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INTRODUCTION

The relevance of the topic. Investment portfolio construction allows planning,
assessing and controlling the performance of investment activity in the financial market.
The major investor goal is to ensure the highest possible returns with the minimum level
of risk, i.e. to maximize returns and to minimize the risk. The risk arises with the factors
that can alter the investment returns in the rapidly changing economic environment. Thus,
identifying investment returns and possible risks makes investment portfolio construction
very important issue in the different efficiency markets. The research tries to find out what
criteria have an impact on investment portfolio decisions, what analysis and assessment
methods are applied for portfolio construction, how to construct portfolio, how to optimize
portfolio and etc. The thorough analysis of the prior research shows that it is rather
fragmentary and focuses mostly on portfolio asset allocation issues. While looking at asset
allocation from portfolio risk minimization perspective, the prior research overlooks the
analysis of financial assets in the different efficiency markets. Therefore, it is theoretically
and empirically important to develop investment portfolio construction model using
complex assessment for portfolio selection and testing it in the different efficiency markets.

Problem investigation level. A great number of research explored investment portfolio
construction and management in the financial markets. Prior research analysis indicates
that investment portfolio construction goes through 2 stages (Pachamanova, Fabozzi, 2010,
Maginn, Tuttle, Pinto, McLeavey 2007, Fabozzi, Gupta, Markowitz 2002), that involves
construction and management, or 3 stages (Damadoran, 2012, Spronk, Hallerbach 1997),
that involves portfolio analysis, portfolio selection, portfolio assessment and feedback. As
an alternative to modern portfolio theory and traditional investment portfolio formation,
B. Blank (1995), R. Clarke, H. Silva, S. Thorley (2002) construct and diversify investment
portfolio using fundamental and technical analysis. Technical analysis of financial
indicators is based on the historical observations of price movements and testing (Edwards,
1967), as well as on the application of quantitative techniques such as momentum indicators
and moving averages (Murphy, 1986). The other stock evaluation method is fundamental
analysis that refers to the expectations theory, the efficient market hypothesis and rational
expectations theory. Fundamental analysis is based on the stock value concept, o stock
value growth depends on the factors including management actions, industry and economic
perspectives. Fundamental factors analysis allows to identify whether the stock market is
higher or lower than its intrinsic value (Fama, 1965, Nedzveckas, Dapkus, 2013).

E. Ballestero, M., Gunter, C. Stummer (2004) explore the efficient portfolios using
fundamental and technical analysis. W. L. Jiler (1967), P. Zukov (2002) look at the aspects
of fundamental analysis which assumes that the asset prices depend on their intrinsic
values, which in turn depend on microeconomic and macroeconomic, objective, subjective
and speculative factors.

Technical analysis is based on the various theoretical models applied for investment
portfolio construction. J. E. Granville (1960), W. L Jiler (1967), who also explored
technical analysis, use several theories. J. N. Gordon (1998), M. R Young (1998), T. K. Hui
(2005) look for the efficient portfolios constructing profolios of different asset classes.
R. Mansini, W. Ogrycza, M.G. Speranza (2003) explore protfolio optimization aspects. To
balance investor expected returns and risk, Z. Bodie, A. Kane, A. J. Marcus (2002) propose
to combine risky assets of optimal portfolio with risk-free assets. M. Tvaronaviciené,
J. Michailova (2004), A. Vasiliauskaité (2004), G. Rasimavicius (2000), D. Dudzeviciuté
(2004) focus on optimal portfolio construction of Lithuanian company stocks using
H. Markowitz mean-variance approach and CAPM.

J. Nedzveckas, G. Rasimavicius (2003) investigate CAPM applicability in Lithuania‘s
stock market. A. Rutkauskas, P. Stankevicius (2006) explore integrated asset and liability
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portfolio construction issues from the financial intermediaries perspective. Therefore, it

can hardly be applied by individual investors.

D. Teresiené (2009) analyses Lithuania‘s stock market using GARCH models. The
other scholars provide evidence of the investment portfolio research in various settings.
R. Ginevicius (2004) explore portfolio diversification issues. But a large body of research
focuses on the economic expansion period, when the financial market was rapidly growing
(Rasimaviius, 2000; Lileikiené, 2009). G. Zilinskij (2012) analyses investment portfolio
construction and management solutions. R. Vilkancas (2014) generalizes empirical
research from the omega portfolio optimization perspective. He finds out that omega
portfolio optimization results are much better than the ones based on the mean-variance
optimization. L. Macijauskas (2015) explores irrational financial market behaviour based
on the tactic asset allocation. The prior research is more fragmentary and mostly focuses
on different asset classes diversification to reduce the risk while paying less attention
to portfolio construction stage, specifically to asset selection stage. Asset selection is
implemented on the basis of fundamental analysis results:

*  Macroeconomic analysis explores economic situation and economic policy or political
and social situation indicators (Samitas & Kenourgios, 2007; Wang & Moore, 2008;
Horobet & Dumitrescu, 2009; Hanousek & Filer, 2000; Grambovas, 2003; and Horobet
& Dumitresc, 2009, Teresiené, 2009; Rafael & Tvaronavi¢iené, 2005; Pekarskiené,
2001; Jasiené, Paskevicius, 2010; Pilinkus, Boguslauskas, 2009; Ologunde, Elumilade
& Asolu, 2006; Schwert, 1981; Lima, 2013; Onder, Tas, Hepsen, 2015).

» Industry analysis explores competitiveness, sales revenue, sales margin, liquidity, P/E
ratios) to determine industry attractiveness (Chen, Roll & Ross, 1986; Cleary, 2001,
Nishat, Shaneen, 2004; Cibulskien¢, Grigalitinien¢, 2006; Lima, 2013).

» Financial analysis includes the following financial ratios: profitability, liquidity, capital
structure, asset efficiency, market value ratios and bankruptcy prediction models.
Prior research hardly employs a complex approach to securities analysis and a

structured complex stock selection evaluation methodology. The complex stock selection

evaluation methodology is associated to a decision making process conditional on the
given information set, utility assessment, possible options and expected outcomes.

A decision making process with its underlying premises ends with a certain option
(Sarkuté, 2009). Investment portfolio analysis as a decision is based on the Multiple
Criteria Decision Making (MCDM) (Zavadskas, Turskis, 2011; Steur & Na, 2003; Toloie-
Eshlaghy, Homayonfar, 2011; and etc.). The authors apply analytic hierarchy process
(AHP), analytic network process (ANP), Simple Additive Weighting (SAW), Technique
for Order Preference by Similarity to Ideal Solution (TOPSIS), and etc. Thus, multiple
criteria decision methods can be applied for investment portfolio construction and stock
selection when using small capitalization companies® ratios, or the data of the countries
with differences in the development level or the data of the market with differences in
efficiency. The integrated index based on the fundamentals used for stock selection
allows for complex evaluation of investment portfolio. What MCDM multiple criteria is
applied for stock selection? The researchers (Xidonas, Mavrotas, Psarras 2009b; Samaras,
Matsatsinis, Zopounidis, 2008; Huang, 2012; Xidonas, Askounis, Psarras, 2009a; Huang,
Chang, Cheng, Chang, 2012; Xidonas, Mavrotas, Krintas, Psarras Zopoundis, 2012)
rank Greek stocks referring to fundamental analysis results using the ELECTRE method.
G.Zilinskij, A. V. Rutkauskas (2012) construct the portfolio employing COPRAS method.
A. Lima, V. Soares (2013) use ELECTRE III method to construct investment portfolio by
ranking financial ratios of Portuguese companies and apply a ,,buy and hold* strategy. Thus,
selecting stocks, which is making decisions under uncertainty, we use various mathematical
methods. MCDM can be used to solve an asset selection problem in a portfolio construction
process. The other important issues are as follows: which fundamental indicators should
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be included in a complex evaluation for portfolio selection; how to construct investment
portfolio; how based on integrated index indicators analysis to compare investment objects
and to do stock selection.

Literature review finds that according to neoclassical economics theory market
efficiency holds, when all related information is already incorporated in the market prices.
Modern financial market theory includes efficient market hypothesis, random walk theory
(K. Pearson, 1905; M. Kendall, 19005; Dimson, Mussavian, 2000), CAPM and APT
models. E. F. Fama (1970) defines efficient market as ,,market where prices fully reflect
all available information in the market“. He determines three market efficiency forms
depending on which information set is reflected in the prices. Although the given research
problem is explored in many studies, it is still not clear what form of market efficiency
the country has and how investors behave in the markets according to behavioural finance
theory. The scholarly debate still focuses on applicability and expediency of market
efficiency tests, as well as scholarly critique on the use of the data: stocks (K. Chan,
B. Gup, 1992; D. Klimasauskiené, V. MoscCinskiene, 1998; V. Butkuté, P. Moscinskas,
1998; K. Kiete, G. Uloza, 2005; V. Jazepcikaité, 2008; L. Laidroo, 2008; V. Eizentas et al.,
2012; W. A. Risso, 2008) or indexes (J. L. Sharma & R. E. Kennedy, 1977; Kulkarni; 1978;
J. L. Sharma; 1983; S. Poshakwale,1996; 1. Korhonen, 1998; O. Basdevant, V. Kvedaras,
2002; S. K. Mitra; 2002; S. Seghal, A. Garhyan, 2002; D. Linowski, T. Mihailov,
2002; M. Januskevicius, 2003; A. Worthington, H. Higgs, 2003; G. Milieska, 2004;
N., Abrosimova, G., Dissanaike, D.Linowski, 2002; B. Cai, M., C. Cai, K. Keasey, 2005;
K. Hamid, M. T. Suleman, S. Shah, R. Akash, 2010; M. R. Borges, 2010; P. K. Mishra, 2011;
S. Nisar, M. Hanif, 2012; G. Smith, 2012; J. P Vieito, K. V. Bhanumurthy, V. Tripathi, 2013;
A. Urquhart, 2013; V. Khrapko, 2013). The research on Baltic stock market efficiency is
controversial. Some papers show that Baltic stock market is inefficient (I. Korhonen, 1998;
O. Basdevant, V. Kvedaras, 2002; V. Jazepcikaite, 2008; N. Gembickaja, J. Stankeviciené,
2012; L. Laidroo Z. Grigalitinien¢, 2012). Lithuania (D.Klimasauskien¢, V.Mog¢inskien¢;
1998; M. Januskeviciaus, 2003) and Latvia (D. Linowski K. Mihailov, 2002; K. Kiete,
G. Uloza, 2005; V. Eizentas, R. Krusinskas, J. Stankeviciené, 2012), stock market is
found to be weak-form efficient. N. Jarmalaité (2002) argues that Estonia stock market
is efficient. The other papers argue that Baltic stock market is semi-strong form efficient
(L. Laidroo; 2008; J. Bistrova, N. Late, K. Kiete, G. Uloza, 2005). G.Milieska (2004) finds
that Lithuania market is weak form inefficient. Thus, some studies confirm the weak form
efficiency in some markets, whereas the others while exploring semi-strong form market
efficiency cannot provide any evidence in the specific period of time. K. Chan, B. Gup
(1992), S. Nisar, M. Hanif (2012) explore the U.S. stock market and do not find evidence
of weak form market efficiency. B. Cai, M., C. Cai, K. Keasey (2005), P. K. Mishra (2011),
J. P. Vieito, K. V. Bhanumurthy, V. Tripathi (2013) also find that the U.S. is not weak form
efficient. M. Ito, A. Noda, T. Wada (2014) argue that the U.S. market efficiency varies in
the long turn due to the panics or the bubbles in the market. In addition it depends on the
irrational market participants™ behaviour.

Research problem — what are the appropriate stock evaluation indicators and methods
for stock selection and how to construct investment portfolios using complex evaluation
for stock selection.

Research object — investment portfolio construction using complex evaluation for
stock selection.

Research goal —based on the findings of the theoretical analysis of investment portfolio
construction and stock selection methods to develop the investment portfolio construction
model and to test it in the different efficiency markets using complex evaluation for stock
selection.



Research objectives are as follows:

1. To reveal investment portfolio construction theoretical concepts by generalizing the
views of the researchers in the context of the economics theories.

2. To identify the portfolio construction issues related to stock evaluation and selection
methods based on the prior research results.

3. To identify investment portfolio construction models and their application aspects in
the empirical studies.

4. To provide investment portfolio construction model based on the complex stock
evaluation and reason the research methodology.

5. To test investment portfolio construction model based on the complex stock evaluation
in the different efficiency markets.

Methods. The doctoral study uses structured analysis, synthesis, comparison and
grouping to evaluate investment portfolio theoretical aspects, the research problem
investigation level and to develop the research methodology. The empirical study methods
include the dynamics of time-series analysis, weights calculations, the survey of experts,
financial ratio analysis, correlation analysis, variance analysis, multi-criteria methods and
etc.

The following results indicate the scientific novelty and practical significance:

The structured literature on investment portfolio construction. The doctoral study
generalizes the major theoretical aspects of investment portfolio construction and
management. It identifies stock evaluation and selection methods application issues
and defines investment portfolio construction analysis, economics theories and market
efficiency concepts. Referring to the findings of the prior empirical research, the doctoral
study provides researchers® views on the investment portfolio construction process. It
identifies investment portfolio construction models and their applications issues.

The investment portfolio construction models and their application issues identified
in the empirical studies. The synergy of decision theories and multi-criteria methods has
an impact on the investment portfolio construction process. The doctoral study develops a
conceptual model that is based on the modern portfolio theory, decision theory, financial
market and behavioural finance theoretical concepts. It develops an empirical research
methodology that allows for complex evaluation for stock selection based on investment
portfolio construction models in the different efficiency markets. This methodology can
be applied for the analysis of the other countries.

The doctoral study develops and tests investment portfolio construction model using
complex evaluation for stock selection in the different efficiency markets. This is a universal
model for stock selection. This complex model integrates macroeconomic indicators,
industrial averages and financial ratios of the companies into an index. The study results
allow individual investors to construct investment portfolios.

Research limitations. Investment portfolio construction is defined as a process that
includes many stages during which we explore the indicators of the previous periods.
The statistic indicators reflect macroeconomic, meso and microeconomic situation on the
company’s level. The doctoral study employs indicators, which correspond to the goal and
the objectives of the doctoral study and allow for construction of investment portfolios
using complex evaluation for stock selection. We use the limited number of indicators
and observations for the analysis of market index and its influencing factors. The number
of variables included into the model is specified according to the multivariate regression
analysis assumptions. The variables are selected based on the prior empirical research and
the author’s considerations.

Portfolios are constructed for individual investors, who are less-informed and make less
transactions than institutional investors. Individual investors invest their own capital. This



doctoral study tests the investment portfolio construction model using complex evaluation
for stock selection separately in the U.S. and Baltic stock market. This allows to avoid
information asymmetry and it is assumed that portfolio management fees in the market are
the same. Market efficiency is just a context. This study does not aim to identify the form
of market efficiency. The prior research shows that Baltic market is inefficient, whereas the
U.S. market is efficient. Since small capitalization stocks dominate Baltic stock market, the
doctoral study uses small capitalization stocks listed on NYSE for the U.S. stock market
analysis. It also explores the systematic risk of each stock, as well as portfolio expected
return, standard deviation, variance and Sharpe ratios for the period of 2012 and 2015.

The structure and the scope of the doctoral study. The doctoral study includes the
introduction, 3 chapters, the conclusions and the reference list. It has 10 annexes, 36 tables
and 49 figures. The length of the doctoral study is 192 pages. It contains 360 references.
The logic structure of the doctoral study and its objectives are shown in Figure 1.

The first chapter of the doctoral study implements three objectives. It investigates
and generalizes the major theoretical aspects of investment portfolio construction and
management; the application of investment portfolio construction and stock selection
evaluation methods; the analysis of investment portfolio construction; economic theories
and market efficiency concepts. It also summarizes the views of the researchers on the
investment portfolio construction process. It focuses on investment portfolio construction
from the decision theory perspective. And finally it summarizes the first chapter.

The second chapter implements the fourth objective. It develops investment portfolio
construction model using complex evaluation for stock selection in the different efficiency
markets. The model refers to modern portfolio theory, decision theory, financial market
and behavioural finance concepts. It develops the methodology for the investment portfolio
construction model in the different efficiency markets. It also provides the background
for the methodology of investment portfolio construction: the research problem, goal and
objectives, methods, variables and measurements, sampling and limitations.

The third chapter implements the fifth objective. It provides the empirical testing
results of theoretical model for investment portfolio construction. The research of
investment portfolio construction using complex evaluation for stock selection in the
different efficiency markets contains 12 stages. The first stage relies on the assumption that
individual investor is risk averse. Based on his investment goal and strategy, he tends to
choose a passive management strategy ,,buy and hold“. The stages 2-10 employ complex
evaluation of stock selection. It completes the analysis of expert research which aims to
identify the multi-criteria evaluation of ratio weights in the index. This research provides
the background for complex evaluation for stock selection based on the fundamental
analysis. It also explores fundamental ratios, market indexes and factors that influence
market indexes. It also analyses NASDAX OMX Baltic economic sectors returns. The
doctoral study employs multi-criteria methods to explore macroeconomic indicators and
provides investment attractiveness ranking results across the countries. It also investigates
mesoeconomic indicators of Baltic and the U.S. markets and uses multi-criteria methods
such as SAW, TOPSIS, COPRAS methods to evaluate financial ratios of 201 companies.
The study determines stock investment attractiveness in each market using multi-criteria
methods. Complex evaluation and ranking of stocks allow to select 44 companies: 22 from
Baltic and 22 from the U.S. stock markets. The 11 stage of the empirical study implies
portfolio construction and its testing for individual investors using historical data of 4
years. Investment portfolio are constructed using stocks from different markets.
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INTRODUCTION

_ =

ﬂ ANALYSIS OF THEORETICAL AND EMPIRICAL STUDIES ON INVESTMEI\h
PORTFOLIO CONSTRUCTION AND STOCK SELECTION METHODS

1. To reveal theoretical concepts of investment portfolio 1.1. Investment portfolio
construction by generalizing the views of the researchers concept, investment portfolio

in the context of the economic theories. construction and management

2. To identify the application issues of stock evaluation 1.2. Investment portfolio

and selection methods for investment portfolio ? construction from the economics
construction in the research context. theory perspective

3. To identify investment portfolio construction models 1.3. Empirical analysis of stock
and their application aspects in the empirical studies. selection methods

SUMMARY OF THE 1ST CHAPTER OF THE DOCTORAL STUDY
1

I /
[ )

II. THE METHODOLOGY ON INVESTMENT PORTFOLIO CONSTRUCTION USING
COMPLEX EVALUATION FOR STOCK SELECTION IN THE DIFFERENT EFFICIENCY
MARKETS

2.1 Developing the model of investment portfolio construction using
complex evaluation for stock selection.

2.2 The principles and stages of the research on investment portfolio
construction using complex evaluation for stock selection.

2.3 The stages and methods of complex evaluation for stock
selection

2.4 Investment portfolio models and evaluation indicators

2.5 The model of investment portfolio construction using complex
evaluation for stock selection in the different efficiency markets.

\ SUMMARY OF THE 2ND CHAPTER OF THE DOCTORAL STUDY /
| . |
/HI. INVESTMENT PORTFOLIO CONSTRUCTION USING COMPLEX EVALUATIOh

MODEL FOR STOCK SELECTION: THE STUDY IN THE DIFFERENT EFFICIENCY
MARKETS

4. To provide the

investment portfolio
construction model

based on complex a
stock evaluation and

reason the research
methodology.

3.1. Complex evaluation for stock selection in Baltic
and the U.S. stock market.

3.2 Analysis of characteristics of investment
portfolios constructed using complex evaluation for
stock selection in Baltic and the U.S. stock market.

5. To test investment portfolio
construction model based on the a
complex stock evaluation in the

different efficiency markets.

\ SUMMARY OF THE 3ND CHAPTER OF THE DOCTORAL STUDY /

S

CONCLUSIONS AND GUIDELINES FOR THE FURTHER RESEARCH

Figure 1. The logical structure of the doctoral study

The doctoral study provides the results of expert research, which aims to identify
the weights of the indicators used in complex evaluation for stock selection. Complex
evaluation applied in the given study refers to the findings of this expert research. It
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explores fundamental indicators of the countries, market indices and their influencing

factors as well as returns of NASDAQ OMX Baltic economic sectors. The doctoral

study uses multi-criteria methods to evaluate macroeconomic indicators of the countries
and provides the ranking results of the investment attractiveness of the countries. It also

makes a multi-criteria evaluation of mesoeconomic indicators and financial ratios of 201

companies in Baltic and the U.S. stock markets using SAW, TOPSIS, COPRAS methods.

A multi-criteria approach allows to determine investment attractiveness of each stock in

the above-mentioned markets. Complex evaluation and a ranking approach allows to select

44 stocks. The 11th stage of the empirical study uses the historical data for 4 years and

constructs investment portfolios for individual investor. The investment portfolio employs

the stocks from the different stock markets. The passive portfolio management is defined
in the 12th stage. The doctoral study determines the expected return of the investment
portfolio and compares to the index portfolio characteristics.

The approval and the dissemination of the doctoral study findings.

The findings of the doctoral study were presented in the publications referred in the
international databases:

1. MarciSauskiené, J. Stock selection criteria analysis. Studies in Modern Society. (ISSN
2029-431X), 2016, nr. 7 (1), p. 153-161.

2. Civinskaite, V., MarciSauskiené, J. (2015). Multi-criteria evaluation of mutual fund
performance/ Evolutionary contradictions in social-economic process in Lithuania
(Theory and Practice). Research study. Siauliai university, editors: Algis Sileika, Zita
Tamasauskiené. (2015). Siauliai. P. 238-257.

3. MarciSauskiené, J., Balinskien¢, V., Vilimé, M. Investment portfolio construction
using differnet models: research review. Economics and Management: Issues and
Perspectives, 2015, nr. 2 (37), 2015, nr. 2 (37), p. 64-72.

4. Jakaityté, T., MarciSauskiené, J. (2015). Insurance market analysis in Lithuania, Latvia
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5. Mekaite, A., MarciSauskiené, J. (2015). The bankruptcy analysis of the USA
commercial banks. Studies in Modern Society. ISSN 2029-431X. 2015, nr.6 (1), p. 236-
246.

6. Jakaityteé, T., MarciSauskiené, J. (2014). The analysis of factors influencing insurance
market indicators in Lithuania, Latvia and Poland. Studies in Modern Society. ISSN
2029-431X. 2014, nr. 5 (1), p. 201-212.

7. Cibulskiené, D., MarciSauskiené, J. (2013). The analysis of the relationships of
the macroeconomic indicators and stock prices in Baltic countries. Economics and
Management: Issues and Perspectives, 1(29), p. 51-61.

In the other peer-reviewed publications:

Sadauskas, V., MarciSauskiené, J. (2015). UAB ,Nostrada“ financial analysis.
Applied scientific research, p. 162-175.

Presentations in the international conference: Stock selection criteria analysis, (2016);
The use of company fundamental indicators for portfolio stock selection, (2016); The
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CONCLUSIONS AND GUIDELINES FOR THE FURTHER RESEARCH

The first chapter of the doctoral study theoretically determines the research object to use
the experience of stock selection methods, to evaluate methodological context, to analyse
the evaluation aspects of portfolio construction models explored in the other research.

The second chapter of the doctoral study explores investment portfolio construction
and management models and methods. It also analyses in depth investment portfolio
construction methodology and models to select the best models for investment portfolio
construction. The summary of economics theories and empirical studies allows for
developing the investment portfolio construction model using complex evaluation for stock
selection, which is formalized in Figure 2. The model is based on fundamental analysis,
decision making theory, portfolio theory, financial market theory, the U.S. and Baltic stock
market data.

r———[ INVESTMENT PORTFOLIO CONSTRUCTION MODEL ]4—
A
I // \\
4 2N N\
:’ . \Portfolio theory ]
I
Decision theory :___4'-_,'-:
t | | IFinancial market theory
oo
\ L | ]

FUNDAMENTAL ANALYSIS INDICATORS

COUNTRY LEVEL INDUSTRY LEVEL COMPANY LEVEL
Macroeconomic indicators Microeconomic indicators
K

|

| JC
= ->[ COMPLEX EVALUATION FOR PORTFOLIO SELECTION ]—

Figure 2. Theoretical concept of investment portfolio construction using complex evaluation for
stock selection in the different efficiency markets

Mesoeconomic indicators

The doctoral study explores investment portfolio construction for individual investor.
That is why it applies complex macro, micro and meso-level analysis using fundamental
analysis. Macro-level information allows to identify country investment attractiveness,
meso-level information allows to identify the industry situation. Micro-level information
analysis indicates company‘s financial situation and allows for investment portfolio
construction based on stock investment attractiveness. The conceptual investment portfolio
construction model is provided in Figure 1.

The author‘s approach to investment portfolio construction is illustrated in Figure 1.
It shows which theoretical concepts lie behind the research model. Portfolio construction
model based on financial market theory, portfolio theory, decision theory, incorporates the
following aspects: investor goals, decisions, financial markets, financial market efficiency,
investor behaviour, theoretical models on portfolio construction. Investor behaviour is
not the research object, but investor behaviour outcomes are reflected in the stock prices.
Figure 1 shows that investment portfolio construction indicators determined by any of
the theories are evaluated in the general context, because combined indicators reflect the
overall situation based on the fundamental analysis.

The advantage of the model is that it evaluates macroeconomic, mesoeconomic,
microeconomic indicators to identify investment attractiveness. The result of such a
research is constructed investment portfolio in the different efficiency markets. Different
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efficiency in the current research is taken as a context. The U.S. and Baltic stock market
are different in size, liquidity, existence period, efficiency and etc. The U.S. stock market is
one of the largest, and Baltic stock market is significantly smaller according to the number
of listed stocks. To compare indicators, the research employs the U.S. and Baltic small
capitalization companies. The prior empirical research often explores only stock returns
and do not analyse fundamental ratios of the companies, which can impact stock returns and
portfolio returns and risk characteristics. The application of multi-criteria decision making
methods (MCDM) allows for fundamental ratio analysis constructing investment portfolio
for individual investor. The doctoral study employs multi-criteria decision making methods
to evaluate investment attractiveness of small capitalization companies, and to construct
portfolios from the U.S. and Baltic stock market data.

The doctoral study explores the strategy ,,buy and hold“. The research findings are
compared (portfolio return and risk characteristics). The advantage of the model is that
macroeconomic, mesoeconomic and microeconomic indicators are evaluated using multi-
criteria methods to identify investment attractiveness. Development of the investment
portfolio construction model using complex evaluation for stock selection in the different
efficiency markets emphasizes major research issues and the disadvantages of the
indicators used in the contemporaneous research. Complex evaluation used in this research
is distinguished into 12 stages (See in Figure 2). To test the model reliability it is necessary
to analyse the U.S. and Baltic macroeconomic indicators that would allow to evaluate
investment environment; to identify the relationship between macroeconomic indicators
and stock prices; to calculate the integrated index based on the fundamental indicators
system and to rank Baltic and the U.S. small capitalization stocks for the period 2008-
2011; to compare constructed portfolios and market indices using different models based
on return and risk characteristics (2012-2015 m.).

The following research hypotheses are raised to implement the goal of the doctoral
study and to identify whether investment portfolio construction model is appropriate for
the different efficiency markets:

H : investment portfolio return constructed using complex evaluation for the U.S. small
capitalization stocks is higher than index portfolio return,

H,: investment portfolio return constructed using complex evaluation for Baltic stocks
is higher than index portfolio return;

H,: the U.S. small capitalization stock portfolio return constructed using complex
evaluation is higher than Baltic stock portfolio return;

H,: the U.S. small capitalization stock portfolio return constructed using complex
evaluation is higher than portfolio return constructed using Fama and French model.

The analysis of the empirical studies shows that although multi-criteria analysis of
fundamental indicators is used for evaluation of investment portfolio construction models,
complex evaluation is rarely applied. The prior research focuses on the analysis of
country and industry fundamental indicators to identify country and industry investment
attractiveness. For investor it is important to select the proper assets and construct
investment portfolios using passive portfolio management principle, that would generate
risk and return that correspond the market average return.

This doctoral study constructs investment portfolio model based on these major
principles: simplicity, reliability and objectivity, complexity, comparability and practicality.

The research on investment portfolio construction using complex evaluation for stock
selection will be implemented according to the research logic scheme with 12 stages
depicted in Figure 3.

14



I Stage Individual investor: Logic analysis Investor goals, policy
Goal identification; policy and F=ip 8 4 ‘B and strategy selection [
strategy selection
I Stage — y Analysis of the
Identification of the number of number of experts; Expert selection
experts 1| Analysis of the
11l Stage % evaluation criteria
Funda_mental indicators for stock - r——— Indicators for
IV Stage selection . c—p| valuation | -9 stock selection
V Stage Eci(per.g_opi_nion concordance Indicator categories
identification s Expert .. for stock selection
VI Stage I_p| Opumon
¥ _cgncg_?da?_ce :
identification i
Identification of weights of A C‘giﬂ?lglnﬁ?ﬁgﬂrcgagﬁ?z
fundamental indicators for stock =
VII Stage | Selection I Expert
17 {— 1 valuation
P - - [ i i
Identification of weights of indicator 1 Weights of
categories for stock selection Causality Pyl mdlcgtors and
VIII Stage I categories for stock
) analysis
Analysis of macroeconomic and ! : - - -
TR | H Evaluation of Baltic
mesoeconomic indicators for the ] - dthe US Ket
IX Stage U.S. and Baltic countries ': Correlation gl 20 te nt marke
I+ | andregression | ¥ Investmen
‘:’ analysis attractiveness
v |
| - -
Application of the alternatives for L —p Tlmle-s_erles
X Stage stock selection evaluation analysis
Application of multi-criteria 7
i ! Methods:
evaluation methods | SAW: TOPSIS: Calculation of
P coPRAS ‘il alternatives form
time perspective
Stock selection index
- = Index method ...,
|
i
! T
I ime-series
Il 4 i
\ ! analysis : Complex
: o ’—b evaluation model [
Testing of complex evaluation <€ PI anxing | for stock
model for stock selection selection
A
XI Stage H.Markowitz;.
Analysis of selected stock return ~® capm; 0 | ;g¥teff)t1'£ent
and oth.er characteristics = _IJ diversification;
Portfolio models 1 - - Efficient frontier;
| —| Indicator analysis Portfolio selection
1
|
-P| Time-series analysis |
A
Portfolio management: Ti ; lvsi . Evaluation of .
XIL Stage Adoption of portfolio management | [Me-series analysis investment portfolio
L . management
strategy; Decision to alter portfolio \ o
composition; Monitoring. ! bl Indicator analysis indicators

—» Hierarchy relationships;

The theoretical part presents the systematic review of the studies on investment
portfolio construction issues and determines individual investor goals. It also selects policy
and strategy (1 stage). The second chapter of the doctoral study implements 2 and 3 stages:
developing of the set of fundamental indicators for stock selection. The other stages (3-12
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Figure 3. Logic scheme of the research

stages) are presented in the third chapter of the doctoral study.
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The stages and methods of complex evaluation for stock selection. 2 stage. The
identification of the number of experts. Expert and multi-criteria evaluation methodology.
The theories and practical applications of expert methods are explored in a number of
empirical studies. The expert evaluation in this research is implemented to identify which
financial ratios have the strongest impact on stock investment attractiveness. Based
on that individual investment portfolios are constructed. Expert evaluation reliability
depends on: 1) exert group size; 2) its composition according to expert specialty; 3) expert
characteristics (Rudzkien¢, 2009). Based on the expert group size analysis it was decided
to compose the group of 8 experts. To confirm experts’ competence, experts’ selection
is based on the following criteria: they should have a bachelor's degree and a broker
license, they invest for not less than 5 years, they do analytical work in the financial sector,
they deliver seminars on investment analysis topics: macroeconomic indicator analysis,
industry indicator analysis, the use of company fundamental analysis for investing in the
stock market, risk analysis and investment portfolio management. The majority of experts
are mutual fund managers and invest in the stock market for more than 10 years.

I1I stage. Developing the set of fundamental indicators for stock selection. The
doctoral study employs MCDM evaluation method which allows to refer to the opinion
of the qualified experts. The experts select the research object influencing factors and
also evaluate their importance. Expert evaluation of financial ratios is implemented using
ranking approach. Analysis data is presented in III and IV research stages. The analysis
of fundamental indicators employs the data from different databases: macroeconomic
indicators (EUROSTAT, World bank, Nasdag OMX, Baltic, Bloomberg), macroeconomic
and mesoeconomic (industry indicators) (EUROSTAT, World bank, Nasdaqg OMX, Baltic,
Bloomberg). Fundamental analysis uses the annual data for 2008- 2012 I quarter. Prior
research explores the quarterly data for 2-3 years in econometric models. Referring to the
prior research the doctoral study develops the questionnaire where the experts rank 12
macroeconomic indicators (see: Figure 3) on scale from the least to the most important
indicators for investment attractiveness.

INTEGRATED INDEX APPLIED FOR COMPLEX EVALUATION FOR STOCK SELECTION

Country: Industry: Company:
COMPONENTS investment investment investment
attractiveness attractiveness attractiveness
index index index
FACTOR
GROUPS I Macro I Meso environment Micro environment
J X I
FACTOR — - -
INDICATORS Indicators* Indicators** I Indicators*** |
Notes:

Indicators*- GDP per capita, HCPI, money supply, unemployment level, government debt, 3-
month interest rate, producer price index, change in oil price, market index, government budget
balance, foreign trade balance, FDI per capita.

Indicators**- competitiveness level, sales, profitability, P/E ratio, liquidity ratios, industry
indices

Indicators***:

Profitability ratios: return on equity, return on assets, net interest income margin, efficiency,
personnel performance indicators;

Efficiency ratios: accounts receivables turnover, accounts payables turnover, cash ratio, quick
ratio, current ratio, asset turnover;

Liquidity ratios: current ratio, loan to deposit ratio, financial leverage ratio, equity-to-asset;
Investment ratios: EPS, P/E ratio, market capitalization, P/B ratio, EV/S ratio, dividend yield,
Altman's Z-Score.

Figure 4. Complex evaluation for stock selection
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After the experts rank macroeconomic indicators, they rank meso-level indicators,
which reflect the industry situation. The empirical study results allow for construction
of the set of 6 indicators, which are used for expert evaluation and later for investment
attractiveness evaluation. Meso-level indicators are calculated using Bloomberg database.
Industries are classified based on ICB classification (Bloomberg and Nasdaqomx Baltic
data). Industry indicators are calculated and evaluated using SAW, TOPSIS, COPRAS
methods. MCDM allows to identify investment attractiveness of individual industries in
the U.S. and Baltic countries. MCDM approach allowed to derive macroeconomic and
mesoeconomic indicators that are integrated into company investment attractiveness
evaluation equations. Company financial analysis allows to explore the following ration
groups: profitability, liquidity, efficiency and investment/market ratios. This research
explores the U.S. and Baltic small capitalization stock micro-level financial ratios.
There are two types of ratios: maximizing and minimizing. The analysis shows that all
profitability and investment ratios maximize the result or index value. The one are found to
be maximising (quick ratio, current ratio, asset turnover, financial leverage, equity-to-asset
ratio) and the others are found to be minimising (accounts receivable turnover, accounts
payable turnover, cash ratio, equity-to-debt ratio, loan-to- deposit ratio). The doctoral
study employs complex evaluation (SAW, COPRAS, TOPSIS) for stock selection
referring to the results of the financial ratio analysis and expert research (VIII stages).

The application of multi-criteria methods does not require a long period analysis, thus
the doctoral study explores the period of 2008-2011, that satisfies the requirements of
multi-criteria methods (SAW, COPRAS, TOPSIS). The experts rank the indicators in the
questionnaire in the descending order to evaluate the investment attractiveness.

IV stage. Identification of expert opinion concordance. The analysis of expert
evaluation allows determining weights of separate criteria and calculating an expert opinion
concordance level. The experts are provided with the goal to identify the importance
of fundamental ratios as evaluation criteria in determining investment attractiveness. If
applying the formula y>=W*m*(k-1)=12*S/(m*k(k+1)) (where m — the number of experts,
k — the number of indicators) #* is higher than > in the table that depend on the degree of
freedom and significance level, the expert hypothesis is accepted. Otherwise, when y? <
% > the €Xpert opinions are not concordant.

V-VI stages. Identification of the weights of fundamental indicators and indicator
categories. If expert opinions coincide, then the weight of each fundamental indicator is
calculated, which later is used for multi-goal decision making methods for stock investment
attractiveness evaluation. Identified fundamental analysis indicators and multi-criteria
stock investment attractiveness criteria are further tested using multi-criteria evaluation
methods referring to the expert survey results.

VII stage. Baltic and the U.S. investment environment macro and mesoeconomic
indicator analysis. Baltic and the U.S. macro and meso indicator dynamic analysis allows to
identify the changes over time. The correlation and multivariate regression analysis allows
to explore the relationships between Baltic and the U.S. market prices and macroeconomic
indicator impact on the market prices. The research logic scheme reflects macroeconomic
indicator impact on the stock prices and the long-term relationship between the macro
indicators and stock prices. Calculations are done using SPSS and Excel software. All
tables in the empirical part are prepared based on the data from Eurostat, NASDAQ OMX
and the author’s calculations. This research sample is determined by the research method,
that requires long time-series. Thus, the analysis period, which starts from 2000 QI to 2012
QI, allows for identification of the impact of macroeconomic indicators on stock prices,
which have an impact on the portfolio return.

VIII stage. Application of stock selection evaluation alternatives. When using major
multi-criteria methods, it is important to estimate precisely and calculate the impact of all
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changes on the ultimate result. SAW, TOPSIS, COPRAS are designed for the alternatives
identification from the time perspective. The result is derived by taking the best and the
worst time period. Multi-goal decision reliability evaluation algorithm is applied for the
following multi-goal decision making methods: SAW, COPRAS and TOPSIS. This study
uses SAW, COPRAS and TOPSIS methods to evaluate fundamental indicators to identify
the investment attractiveness of 142 U.S. small capitalization companies and 60 Baltic
companies. The indices, estimated using SAW, COPRAS and TOPSIS methods for the
period 0of 2008-2011, are later combined and the companies are ranked by sector. This study
results constructs stock portfolios that follow the strategy “buy and hold” in 2012-2015. The
review of the application of multi-criteria methods in the research shows that TOPSIS and
SAW methods are easy to use, because the utility of each alternative is quantified, which is
important for estimation of macroeconomic, mesoeconomic and microeconomic indicators
as well as for their comparison.

IX-X stages. Testing the complex evaluation model of stock selection. The
identification of complex evaluation index for stock selection requires to quantify each
component (macroeconomic, mesoeconomic and microeconomic indicators) for further
evaluation. Such quantification is adjusted in accordance to determined indicators that
reflect the analysed group of indicators.

It is important to note, that these indicators also include the weights, which indicate the
indicators’ fraction in the overall system. The determination of the weights is implemented
by expert evaluation. Then complex evaluation equations for stock selection are developed:

*  SAW =W1*Smakro+ W2*Smezo+ W3*Smikro; (1)
« TOPSIS= W1*Cmakro+ W2*Cmezo+ W3*Cmikro; (2)
* COPRAS= WI1*Zmakro+ W2*Zmezo+ W3*Zmikro. 3)

*  Where W1, W2, W3 — weights.

Testing the complex evaluation model for stock selection is implemented using
expert questionnaire. This study uses SAW, COPRAS and TOPSIS methods to evaluate
fundamental indicators to identify the investment attractiveness of 142 U.S. small
capitalization companies and 60 Baltic companies. Since small companies dominate Baltic
stock market, the study uses small capitalization companies listed on NYSE for the U.S.
analysis. The indices, estimated using SAW, COPRAS and TOPSIS methods for the period
of' 2008-2011, are later combined and the companies are ranked by sector.

XI stage. Analysis of stock returns and other characteristics of selected companies.
Application of portfolio models. This stage employs the results of complex evaluation for
stock selection, i.e. stock prices of selected companies. It explores the methodology for the
other portfolio models, and provides investment portfolio construction algorithm following
Markowitz, CAPM and 1/n approach. Fama and French three-factor model is used to test
the hypotheses and the constructed model.

XII stage. Portfolio management. Portfolio management is associated with investor
management strategy. The research methodology assumes that investor selects “buy and
hold” investment portfolio management strategy. The choice of the strategy is determined
by the prior research review. Referring to the prior research, the author and the other
researchers employ “buy and hold” investment portfolio strategy in 2012-2015.

Testing the model of investment portfolio construction using complex evaluation
for stock selection in the different efficiency markets. Literature review allowed to
identify major research issues and limitations of the indicators used in the contemporaneous
research. This allows to justify the research model, that is developed based on the literature
review, methodological considerations, concepts and the author’s insights discussed in this
chapter.
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Figure 5. The model of investment portfolio construction using complex
evaluation for stock selection in the different efficiency markets

Figure 5 presents the scientific research logic scheme, which is the background for
investment portfolio construction using complex evaluation for stock selection. The model
is empirically tested in the different efficiency markets. Portfolios are constructed using
Baltic and the U.S. small capitalization companies.

Complex evaluation for stock selection is implemented using multi-criteria methods
(SAW, TOPSIS COPRAS, and the integrated index). Multi-criteria methods focus on
ranking of time-series (alternatives) and specify the research variables. V. Podvezko
(2008) argues that the integrated index should be used for complex evaluation of complex
quantities. Complex evaluation for stock selection aims to construct an integrated index
and indicator set for stock selection. This indicator set is the result of the expert evaluation
and the analysis of the empirical research on stock evaluation methods. The doctoral study
utilizes experts’ opinion to determine weighting evaluation criteria, which depend on
their competence and long investment experience. It also estimates the individual criteria
weights and concordance of experts’ opinion. Experts are required to determine the weights
of fundamental indicators and the weights of fundamental indicator categories, which is
important for complex evaluation for stock selection. For further evaluation we need to
quantify each component (macroeconomic, mesoeconomic and microeconomic indicators)
to supplement the complex evaluation index. The component quantification is implemented
according to the identified indicators, which reflect the indicator group. It is important
to note, that these indicators also include the weights, which indicate the indicators’
fraction in the overall system. The determination of the weights is implemented by expert
evaluation. We develop complex evaluation equations for stock selection: Integrated index
=W 1*macro+ W2* meso+ W3*micro.

Referring to the prior research the doctoral study develops the questionnaire where
the experts rank the indicators specified in Figure 4. After selecting stocks using complex
evaluation, investment portfolios are constructed following CAPM and H. Markowitz
model assumptions. Fama and French three-factor model is used to test the hypotheses
and the constructed model. The research employs the investment portfolio strategy “buy
and hold”.

Chapter 3 provides the investment portfolio model and presents the model testing
results. It is assumed that individual investor, who follows his investment goal and strategy,
selects the passive management strategy “buy and hold”.

Stage 2 explores the results of the expert research, which aims to identify the weights
for the set of indicators. This research allows for complex evaluation of company
investment attractiveness using fundamental indicators. The determination of the weights
of stock selection evaluation criteria is based on the opinion of 8 experts. They apply a
direct ranking approach to evaluate financial ratios. For the further application of the
expert research results, the concordance of the expert opinion is implemented.
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Expert opinion concordance research

Table 1

Macro-level | Meso-level Micro-level
- Invest-
Indicator Macro- Industry Profita- Efficiency Liqui- ment/
economic | . . bility . dity
.. indicators . ratios . market
indicators ratios ratios .
ratios
k (number of expertise objects) 12 4 7
m (number of experts) 8 8 8
S (the sum of the squares of the 36.72 7.255 6.04 7.53 34 9.83
deviations from the rank mean)
W concordance coefficient 0,265297 0,532143 0,633929 | 0,505357 | 0,44375 | 0,476563
Chi-square estimate > 23,34615 21,28571 25,35714 | 20,21429 10,65 22,875
Df (degrees of freedom) 11 5 5 5 3 6
Confidence level 95% 95% 95% 95% 95% 95%
Chi-square > critical value 19,675 11,070 11,070 11,070 7,815 12,592
Concordant Concor- Concor- Concor- | Concor- | Concor-
Concordance of opinions opinions dant dant dant dant dant
p opinions opinions | opinions | opinions | opinions

Table 1 shows that expert opinions are concordant, because Chi-square estimate is
higher than Chi-square critical value. Thus, the null is rejected and it is concluded that
expert research results are statistically significant and applicable for the multi-criteria
fundamental analysis of investment portfolio construction. The fundamental indicators and
stock investment attractiveness criteria are further tested using indicator weighting methods
identified in an expert survey. Multi-criteria evaluation method is applied for criteria
significance identification computing rank sum, mean, standard deviation and weight of
the each criterion in the criteria group. Individual criteria and group weight coefficients are
identified by applying statistical mean. The expert research allows to identify the weights
of macro, meso and micro indicator groups used for stock selection complex evaluation.

The research develops the following equations:

Table 2
Complex evaluation for stock selection

Formula

0,2*(GDP*0,12-+HCPI*0,09+M1*0,06+UR*0,08-+FDI*0,10+GD*0,06+MIR*0,11+PPI*0,07+C
OP*0,08+MI*0,12+GB*0,05+FTB*0,07)+0,2*(CL*0,16+S*0,12+P*0,21+P/E*0,27+CR*0,15+1I
I, | *0.09)10.6*((ROE*0,27+HROA*0,16+NIIM*0,12+E*0,14+PP*0,08 +NetNPM*0,23)+(QR*0,22+
ART*0,14+APT*0,13+CAR*0,23+ECR*0,21+AT*0,07)+(EDR*0,31+LR*0,30*E/A*0,26+TL/
D*0,13)+(EPS*0,15+P/E*0,24+MC*0,12+P/BV*0,17 +EV/S*0,13-DY*0,13+AZS* 0,06));

0,2*(GDP*0,12+HCPI*0,09+M1*0,06+UR*0,08+FDI*0,10+GD*0,06+MIR*0,11+PPI*0,07+C
OP*0,08+MI*0,12+GB*0,05+FTB*0,07)+0,2*(CL*0,16+S*0,12+P*0,21+P/E*0,27+CR*0,15+II
*0,09)+0,6*((ROE*0,27+ROA*0,16+NIIM*0,12+E*0,14+PP*0,08+NetNPM*0,23)+(QR*0,22+
ART*0,14+APT*0,13+CAR*0,23+ECR*0,21+AT*0,07)+(EDR*0,31+LR*0,30*E/A*0,26+TL/
D*0,13)+(EPS*0,15+P/E*0,24+MC*0,12+P/BV*0,17 +EV/S*0,13-DY*0,13+AZS* 0,06));

0,2*(GDP*0,12-+HCPI*0,09+M1*0,06-+UR*0,08+FDI*0,10+GD*0,06+MIR*0, 1 1+PPI*0,07+C
OP*0,08+MI*0,12+GB*0,05+FTB*0,07)+0,2*(CL*0,16+S*0,12+P*0,21+P/E*0,27+CR*0,15+11
Loopes | ¥0,09)+0,6*((ROE*0,27+ROA*0,16+NIIM*0,12+E*0,14+PP*0,08+NetNPM*0,23)+(QR*0,22+
ART*0,14+APT*0,13+CAR*0,23+ECR*0,21+AT*0,07)+(EDR*0,3 | +LR*0,30*E/A*0,26+TL/
D*0,13)+(EPS*0,15+P/E*0,24-+MC*0,12+P/BV*0,17 +EV/S*0,13-DY*0,13+AZS* 0,06));

Index

ITOPS]S

Where: Macroeconomic indicators: GDP - Gross domestic product; HCPI - Harmonized consumer price
index; M1 - Money supply1; UR - Unemployment rate; FDI -FDI per capita; GD- Government debt; MIR -3-month
interest rate; PPI - Producer Price index; COP - Change in Oil Price; MI - Market index; GB - government budget
surplus/deficit, FTB- foreign trade balance;
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Mesoeconomic indicators: CL -Competitiveness level; S -Sales; P - Profitability; P/E- Price to earnings per
share; CR - Current ratio, II -Industry index;

Company financial ratios: ROA — Return on assets; ROE - Return on equity; NIIM - net interest income
margin; E —Efficiency; PP - Personnel‘s performance; Net NPM - Net profit margin; QR - Quick ratio; ART -
Accounts receivables turnover; APT - Accounts payables turnover; CAR- Cash ratio; ECR- Current Ratio; AT -
Assets turnover; EDR - equity-to-debt ratio; LR - Leverage ratio; E/A - Equity to total assets; TL/D - Total loans to
deposits; EPS - Earnings per share; P/E -Price to earnings ratio; MC - Market capitalization; P/BV - Price to book
ratio; EV/S - Enterprise value to sales ratio; DY - Dividend Yield; AZS - Altman‘s Z-Score.

After the weights of the indicators are identified, they are further used to evaluate stock
investment attractiveness using multi-criteria fundamental ratio analysis. The stocks are
evaluated by sector (ICB classifier) in the U.S. and Baltic countries.

The indicators of investment environment in Baltic and the U.S. market show that
macro-level indicators for 2008-2011 meet multi-criteria evaluation requirements of SAW,
COPRAS and TOPSIS methods. All the methods indicate that the worst situation in both
countries was in 2009, and the best was in 2008, when the U.S. economics experienced
financial crisis. Macroeconomic indicators in 2011 reveal, that investors would prefer to
invest first in the U.S., then in Latvia, Estonia and Lithuania.

Figure 6. Macro-level rankings of indicators in Baltic and the U.S. countries in 2008-2011

The lower ranking indicates a better situation. Thus, Figure 5 shows that investors
would prefer to invest first in the U.S. market, then in Latvia, Estonia and Lithuania in
2011. Multi-criteria analysis in the U.S. market by sector indicates rapidly changing
situation in the U.S. sectors. All other multi-criteria methods show that the worst situation
was found in Consumer goods and Technology sectors in 2008. TOPSIS and SAW methods
indicate the worst situation in Consumer service sector and the best situation in Health and
Care sector in 2008.
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Figure 7. Multi-criteria sector rankings by SAW method in Baltic and the U.S. countries in 2011

21




Meso-level sector rankings by SAW method in Baltic and the U.S. countries in 2011
indicate that Industry goods and Technology sectors in Latvia, Basic materials, Consumer
goods, Financial and Technology sectors in the U.S. market are attractive to investors.
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Figure 8. Multi-criteria sector rankings by TOPSIS method in Baltic and the U.S. countries in 2011

Meso-level sector rankings by TOPSIS method in Baltic and the U.S. countries in 2011
indicate that Consumer goods, Consumer services sectors in Lithuania, Industry products
and Technology sectors in Latvia, Consumer goods, Financial and Technology sectors in
the U.S. market are attractive to investors.
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Figure 9. Multi-criteria sector rankings by COPRAS method in Baltic and the U.S. countries in 2011

The multi-criteria indicator analysis finds that investors would prefer Industry good
and Technology sectors in Latvia, Consumer goods and Consumer services sectors in
Lithuania, Basic materials, Consumer goods, Financial and Technology sectors in the U.S.
market. The next stage explores fundamental indicators in the countries. It also analyses
market indices and their influencing factors, as well as NASDAX OMX Baltic economic
sector returns. The analysis of the relationships between stock prices and macroeconomic
indicators show that:

» There is a strong relationship between OMXYV index and money supply M1, and between
OMXYV index and FDI. The weakest correlation is identified between OMXYV index and
harmonized consumer price index HCPI and between OMXYV index and government
debt. The negative correlation exists between OMXYV index and interest rate. There is
a semi-strong positive correlation between OMXYV index and GDP per capita, as well
as between OMXYV index and producer price index PPI. The correlation coefficient
between OMXYV index and unemployment rate is found to be semi-strong negative.
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This indicates that when unemployment rate increases, OMXV index decreases and
vice versa.

 Latvia stock index (OMXR) is not related to government sector debt and interest rate.
However, there is a positive correlation between OMXR index and Money supply
M1. A positive semi-strong correlation exists between OMXR index and GDP per
capita. OMXR index and unemployment rate is found to be semi-strong negative. The
correlation between OMXR index and HCPI, FDI and PPI is found be weak positive.

* Estonia OMXT index is found to be positively related to money supply M1, GDP per
capita and FDI. Thus, an increase in money supply M1, GDP per capita and FDI increase
stock prices and vice versa. The weakest negative correlation is found between OMXT
index and unemployment rate. The correlation between OMXT index and government
debt, HCPI and PPI is semi-strong positive.

* The correlation between S&P500 index and the U.S. money supply M1 and
unemployment rate is found to be negative. An increase in interest rate, HCPI, GDP per
capita, and FDI increase stock prices and vice versa.

The doctoral study uses multi-criteria SAW, TOPSIS, COPRAS methods to evaluate
financial indicators of 202 companies as well as analyses Baltic and the U.S. mesoeconomic
indicators. It allows to identify stock investment attractiveness in the different efficiency
markets.

The ranking implies selection of 22 stocks from each market for the further analysis.
The doctoral study applies complex evaluation for stock selection using ranking approach
(according to the overall country ranking and sector ranking) to analyse /42 U.S. stocks
using 2011 data. The analysis indicates that the most attractive 22 stocks for investment
dominate Consumer service and Industry goods sectors. There is one stock that comes
from Consumer goods sector, one stock from Energy sector and two stocks from Health
and Care sector. Multi-criteria methods do not find financial sector stocks to be attractive
to investors. Based on the investment attractiveness ranking results of the U.S. stocks the
rank mean is computed and the companies are ranked according to the overall country
ranking and sector ranking.

The doctoral study applies complex evaluation for stock selection using ranking
approach (according to the overall country ranking and sector ranking) to analyse 60
Baltic stocks using 2011 data. The analysis indicates that the most attractive 22 stocks for
investment dominate the following sectors: Consumer goods and Energy sectors, Industry
products sector, Utility sector, Health and Care sector, Financials sector, and Basic materials
sector. There are no stocks in Technology sector attractive to investors.

Then investment portfolios are constructed for the different efficiency markets. Then
we estimate and compare return and risk characteristics of investment portfolios in the
short-run.

The doctoral study defines 4 research hypotheses (See in Table 3) which test investment
portfolios managed by “buy and hold” strategy in 2012-2015:

The 1% hypothesis is confirmed. It is found that 4-year average returns of “buy and
hold” portfolios and investment portfolio constructed from stocks of different sectors or
from one sector are higher than S&P 500 index average return. This indicates that portfolio
return characteristics are important for investors, who also explore systematic risk, CAPM
and 1/n portfolio risk indicators.
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Table 3
Portfolio management characteristics in 2012-2015

Portfolio return, proc.
Ratio Year Sb riZfl-ce S:‘I:tl;(l:e
2012 | 2013 2014 | 2015 | Average

CAPM B 3000 1 0,20 2,00 5,30 0,60 2,03 | 0,02 1,14 0,62
CAPM B 3000 2 1,30 1,70 0,20 0,60 0,95 0,01 0,71 0,52
CAPM B 2000 2,50 1,30 1,20 2,50 1,88 | 0,01 0,39 1,76
CAPM B 4000 7000 3,20 0,50 1,30 1,60 1,65] 0,01 0,69 0,93
CAPM B 2000 3000 1 2,40 0,80 0,00 0,60 0,951 0,01 1,08 0,34
CAPM B 2000 3000 2 2,80 2,30 8,50 7,00 5,15 0,03 0,60 1,48
CAPM USA 2000 19,70 33,70 | 28,30 | 43,30 31,25 0,10 0,32 3,09
CAPM USA 6000 38,40 34,00 | 28,60 | 43,30 36,08 | 0,06 0,17 5,64
CAPM USA 2000 5000 91,30 33,90 27,80 | 43,00 49,00 | 0,29 0,59 1,67
OMXT 29,80 7,30 -7,80 | -0,70 7,151 0,16 2,28 0,40
OMXR 5,90 13,70 | -12,50 1,00 2,03 0,11 5,43 0,13
OMXV 17,20 15,10 4,50 0,20 9,251 0,08 0,89 1,05
S&P 500 -1,10| 139,80 1554 | 65,40 89,88 | 0,72 0,80 1,23
B 2000 (1/n) 1,27 1,62 3,70 0,37 1,741 0,01 0,81 0,81
B 2000 3000 1000 8000 (1/n) 3,75 0,95 0,43 27,24 8,09| 0,13 1,59 0,58
USA 2000 4000 (1/n) 3,19 6,43 -1,78 0,48 2,08 | 0,04 1,70 0,38
USA 4000 2000 (1/n) 1,46 7,61 -3,00( -1,14 1,231 0,05 3,75 0,11
USA 2000 4000 50000 (1/n) 4,19 7,63 -2,11] -0,06 2,41 0,04 1,81 0,39
USA F-F (by market Beta) 1,26 2,14 0,85 0,34 1,15] 0,01 0,66 0,56
USA F-F (by market Beta 1/n) 1,60 3,42 0,39 0,10 1,38 | 0,02 1,09 0,44
USA FF (by DY) 1,17 2,46 0,99 0,62 1,31] 0,01 0,61 0,73

Where: 1000 - Gas and oil sector; 2000 - Industry goods service sector; 3000 - Consumer goods and Energy
sector; 4000 - Health Care sector; 5000 - Consumer service sector; 6000 — Telecommunications service sector;
8000 - Financials service sector.

The 2nd hypothesis is confirmed. It is found that 4-year average returns of “buy and
hold” portfolios and investment portfolio constructed from stocks of different sectors or from
one sector are higher than Baltic OMX index average return. Portfolio risk characteristics
such as systematic risk, CAPM and 1/n portfolio indicators show that portfolio average
returns are significantly higher than Baltic investment portfolio average returns. The risk
and return characteristics are much higher of the second portfolio, which is constructed
using CAPM from Baltic Industry goods, Service and Consumer goods and Energy sectors
and the portfolio, which is constructed using 1/n approach from Baltic Gas and Oil sector,
Industry goods service sector, Consumer goods and Energy sector, Financial service sector,
compared to index portfolio returns of 3 Baltic countries. Risk and return characteristics of
some of the portfolios are much higher than of Baltic indices portfolio returns.

The 3rd hypothesis is confirmed. It is found that 4-year average return of “buy and
hold” investment portfolios and portfolios constructed using CAPM from stocks of different
sectors or from one sector is higher than average returns of portfolios constructed from
Baltic stocks. Portfolio risk characteristics such as systematic risk, CAPM and 1/n portfolio
indicators show that the U.S. investment portfolio average returns are significantly higher
than Baltic investment portfolio average returns.

It is found that Sharpe ratios of investment portfolios constructed using complex
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evaluation the U.S. small capitalization stocks are higher than 1, which means that portfolio

returns are higher than risk free investments in the U.S. stock market. Sharpe ratios of the

majority of investment portfolios constructed using CAPM in the U.S. stock market are
higher than Sharpe ratios of the portfolios constructed from Baltic stocks, which indicates
that portfolio returns are higher in more efficient markets than in less efficient markets.

The 4™ hypothesis is confirmed. It is found that 4-year average return of 5 investment
portfolio constructed using “buy and hold” strategy from stocks of different sectors or from
one sector are higher than average returns of portfolios constructed using Fama and French
three-factor model. Risk characteristics such as systematic risk, CAPM and 1/n portfolio
indicators as well as average returns of portfolios constructed from the U.S. stocks using
CAPM are found to be higher than those of portfolios constructed using Fama and French
three-factor model. In addition, Sharpe ratios of Fama and French portfolios are found to
be lower, which indicates that portfolio returns are lower than average returns of risk free
investments. It is found that Sharpe ratios of portfolios constructed using CAPM from the
U.S. small capitalization stocks are higher than 1, which indicates that portfolio returns are
higher than returns of risk free investments in the U.S. market. Sharpe ratios of the majority
of investment portfolios constructed using CAPM in the U.S. stock market are higher than
Sharpe ratios of the portfolios constructed using 1/N strategy, which indicates that portfolio
returns in efficient market also depend on the portfolio selection model.

The guidelines for the further research are as follows:

1. Prior empirical studies show that MCDM methods are widely used in Greece,
Italy, Taiwan, India, Bangladesh to explore economic indicators or stock investment
attractiveness at micro level. The further research could employ the other multi-criteria
methods (VIKOR) for the analysis of the stock markets in the other EU countries:
(i) to explore macroeconomic indicators and identify country investment attractiveness;
(i1) to identify industry investment attractiveness; (iii) to evaluate company investment
attractiveness.

2. To use the data on large market capitalization stocks for the further research. To
construct investment portfolios following the proposed model and explore risk and return
characteristics in the short-run, that would allow to identify investor behaviour and
portfolio fluctuations. Portfolio characteristics are then compared to index risk and return
characteristics. This research applies “buy and hold” portfolio strategy, but it could also be
possible to apply active portfolio management strategies.

3. The model of investment portfolio construction using complex evaluation for stock
selection is tested in the U.S. stock market and Baltic countries. It can also be extended by:
* Constructing portfolios from different asset classes;

» Diversifying portfolios using industry sectors; using different asset classes; when
portfolio is diversified not only at national, but global level as well, when target and
random diversification is applied.

» Managing portfolios using different strategies;

+ Constructing portfolios in different economic cycles;

» Constructing portfolios for individual investors with different risk preferences;

» Constructing portfolios for institutional investors accounting for transaction costs and
borrowing on margin.
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IVADAS

Temos aktualumas. Investicinio portfelio sudarymas padeda planuoti, vertinti, kon-
troliuoti investuotojo visos investicinés veiklos galutinius rezultatus vertybiniy popieriy
rinkoje. Pagrindinis investuotojo tikslas yra gauti kuo didesnj pelninguma 18 investicijy
kuo maziau rizikuojant, t. y. pelningumo maksimizavimas ir rizikos minimizavimas. Ri-
zika kyla tada, kai atsiranda veiksniy, galin¢iy pakeisti investicijy pelninguma, vykstant
dideliems pokyciams ekonomikoje. Ne iSimtis ir jvykiai finansy rinkose. Investuotojai,
investuojantys Siose rinkose, susiduria su investicijy pasirinkimo galimybe. Nuo investici-
jos pasirinkimo priklauso ir investicinio portfelio pelningumas bei jo rizika. Tobuléjancios
informacinés technologijos, diegiamos inovacijos versle leidzia taikyti naujus investicinio
portfelio sudarymo ir valdymo modelius. Investiciniy portfeliy sudarymas yra aktuali tema
investuotojams. Si tema analizuojama skirtingy mokslo $aky: informaciniy technologijy
atstovai tiria ir testuoja programine jrangg ir sprendimo priémimo aspektus; finansy elgse-
nos tyrimus atliekancius tyréjus domina iracionalus investuotojy elgesys, lemiantis verty-
biniy popieriy kainos kitima, pakeiciantj ir investicinio portfelio pelningumg; matematikos
mokslo atstovai testuoja modelius ir analizuoja finansy rinkose vykstancius procesus, pro-
gnozuoja biisimas vertybiniy popieriy kainas ir jy kitimg; ekonomikos mokslo — nustato
finansy rinkoje vykstancias anomalijas, rinkos efektyvuma, tiria makroekonominiy veiks-
niy jtaka vertybiniy popieriy rinkos kainai. Vertybiniy popieriy vertinimas yra investicinio
portfelio sudarymo dalis, aktuali investuotojams. Vertybiniy popieriy vertinimo rodikliai
yra skirtingi; tyrimuose néra iSskiriama vieno geriausio vertinimo metodo. Investicinio
portfelio sudarymas, taikant kompleksinj vertinimg vertybiniy popieriy atrankai, yra kelias
mokslo Sakas jungiantis tyrimas, leidziantis investuotojui atrinkti akcijas, kurios, tinka-
mai jvertintos, leidzia padidinti investicinio portfelio pelninguma. Investicinio portfelio
sudarymas, nustatant investicijy pelninguma ir jvertinant galimg rizika, yra ypac¢ svarbus
investuojant skirtingo efektyvumo rinkose.

Problemos iStyrimo lygis. Investiciniy portfeliy sudarymg ir jy valdyma finansy rin-
kose analizavo daugelis mokslininky. Atlikus moksliniy tyrimy analize¢ nustatyta, kad in-
vesticinio portfelio formavimg galima suskaidyti j du etapus (Pachamanova ir Fabozzi,
2010; Maginn, Tuttle, Pinto, McLeavey, 2007; Fabozzi, Gupta, Markowitz, 2002; ir kt.),
t. y. 1 sudaryma ir valdyma, arba i tris etapus (Damadoran, 2012; Spronk ir Hallerbach,
1997; ir kt.), t. y. 1 portfelio analizg, portfelio parinkima, vertinimg ir griztamajj rysi.
B. Blank (1995), R. Clarke, H. Silva, S. Thorley (2002) pateiké kaip alternatyva Siuolai-
kinei portfelio teorijai ir tradicinj investicinio portfelio formavima, pagrista technine ir
fundamentaligja analize, jtraukdami  jj jvairius finansinius instrumentus, ir atliko portfelio
diversifikacijg. Finansy rinky techniné analizé apima aktyvy kainos judéjimo stebéjima
ir tikrinimg (Edwards, 1967) tam tikra kiekybine technika (Murphy, 1986), nenaudojant
jokiy fundamentaliyjy veiksniy. Fundamentalioji analizé jgalina jvertinti akcija, nustatyti
jos verte. Atliekant fundamentaligja analizg, sifiloma remtis vil¢iy teorija, efektyvios rin-
kos hipoteze, racionaliy likesciy teorija. Fundamentalioji analizé grindZiama akcijy vertés
samprata, o akcijy vertés augimas priklauso nuo jvairiy veiksniy, pavyzdZiui, nuo jmoneés
vadybos veiksmy, pramongés ir ekonomikos perspektyvy. Atliekant fundamentaliyjy veiks-
niy analiz¢ nustatoma, ar akcijos rinkos kaina yra auksc¢iau arba Zemiau jos vidinés vertés
(Fama, 1965; Nedzveckas ir Dapkus, 2013).

Ivertinus tai nustatyta, kad atlikti tyrimai daZniausiai yra orientuoti j jvairiy turto ru-
Siy derinimo galimybes portfelyje, mazinant portfelio rizikg, taciau mazai démesio buvo
skiriama portfelio sudarymo etapui — vertybiniy popieriy atrankos etapui, atlikus akcijy
vertinimg. Vertybiniy popieriy atranka vykdoma remiantis fundamentaliosios analizés ro-
dikliais:
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* Makroekonominiy rodikliy analizés metu tiriami ekonominés padéties ir ekonomikos
politikos ar Salies politinés situacijos ir socialinés padéties rodikliai (Samitas ir Keno-
urgios, 2007; Wang ir Moore, 2008; Horobet ir Dumitrescu, 2009; Hanousek ir Filer,
2000; Grambovas, 2003; Horobet ir Dumitresc, 2009; Teresiené, 2009; Rafael ir Tva-
ronaviciené, 2005; Pekarskiene, 2001; Jasiené ir Paskevicius, 2010; Pilinkus ir Bogus-
lauskas, 2009; Ologunde, Elumilade ir Asolu, 2006; Schwert, 1981; Lima, 2013; Onder,
Tas, Hepsen, 2015; ir kt.).

 Ukio $akos rodikliai (konkurencijos lygis, pardavimy pajamos, pardavimy pelningu-
mas, mokumas, akcijos kainos ir pelningumo rodiklis) analizuojami siekiant nustatyti
tkio Sakos investicinj patrauklumg (Chen, Roll ir Ross, 1986; Cleary, 2001; Nishat ir
Shaneen, 2004; Cibulskiené¢ ir Grigalitiniene, 2006; Lima, 2013; ir kt.).

» Siekiant jvertinti jmonés ekonoming padét] ir akcijy atrankg, analizuojamos jmonés
finansiniy santykiniy rodikliy grupés: pelningumo, mokumo, finansy struktiiros, turto
panaudojimo efektyvumo, kapitalo rinkos rodikliai ir bankroto modeliai (Cleary, 2001;
Paudel, 2005; Cibulskiené¢ ir Grigalitinien¢, 2006, Lima, 2013; ir kt.).

Tyrimuose pasigendama visapusiSsko pozilirio | vertybiniy popieriy analize ir
kompleksines akcijy atrankos vertinimo metodikos. Kompleksine akcijy atrankos vertinimo
metodika susijusi su sprendimy priémimo procesu: aibés informacijos pagal situacija
apibrézties, naudingumo vertinimo, numatomy jmanomy pasirinkimy ir galimy padariniy.
Sprendimy priémimo procesas baigiasi konkrecios alternatyvos pasirinkimu ir yra paremtas
suformuluotomis ar tik numanomomis prielaidomis (Sarkuté, 2009). Sprendimo priémimui
pagristi naudojami daugiakriterio sprendimy priémimo metodai (angl. MCDM) (Zavadskas
ir Turskis, 2011; Steur ir Na, 2003; Toloie-Eshlaghy ir Homayonfar, 2011; ir kt.), skirti
atlikti investicinio portfelio rodikliy vertinimg. Autoriai taike analitinj hierarchinj procesa
(AHP), analitinj tinklinj procesg (ANP), kriterijy reikSmiy ir jy reikSmingumy sandaugy
sumavimo metoda (SAW), varianty racionalumo nustatymo artumo idealiajam taSkui
(TOPSIS) metoda ir kitus metodus.

Taigi, daugiakriteriai vertinimo metodai gali buti taitkomi sudarant investicinj portfelj,
atliekant akcijy atrankg, kai tiriami mazos kapitalizacijos jmoniy rodikliai, skirtingo
i8sivystymo S$aliy ir skirtingo efektyvumo rinky duomenys. Akcijy atrankai taikomas
integruotas indeksas, kai naudojami fundamentalieji rodikliai, leidziantys kompleksisSkai
jvertinti ir identifikuoti vertybiniy popieriy investicinj patrauklumg. Kokie MCDM metodai
taikomi akcijy atrankai? Mokslininkai (Xidonas, Mavrotas, Psarras, 2009b; Samaras,
Matsatsinis, Zopounidis, 2008; Huang, 2012; Xidonas, Askounis, Psarras, 2009a; Huang,
Chang, Cheng, Chang, 2012; Xidonas, Mavrotas, Krintas, Psarras, Zopoundis, 2012; ir kt.)
savo tyrimuose rangavo Graikijos jmoniy akcijas, remdamiesi fundamentaliosios analizés
rezultatais (ELECTRA metodas). G. Zilinskij ir A. V. Rutkauskas (2012) sudar¢ investicinj
portfelj, remdamiesi akcijy investiciniu patrauklumu (COPRAS metodas). A. Lima ir
V. Soares (2013) naudojo Portugalijos jmoniy finansiniy santykiniy rodikliy rangavima,
sudarydami investicinj portfel] ELECTRA III metodu ir taikydami pirk ir laikyk strategija.
Taigi, akcijy atrankai, t. y. problemos sprendimo priémimui neapibréZtumo salygomis,
naudojami skirtingi matematiniai metodai; MCDM metodai gali biiti panaudoti tam, kad
iSspresty aktyvy atrankos problema sudarant portfelj. Kiti tyréjui kylantys klausimai susije
su tuo, kokie fundamentaliyjy rodikliy rinkiniai reikalingi taikant kompleksinj vertinimg
akcijy atrankai, kaip sudaryti investicinius portfelius, remiantis integruoto indekso rodikliy
analize; kaip palyginti investicinius objektus tarpusavyje ir atlikti akcijy atrankg.

Remiantis mokslinés literatiiros Saltiniy analize nustatyta, kad neoklasikiné ekonomikos
teorija apima efektyvig rinkg ir visg susijusig informacija, kuri jau atsispindi dabartinése
akcijy kainose. Moderni finansy rinkos teorija susijusi su efektyvios rinkos teorija (angl.
Efective market hypotesis), atsitiktinio klaidziojimo teorija (angl. Random-walk theory)
(Pearson, 1905; Kendall, 1905; Dimson ir Mussavian, 2000), CAPM ir APT modeliais.
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E. F. Fama (1970) nustaté, kad egzistuoja trys efektyvios rinkos formos. Nors nagrinéjama
tema atlikta daug tyrimy, taciau ir toliau diskutuojama, kokia yra Salies efektyvios rinkos
forma ir kaip elgiasi investuotojai rinkose pagal finansy elgsenos teorija.

Moksliniy diskusijy objektu iSlieka ir efektyvios rinkos vertinimo metody taikymas bei
ju tikslingumas, kritinés mokslininky pastabos dél duomeny naudojimo tyrimuose: akcijos
ar indeksai. Nustatyta, kad Baltijos Saliy vertybiniy popieriy rinkos yra neefektyvios formos.
B. Cai, M. C. Cai ir K. Keasey (2005), P. K. Mishra (2011), J. P.Vieito, K. V. Bhanumurthy,
V. Tripathi (2013) nustate, kad JAV rinka néra silpnos efektyvumo formos. M. Ito, A. Noda
ir T. Wada (2014) identifikavo, kad JAV silpnos formos rinkos efektyvumas gali keistis
ilguoju laikotarpiu vertybiniy popieriy rinkoje. Nukrypimas nuo efektyvios rinkos vyksta
del panikos rinkose ar susidaran¢iy burbuly. Rinkos neefektyvuma sukelia ir rinkos dalyviy
iracionalus elgesys finansy rinkose.

Mokslingje literatiiroje atkreipiamas tyréjy démesys i tokias svarbias investicinio
portfelio sudarymo problemas: kokie kriterijai turi jtakos investicinio portfelio sudarymo
sprendimams; kokie analizés ir vertinimo metodai taikomi sudarant investicinj portfelj;
kaip sudaryti investicinj portfelj, kaip pasirinkti optimaly portfel; ir kt. Atlikus moksliniy
tyrimy analiz¢ nustatyta, kad Sie tyrimai yra gana fragmentiski ir daZnai orientuoti j jvairiy
turto rusiy derinimo galimybes portfelyje, mazinant portfelio rizika, taciau néra iSplétota
vertybiniy popieriy analizé skirtingo efektyvumo rinkose. Todél yra svarbu tiek teoriniu,
tiek metodiniu pozitiriu sukonstruoti investicinio portfelio sudarymo, taikant kompleksinj
vertinimg akcijy atrankai, modelj ir jj patikrinti empiriskai skirtingo efektyvumo rinkose.

Moksliné problema — kokie akcijy vertinimo rodikliai ir metodai yra tinkami akcijy
atrankai ir kaip sudaryti investicinius portfelius, akcijy atrankai taikant kompleksinj
vertinima.

Tyrimo objektas — investicinio portfelio sudarymas, taikant akcijy atrankai
kompleksinj vertinima.

Tyrimo tikslas — atlikus investiciniy portfeliy sudarymo ir akcijy atrankos vertinimo
teoriniy ir empiriniy tyrimy analize¢, sukonstruoti investicinio portfelio sudarymo modelj,
taikant akcijy atrankai kompleksinj vertinima, ir jj patikrinti skirtingo efektyvumo rinkose.

Tyrimo uzdaviniai:

1. Atskleisti investicinio portfelio sudarymo teorines koncepcijas, apibendrinti tyréjy po-
zilir], remiantis ekonomikos teorijomis.

2. Remiantis moksliniais tyrimais nustatyti akcijy vertinimo ir atrankos metody taikymo
problemas, su kuriomis susiduriama, sudarant investicinj portfel;.

3. Identifikuoti empiriniuose tyrimuose naudojamus investicinio portfelio sudarymo mo-
delius ir jy taikymo specifisSkuma.

4. Pateikti investicinio portfelio sudarymo, taikant kompleksinj vertinimg akcijy atrankai,
modelj ir pagrjsti tyrimo metodika.

5. Patikrinti investicinio portfelio sudarymo, taikant kompleksinj vertinimg akcijy atran-
kai, modelj skirtingo efektyvumo rinkose.

Darbe naudoti metodai. Vertinant investicinio portfelio sudarymo teorinius aspektus,
disertacijos mokslinés problematikos istirtumo lygj ir formuojant tyrimo metodika, naudo-
jama lyginamoji analiz¢, sintezé ir grupavimas.

Empirinio tyrimo metodai: dinamikos laiko eiluciy analize, lyginamyjy svoriy skai-
¢iavimas, eksperty apklausa, finansiniy koeficienty analiz¢, koreliaciné analize, dispersiné
analiz¢, daugiakriteriai metodai ir kt.

Darbo mokslinj naujuma ir praktinj reik§mingumga nusakantys rezultatai:

1. Remiantis atlikty tyrimy vertinimu, pateikiami mokslininky poziiiriai ] investicinio
portfelio sudaryma kaip i procesa. Identifikuojami naudoti investicinio portfelio suda-
rymo modeliai ir jy taikymo problemos empiriniuose tyrimuose. Nustatyta, kad spren-
dimy teorijos ir daugiakriteriy metody sinergija turi jtakos investicinio portfelio sudary-
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mo procesui. Sudarytas modelis, paremtas moderniosios portfelio teorijos, sprendimy,
finansy rinkos teorinémis koncepcijomis.

2. Disertacijoje, remiantis moksliniy tyrimy duomenimis, apibendrinti pagrindiniai teori-
niai investicinio portfelio sudarymo ir valdymo principai, nustatytos akcijy vertinimo
metody taikymo problemos ir atrankos metodai, naudojami sudarant investicinj portfe-
1j. Atlikta lyginamoji mokslinés literatiiros analizé apie investicinio portfelio sudaryma
grindziama empirinio tyrimo metodika, leidZiancia atlikti kompleksinj vertinima akci-
jy atrankai, remiantis investicinio portfelio sudarymo modeliais. Si metodika gali biiti
naudojama kity Saliy atvejams tirti.

3. Sudarytoje akcijy atrankos kompleksinio vertinimo metodikoje integruoti skirtingo ly-
gmens rodikliai, kurie iki tol buvo analizuojami atskirai. Sukurtas investicinio portfelio
sudarymo, taikant kompleksinj vertinimg akcijy atrankai, modelis ir patikrintas skir-
tingo efektyvumo rinkose. Tai universalus modelis, tinkantis investicijy atrankai. Sis
kompleksinis vertinimas apima ir makroekonominiy rodikliy, ir tikio Sakos rodikliy, ir
imong¢s finansiniy rodikliy sujungima j vieng integruota indeksa. Remdamiesi Siuo mo-
deliu investuotojai gali sudaryti investicinius portfelius ir juos valdyti vadovaudamiesi
kitomis strategijomis.

Tyrimo apribojimai. Investicinio portfelio sudarymas — tai daug etapy apimantis pro-
cesas, kurio metu analizuojami praeities laikotarpio rodikliai. Tiek bendrgja makroekono-
ming situacijg, tiek situacijg mezolygiu ar jmonés lygiu atspindi jvairis statistiniai rodi-
kliai. Tyrimui buvo parinkti rodikliai, kurie, atsizvelgiant | disertacijos tikslg ir uzdavinius,
leidzia sudaryti investicinius portfelius, taikant kompleksinj vertinimag akcijy atrankai.

Atliekant rinkos indeksy ir jiems jtaka daranciy veiksniy analize, bendras statistiniy
rodikliy skaiCius yra ribojamas vertinant naudojamy steb¢jimy skaiciaus; ] modelj jtrau-
kiamy kintamyjy skaicius siejamas su daugialypés regresijos modelio sudarymo prielaidy
tenkinimu. Modelio kintamyjy pasirinkimas grindziamas atlikty empiriniy tyrimy vertini-
mu ir autores jzvalgomis.

Portfeliai yra sudaromi tik individualiam investuotojui, disponuojan¢iam mazesniu in-
formacijos kiekiu ir pirkimo sandorius sudaranc¢iam reciau nei instituciniai investuotojai.
Individualus investuotojas investuoja tik savomis 1éomis. Sis disertacinio tyrimo investici-
nio portfelio sudarymo, taikant kompleksinj vertinimg akcijy atrankai, modelis tikrinamas
atskirai su JAV ir su Baltijos Saliy ir jmoniy akcijy kainy duomenimis — taip iSvengiama
informacijos asimetriSkumo, o portfelio valdymo kastai vienoje rinkoje yra vienodi. Efek-
tyvi rinka yra tik kontekstas. Siuo tyrimu nesiekiama nustatyti, kokios efektyvumo formos
yra konkreti rinka. Tyrimais nustatyta, kad Baltijos rinka yra neefektyvios formos, o JAV
rinka — efektyvios formos. Baltijos Saliy rinkoje dominuoja mazos kapitalizacijos akcijos,
todél ir JAV duomeny analizei parinktos NYSE mazos kapitalizacijos akcijos. Siame tyri-
me vertinama kiekvienos jmonés akcijos sisteminé rizika, portfelio valdymo analizés metu
vertinami pelningumo, standartiniai nuokrypiai, variacijos, Sarpo rodikliai 2012-2015 m..

Darbo struktiira ir apimtis. Disertacija sudaro jvadas, trys dalys, iSvados ir literati-
ros Saltiniy sgrasas. Pateikti 10 priedai. Darbo apimtis — 192 puslapiai; darbe pateiktos 36
lentelés ir 49 paveikslai, panaudoti 360 literatiiros Saltiniai.

Pirmoje disertacijos dalyje sprendziami trys uzdaviniai. Sioje dalyje nagrinéjami ir
apibendrinami pagrindiniai teoriniai investicinio portfelio sudarymo, valdymo aspektai,
investicinio portfelio ir akcijy atrankos vertinimo metody taikymo galimybés, investicinio
portfelio sudarymo analizés ekonomikos teorijy ir efektyvios rinkos hipotezés konceptai.
Pristatomi skirtingy mokslo krypciy mokslininky pozitiriai j investicinio portfelio sudary-
ma. ISskirtinis démesys skiriamas investicinio portfelio sudarymui remiantis sprendimy
teorija. Pateikiamas pirmo skyriaus apibendrinimas.

Antroje dalyje sprendziamas ketvirtas disertacijos uzdavinys. Sioje dalyje atliktas in-

29



vesticinio portfelio sudarymo, taikant kompleksinj vertinimg akcijy atrankai skirtingo efek-
tyvumo rinkose, modelio formavimas. Modelis remiasi moderniosios portfelio teorijos,
sprendimy, finansy rinkos teorinémis koncepcijomis. Sukonstruojami investicinio portfelio
sudarymo teoriniai modeliai skirtingo efektyvumo rinkoje ir tyrimy metodika. Pateikiamas
investicinio portfelio sudarymo tyrimo metodikos pagrindimas: tyrimo problema, tikslas ir
uzdaviniai, metodai, empirinio tyrimo rodikliai, tyrimo imtis ir apribojimai.

Trecioje dalyje sprendziamas penktas disertacijos uzdavinys. Sioje dalyje atliktas em-
pirinis tyrimas. Investicinio portfelio sudarymo, taikant kompleksinj vertinimg akcijy at-
rankai skirtingo efektyvumo rinkose, tyrimas susideda 1§ dvylikos etapy. I etape daroma
prielaida, kad individualus investuotojas netoleruoja rizikos ir pagal pasirinktg investavimo
tikslg ir strategijg yra linkes rinktis pasyvia valdymo strategija pirk ir laikyk. 11-X etapuose
taikomas kompleksinis vertinimas akcijy atrankai.

Sudaryti investiciniai portfeliai i§ atskiry Saliy vertybiniy popieriy. Pasyvus portfelio
valdymas yra paskutinis etapas. Nustatyti investicinio portfelio nagrinétose rinkose inves-
ticinio pelningumo rezultatai. Jie lyginami su indeksinio portfelio rezultatais.

ISVADOS

Sprendziant disertacijoje suformuluotg moksling problema ir siekiant disertacijoje
iSkelto tikslo bei uzdaviniy jgyvendinimo, gautus teoriniy ir empiriniy tyrimy rezultatus
galima apibendrinti Siose iSvadose:

1. ISanalizavus moksling literatiirg investicinio portfelio sudarymo proceso tema nu-
statyta, kad visi tyr¢jai iSskiria dvi dalis: portfelio sudaryma ir portfelio valdyma. Portfelio
sudarymas prasideda nuo investuotojo tiksly nustatymo. Svarbus ir investavimo horizon-
tas. Spekulianto ir investuotojo laiko horizontai skiriasi. Investiciné politika yra investicijy
portfelio turto paskirstymas tarp jvairiy turto grupiy. Investicine politika formuoja investi-
cijy valdytojas arba investicinio portfelio savininkas. Investavimo patirtis svarbi priimant
investavimo sprendimus. Kitas portfelio sudarymo etapas yra vertybiniy popieriy analize,
susidedanti 1§ atskiry vertybiniy popieriy arba vertybiniy popieriy grupiy analizés. Remian-
tis vertybiniy popieriy analizés rezultatais sudaroma efektyviy portfeliy aibé. Investuotojas
pasirenka optimaly portfel; i§ rinkinio. Portfelis valdomas pagal investuotojo pasirinkta
valdymo strategija — pasyvig ar aktyvia.

Disertacijoje, apibendrinus akcijy vertinimo ir atrankos metody taikymo problemas,
atlikus empirinius tyrimus, nustatyta, kad atrenkant akcijas naudojama fundamentalio-
ji ir techniné analizé. Sudarant investicinj portfelj naudojami fundamentalieji vertybiniy
popieriy rodikliai. Nustatyta, kad, spresdami akcijy atrankos metody taikymo problema,
tyréjai taiko skirtingus fundamentaliuosius rodiklius, bet netaiko kompleksinio vertinimo,
skai¢iuodami integruotus indeksus. Identifikuota, kad makroekonominiy rodikliy analizés
metu tiriama 12 ekonominés padéties ir ekonomikos politikos, Salies politinés situacijos
ir socialinés padéties rodikliy. Ukio $akos rodikliai (konkurencijos lygis, pardavimy paja-
mos, pardavimy pelningumas, mokumas, akcijos kainos ir pelningumo rodiklis) analizuo-
jami vertinant tikio Sakos investicinj patraukluma.

Remiantis empiriniy tyrimy analizés rezultatais atrinkti ekspertinio vertinimo rodi-
kliai. Akcijy investiciniam patrauklumui jvertinti analizuojami jmonés fundamentalieji
rodikliai. Jie yra suskirstyti j pelningumo, mokumo, veiklos efektyvumo ir kapitalo rinkos
rodiklius. Identifikuota, kurie tyrimo rodikliai yra maksimizuojantys ir kurie minimizuo-
jantys. Imonés pelningumo rodikliams priskiriami: nuosavo kapitalo pelningumas, grynoji
paliikany pajamy marza, efektyvumas, personalo veiklos rodiklis, grynasis pelningumas.
Sie pelningumo rodikliai yra maksimizuojantys. Jmonés veiklos efektyvumo ir likvidu-
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mo rodikliai yra maksimizuojantys (kritinio likvidumo koeficientas, bendrasis likvidumo
koeficientas, turto apyvartumas) ir minimizuojantys (pirkéjy skoly apyvartumas, grynyjy
pinigy rodiklis, kreditoriniy skoly apyvartumas). Identifikuota, kad mokumo rodikliai yra
maksimizuojantys (finansinio sverto koeficientas, nuosavo kapitalo ir turto santykis) ir mi-
nimizuojantys (mokumo rodiklis, paskoly ir indéliy santykis). Imonés kapitalo rinkos ir
kity rodikliy grupés analizés rodikliai yra maksimizuojantys: grynasis pelnas, tenkantis
akcijai; kainos ir pelno, tenkancio vienai akcijai, santykis; kapitalizacija; akcijos kainos
ir balansinés vertés santykis; jmonés vertés ir pardavimo pajamy santykis; dividendinis
pajamingumas; Altman’s Z-Score. Remiantis $iais rodikliais ir atlickamas jmoniy akcijy
investicinio patrauklumo vertinimas daugiakriteriais metodais SAW, COPRAS, TOPSIS.
Akcijy atrankai gali biiti taikomas kompleksinis vertinimas integruotu indeksu.

2. Atlikus moksliniy tyrimy, tirianciy portfeliy modeliy sudaryma, analizg, identifikuo-
ta, kad CAPM modelis yra vienafaktorinis, t. y. vertybiniy popieriy kaina rinkoje yra pro-
porcinga rinkos arba rinkos indekso kitimui; modelyje bendroji rizika padalyta i sistemine
ir nesisteming; supaprastintas vertybiniy popieriy pajamingumo rizikos apskaic¢iavimas, ly-
ginant su H. Markowitz modeliu; galima nustatyti rysj tarp vertybiniy popieriy pelningumo
ir rizikos lygio. CAPM modelis labiau tinkamas taikyti iSsivysciusiose kapitalo rinkose.

Analizuojamus moderniosios teorijos modelius sieja rizikos ir pelno rySys. H. Mar-
kowitz sieké minimizuoti rizikag, CAPM modelis sieké optimizuoti pelningumg; svarbus
rizikos veiksnys yra investicinio instrumento Beta rodiklis, o APT modelis papilde CAPM
modelj, kurj taikant svarbu jvertinti daugiau faktoriy. Kitaip nei CAPM, Fama-French trijy
faktoriy modelis néra pusiausvyros modelis. Fama-French modelis yra iSimtinai empirinio
pobiidzio. Baltijos Saliy finansiniy duomeny trukumas neleidzia Sio metodo taikyti prak-
tikoje.

Suformuotas investicinio portfelio sudarymo, taikant kompleksinj vertinima akcijy
atrankai, modelis skirtingo efektyvumo rinkose remiasi finansy rinky teorija (ERH), port-
felio teorija, sprendimy teorijomis. Portfelio sudarymo modelis sujungia tokius aspektus:
investuotojo tikslus, sprendimus, finansy rinkas, finansy rinky efektyvuma, investuotojo
elgsena, portfelio sudarymo metodus. Siame modelyje rodikliai akcijy atrankai vertinami
remiantis fundamentaligja analize. Analizuojamas tik individualaus investuotojo investici-
nis (akcijy) portfelis, kuris sudaromas vadovaujantis sprendimo priémimo teorija paremtu
ir atliktu vertybiniy popieriy kompleksiniu vertinimu. Sios analizés metu sujungiami ro-
dikliai, lemiantys jmonés akcijy investicinj patrauklumg. Daugelyje investicinio portfelio
analizés tyrimy atskirai analizuojami tik makroekonominai rodikliai, darantys jtakg akcijy
kainoms. Siame modelyje sifiloma taikyti vertybiniy popieriy analize, kai, sudarant inves-
ticinj portfelj, sujungiami makro-, mezo- ir mikrorodikliai.

3. Parengta investicinio portfelio sudarymo, taikant kompleksinj vertinimg akcijy
atrankai, tyrimo metodika. Sis individualaus investuotojo portfelio sudarymo modelis
grindziamas fundamentaliaisiais rodikliais ir daugiakriteriais vertinimo metodais. Makro-
lygmens informacija leidzia nustatyti Salies investicinj patraukluma; mezolygmens infor-
macija vertina tikio Sakos situacija. Pagal mikrolygmens informacija nustatoma jmongés
finansiné biiklé. Remiantis sprendimy teorija ir fundamentaliosios analizés rezultatais nu-
statomas jmonés akcijy investicinis patrauklumas ir vykdoma jy atranka. Atsizvelgiant |
Sio tyrimo rezultatus, sudaromos investiciniy portfeliy aibés, o individualaus investuotojo
pasirinkto portfelio valdymo strategija yra pirk ir laikyk. Sudaryto modelio pranaSumas yra
tas, kad jame, nustatant akcijy investicinj patraukluma, kartu vertinami makroekonomi-
niai, mezoekonominiai ir mikroekonominiai rodikliai. Skirtingas rinkos efektyvumas yra
tyrimo kontekstas. JAV ir Baltijos Saliy vertybiniy popieriy rinkos skiriasi savo dydziu,
likvidumu, gyvavimo laikotarpiu, efektyvumu ir kt. Jei JAV rinka yra viena i$ didziausiy,
tai Baltijos Saliy rinka yra zenkliai mazesné pagal kotiruojamy akcijy skai€iy. Norint paly-
ginti rodiklius, tirti pasirinktos JAV ir Baltijos Saliy maZos kapitalizacijos jmoniy akcijos.
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Daugiakriterio sprendimy priémimo metody (angl. MCDM) taikymas leido atlikti funda-
mentaliyjy rodikliy tyrima, sudarant akcijy portfelj individualiam investuotojui. Remiantis
SAW, TOPSIS, COPRAS metodais vertinamas mazos kapitalizacijos imoniy akcijy inves-
ticinis patrauklumas ir sudaromi atskiri portfeliai pagal JAV ir Baltijos Saliy duomenis; Sie
duomenys palyginami su rinkos indeksais. Modelio privalumas yra tas, kad akcijy atranka
atlikta daugiakriteriais metodais, apskaic¢iavus integruotus indeksus, jvertinus makroeko-
nominius, mezoekonominius ir mikroekonominius rodiklius.

4. Atlikus JAV ir Baltijos Saliy jmoniy akcijy investicinio patrauklumo vertinimg 2008—
2011 m. taikant daugiakriterio vertinimo metodus SAW, TOPSIS, COPRAS, nustatyta,
kad, atsizvelgiant | 2011 m. makroekonominius rodiklius, investuotojai pirmenybe teikty
investicijoms 1 JAV, po to 1 Latvija, Estijg ir Lietuvg. Remiantis apibendrintais iikio Saky
daugiakriterés analizés rodikliais paaiskéjo, kad investicijoms patraukliis tikio sektoriai yra
Latvijos pramoniniy gaminiy, technologijy, Lietuvos — plataus vartojimo prekiy, paslaugy
vartotojams, JAV — pagrindiniy medziagy, plataus vartojimo prekiy, finansiniy paslaugy,
technologijy sektoriai. Rangavimo metodu jvertinus JAV 142 jmoniy akcijy patraukluma
remiantis 2011 m. rezultatais, identifikuotos 22 jmonés, kuriy akcijy investicinis patrauk-
lumas yra didziausias. Imonés priklauso Siems sektoriams: 5000 Paslaugy vartotojams,
2000 Pramoniniy gaminiy sektoriams. Tik viena jmoné pateko i§ 3000 Plataus vartojimo
prekiy ir energijos sektoriaus; 2 jmonés — i§ 4000 Sveikatos prieziiiros sektoriaus jmo-
niy. JAV finansinio tarpininkavimo jmonés néra patrauklios investuotojams, vertinant jas
pagal daugiakriterio vertinimo metodus. Atlikus Baltijos Saliy 60 jmoniy akcijy investici-
nio patrauklumo vertinimg rangavimo metodu remiantis 2011 m. rezultatais, nustatytos 22
jmonés, turin¢ios didziausig investicinj patrauklumg. Dominuoja jmonés, priklausancios
Siems sektoriams: plataus vartojimo prekiy ir energijos; pramoniniy gaminiy; komunaliniy
paslaugy; sveikatos priezitiros; finansiniy paslaugy; pagrindiniy medziagy. Vertinant pagal
daugiakriterio vertinimo metodus, né viena technologijy jmon¢é néra patraukli investuoto-
jams.

5. Realizuojant penkta disertacijos uzdavinj buvo tikrinamos keturios tyrimo hipotezés,
sudarytos investiciniy portfeliy, valdomy pagal pirk ir laikyk strategija:

Pirmoji hipotezé, kuria buvo siekiama jvertinti, ar investiciniai portfeliai, sudaryti
taikant JAV mazos kapitalizacijos imoniy akcijy kompleksinj vertinimg akcijy atrankai,
yra pelningesni nei indeksiniai portfeliai, pasitvirtino, kadangi nustatyta, jog investiciniy
portfeliy, sudaryty i§ skirtingy sektoriy imoniy akcijy ar vieno sektoriaus jmoniy akcijy,
valdomy pagal pirk ir laikyk strategija, ketveriy mety vidutiné ménesiné pelningumo nor-
ma 2012-2015 m. buvo didesné nei rinkos indekso vidutiné pelningumo reikSmé. Iden-
tifikuota, kad, jvertinus atskiry akcijy sisteminés rizikos ir CAPM, 1/N portfeliy rizikos
rodiklius, investuotojui yra svarbiis pelningumo rodikliai, nes jie yra didesni nei rinkos
indekso rodikliai.

Antrgja hipoteze, kuria buvo buvo tikrinama, ar investiciniai portfeliai, sudaryti taikant
Baltijos Saliy jmoniy akeijy kompleksinj vertinimg akcijy atrankai, yra pelningesni nei Bal-
tijos Saliy indeksiniai portfeliai, pasitvirtino, kadangi nustatyta, jog investiciniy portfeliy,
sudaryty i§ skirtingy sektoriy jmoniy akcijy ar vieno sektoriaus jmoniy akcijy, valdomy
pagal pirk ir laikyk strategija, ketveriy mety vidutiné ménesiné pelningumo norma 2012—
2015 m. buvo didesné nei rinkos indeksy vidutinés pelningumo reikSmés. Tai rodo, kad,
jvertinus atskiry akcijy sisteminés rizikos ir CAPM, 1/N portfeliy rizikos rodiklius, portfe-
liy vidutiniai ménesiniai pelningumo rodikliai yra Zenkliai didesni nei Baltic OMX indeksy
pelningumo rodikliai. CAPM B 2000 3000 2 ir B 2000 3000 1000 8000 (1/n) portfeliy ri-
zikos rodikliai nustatyti aukstesni; Siy portfeliy pelningumo rodikliy reikSmés yra zenkliai
didesnés nei trijy Baltijos Saliy indeksinio investavimo rodikliy reikSmés.

Trecioji hipoteze, kuria buvo siekiama jvertinti, ar JAV mazos kapitalizacijos jmoniy
akcijy portfeliai, sudaryti atlikus kompleksinj vertinimg akcijy atrankai, yra pelningesni
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nei Baltijos Saliy jmoniy akcijy portfeliai, sudaryti atlikus kompleksinj vertinimg akcijy
atrankai, pasitvirtino, kadangi nustatyta, jog investiciniy portfeliy CAPM, sudaryty i8 skir-
tingy sektoriy jmoniy akcijy ar vieno sektoriaus imoniy akcijy, valdomy pagal pirk ir laikyk
strategija, ketveriy mety vidutinés ménesinés pelningumo reikSmés 2012-2015 m. buvo di-
desnés nei Baltijos Saliy jmoniy akcijy portfeliy vidutinés pelningumo reik§meés. Tai rodo,
kad, jvertinus atskiry akcijy sistemingés rizikos ir CAPM, 1/N portfeliy rizikos rodiklius,
JAV portfeliy vidutiniai ménesiniai pelningumo rodikliai yra Zenkliai didesni nei Baltijos
Saliy investiciniy portfeliy pelningumo rodikliai. Nustatyta, kad JAV mazos kapitalizacijos
imoniy akcijy portfeliy, sudaryty CAPM modeliu, Sarpo rodikliai didesni nei 1, o tai rodo,
jog portfeliai geb&jo pasiekti didesnj pelninguma nei nerizikingos investicijos JAV rinkoje.
Daugelio CAPM sudaryty JAV akcijy portfeliy Sarpo rodikliai yra aukstesni nei Baltijos
$aliy jmoniy akcijy portfeliy Sarpo rodikliai, o tai reiskia, kad efektyvesnés formos rinkoje
portfelinés investicijos uzdirba daugiau nei mazesnio efektyvumo formy rinkoje.
Ketvirtoji hipotezé, kuria buvo siekiama identifikuoti, ar JAV mazos kapitalizacijos
imoniy akcijy portfeliai, sudaryti atlikus kompleksinj vertinimg akcijy atrankai ir valdomi
pagal pirk ir laikyk strategija, yra pelningesni nei pagal Fama-French modelj sudaryti ak-
cijy portfeliai, pasitvirtino, kadangi nustatyta, jog penkiy investiciniy portfeliy, sudaryty i§
skirtingy sektoriy imoniy akcijy ar vieno sektoriaus imoniy akcijy, valdomy pagal pirk ir
laikyk strategija, ketveriy mety vidutinés ménesinés pelningumo reikSmés 2012-2015 m.
buvo didesnés nei trijy pagal Fama-French model; sudaryty akcijy portfeliy pelningumo
rodikliy reik§més. Tai rodo, kad, jvertinus atskiry akcijy sisteminés rizikos ir JAV akcijy
sudaryty CAPM portfeliy rizikos rodiklius, Siy portfeliy vidutiniai ménesiniai pelningu-
mo rodikliai yra zenkliai didesni nei pagal Fama-French modelj sudaryti akcijy portfeliy
pelningumo rodikliai. Apskaiciuoti pagal Fama-French modelj sudaryty akcijy portfeliy
Sarpo rodikliai yra maZesni, o tai rodo, kad $iy portfeliy pelningumo rodikliai yra mazesni
nei vidutiniai nerizikingy investicijy pelningumo rodikliai. Nustatyta, kad JAV mazos ka-
pitalizacijos jmoniy akcijy portfeliy, sudaryty CAPM modeliu, Sarpo rodikliai didesni nei
1, o tai rodo, jog portfeliai pasieké didesnj pelninguma nei nerizikingos investicijos JAV
rinkoje. Daugelio pagal CAPM sudaryty JAV akcijy portfeliy Sarpo rodikliai yra aukstesni
nei akcijy portfeliy, sudaryty remiantis 1/N strategija, Sarpo rodikliai, — tai rodo, kad efek-
tyvios formos rinkoje portfelio valdymo rezultatus lemia ir pasirinktas portfelio modelis.

Tolesnés tyrimy kryptys:

1. Empiriniy tyrimy analizé parodé, kad MCDM metodai placiai naudojami tiriant
Graikijos, Italijjos, Taivano, Indijos, BangladeSo ekonomikos rodiklius ar atliekant
imoniy investicinio patrauklumo vertinimg mikrolygmeniu. Todél tolesni tyrimai gali
buti siejami su kity ES Saliy vertybiniy popieriy analize kitais daugiakriteriais metodais
(VIKOR): 1) analizuojant Saliy makroekonominius rodiklius ir nustatant $alies investicinj
patraukluma; 2) identifikuojant Saliy tikio Saky investicinj patraukluma; 3) vertinant jmoniy
akcijy investicinj patraukluma.

2. Didelés kapitalizacijos jmoniy akcijos yra svarbi informacija, atlickant tolesnius
tyrimus. Sudarant investicinius portfelius pagal pasiiilyta modelj ir tiriant portfeliy
pelninguma bei rizikos rodiklius trumpuoju laikotarpiu (dienomis), iSryskéty investuotojy
elgsena ir portfeliy rodikliy svyravimai. Gautus portfeliy rodiklius buty galima lyginti su
indekso rodikliais. Tokj tyrimg galima atlikti ir ilguoju periodu su kity vertybiniy popieriy
rinky duomenimis. Sio tyrimo portfelio valdymo strategija yra pirk ir laikyk; tolesnj tyrima
galima atlikti naudojant aktyvaus valdymo strategijas.

3. Investicinio portfelio sudarymo, taikant kompleksinj vertinimg akcijy atrankai,
modelis patikrintas naudojant atskiry JAV ir Baltijos Saliy rinky duomenis. Tyrimas galéty
biti prapléstas ir atliktas esant tokioms sglygoms, kai:

* portfeliai buty sudaromi is skirtingy saliy vertybiniy popieriy;
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 portfeliai buity placiai diversifikuojami pagal itkio sektorius; pagal skirtingas turto risis;
kai portfelis diversifikuojamas ne tik nacionaliniu, bet ir globaliu mastu; kai taikoma
tiksliné ar atsitiktiné diversifikacija;

 portfeliai buty valdomi skirtingomis strategijomis,

* portfeliai buty sudaromi skirtingais ekonomikos ciklais;

* portfeliai buty sudaromi individualiems skirtingos rizikos investuotojams,

 portfeliai sudaromi instituciniams investuotojams, jvertinus komisinius kastus, arba
portfeliai biity sudaromi ir skolintomis IéSomis.
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