portfolio, but also the risk. For
this purpose, the author calculated the standard deviation for each markets
(Fig. 3.16). Standard deviation is a useful statistics for comparing the results of
investment portfolios and allows determining, how much volatility, or risk is as-
sumed in comparison to the amount of return from investment. The standard de-
viation is less more than in 50% analysed markets comparing with comparative
investment portfolio. This approves the efficiency of intelligent investment usein
various stock markets even in cases where the investor seeks a maximum return
with minimal risk.

3.3. The Results of Intelligent Investment Strategy
Monitoring

Theintelligent investment strategy was al so tested under closeto real market con-
ditions, using DNB trade platform. Investment portfolios were formed in the
United States, Denmark, Sweden and Norway stock markets. Also, the integrated
portfolio was formed from the stocks of al previously mentioned markets and
tested in DNB Trade platform. The portfolios were tested for more than one year,
from September of 2016 until December of 2017.

Weekly investing was selected for rebalancing the portfolios, so the active
investment portfolio management model is used for investment decisions. Real
time investment using demo version is a right way to check the soundness of in-
vestment strategy closeto real market conditions. Investment results are perented
in Tables 3.16-3.21 and Figures 3.17-3.21.

Table 3.16. Risk and average return of Denmark stock market (author calculations)

Denmark stock market | Risk (stdev) Average return
Portfolio 0.0387 7.92%
Index 0.0663 1.95%

The return of Denmark stock market seeks 9.74% (blue curve), while the
index return is 6.65% (red curve) (Fig. 3.17). It isimportant to note, that the stand-
ard deviation of portfolio is about twice lower than the standard deviation of
OMXC20index (Table 3.16), accordingly, theinvestment return generated by the
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portfolio is higher with alower risk level than the return of the index. Since the
scale of the evalued return has both negative and positive values, the coefficient
of variation was not calculated.
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Fig. 3.17. Investment results in Denmark stock market (created by author)

Portfolio return in the USA market reaches 24.99% (blue curve), while the
return of NASDAQ 100 index in the same period was about 20.18% (red curve)
(Fig. 3.18). Portfolio had more fluctuations during investment period than index.
For example, the declinein portfolio valuein February 2017 was driven by aprice
correction, there were no bad news, but stock prices were over-raised by too high
agood news flow. However, as prices quickly dropped, they also quickly jumped
into the pre-existing level. Consequently, slightly higher fluctuations of portfolio
value in the USA stock market have led to higher portfolio risk (Table 3.17).

Table 3.17. Risk and average return of the USA stock market (author calculations)

The USA stock market | Risk (stdev) Average return
Portfolio 0.0936 9.92%
Index 0.0757 12.21%
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Fig. 3.18. Investment results in the United States of America stock market (created by
author)

Thus, it is possible to observe a steady growth of portfolio return compared
to the index in Norway stock market, return on investment portfolio is 33.07%
(blue curve), while return of index — 29.04% (red curve) (Fig. 3.19). The portfo-
lio's value trajectory change was close to the index throughout the analysed pe-
riod. The return generated by the investment portfolio, based on the stock selec-
tion agorithm, exceeds the index return with lower risk (the variance coefficient
of portfolio isabout 3% lower than the variance coefficient of index), which indi-
cates the adequacy and viability of the investment strategy under close to the real
market conditions (Table 3.18).

Table 3.18. Risk indicators of Norway stock market (author calculations)

Norway stock market | Risk (stdev) Averagereturn | Variance coefficent
Portfolio 0.0744 16.54% 0.4499
Index 0.0719 14.97% 0.4803
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Fig. 3.20. Investment results in Sweden stock market (created by author)

In Sweden stock market, the return of the investment portfolio was 3.22%
lower than the return of the index, but the investment return was positive, the re-
turn of the period seeked 11.43%. It should be noted that investing in this market
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was faced with a liquidity problem, because it was hard to buy al the required
amount of stocks in some due to insufficient supply of stocks in the markets
(Fig. 3.20).

Table 3.19. Risk and average return of Sweden stock market (author calculations)

Sweden stock market Risk (stdev) Average return
Portfolio 0.0497 8.84%
Index 0.0566 9.21%

The volatility of portfolio, which consists from Sweden stocks, was 0.0497,
while the volatility of index value seeked 0.0566, accordingly, that result appro-
ved the viability of I1Sin Sweden equity market (Table 3.19).

Table 3.20. Episodes of investment portfolio structure in Sweden stock market (created
by author)

Structure
Date Stock Buy Sl
ALFA.ST 0.214
BOL.ST 0.2857
2016.09.12 _UPEST 0.3571
SAND.ST 0.1428
ALFA.ST 0.014
ALIV-SDB.ST 0.2
SKA-B.ST 0.2
2016.09.19 _UPEST 0.1571
SAND.ST 0.0572
BOL.ST 0.2857
SCA-B.ST 0.6333
2017.12.04 BOL.ST 0.2333
LUPE.ST 0.1333
SKA-B.ST 04
SWMA.ST 03
LUPE.ST 0.0667
2017.12.11 AZN.ST 01
SCA-B.ST 0.6333
BOL.ST 0.2333
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As the example of investment decinion-making, the episodes of investment
portfolio structure distribution during analysed period in Sweden stock market are
presented in Table 3.20, the structure of portfolio was rebalanced weekly.

Table 3.21. Risk and average return of the integrated portfolio (author calculations)

Integrated investment Risk (stdev) Average return
decisions

Portfolio 0.0361 3.49%

Index 0.0315 4.72%

Since the integrated investment portfolio was composed of stocks from dif-
ferent markets, MSCI index was selected for results comparison.The return on the
integrated portfolio (compiled for an experiment from four different market
stocks — the USA, Norway, Denmark, Sweden) was 1.55% lower than the M SCI
index return (Fig. 3.21), but the investment score is positive, which aso indicates
the effectiveness of the investment strategy.
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Fig. 3.21. Investment results of the integrated portfolio (created by author)

The standard deviation of portfolio was dslightly higher (0.0361) than the
standard deviation of MSCI index, which seeks 0.0315, because portfolio value
had more fluctuations (Table 3.21). Also, evaluating the results, it should be taken
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into account that the index includes stocks from 23 countries, while the portfolio
contains only stocks from 4 countries.

3.4. Conclusions of Chapter 3

This chapter revealed that:

1

The pursuit that intelligent investment strategy could function in any
stock market led the choice to analyse alarge number of countriesin
the world —forty two stock markets from Europe, America, Asiaand
Australia continents have been analysed.

According to expert evaluation results, the weights for impact indica
tors significance on stock market return were determined. The evalu-
ation results showed that the most important indicators on stock mar-
ket return are Rea GDP annua growth, Market capitalization as
percentage of GDP, P/E ratio and investment funds market size (15—
4" places, the highest weights), the least important — Purchasing Man-
agersindex (10" place, the lowest weight).

The results of the multi-criteria appraisal of stock markets made it
possible to identify potentially the most attractive stock markets for
future investments. These markets have the highest overall S scores
(using the SAW method) evaluating them by impact indicators— Aus-
tralia, Austria, Bulgaria, China, Cyprus, the Czech Republic, Den-
mark, Estonia, Germany, Hong Kong, Isragl, Japan, the Netherlands,
Norway, Russia, South Korea, Sweden, Switzerland, the United
Kingdom and the United States.

The results of empirical research have shown that proposed stock se-
lection algorithm allows to significantly expand the scope of invest-
ment decisions and is able to adapt independently to the current mar-
ket conditions and to select stable business stocks forming the
investment portfolio, which in turn ensuresthe sustainability of return
in the long run.

Due to the insufficiency of Cyprus data, the back-testing was carried
out in nineteen stock markets, using 200 lines of historical stocks clo-
sing data (weekly data). Stock selection, based on alternatives ranking
according to technical analysis of stock price, was used as a compa-
rative method for intelligent investment strategy testing. Adequate
portfolio theory is proposed for investment portfolio formation and
verification of intelligent investment strategy. The comparison of 11S
return and risk with return and risk, generated by comparative
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method, and stock index return and risk, confirms the intelligent in-
vestment strategy adequacy and possibilities to generate the sustaina-
bility of investment return during long term period.

6. Theinvestment portfolios also have been tested in Sweden, Norway,
the USA and Denmark stock markets close to the real market condi-
tions. The annual return of investment portfolios was close to the in-
dex or about 4% higher than the return of the index in the USA and
Denmark stock markets that indicates the viability of intelligent in-
vestment strategy and possibility to adapt in the real market condi-
tions.



General Conclusions

1. A detailed analysis of scientific literature has shown that global financial
markets are affected by many factors: economic, technological, social and
political, which influence the behaviour of financial markets and the level
of investment return. Their volatility and change al so cause economic cri-
ses. It has been determined that in order to ensure the sustainability of
investment return, it isnecessary to identify thefactorsthat have the great-
est impact on the return of financial markets.

2. Thefeasibility study on investment in financial markets has determined
that existence of international uncertainties presents new threats to the
sustainability of stock return under changing economic environment con-
ditions. The need of ability to analyse large amounts of data hasled to the
emergence and devel opment of various businessintelligence methods and
tools. Inrelation to this, theintelligent investment strategy was devel oped
in the dissertation and it can be interpreted as the supplement of classica
methods in the field of investment management and associated with abi-
lity to meet ingtitutional investors desire to effectively manage the in-
vestment. The ability of technology to replace human in some processes
will create preconditions for achieving sustainable outcome. After exam-
ining the issues of sustainable return on investment, the concept of sus-
tainabi-lity of investment return has been expanded. The sustainability of

111



112

GENERAL CONCLUSIONS

investment return is defined as a stable investment return in the long run,
taking into account market opportunities and changing conditions of eco-
nomic environment.

Carried out analysis of the classical investment methods has made it pos-
sibleto identify that the application of individual methods does not ensure
the efficient solution of complex economic problems, since today the
analysis of large datais particularly relevant in the world, where individ-
ual methods fail to perform effectively. Therefore, their integration cre-
atesabasisfor ahalistic research and provides opportunities for adopting
effective investment decisions that will make it possible to achieve the
sustainability of investment return.

By integrating the most commonly used individua methods for stock
market selection, selection of particular stocks and investment portfolio
formation, the author suggested the intelligent investment strategy frame-
work that consists of three main steps: selection of stock markets, stock
selection and investment portfolio formation, and intelligent investment
strategy testing.

In order to formulate a methodology for stock markets evaluation, the de-
tailed analysis of impact indicators, which have the influence on stock
markets return, was carried out and showed that there is no unified and
general set of indicators, which could be used for detailed stock market
selection. The scientific literature examines the impact of individua indi-
cators on the return of stock markets. Ten indicators that will make the
set for further market analysis was distinguished: real GDP, 10-year go-
vernment benchmark yields, consumer price index, investment funds
market size, debt to GDP ratio, unemployment rate, exchange rate change,
purchasing managers indicator, market capitalisation as percen-tage of
GDP and P/E ratio. The usage of this set of indicators allows evaluating
the attractiveness of stock markets for investment.

The methodology for stock markets evaluation based on the system of
experts multi-criterion-selected factors and the system for evaluating fun-
damental indicators of individual securities operating on those financial
markets have enabled creation of atheoretical basisfor aprudent and sus-
tainable investment strategy, thus completing classical investment valua-
tion methods.

After analysing the link between different economic indicators and stock
markets, a methodology for the evaluation of stock markets has been pro-
posed, selecting the impact indicators and structuring historical stock
market data, the analysis and multi-criteria evaluation of global stock
markets was carried out, which results allowed to identify twenty reliable
stock markets from previously analysed forty two stock markets (Hong
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10.

Kong, Switzerland, Norway, China, South Korea, Japan, Estonia, the
Netherlands, Russia, Australia, Austria, Israel, Germany, The United
States, Denmark, Cyprus, Czech Republic, the United Kingdom, Bulgaria
and Sweden), which should ensure the sustainability of investment return
in long-term. These twenty markets were used further in the research in
order to capture the stock selection a gorithm.
Designed integrated stock selection algorithm, which forms the second
stage of the intelligent investment strategy, based on assessment of the
soundness of companies, which were listed in the stock markets. Stock
selection algorithm and evaluation of stock prices return and risks create
preconditions for the formation of sustainability methodology of invest-
ment return and integrated assessment.
The created intelligent investment strategy helps to assess large amounts
of historical dataand, by analysing them independently, to select the most
stable stocks for the formation of investment portfolio. Theintelligent in-
vestment strategy was verified empirically using back-testing method.
The results of realisation of the strategy in real market conditions allow
concluding that developed intelligent investment strategy justifies the
concept of sustainability in real market conditions. The obtained results
showed that the return of investment portfolios formed based on the pro-
posed stock selection algorithm in 70% of caseswas higher than thereturn
generated by the comparative index and the comparative method during
the same period and in 50% of analysed cases the maximum return was
achieved with minimal risk. It can be affirmed that the proposed intelli-
gent investment strategy is ableto compete successfully with other similar
methods in real investment conditions.
Formulating long-term investment decisions in equity markets, it is re-
commended to:
— anayse the period during which the economy would have gone
through all stages of the business cycle;
— usethe proposed set of impact indicators for the evaluation of stock
markets;
— usealonger time series of datain assessing the financial stability of
issuers.
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Summary in Lithuanian

Jvadas

Problemos formulavimas

Del didéjanciy prieinamos informacijos, susijusios su akcijy rinky ir emitenty veikla, kie-
Kiy, sparciai besiplecianciy akcijy rinky (didéjanti rinky kapitalizacija, augantis listinguo-
jamy bendroviy skaicius) ir intensyvéjanciy globalizacijos procesy, investuotojams tampa
vis sunkiau priimti efektyvius investicinius sprendimus. Dél Sios prieZasties konkregios
akcijy rinkosir jos akcijy parinkimo investiciniam portfeliui formuoti klausimas yraypac
svarbus investuotojams, kurie vienareikSmiskai sutinka, kad vienas pagrindiniy investa-
vimo sékmeés garanty yra tinkamai atlikta akcijy rinky ir akcijy atranka. Mokslinéje lite-
raturoje placiai analizuojami atrankoskriterijai, ieSkomaveiksniy, daranciy didZiausia po-
veikj akcijy rinky graZai, siekiama nustatyti geriausia investavimo sprendimams priimti
naudojamy metody derinj, padésiantj siekti investicinés graZos tvarumo.

Disertacijoje nagrinéjamair sprendziamamoksliné problemayraformuluojamataip:
néravienos, jvairaus issivystymo lygio rinkoms tinkamos akcijy rinky vertinimo metodi-
kos, kuria naudojantis galima atrinkti tokias akcijy rinkas ir akcijas, j kurias investuodami
subjektai galéty pasiekti investicings graZos tvarumg ilguoju laikotarpiu. Nors emitenty
finansiniy duomeny ir finansy rinky statistiniy duomeny bazés yra labai iSsamios ir gali
apibadinti daugybe nagrinéjamo subjekto veiklos poZzymiy, Sie duomenys yrane iki galo
panaudojami tvariy investicijy tikslui. Si problema galéty bati iSsprendZiama tikslingai
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pritaikiusir sujungus dazniausial pavieniui tailkomus akcijy rinky atrankos, konkregiy ak-
cijy parinkimo ir investicinio portfelio formavimo metodus, taip panaudojant turimus sta-
tistinius duomenis jvairaus iSsivystymo lygio rinkoms vertinti ir akcijy atrankai, siekiant
investicinés graZos tvarumo.

Darbo aktualumas

Sparciai besikei¢iancios ekonominés aplinkos salygos lemiair finansy rinky elgsenos po-
kyc¢ius. Kuriant integruotus vadybinius, ekonominius, matematinius metodus yra ypa¢ ak-
tualts dideliy duomeny analizésir verdo intelekto sprendimai. Pavieniy metody taikymas
neuztikrina efektyvaus sudétingy ekonominiy problemy sprendimo, todél jy integravimo
galimybés sukuria holistinio tyrimo pagrinda. Finansy rinky dalyviai turi greitai prisitai-
kyti prie sparcial besikei¢ianciy aplinkos salygy — gebéti analizuoti didelius duomeny kie-
kius, kad galéty priimti efektyvius investicinius sprendimus. Ilgalaikiai investiciniai
sprendimai turi biti efektyviis, ypatingg demesj skiriant netik trumpalaikésgraZzosgavimo
prielaidoms, bet ir investicinés graZos tvarumui.

Y p& tai aktualu, kai prekybos apimtys akcijy rinkose sparcéiai auga. 2017 m. pabai-
goje bendra akcijy rinkos kapitalizacija buvo apie 69 trilijonai doleriy, o tai reiskia, kad
akcijy rinkaatlieka svarby vaidmen;j pasaulio ekonomikoje. DidZiausi os pardavimy apim-
tys yra labiausiai iSsivystiusiose akcijy rinkose: JAV, DidZiosios Britanijos, Vokietijos,
Sveicarijos, Honkongo. Tikintis biitent jose gauti didziausia graza, neiSnaudojamos kity
rinky visos galimybeés ir netenkama santykinai auktesnés grazos. Ciair atsiskleidzia pa-
vieniui tatkomy metody ribotumai — atliekant mokslinius tyrimus analizuojamosir testuo-
jamos tik pavienés akcijy rinkos, nes tyrimo nuodugnumas reikalauja ir techniniy pajé-
gumy, kurie suteikty galimybe iSplésti tyrimy lauka ir neprarasti galimybiy gauti didesne
graza kitose, maziau itirtose rinkose, tokiose kaip Piety Koréjos, Bulgarijos ar Estijos,
kuriose meting investicing graZzagali siekti nuo 20 % ir daugiau.

Tinkamai integravus dazniausiai pavienius taikomus akcijy rinky atrankos, akcijy
atrinkimo, investicinio portfelio formavimo metodus, galima sukurti jZvalgig investavimo
strategija, galincia tapti patikimu jrankiu investuotojui priimant efektyvius investicinius
sprendimus bet kurioje pasaulio akcijy rinkoje.

Tyrimo objektas

Disertaciniy tyrimy objektas — investicijy graZa akcijy rinkose.

Darbo tikslas

Parengti jzvalgios investavimo akcijy rinkose strategijos jgyvendinimo metodika, suda-
rancia galimybes investuotojams siekti investicijy grazos tvarumo.

Darbo uzdaviniai

Darbo tikslui pasiekti buvo sprendziami Sie uzdaviniai:
1. Atlikti globalizacijos veiksniy, lemianciy finansy rinky elgsena, analize.
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2. Atlikti kriting efektyvaus investavimo galimybiy paieSkos teorijy ir metody ana
lize.

3. Papildyti gragzostvarumo ir jzvalgios investavimo strategijos koncepcijas.

4. Sudaryti jzvalgios investavimo strategijos schemg, sujungiancia dazniausiai pa-
vieniui taikomus akcijy rinky atrankos, akcijy parinkimo ir investicinio portfelio
formavimo metodus.

5. Atrinkus adekvagius poveikio investicinel grazai rodiklius (angl. impact indica-
tors), sukurti akcijy rinky vertinimo metodika ir atlikti pasirinkty akcijy rinky
vertinima.

6. Sumodeliuoti akcijy atrankos algoritma, kurio pagrindas — akcijy rinkose listin-
guojamy jmoniy finansinio (angl. financial soundness) stabilumo vertinimas.

7. Empiriskai patikrinti sudaryta jZvalgia investavimo strategija griztamojo patikri-
nimo metodu ir artimomis realioms rinkos salygoms.

Tyrimy metodika

Siekiant jgyvendinti disertacijojeiSsikelty tikslg, buvo analizuojami ir apibendrinami nau-
jauss mokdliniai darbai investavimo tematika. Konceptualiosioms nuostatoms, susiju-
sioms su investicinio portfelio teorijos modeliais ir finansy rinky vertinimo metodais, a
nalizuoti buvo naudojami lyginamosios analizés, loginés ir sisteminés analizés metodai.
Akcijy rinky vertinimui buvo naudoti ekspertinio ir daugiakriterinio vertinimo (SAW) me-
todai. Akcijy atrankos algoritmo sudarymui naudota finansinio stabilumo vertinimo me-
todika. JZvalgios investavimo strategijos taikymo galimybéms atskleisti, buvo naudojami
stochastinés optimizacijos (adekvataus portfelio modelis) ir griZztamojo patikrinimo meto-
dai. Siekiant apdoroti gautus rezultatus, buvo naudojami konkretizavimo, apibendrinimo
ir grafinés analizés metodai.

Mokslinis naujumas

1. ISplétotosinvesticings grgZos tvarumo ir jZval gios investavimo strategijos samp-
ratos, apibréziant investicinés grazos tvaruma kaip stabilig investicijy graza il-
guoju laikotarpiu, atsizvelgiant j kiekvienos rinkos galimybes ir besikei¢iancias
aplinkos salygas, o0 jZvalgiag investavimo strategijg — kaip gebéjima prisitaikyti
prie skirtingy rinkos salygy, taikant integruoty investiciniy sprendimy priémimo
metody kompleks ir siekiant investicinés graZos tvarumo.

2. ] a&kcijy rinky atranka integravus SAW metoda, atskleistos naujos jvairaus issi-
vystymo lygio akcijy rinky patrauklumo investicijoms vertinimo galimybés.

3. Atlikus kriting moksliniy Saltiniy analiz¢ ir atrinkus adekvacius poveikio inves-
ticinel grazai rodiklius (angl. impact inidcators), sudaryta akcijy rinky vertinimo
metodika, kuri gali biti taikoma siekiant investicinés graZos tvarumo.

4. Peasitlytas akcijy atrankos algoritmas, kurj naudojant galima pagreitinti investi-
ciniy sprendimy priémima, prisitaikant prie sparciai besikeicianciy rinkos salygy,
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bei atrinkti tokias investicinio portfelio sudarymui tinkamy jmoniy akcijas, j ku-
rias investuojant galima bty pasiekti investicines gragZos tvarumg ilguoju laiko-
tarpiu.

Remiantis atliktais moksliniais tyrimais sukurta jZzvalgi investavimo strategija,
sujungianti dazniausiai pavieniui taikomus akcijy rinky atrankos, akcijy parin-
kimo, investicinio portfelio formavimo metodus.

Darbo rezultaty praktiné reikSmé

1

Atrinkus adekvagius poveikio investicingl graZai rodiklius, sukurta akcijy rinky
vertinimo metodika ir integruotas akcijy atrankos agoritmas, kuriuos naudojant
galima analizuoti akcijy rinky didelius statistiniy duomeny masyvus ir daryti
svarbias iSvadas.

Suformuotajzvalgi investavimo strategijagali biiti lengvai pritaikomabet kuriam
rinkos dalyviui, atsizvelgiant j jam priimting pelningumo ir rizikos santykj bei
rinkos sitilomas galimybes.

Pasitlyta jzvalgi investavimo strategija gali buti pritaikoma studijy tikslams ir
tobulinant esamas investavimo strategijas. Taip pat gali bati taikoma kartu su
ticinius sprendimus ir siekiant investicinés graZzos tvarumo ilguoju laikotarpiu.
Tyrimo rezultatus galima naudoti kompleksiskai analizuojant ir kiekybiskai ver-
tinant akcijy rinky investicines galimybes ir stabiluma.

Pasitlytos jzvalgios investavimo strategijos veiksminguma patikrinus artimomis
realioms rinkos sglygomis nustatyta, kad ja naudojant galima pasiekti didesne
investicing graza nei to paties laikotarpio indekso graza.

Ginamieji teiginiai

1

Globaliy akcijy rinky analizei ir vertinimui tikslingai pritaikius suformuotg ro-
dikliy, turin¢iy didziausia jtaka akcijy rinky grazai, rinkinj, galima nustatyti pa-
tikimas ir leilsiancias uztikrinti investicines graZos tvaruma ilgalaikéje perspek-
tyvoje akcijy rinkas.

Siekiant tvaraus investicinés graZos rezultato, emitenty patrauklumg investici-
joms biitina nagrinéti atsizvelgiant j jy finansinio stabilumo vertinimo ir graZos
bei rizikos rodiklius, tokiu badu formuojant akcijy atrankos agoritma.
Investicines graZos tvarumas gali biti pasiektas pasinaudojant jZvalgios investa:
vimo strategijos logika, kurios pagrindas yra dazniausiai pavieniui taikomy ak-
cijy rinky atrankos, akcijy parinkimo ir investicinio portfelio formavimo metody
sujungimas ir tikslingas pritaikymas.

Darbo rezultaty aprobavimas

Disertacijos tema paskel bta 23 mokslinés publikacijos, iS kuriy 6 — Zurnaluose, referuoja-
muose mokslinése duomeny bazése, 3 — kituose recenzuojamuose mokslo Zurnaluose,
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11 — konferencijy straipsniy rinkiniuose, 3 — konferencijy straipsniy rinkiniuose, referuo-
jamuose Clarivate Analytics Web of Science duomeny bazéje. Disertacijos rezultatai buvo
pristatyti deSimtyje moksliniy konferencijy:
1. 5-ojoje tarptautingje mokslingje konferencijoje Contemporary Issues in Busi-
ness, Management and Education'2017. Vilnius, Lietuva, 2017.
2. 20-ojoje jaunyjy mokslininky konferencijoje Verslas XXI amZiuje. Vilnius, Lie-
tuva, 2017.
3. Nacionalinéje mokslinéje konferencijoje Socialine jtrauktis ir Svietimo jstaigy
veikla: sumaniosios edukacijos link. Vilnius, Lietuva, 2016.
4. 9-gjoje tarptautinéje mokslingje konferencijoje Business and Management'2016.
Vilnius, Lietuva 2016.
5. 19-0joje jaunyjy mokslininky konferencijoje Verslas XXI amzZiuje. Vilnius, Lie-
tuva, 2016.
6. Nacionalinéje mokslingje konferencijoje Verslumo ugdymo ir konkurencingumo
didinimo problemos. Vilnius, Lietuva, 2015.
7. 4-0joje tarptautinégje mokslinéje konferencijoje Contemporary Issues in Busi-
ness, Management and Education'2015. Vilnius, Lietuva, 2015.
8. Nacionalinéje mokslinéje-praktingje konferencijoje Lietuvos ekonomikos au-
gimo ir stabilumo strategines kryptys. Vilnius, Lithuania, 2015.
9. 8-gjojetarptautinéje mokslinéje konferencijoje Business and Management'2014.
Vilnius, Lietuva, 2014.
10. 17-0joje jaunyjy mokslininky konferencijoje Verslas XXI amZiuje. Vilnius, Lie-
tuva, 2014.

Disertacijos struktura

Darbg sudaro jvadas, trys skyriai, bendrosios iSvados, literatiros saraSas (283 &dtiniai),
autorés publikacijy disertacijos tema sgraSas (23 publikacijos), santrauka lietuviy kalbair
8 priedai. Disertacijos apimtis (be priedy) — 157 puslapiai, tekste panaudota 20 sunume-
ruoty formuliy, 36 paveikdlai ir 26 lentelés.

Padéka

Disertacinio darbo autoré noréty iSreiksti savo nuoSirdZia padéka mokslinio darbo vado-
vel, VGTU Finansy inZinerijos katedros docentei dr. Raimondai Martinkutei-Kaulienei uz
kantrybe ir vertingas mokslines konsultacijas doktorantiiros studijy metu. Taip pat noré-
¢iau padékoti mokslininkui prof. habil. dr. Aleksandrui Vytautui Rutkauskui uz mokslines
diskusijasir bendradarbiavima bel suteikta galimybe bati mokslo pasaulo dalimi.

Autoreé iSreiSkiaypatinga padéka dr. Modestui Plakiui uz jkvépima, pagalba ir skati-
nancias diskusijas apie disertacijos tyrima ir jo praktinj pritaikyma.

Veronika Golubeckaité ir Vaiva Miskinyté nusipelno padékos uz vertingas jZval-
gas —jy kompetencija buvo reikSminga parama gerinant disertacijos angly kalbos kokybe.

Autoré taip pat yra labai dékinga savo Seimai: tevams Ceslavai ir Stefanui, vyrui
Zilvinui ir sinui Matui uz jy meile, tikéjima, paskatinima sunkiausiais momentais nesus-
toti ir didele parama studijy metu.
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1. Investavimo globaliose finansy rinkose galimybiy studija

Pirmajame disertacijos skyriuje atlikta literattiros Saltiniy disertacijos tematika analizé.
Aptartos pagrindinés finansy rinky funkcijos ir jy tarpusavio rySiai, nemaza démesj ski-
riant globalizacijos procesy poveikiui finansy rinkoms. Apzvelgta jzvalgumo savokos
reikSmé, apibrézta disertacijoje vartojamos jzvalgios investavimo strategijos savokos in-
terpretacija. Didel¢ Sio skyriausdalj sudaro finansy rinky analizei taikomy metody analizé.
ApraSyta tvarios investavimo graZzos savoky jvairoveé, taip iSryskinant investicinés graZos
tvarumo uztikrinimo finansy rinkose bitinybe. Skyriuje taip pat aprasyti metodai, taikomi
rizikal vertinti. Nagrinéjamas jvairiy makroekonominiy rodikliy poveikis vertybiniy
popieriy rinkoms.

Nustatyta, kad globalias finansy rinkas veikia daugelis veiksniy: ekonominiy, tech-
nologiniy, socialiniy ir politiniy, lemianéiy finansy rinky elgseng ir investicinés grazos
dydj. Taip pat nustatyta, kad, siekiant uztikrinti investicinés graZos tvaruma, butinaiden-
tifikuoti veiksnius, turin¢ius didziausia jtaka finansy rinky grazai. Parodyta, kad klasiki-
niai metodai, taikomi finansy rinkoms analizuoti ir vertinti, nesugebaprisitaikyti prie spar-
¢ia besikeiciancios ekonominés aplinkos salygy ir technologinés plétros. Dél Sios
priezasties tampa ypa¢ aktualus keliy metody integravimas, siekiant apdoroti ir iSanali-
zuoti didelius duomeny kiekius. Buvo atliktaiSsami rodikliy, turin¢iy poveikj akcijy rinky
graZai, analizé, kuri parodé, kad nérabendro rodikliy, kurie galéty biti naudojami iSsamiai
akcijy rinky atrankai, rinkinio. Remiantis atlikta analize, buvo suformuotas poveikio ro-
dikliy (angl. impact indicators) rinkinys, kuris bus naudojamas akcijy rinky atrankai: rea-
laus bendrojo vidaus produkto (toliau — BV P) metinis pokytis, 10 mety trukmeés valstybés
obligacijy pajamingumas, vartojimo kainy indeksas (toliau — VKI), investiciniy fondy rin-
kos dydis, skolos ir BV P santykis, nedarbo lygis, valiutos kurso metinis pokytis (vieting
valiuta uz USD), pirkimo vadybininky rodiklis (toliau — PMI), rinkos kapitalizacija pro-
centaisnuo BVPir P/E rodiklis. Skyriaus pabaigoje apibréztas disertacijostikslasir iskelti
darbo uzdaviniai.

2. Akcijy rinky vertinimo metodika ir algoritmo kuarimo
prielaidos

Antrajame skyriuje pateikta akcijy rinky vertinimo ir algoritmo karimo tyrimo metodika.
Disertacijoje pasitelkiamas ekspertinis vertinimas, siekiant nustatyti poveikio rodikliy
svarbg akcijy rinky grazai (nustatyti svorius). Siekiant nustatyti pasirinkty rodikliy svorj,
buvo taikomas netiesioginis eksperty vertinimo metodas, t. y. ekspertai, vertindami kiek-
vieno rodiklio svorj, nesigo vieno rodiklio vertinimo su kity rodikliy jverciais. DidzZiau-
sias jvertinimas priskiriamas svarbiausiam rodikliui. Taikant § metods, vertinimai gali
bati kartojami, keliems parametrams galima priskirti tuos pacius jvercéius. Eksperty nuo-
moniy suderinimui jvertinti buvo pasirinkta naudoti x2 (Kendal 1970), jis gali bati taiko-
mas praktikoje, jei eksperty daugiau nei 7. Jei apskai¢iuota verté yra didesné nei laisvés
laipsnis, eksperty vertinimai yra suderinti; jei maZesné, eksperty nuomonés néra suderin-
tos.
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Analizuojant daugiakriteriy vertinimo metody tailkyma jvairiose ekonominése sri-
tyse, buvo nustatyta, kad SAW metodas yra vienas i$ dazniausiai taikomy metody, ypaé
ekonomikos moksly srities daktaro disertacijose Lietuvoje, dél to pasirenkamas akcijy rin-
koms vertinti.

Siekiant jvertinti listinguojamy akcijy rinkose jmoniy finansinj stabiluma, disertaci-
joje taikyti buvo pasirinktas finansinio stabilumo vertinimo (angl. financial soundness e-
valuation) metodas. Remiantis autorés atliekamais eksperimentiniais tyrimais, buvo pas-
tebéta, kad metode talkomos bendroviy stabilumo rodikliy vertinimo ribos yra
tinkamesnés vertinant jmones trumpuoju laikotarpiu. Siekiant ilgalaikiy tiksly, atsiranda
bttinybé réZius pakoreguoti, tam tikslui autoré pasiailé kitus rodikliy vertinimo rézius
bendroviy stabilumui vertinti (S2.1 lentelé).

S2.1 lentelé. Sitilomos bendroviy stabilumo rodikliy vertinimo ribos (sudaryta autorés)

Rodikliai ReikSmiy reziai ir jy reikdme Sialomi reikSmiy reziai ir jy reikSme
(Lace, Sundukova 2010)
ASRL, % e Mazesné uz 0, jmonés veikla e Mazesné uz 0, jmonés veikla nesta-
ASREA, % nestabili, nesubalansuota bili, nesubal ansuota.
e 0<x<100, jmonésveiklayra ¢ 0 < x <6999, jmonés stabilumas vi-
stabili, subalansuota. dutinis.
e Didesné uz 100, jmonés veikla e 70 < x <105, jmoneés veikla stahili,
stabili, bet ji neisnaudoja visy subalansuota.
turimy savo galimybiy. e Didesné uz 105, jmonés veikla sta-
bili, bet ji neiSnaudoja visy turimy
savo galimybiy.

J2valgios investavimo strategijos tikslas — siekti investicijy graZos tvarumo ilguoju
laikotarpiu, todél tikslinga taikyti modifikuota rodikliy reikSmiy interpretavimo spektra
imoniy stabilumui nustatyti.

Disertacijoje pirmiau aptarta metodika buvo taikoma akcijy atrankos algoritmui jgy-
vendinti ir akcijy atrankal j investicinj portfelj. Buvo vertinamos visos listinguojamos
bendroveés, turin¢ios pasirinkty akcijy rinky indeksus. Pazymeétina, kad bendrovés, turin-
¢ios pakankama nuosava kapitalg ilguoju laikotarpiu, linkusios parodyti didesn; stabiluma
normaliomis ekonominemis sglygomis ir galéty plétoti savo veiklg nepaisant nepalankiy
rinkos salygy.

Grjztamojo patikrinimo metodas (angl. back-testing) buvo pasirinktas norint patik-
rinti j2Zvalgios investavimo strategijos taikymo galimybes skirtingo iSsivystymo lygio ak-
cijy rinkose. Taikant §f metodg galimaimituoti prekybos strategija atitinkamu laikotarpiu
ir iSanalizuoti pelningumo bei rizikos lygius. Grjztamojo patikrinimo laikotarpis turéty
btti ilgas, kad apimty skirtingy rinkos salygy laikotarpius, jskaitant ekonominio ciklo au-
gimo ir nuosmukio tendencijas. Tik vieno ekonominio ciklo tipo rinkos tyrimas gali teikti
unikalius rezultatus, kurie gali netinkamai veikti kitomis rinkos salygomis ir gali lemti
klaidingas iSvadas (Vilkancas 2017; Gilli et a. 2011; DeMiguel et a. 2009). Grjztamojo
patikrinimo logika, naudojama disertacijoje:

—  bandymo laikotarpio pasirinkimas (M). Pasirinkta bandymo trukmé — 199 savai-
tes (t. y. ketveri metai);
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— istoriniy akcijy uzdarymo kainy rinkimas, tyrimui naudojami savaitiniai duome-
nys,

— optimizavimo modelio parametry apskaiciavimas, remiantis pirmojo bandymo
laikotarpio grazy seka;

—  optimizavimo procedaros pakartojimas;

— pasitlyti optimalts testuojamos strategijos svoriai.

Sitilomo modelio ar strategijos testavimas yra labai svarbus viso investavimo pro-
ceso etapas. Realiojo laiko investavimas naudojant bandomaja versija yrabudas uztikrinti
taikomy strategijy pagristuma, todél strategijai testuoti buvo pasirinktas netik griztamojo
patikrinimo metodas, bet ir artimas realioms salygoms investavimo strategijos patikrini-
mas, pasitelkiant DNB prekybos platforma. DNB prekybos platforma buvo pasirinkta dél
josfunkcionalumo ir investuotojy veiklos priemoniy panasumo pasaulinése kapitalo ir va-
liuty rinkose. Grjztamojo patikrinimo metodo ir DNB prekybos platformos naudojimas
suteiks galimybe iSnagrinéti sitilomos jZvalgios investavimo strategijos efektyvuma jvai-
riose akcijy rinkoseir patvirtinti ar paneigti strategijos taikymo galimybes skirtingose ak-
Cijy rinkose.

Remiantis investiciniy portfeliy formavimo metody pranaSumy ir trikumy analize,
sprendimy priemimui buvo pasirinktataikyti adekvataus portfelio teorija, kuri leistestuoti
izvalgia investavimo strategija.

Izvalgios investavimo strategijos schema darbe pristatoma kaip konkreti investa-
vimo veiksmy procediiraSiame darbe (S2.1 pav.). Sukurtg schema sudaro trys pagrindiniai
etapai:

—  akcijy rinky atranka;
— akcijy atrankos algoritmas;
— investicinio portfelio formavimo ir testavimo schema.

Pirmajame etape pateikiama akcijy rinky pasirinkimo logika. Atlikus nuodugnig
mokslinés literatiiros anaize, buvo pasialytas poveikio rodikliy (angl. impact indicators)
rinkinys, kurj sudaro Sie rodikliai, turintys didZiausig jtaka akcijy rinky graZai: realaus
BV P metinis pokytis, %, 10 mety vyriausybés obligacijy pajamingumas, vartotojy kainy
indeksas, investiciniy fondy rinkos dydis, skolosir BV P santykis, nedarbo lygis, valiutos
kurso metinis pokytis (vietiné valiuta uz USD), rinkos kapitalizacija procentais nuo BV P,
P/E rodiklis, pardavimo vadybininky indeksas. Siekiant jvertinti pasirinkty rodikliy reiks-
minguma, buvo atliktas ekspertinis vertinimas. Statistiniai poveikio rodikliy duomenys
surenkami iS jvairiy duomeny baziy (,, Bloomberg”, Pasaulio banko, Investicijy kompani-
josingtituto ir kt.). Daugiakriterinis vertinimo metodas sitilomas taikyti rinky vertinimui,
siekiant nustatyti perspektyviausias investicijoms akcijy rinkas.

Antrasis jZzvalgios investavimo strategijos etapas — akcijy atrankos algoritmas, kurio
pagrindas— listinguojamy bendroviy finansinio stabilumo jvertinimasir akcijy kainos ver-
tinimas. Vertinimo rezultatai leidZia suranguoti analizuojamas jmones j stabiliausias jmo-
nes, vidutinio stabilumo jmones, maZiausi o stabilumo jmonesir jmones, esancias bankroto
zonoje. Bendroviy finansiniy duomeny atnaujinimas algoritmui atliekamas kas ketvirtj, o
akcijy uzdarymo kainy atnaujinimas — kas savaite.
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Rodikliy, turingiy
didziausi poveiki, akcijy
rinky graZai analizé

Duomeny rinkimas|
(Bloomberg, World
bank ir kt.)

—| Eksperty atranka

=
Poveikio rodikliy
—{ rinkinys akcijy
rinky atrankai

[Redi0jo BVP metinis augimas, % |
10 mety trukmes vyriausybes
obligacijy pgamingunas, %

VKI

Investiciniy fondy rinkos dydis
Skolos ir BVP santykis, (% nuo

Sperta 15
akademines
bendruomenés

reikSmingumo
nustatymas

LBVP)
Nedarbo lygis

BVP
P/E rodiklis

Valiuty kurso Metinis pokytis, %
Rinkos kapitdizacija procentais nuo I

Pardavimo vadybininky indeksas

Rinky vertinimas
(daugiakriterinis)

I

Akdijy rinky atranka ]

R — |

Akdijy rinka

Faktiniai rodikliai
Likvidumo rodiklis
Nuosavybes koeficientas

(likvidumas, %)
e Faktinio ir pakankamo santykis
Nuosavybesk., %)

* Graza, %

* Rizika
(standartinig
nuokrypis)

Top jmoneés (stabiliausios) } 1

=
Vidutinés jmonés (vidutinis

stabilumas) I [

L
Duomeny atnaujinimas (Bloomberg,
ketvirtiniai finansiniai duomenys, savaitiniai
akcijy kainy duomenys)

Portfelio formavimas (remiantis
akcijy atrankos algoritmu

Mazai stabilios (meziausias ‘ Imonés bankroto zonoje
stabilumas)
T

Portfelio formavimas (remiantis technine akcijy
kainy analizeir atranka (Rutkauskas, 2017))

esandios jmonés

Andizuojamos visos indeksy sudétyje

3
Pasirenkama n akcijy

Portfeliy formavimas (APT)

Portfeliy griztamasis
patikrinimas

3
Pasirenkama n akcijy

portrelio grazair
rizika

1
graZair rizika
Rezultaty palyginimas

11S strategijos stebésena artimomis
realioms rinkos salygomis

TAP portfelio graza

S2.1 pav. [Zvalgios investavimo strategijos schema (sudaryta autorés)
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Paskutinis jZvalgios investavimo strategijos etapas — investiciniy portfeliy formavi-
masir jzvalgiosinvestavimo testavimas. Tam tikslui formuojami dvigjy raSiy investiciniai
portfeliai. Pirmasis portfelis sudaromas pagal autorés pasitilyto akcijy atrankos algoritmo
rezultatus (toliau — I1S), o antrasis— pagal A.V. Rutkausko (2017) pasialyts akcijy atran-
kos logika, grindziama technine akcijy kainy analize. Sis portfelis (toliau — TAP) naudo-
jamasjZvalgiai investavimo strategijai patikrinti. Portfeliui sudaryti pasirinkta keturiolika
akcijy, portfeliy struktiros paskirstomos remiantis adekvataus portfelio teorija, paskui at-
liekamas portfeliy griztamasis patikrinimas, lyginant 11S portfelio graza su palyginamojo
investicinio portfelio graZair kiekvienos akcijy rinkos indeksy graZa.

3. lzvalgios investavimo strategijos jgyvendinimas ir
testavimas

Trecigiame skyriuje pateikti eksperimentinial ir skaitiniai jzvalgios investavimo strategi-
jos jgyvendinimo ir testavimo rezultatai. Visy pirma pateikiamas eksperimentinis finansy
rinky tyrimas. Buvo nustatytos akcijy rinkos tolesnei analizei ir pateikti poveikio rodikliy
reitkSmingumo nustatymo pagal eksperty vertinimus rezultatai ir finansy rinky vertinimas,
taikant daugiakriterj vertinimo metodg SAW. Finansy rinky daugiakriterio vertinimo re-
zultatai leido pasirinkti stabiliausias rinkas, kurios, kaip tikimasi, ateityje turéty generucti
didesng investicijy graza, lyginant su kitomis vertinime dalyvavusiomis rinkomis. Siame
skyriuje pateikiami kai kurie jZvalgios investavimo strategijos efektyvumo patvirtinimo
skirtingose akcijy rinkose pavyzdziai. Taip pat pristatyti jzvalgios investavimo strategijos
testavimo rezultatai artimomis realioms rinkos sglygomis. Testavimai ir skaic¢iavimai
buvo atlikti naudojant Kauno technologijos universiteto ,, Bloomberg* 1aboratorijoje su-
rinktus duomenis, Pasaulio banko, Investiciniy bendroviy instituto, ,,Amadeus’ ir kity
duomeny baziy duomenis. Teorinio modelio eksperimentinis patikrinimas buvo vykdomas
trimis etapais (S.3.1 pav.).

Akdjy rinky atranka

Ve

Akdjy aranka

" Izvdgiosinvesavimo
strategijostesavimas

S3.1. pav. Teorinio modelio eksperimentinio patikrinimo schema (sudaryta autores)

Siekiant sukurti jZvalgios investavimo strategijos koncepcinj pagrinda akcijy rin-
kose, svarbu sukurti logiska akcijy rinky vertinimo metodika (S3.1 pav.). Trumpas kiek-
vieno jzvalgios investavimo strategijos etapo apraSymas pateiktas toliau:
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—  Poveikio rodikliy akcijy rinky grgzai analizé. Sio etapo tikslas — iZanalizuoti ty-
réjy darbus, kurie tyré jvairiy rodikliy jtaka akcijy rinky grazai.

—  Poveikio rodikliy rinkinys akcijy rinky atrankai. Tikslas— suformuoti poveikio
rodikliy rinkinj, j jo sudeétj jtraukiant rodiklius, turincius didZiausig jtaka akcijy
rinky graZai.

—  Duomeny rinkimas. Duomenys buvo renkami Kauno technologijos universiteto
»Bloomberg" laboratorijoje, World bank, Investicijy kompanijy institutoir kitose
duomeny bazése.

— Eksperty atranka. Svarbu tinkamai parinkti ekspertus i$ investicijy srities, tam
buvo pasirinkti ekspertai iSverdlo ir akademinés bendruomenés.

— Poveikio rodikliy reikSmingumo nustatymas. Ekspertai suteikia svorius atrink-
tiems rodikliams pagal rodikliy svarba akcijy rinky grazai.

—  Rinky vertinimas (daugiakriteris). Siame etape pasirinktos vertybiniy popieriy
rinkos bus vertinamos naudojant istorinius poveikio rodikliy duomenisir taikant
daugiakriterio vertinimo metodg SAW.

—  Akcijy rinky atranka. Remiantis vertinimo rezultatais, yraisskiriamos geriausios
rinkos vertinamuoju laikotarpiu, kurios bus naudojamos tolesniam tyrimui.

Pagal pasitilyta akcijy rinky vertinimo metodika galimaanalizuoti rinkos verte ir pa-
sirinkti rinkas, kurios gali sukurti potencialiai tvarig investicijy graZa kiekvienam inves-
tuotojui. Investicinés grazos tvarumas disertacijoje suvokiamas kaip stabili investicijy
grazailgalaikiu laikotarpiu, atsizvelgiant j kiekvienos rinkos galimybesir besikei¢iancias
aplinkos salygas.

Akcijy rinky atrankai buvo pasirinktas 2007-2016 m. laikotarpis. Analizuojamu lai-
kotarpiu akcijy rinkos peréjo per visus verslo ciklo etapus, todél tikslinga analizuoti toki
laikotarpj, norint suformuoti ilgalaikius investicinius sprendimus. Tai ypat svarbus zings-
nis, nes investiciniai sprendimai turi biti efektyvis skirtingose situacijose — tiek pasauli-
nio ekonomikos atsigavimo, tiek ekonomikos nuosmukio laikotarpiais.

Vienas i$ pagrindiniy tyrimo tiksly, kad j2zvalgi investavimo strategija galéty funk-
cionuoti bet kurioje pasaulio akcijy rinkos dalyje, todél analizei buvo pasirinkta daugelis
pasaulio &aliy. Buvo analizuojamos ir vertinamos 42 pasaulio akcijy rinkos: Vokietijos,
Austrijos, Pranciizijos, Sveicarijos, Svedijos, Belgijos, Ispanijos, Danijos, Graikijos, O-
landijos, Didziosios Britanijos, Airijos, Norvegijos, Portugalijos, Italijos, Kroatijos, Lie-
tuvos, Latvijos, Estijos, Lenkijos, Turkijos, Cekijos, Bulgarijos, Slovakijos, Rumunijos,
Vengrijos, Ukrainos, Islandijos, Slovénijos, Kipro, JAV, Brazilijos, Argentinos, Hon-
kongo, Izraglio, Rusijos, Kinijos, Singaptiro, Japonijos, Piety Koréjosir Australijos.

Eksperty vertinimai parodé, kad didziausig jtaka akcijy rinky grazai turi Sierodikliai:
realaus BV P metinis pokytis, %, rinkos kapitalizacija procentais nuo BV P, P/E rodiklisir
investiciniy fondy rinkos dydis (14 vietos, didziausi svoriai) ir maziausiai svarbus— par-
davimo vadybininky indeksas (10 vieta, maziausias svoris). Kitas akcijy rinkos vertinimo
proceso etapas — pasirinkty rinky (Saliy) vertinimas pagal poveikio rodikliy statistinius
duomenisir jy svorj, kurj nurodé ekspertai. Kiekvienai rinkai buvo apskaiciuotas bendras
laikotarpio jvertinimas balais (S3.2 pav.).
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S3.2 pav. Rinky vertinimo rezultatai (Satinis: autore)

Atsizvelgiant j gautus rinky tyrimy rezultatus, taikant SAW metoda, galima pateikti

tok;j apib

endrinima:
Investicijy portfeliams formuoti atrinktos stabiliausios rinkosilgalaikiu laikotar-

piu, siekiant uztikrinti investicinés graZos tvaruma: Honkongas, Sveicarija, Nor-
vegija, Kinija, Piety Koréja, Japonija, Estija, Nyderlandai, Rusija, Austrdlija,
Austrija, 1zraelis, Vokietija, Jungtine Karalyste, Danija, Kipras, Cekija, JAV,
Bulgarijair Svedija. Sios rinkos turi didZiausia bendra jvertj, jvertinus jas pagal
poveikio rodiklius, didzZiausias jvertis — Honkongo (357 balai), maziausias pasi-
rinkty rinky jvertis — Svedijos (161 balas).
Rumunija, Brazilija, Belgija, Suomija, Lietuva, Prancizija, Airija, Latvija, Tur-
kija, Lenkija, Ukraina, Italija, Graikija, Portugalija, Ispanija ir Kroatija su ma-
Ziausiu bendruoju balu (35 bala) nebuvo pasirinktos tolesniems tyrimams, nes
gauti Siy Sy jverciai buvo maZiausi. Tokj jverciy pasiskirstyma lémé kai kuriy
indikatoriy nestabilumasilgalaikiu laikotarpiu, dideli svyravimai ir maZas rinkos
likvidumas.
Atsizvelgiant | PMI duomeny trakumus ir eksperty vertinima, kad Sisrodiklisyra
maZiausiai svarbus ir turi maZiausia jtaka vertybiniy popieriy rinkos graZai (ro-
diklio svorisbuvo maziausias), PMI rodiklis nebuvo jtrauktasj akcijy rinkos ver-
tinimo procesa. Be to, kai kurios Salys buvo eliminuotos iS tyrimo — Singapiiras,
Slovakija, Slovénija, Islandija, Vengrijair Argentina— dél duomeny trikumo.

Antrasis jzvalgios investavimo strategijos etapas — akcijy atranka buvo atliekama

tokiais

akcijy atrankos algoritmo zingsniais (S3.1 pav.):
1 etapas. Listinguojamy bendroviy finansinio stabilumo jvertinimas. Remiantis
metodologija, kuri buvo apraSyta 2.4 poskyryje, buvo vertinamos visos akcijos,

jtrauktos j pasirinkta kiekvienos Salies akcijy indeksa.
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— 2 etapas. Apskai¢iuojami kiekvienos akcijos kainos graZos ir rizikos (standarti-
nio nuokrypio) dydZiai. Akcijos su didesne graZair mazesniu standartiniu nuok-
rypiu vertinamos kaip potencialiai geresnésinvesticijoms nei kitos.

— 3etapas. Investiciniy objekty identifikavimas. Remiantis pirmojo ir antrojo etapy
vertinimo rezultatais, investiciniai objektai skirstomi j stabiliausias bendroves,
vidutinio stabilumo jmones, Zemiausio stabilumo ir bankroto zonoje esancias j-
mones.

— 4 etapas. Finansiniai duomenys athaujinami ir jmonés perskirstomos kas ketvirtj,
akcijy uzdarymo kainos atnaujinamos kas savaite.

Bitini akcijy atrankos duomenys apskai¢iuojami naudojant ,MS Excel“ programa.
Specialiame faile programuojama skaic¢iuoklé su masyvu formuliy, i kurias jkeliami rei-
kiami duomenys (iSjmoniy balanso ir pelno nuostolio ataskaity), tada apskai¢iuojami ats-
Kiry skai¢iavimo etapy rezultatai ir galutiniai rezultatai.

Kaip pavyzdziai pateikiami Danijos akcijy rinkos vertinimo rezultatai. Atsizvelgiant
} apskaiciuotus jmoniy finansinio stabilumo rodiklius ir akcijy graZos bei standartinio
nuokrypio (rizikos) vertinima, Danijos rinkoje buvo pasirinkta 14 stabiliy bendroviy il-
guoju laikotarpiu (S3.2 lentel¢).

S3.2 lentelé. Pasirinktos bendroves portfeliui sudaryti Danijos akcijy rinkoje (sudaryta autorés)

Bendrovés pavadinimo | ASREA ASRL Akcijy graZa, | Rizika (stdev)
kodas rodiklis, % rodiklis, % %

PNDORA.CO 97,72 98,40 91,94 0,6202
MAERSK-B.CO 78,52 90,46 17,30 0,1689
CARL-B.CO 89,24 101,22 43,49 0,1350
GEN.CO 99,53 99,67 457,83 1,9806
COLO-B.CO 76,90 80,18 31,07 0,1086
CHR.CO 99,61 99,65 178,23 0,4825
WDH.CO 95,83 96,50 75,12 0,2553
GN.CO 78,10 82,81 65,38 0,2053
DANSKE.CO 100,33 100,26 112,63 0,3472
DSV.CO 102,15 101,25 181,07 0,5136
ISS.CO 88,75 82,79 38,79 0,2184
JYSK.CO 83,95 83,85 24,03 0,1269
FLS.CO 82,63 90,97 34,46 0,2080
NOVO-B.CO 86,64 96,01 60,38 0,2637

Remiantis treciu jZzvalgios investavimo strategijos etapu (S2.1 pav.), buvo formuo-
jami investiciniai portfeliai ir testuojama jzvalgi investavimo strategija. Remiantis Sia
schema, buvo formuojami investiciniai portfeliai: investiciniai portfelial, sudaryti pagal
autorés pasitulyto akcijy atrankos algoritmo rezultatus, ir investiciniai portfeliai, sudaryti
pagal akcijy atranka, grindZiama technine akcijy kainy analize. Sie portfeliai buvo naudo-
jami jzvalgiai investavimo strategijai patikrinti jvairiose vertybiniy popieriy rinkose. Port-
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feliui formuoti atrinkta 14 stabiliausiy bendroviy akcijy. Portfeliy struktiiros buvo paskirs-
tomos remiantis adekvataus portfelio teorija ir buvo atliekamas portfeliy grjztamasis pa-
tikrinimas, palyginus I1S portfelio graZa ir rizika su lyginamojo investicijy portfelio graza
bei rizikair akcijy rinkos indekso graZair rizika kiekvienai akcijy rinkai. Visos analizuo-
jamy indeksy sudétyje esancios akcijos buvo jtrauktos j vertinima, i8skyrus Kipro rinka
dél duomeny nepakankamumo. Paminétina, kad kiekvienos rinkos keturiolika akcijy buvo
atrinkta Siame tyrime, keturiolikos néra nustatytas fiksuotas dydis, jis gali kisti priklauso-
mai nuo investuotojo poreikiy ar rinkos, kurioje formuojami investiciniai sprendimai, spe-
cifikos.

Testavimal su istoriniais duomenimis parodé, kad j2zvalgi investavimo strategija su-
geba prisitaikyti prie skirtingy rinky salygy ir generuoja statistiSkai reikSmingai geresnius
investicines grazos rodiklius 4 mety periodu, lyginant su lyginamuoju indeksu, ir 70%
atvejy — lyginant su lyginamuoju investicinio portfelio formavimo metodu. Kaip vieng i$
pavyzdziy galima pateikti grjztamojo patikrinimo testavimo rezultatus Danijos rinkoje
(S3.3 pav.).
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S3.3 pav. GrjZtamojo patikrinimo rezultatai Danijos akcijy rinkoje (sudaryta autorés)

Geriausius rezultatus Danijos akcijy rinkoje rodo investicijy portfelis, sudarytas pa-
ga 1S atrankos algoritma. Atranka buvo atliktais 20-ies OM X C20 indekso komponenty.
Pastovus ir stabilus portfelio grazos augimas gali bati stebimas vertinamu laikotarpiu.
Portfelio graza beveik dvigubai virSija palyginamojo portfelio graza su mazesne rizika,
portfelio rizika (standartinis nuokrypis) — 0,2862, OM X C20 indekso — 0,2132, palygina-
mojo portfelio rizika— 0,3479.

Akcijy atrankos algoritmastaip pat buvo testuojamas demonstracingje prekybos plat-
formoje nuo 2016-09-18 (sprendimai buvo formuojami kiekviena savaite). Danijos rin-
koje suformuoto portfelio graZza siekia— 9,74 % (melyna kreive), indekso — 6,65 % (rau-
dona kreive). Portfelio, suformuoto remiantis akcijy atrankos agoritmu, graZa virdja
indekso graZa, tai rodo investavimo strategijos adekvatumg ir efektyvuma realioje rinkoje
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(S3.4 pav.). Taip pat svarbu pazyméti, kad apskaiciuota portfelio rizika (standartinis nuok-
rypis), kurisyra0,0387, yramazdaug du kartus mazesnis uz OM X C20 indekso standartinj
nuokrypj (0,0663),tod¢l portfelio sukaupta investicijy gragZza yra didesné, o rizikos lygis
mazesnis nei palyginamojo indekso.
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S3.4 pav. Investavimo rezultatai Danijos akcijy rinkoje (sudaryta autorés)

Gauti strategijos griztamojo patikrinimo ir realizavimo artimomis realioms rinkos
sglygomis rezultatai leidZia daryti iSvada, kad jZzvalgios investavimo strategijos taikymas
yra efektyvus. Gauti rezultatai parodé, kad investiciniy portfeliy, suformuoty remiantis
pasitlytu akcijy atrankos algoritmu, graZza 70 % atvejy buvo didesné uz palyginamojo in-
dekso ir palyginamojo metodo generuojamas graZas tuo paciu laikotarpiu bei 50 % atveju
maksimali graZa buvo pasiekiama su minimaliarizika.

Bendrosios iSvados

1. Atliktamoksliniy literattiros Saltiniy analizé parodé, kad globalias finansy rinkas
veikia ekonominiai, technologiniai, socialiniai ir politiniai veiksniai, kurie for-
muoja finansy rinky elgsena ir lemia investicinés grazos dyd;j. Minéty veiksniy
nepastovumas sukelia ekonomines krizes. Nustatyta, kad, siekiant investicinés
graZos tvarumo, batina nustatyti veiksnius, turincius didZiausia jtakg finansy
rinky grazai. Y pac tai svarbu besikei¢ianc¢iomis ekonominémis salygomis, egzis-
tuojant tarptautiniams neapibréztumams, kai kyla naujy grésmiy akcijy grazos
tvarumui.

2. Bitinumas gebéti analizuoti didelius duomeny kiekius lémé jvairiy verslo anali-
tikos metody ir priemoniy atsiradima bei plétra. Atsizvelgiant j tai, disertacijoje
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sukurta jZvalgi investavimo strategija gali biti traktuojama kaip klasikiniy me-
tody papildymas investicijy valdymo srityje ir siggama su gebéjimu patenkinti
instituciniy investuotojy nora veiksmingai valdyti investicijas. Sistemos gebéji-
mas kai kuriuose sprendimy priémimo procesuose pakeisti Zmogaus vaidmen;j
sudarys galimybiy pasiekti tvary rezultatg. Nagringjant tvarios investicines gra-
Zos problematika, disertacijoje pateikta praplésta investicinés graZzos tvarumo
samprata, apibréziant investicinés grazos tvaruma kaip stabilig investicine grazg
ilguoju laikotarpiu, atsizvelgiant j rinkos teikiamas galimybes ir besikei¢iancias
aplinkos salygas.

Atlikta klasikiniy investavimo metody analizé leido nustatyti, kad pavieniy me-
tody taikymas neuztikrina efektyvaus sudétingy ekonominiy problemy spren-
dimo, nes pasaulyje yra ypa¢ aktuali didelés apimties duomeny analize, ko pa-
vieniai metodai nesugeba veiksmingal atlikti, todél jy integravimas sukuria
holistinio tyrimo pagrinda ir suteikia galimybiy priimti efektyvius investicinius
sprendimus, leisiancius siekti investicings graZos tvarumo ilguoju laikotarpiul.
Integravus daZniausiai pavieniui taikomus akcijy rinky atrankos, konkreciy ak-
cijy parinkimo, investicinio portfelio formavimo metodus, buvo suformuota
jzvalgios investavimo strategijos schema, kurig sudaro trys pagrindiniai etapai —
akcijy rinky atranka, akcijy atrankair investicinio portfelio formavimas bei jzval-
giosinvestavimo strategijos testavimas.

Siekiant suformuoti akcijy rinky vertinimo metodika, buvo atliktadetali poveikio
akcijy rinky graZai rodikliy analizé, kuri parodé, kad néra bendro rodikliy rinki-
nio, kuris galéty bati naudojamas detaliai akcijy rinky atrankai, mokslinéje lite-
ratiroje yra tiriamas pavieniy rodikliy poveikis akcijy rinky grazai. Remiantis
atlikta placia moksline analize, 10 rodikliy, turin¢iy didZiausia jtaka akcijy rinky
grazai buvo nustatyti: realaus BV P metinis pokytis, 10 mety trukmés vyriausybés
obligacijy pajamingumas, vartotojy kainos indeksas, investiciniy fondy rinkos
dydis, skolosir BV P santykis, nedarbo lygis, valiutos kurso metinis pokytis, par-
davimo vadybininky indeksas, rinkos kapitalizacija procentais nuo BV P, P/E ro-
diklisir leisian¢iy visapusiskai jvertinti akcijy rinky patraukluma investicijoms.
Akcijy rinky vertinimo metodika grista eksperty daugiakriteriSkal atrinkty ir j-
vertinty veiksniy sistema bei tose finansy rinkose veikianciy atskiry vertybiniy
popieriy fundamentaliy rodikliy vertinimo sistema leido sukurti jZvalgiosir tva
rios investicijy strategijos teorinius pagrindus, taip papildant klasikinius investi-
Cijy vertinimo metodus.

I8nagrinéjus jvairiy ekonominiy rodikliy ir akcijy rinky graZos sgsgjas, sudaryta
akcijy rinky vertinimo metodika, parenkant adekvacius poveikio investicinei gra-
Zai rodiklius (angl. impact indicators). Istoriniy akcijy rinky duomeny susistemi-
nimas, globaliy akcijy rinky analizé bei daugiakriteris vertinimas leido i$42 &
nalizuoty akcijy rinky identifikuoti vertinamuoju laikotarpiu 20 patikimy ir
leisianciy siekti investicinés grazos tvarumo ilgalaikéje perspektyvoje akcijy
rinky: Honkongas, Sveicarija, Norvegija, Kinija, Piety Koréja, Japonija, Estija,
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Olandija, Rusija, Australija, Austrija, 1zradlis, Vokietija, Didzigji Britanija, Da
nija, Kipras, Cekijos respublika, Didzioji Britanija, Bulgarijair Svedija. Siosrin-
kos toliau buvo naudojamos akcijy atrankos algoritmui aprobuoti.
Sumodeliuotas integruotas akcijy atrankos algoritmas, sudarantis antrajj jzval-
gios investavimo strategijos etaps, kurio pagrindas — akcijy rinkose listinguo-
jamy jmoniy finansinio stabilumo (angl. financial soundness) ir akcijy grazosir
rizikos vertinimas, sukuria prielaidas tvarios investicinés graZzos metodol ogijos
formavimui ir kompleksiniam vertinimui. Rodikliy integravimasj algoritmo sis-
tema leidZia suranguoti jmones j stabilias, vidutinio stabilumo, maZai stabiliasir
esancias ties bankroto riba. Tam tikslui buvo papildyta jmoniy stabilumo verti-
nimo metodologija, nustatant kitus galimy relkSmiy rézius jmoniy finansinio sta-
bilumo lygiui nustatyti.

SudarytajZvalgi investavimo strategija: pirmuoju etapu, taikant akcijy rinky ver-
tinimo metodika, kompleksiSkal vertinamas akcijy rinky patrauklumas investici-
joms pasirinku laikotarpiu, antruoju, naudojant akcijy atrankos algoritma, anali-
zuojami ir vertinami dideli kiekiai istoriniy duomeny ir atrenkamos stabiliausios
akcijos portfeliui formuoti. Pasitelkiant grjztamojo patikrinimo metoda, empiris-
kai patikrinta jzvalgi investavimo strategija. Gauti strategijos realizavimo rea
liomis rinkos salygomis rezultatai leidZia daryti iSvada, kad jZvalgi investavimo
strategija pagrindzia tvarumo sgvoka realiomis rinkomis saglygomis. Gauti re-
Zultatai parode, kad investiciniy portfeliy, suformuoty remiantis pasitlytu akcijy
atrankos algoritmu, graZa 70 % atvejy buvo didesné uz palyginamojo indekso ir
palyginamojo metodo generuojamas grazas tuo paciu laikotarpiu bei 50 % atveju
maksimali graZza buvo pasiekiama su minimaliarizika. Gaimateigti, kad pasia-
lyta jzvalgi investavimo strategija sugeba stkmingai konkuruoti su kitomis pa-
nasaus pobudzio taikomomis metodikomis realiomis investicinémis salygomis.
Formuojant ilgalaikius investicinius sprendimus akcijy rinkose, rekomenduo-
jama: analizei pasirinkti laikotarpj, per kurj ekonomikabiity pragjusi visusverslo
ciklo etapus; akcijy rinky vertinimui naudoti pasitlytus poveikio rinkoms rodik-
lius; vertinant emitenty finansinj stabiluma, naudoti ilgesne duomeny laiko ei-
lute.
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