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Abstract. The research “Portfolio Structure Planning and Its Future Price Forecasting Model” describes
methods which can help to evaluate and choose more optimal and effective decisions, linked with partici-
pation in the stock market activity. The new forecasting and decision-making model, based on classic and
proven earlier methodology, was created. Its aim is to make the decision-making process easier as well as
to ease the investment portfolio optimal structure determination. The efficiency of the model was checked
on practice and the results of the new model were compared with previous ones in order to check the hy-
pothesis. The main question solved in the research is a problem of making a choice and realization of
stock, investment environment and portfolio structure analysis and evaluation. The most popular models
and its actualized variants, which are helping stock market participants to improve decision-making pro-
cess, especially under conditions of instability and risk, are described in this research.
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1. Introduction

Nowadays economic situation turns out to be real-
ly unsustainable and difficult to forecast, that is
why today’s investors and businessman tend to
search constantly for the new ways of investing
and saving their capital.

Investing has always been a risky business, but
not investing — can cause even more harming effect,
so people seek for the ways and methods of invest-
ing in order to insure their money and capital.

Stock market provides significant opportuni-
ties of earning and saving money that is why it has
always been considered as an attractive variant for
capital placing, even despite the high risk, caused
by unpredicted stock quote fluctuations and high
volatility.

In order to avoid the mentioned above risk of
investment environment rapid changeability, in-
vestors use various methods of analysis, forecast-
ing and decision-making, and the most common
are fundamental and technical analysis.

Fundamental analysis provides an opportunity
to analyze and forecast security price dynamics
caused by objective reasons, such as conditions of
the macroeconomic environment, sectors of the
national economy or the intrinsic value of stock.

The founders of the fundamental analysis are
David Dodd and Benjamin Graham, who were
first to describe principles of that methodology in
their research called “Stock Analysis” in early
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1934. But this method is still popular among the
investors who prefer it to other forecasting and
analysis methods.

Technical analysis — contrariwise, provides an
opportunity to analyze and forecast security price
dynamics caused by subjective, sometimes even
logically inexplicable, reasons, such as mood and
expectations of the market participants.

The founder of Technical analysis was
Charles Dow, who was first to describe the method
of forecasting stock price fluctuations by using
historical data and its graphical interpretation.
Charles Dow described his method in a “Wall
Street” journal in the beginning of the 18th centu-
ry. Even though this method turns out to be even
older, it stays actual and becomes more and more
popular nowadays (CEAE 2012). It is used by
such successful traders as Larry Williams (Wil-
liams 2012).

The aim of the research was to determine which
of the described above methods turns out to be
more precise and to find the way to combine them
into one forecasting and decision-making model in
order to get better (more precise) results.

2. Research approaches
and analytic techniques

As it was mentioned previously, the research is
focused on the forecasting, analysis and decision-
making models used in todays’ stock market. It
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means that it was necessary to collect information
about the main methods of security evaluation and
analysis, ways of constructing forecasting and
decision-making models for investment projects
and portfolio structure. It was planned to try
already existing classical methods in order to
compare the outputs with the results of the new
offered model. So before the implementation of
different models it was needed to collect some
stock exchange data.

During the research were used following
information sources: printed scientific literature,
stock exchange statistical data, web sites and
electronic data. In the research it was gathered
information about the stock market evaluation
methods, its prose and cons, as well as portfolio
structure determination. Were collected various
statistics and historical facts, together with the
complementary graphics and diagrams in order to
reflect all the information and analysis of the
situation more visual.

During the research the new stock quote
forecasting combined stochastic model was created
and tested on the example of selected stocks in
order to determine the synergetic effect, caused by
the merge of different instruments into one that is
being an essence of the developed model. It has
been chosen the most effective and efficient
variation of the offered model, in order to achieve
better and more precise results in stock analysis, its
future price forecasting, linked with the investment
process decision-making and optimization of the
investment portfolio.

Taking into account the specificity of the
research it was worthwhile to use such, methods as:

— Monographic method;

— Secondary data analysis;

— Graphical analysis;

— Mathematical analysis;

— Case study method.

3. Generalization of the existing theoretical
basis and newly held research review

Experts still debate which of the mentioned above
technique (fundamental or technical analysis) is
being more scientifically justified and economical-
ly effective, but today it is already known, that
parallel use of both methods can help to make a
more versatile analysis, precise forecast and cor-
rect decision.

The main idea of the current research is that
combination method of both forecasting and anal-
ysis methodologies outperforms the method of its
parallel usage.

But it is not just about the combination of in-
struments and its result comparison in a process of
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decision-making, it is about the creation of a single
combined stochastic model, which will bind to-
gether two opposite analysis and forecasting in-
struments in order to get a positive synergetic ef-
fect such as a single more precise forecast —
serving as an output of the model.

The purpose of the treatise is the experimental
research of some forecasting techniques related to
both fundamental and technical analysis in order to
work out the more optimal analysis and forecast-
ing algorithm and to create a stock quote forecast-
ing combined stochastic model achieving a posi-
tive synergetic effect by simultaneous usage of
two different approaches.

The creation of such a methodology will lead
to the minimization of the risk, that turns out to be
more and more significant nowadays (Cumov
2005) of the forecasting error, easement of the de-
cision-making process, minimization of the role of
subjectivity in a decision-making process, more
versatile analysis, more precise forecast, more ef-
fective investment portfolio structure and maximi-
zation of income.

Nowadays it turns out to be really popular to
diversify business activities by participating in
bidding on a stock exchange. Participation in such
a complex process as investment or speculations in
a stock market, which represents a mix of the vari-
ous factors and concentration of different circum-
stances, is definitely being linked with certain dif-
ficulties and risks that make such a business
extremely difficult.

A lot of various researches of the stock mar-
ket mechanisms and its forecasting instruments
have been held, but since already 1934 experts
argue about which of the two forecasting and
analysis methodologies is better: fundamental or
technical analysis.

Fundamental analysis is used to examine and
evaluate the situation on the stock market through
the prism of political decisions, economical pro-
cesses, financial and credit policy, to analyze such
events and processes as capital flows, production
and trade dynamics, level of inflation, etc. Funda-
mental analysis school was funded by the Ameri-
cans David Dodd and Benjamin Graham in the
scientific research “Securities Analysis”, which
was published in the 1934th .

The second method is technical analysis,
which is based on graphical techniques and its
mathematical interpretation methods. The first
person who discovered the method of forecasting
of stock price future volatility based on historical
price dynamics and fluctuations was Charles
Dow — describing this idea in the “Wall Street”
magazine already in the 1790s.
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Nowadays exist some researches dedicated to
the possibilities of parallel use of fundamental and
technical analysis instruments in one decision-
making model, which are considered to be more
effective and efficient, like Tony Coopers research
“Optimal Rotational Strategies, using Combined
Technical and Fundamental Analysis” (Cooper,
2011). Despite all known and discovered methods
of forecasting and decision-making in the stock
market, economists, investors, traders and other
experts continue searching some new, more ad-
vanced techniques and methodologies.

The research “Portfolio Structure Planning
and Its Future Price Forecasting Model” provides
solutions for making the stock quote dynamics
analysis, forecasting and linked with it decision-
making process much easier and precise and offers
the ways of optimization of the process of calcula-
tion of investment portfolio structure as well. The
new offered methodology is based on classical
proven methods, which were developed and tested
earlier by many scientists and experts.

Described research is being unique and actual
because of the innovational approach, which im-
plies not only parallel use of both fundamental and
technical analysis instruments, but which also
provides an absolutely new way of forecasting and
decision-making, by creating a generalizing com-
plex-weighted forecasting model, that helps to
make a unified forecast and decision. So the main
idea was to create one model which will combine
and take into account results of both forecasting
and analysis methods.

The new forecasting and decision-making
model, is based on classic and proven earlier
methodology, and its aim is to make the decision-
making process more precise and easier as well as
to ease the investment portfolio optimal structure
determination.

The efficiency of the model was checked on
practice and the results of the new model were
compared with previous ones, using -classical
models, in order to check the hypothesis. The re-
search subject is classical analysis and decision-
making models.

During the research the new stock quote fore-
casting model was created and tested on the exam-
ple of selected stocks“Johnson & Johnson” USA
(INJ), “Grindex” Latvian (GRD) and “Hoffmann
La Roche” Swiss (ROC) enterprise stock price and
other financial ratio fluctuation statistics in a peri-
od of 10 years) in order to determine the synerget-
ic effect, caused by the merge of different instru-
ments into one, that is being an essence of the
developed model.

Has been chosen the most effective and effi-
cient variation of the offered model, in order to
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achieve better and more precise results in stock
analysis, its future price forecasting, linked with
the investment process decision-making and opti-
mization of the investment portfolio.

4. Summarization of the Research Analytic
Results

After studying the theoretical aspects of creation
of forecasting, decision-making and investment
portfolios® structures’ determining models, de-
scribed in the theoretical part instruments and
methodologies were implemented in practice. In
order to analyze and make forecasts were used two
types of analysis: fundamental and technical.
During performance of the fundamental anal-
ysis were made such steps as (Forex Educational

Portal 2012):
— Investment spheres’ and environments’
evaluation (PwC, 2013), (PwC:Russia,
2013);

— Analysis of enterprise activity and ratios
(Semjonova, 2011), (BelnTrend, 2012),
(EF, 2012);

— Correlation analysis of macroeconomic fac-
tors and stock quote dynamics (WB, 2012),
(Latvian Central Statistical Bureau, 2012);

— Regression analysis of macroeconomic fac-
tors and stock quote dynamics (Freinats,
2008);

— Single factor forecasting models’ imple-
mentation.

During performance of the technical analysis
were made such steps as (Investment Portal: Tech-
nical Analysis, 2013):

— Implementation of the instruments of tech-

nical analysis:

— Analysis of the classical graphical shapes;

— Analysis of the moving average dynamics
and performance of complex trading rules
based on moving averages over longer ho-
rizons than those usually considered (Isa-
kov, Marti, 2011);

—Analysis  of the
(Naiman, 2009);

—Analysis of the CCI oscillator (Kann,
2005), (Investment Portal ,,Bull&Bear”,
2012) was used in order to analyse less
volatile markets, because it is known, that
technical trading rules are most (least)
profitable during the period with the high-
est (lowest) volatility levels (Kazyra, Len-
to, 2011);

—Fractal analysis: Hurst coefficient and its
interpretation (CTWM, 2012).

— Forecasting models’ implementation.

Bollinger Bounds
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After the analysis of the selected stocks and
its dynamics was determined the structure of the
investment portfolio, using such method as im-
plementation of the Harry Markowitz model
(Markowitz 1952), which results are as following:

— It was offered to buy (so called “Bull” strat-
egy) USA enterprise “Johnson & Johnson”
stocks, that weight in the portfolio would be
63%;

— It was offered to buy (so called “Bull” strat-
egy) Swiss enterprise ,,Hoffmann La
Roche” stocks, that weight in the portfolio
would be 29%;

— And it was offered to sell (so called “Bear”
strategy) Latvian enterprise ,,Grindex”
stocks weight in the portfolio would be 8%.

All the forecasts were made for a year long pe-
riod (12.2011 — 12.2012) and each of instruments
provided its own forecast. The real prices at
12.2012. were as follows (Yahoo 2012), (NASDAQ
2012), (Johnson$Jonhson 2013), (Grindeks, 2013),
(Hoffmann-La-Roche 2013), (NASDAQ.OMX Bal-
tics 2012), (Swiss Stock Exchange 2012):

— “Johnson & Johnson” (JNJ) stock price was

70,10 USD;

—,,Grindex” (GRD) stock price was 6,55
USD;

— ,,Hoffmann La Roche” (ROC) stock price
was 186,90 USD.

The next step after finishing the analytical
part was creation of the generalizing table, which
helped to evaluate the preciseness of the forecasts
by comparing dispersion — forecasted price devia-
tion from the actual one.

Table 1. Stock Future Value Forecasts. (source: com-
piled by author)

Forecast [USD]
Stocks JNJ | GRD | ROC
Fundamental analysis instruments

Trend determination by using
correlative  macroeconomic| 74,45 | 6,59 | 169,30
ratio methodology
Slngle factor regression fore- 67.11 | 6,55 | 173.79
casting model

Technical analysis instruments
Analy'51s of the classical 74,88 | 730 | 179,19
graphical shapes
Analysis of the moving aver- 72,56 | 631 | 179,19
age dynamics
Analysis of the Bollinger 72,56 | 631 | 168.78
Bounds
F'ractal an'aly's1s: Hurst.coefﬁ- 75.15 | 7.90 | 194,64
cient and its interpretation

293

5. Scientifically-practical Experiment, Its Re-
sults and Empirical Comparison

The main goal of the research was the creation of
unified forecasting and decision-making, com-
bined, stochastic model in order to achieve the
positive synergetic effect, which would provide an
opportunity of making more precise forecasts, cal-
culating more optimal investment portfolio struc-
ture and facilitating the decision-making process
by minimizing the influence of the subjective
judgments thereby leveling the risk.

The draft of the models’ graphical interpreta-
tion can be seen on the Fig. 1. Where P stands for
“Price” and R is “Forecasting instrument rang”.
The left part of the model combines different fore
casting instruments of the fundamental analysis,
but the right side - different forecasting instru-
ments of the technical analysis.

The model in general helps to calculate single
forecasted value, which is being more precise than
the result of the classical model because of the
positive synergetic effect caused by the specific
calculated combination of different methodologies.
All the formulas can also be seen on Fig.1.

P
A

R, R,
PF_ n —) PT"' n :
2R, 2R
=) Ry, T,
PMZO,S'[Z(PFH' . )+Z(Prn' o |

2R,

i

2k,
Fig. 1. Complex-weighted Forecasting models’ general
graphical interpretation (source: compiled by author)

The final variant of models’ graphical inter-
pretation can be seen on the Fig.2 that explain the
calculation of the weights used in the model as
well as the determination of the stock quote fore-
casted future value.

In order to create the mentioned above model,
it was crucial to fulfill all of the current steps:

— Ranging of the used forecasting instruments

within each of the analysis groups;
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— Calculation of scales;

— Creation of the forecasting model and its

different variations;

— Model implementation - forecasting;

— Defining the models’ optimal variant;

— Calculation of the investment portfolios’

structure;

— Comparison and interpretation of the re-

sults;

— Defining the more effective and efficient

methodology;

— Conclusion.

As it was mentioned previously, the first step
was to rank all used forecasting and analysis in-
struments from 1 to n (n = number of instruments
and maximal rank). The most precise instrument
was ranked with the highest rank n, and the less
precise with the lowest rank 1. The results are as
following:

Within the group of fundamental analysis in-
struments rang 1 was assigned to correlation anal-
ysis of macroeconomic factors and stock quote
dynamics (average forecasting error 5%) and rang
2 — regression analysis of macroeconomic factors
and stock quote dynamics (average forecasting
error 4%).

Within the group of technical analysis instru-
ments maximal rang 4 was assigned to analysis of
the moving average dynamics (average forecasting
error 6%); rang 3 — analysis of the classical graph-
ical shapes (average forecasting error 7%); rang 2 -
analysis of the Bollinger Bounds (average fore-
casting error 11% with minimal deviation) and
minimal rang 1 — fractal analysis: Hurst coefficient
and its interpretation (average forecasting error
11% with high deviation).

It means that both analysis and forecasting
techniques will be equally represented in a model,
but fundamental analysis may be represented with
2 instruments (correlation analysis of macroeco-
nomic factors and stock quote dynamics with
weights 33% and regression analysis of macroeco-
nomic factors and stock quote dynamics with
weights 67%) and technical — with 4 instruments
(analysis of the moving average dynamics with
weights 40%, analysis of the classical graphical
shapes 30%, analysis of the Bollinger Bounds 20%
and fractal analysis: Hurst coefficient and its inter-
pretation 10%).

But in order to minimize an average forecast-
ing error among the used in the model instruments,
it was qualitatively proved that the best complex-
weighted forecasting models’ variation is follow-
ing (see Fig.2).
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Fundamental Technical
Price analysis analysis
A
Price * Weightz| O
Dricz * Waights
O Price * Waights
Price * Weights
3% 67% 45% 55%
Sum Sum
Average price
Forecast

Fig. 2. Final variant of the Complex-weighted Fore-
casting casting models’ graphical interpretation (source:
compiled by author)

Using formulas, mentioned in Fig.1. it is pos-
sible to make two forecasts by using fundamental
or technical analysis techniques and the average
value of these forecasts turns out to be an outcome
of the model — the final forecast.

Generalizing current results:

— Complex-weighted forecasting model con-

sist of two equal parts. Each parts’ weight is
50%, i.e. final forecast will be calculated by
using the average method.

— The first part of the model represents fun-
damental analysis as a technique which al-
lows predicting the future prices by analyz-
ing quotation fluctuations caused by
objective factors (for example changes in
economical or political environment).

—The second part of the model represents
technical analysis as a technique which al-
lows predicting the future prices by analyz-
ing quotation fluctuations caused by subjec-
tive  factors (for example traders
expectations, mood, e.t.c.);

—The first part includes two fundamental
analysis forecasting instruments: correlation
analysis of macroeconomic factors and
stock quote dynamics with weights 33%
and regression analysis of macroeconomic

Weights
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factors and stock quote dynamics with
weights 67%;

—The second part includes two technical
analysis forecasting instruments: analysis of
the moving average dynamics with weights
55% and analysis of the classical graphical
shapes 45%;

— Nevertheless both fundamental and tech-
nical analysis are considered as equal, tech-
nical analysis results turned out to be less
precise, that is why the difference of
weights is more “smoothed".

After getting the forecasted values for each
stock, the structure of the investment portfolio was
determined by using special calculating table.

Mentioned investment portfolio structures’
determination instrument can be considered more
precise than classical ones, because it is based on
the results of all previous analysis and forecasting
activities.

Generalizing results of the experiment it
should be mentioned that:

— “Johnson & Johnson” USA enterprise fore-

casted future price is 71,46 USD;

—“Hoffmann La Roche” Swiss enterprise
forecasted future price is 172,59 USD;

— “Grindex” Latvian enterprise forecasted fu-
ture price is 6,71 USD.

After the implementation of the investment
portfolio structures’ calculation table it is offered
use a “bullish” strategy regarding all the stocks
(unlike it was when classical model was imple-
mented — advising to sell GRD stocks) to create an
investment portfolio which will include:

—47% “Johnson & Johnson” USA enterprise

stocks,

— 5% “Grindex” Latvian enterprise stocks,

—48% “Hoffmann La Roche” Swiss enter-
prise stocks.

While comparing the results of classical anal-
ysis and forecasting methods and new ones — of-
fered in this research, it must be outlined that: if
trader will invest 1 000 000 USD, then:

Using classical analysis, forecasting and deci-
sion-making methods he will buy 11120 stocks:

— 6961 “Johnson & Johnson” USA enterprise

stocks,

—931 “Grindex” Latvian enterprise stocks
and 3228 “Hoffmann La Roche” Swiss en-
terprise stocks).

Taking into account the real price dynamics —

investors income will be 97425,03 USD:

—31463,12 USD from “Johnson & Johnson”
USA enterprise stocks,

— 427,35 USD from “Grindex” Latvian enter-
prise stocks,
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—65534,56 USD from “Hoffmann La Roche”
Swiss enterprise stocks).

If trader would have used only Markowitz
models’ results then his income would be only
96570,33 USD.

Using the newly developed analysis, forecast-
ing and decision-making methods he will buy
9000 stocks:

— 4237 “Johnson & Johnson” USA enterprise

stocks,

— 445 “Grindex” Latvian enterprise stocks,

—4318 “Hoffmann La Roche” Swiss enter-

prise stocks).

Taking into account the real price dynamics —
investors income will be 107016,32 USD:

—19151,98 USD from “Johnson & Johnson”

USA enterprise stocks,

—204,07 USD from “Grindex” Latvian enter-

prise stocks,

—87660,27 USD from “Hoffmann La Roche”

Swiss enterprise stocks).

Comparing the results it can be seen that the
newly created methodology is much more efficient
(107016,32 - 97425,03 (taking into account previ-
ous analysis); = 9591,29 USD 107016,32 -
96570,33 (taking into account only Markowitz
models’ results) = 10445,99USD) — helping to
create more precise forecast and less risky invest-
ment portfolio.

6. Conclusions

After completion of the research the optimal varia-
tion of the stock quote forecasting combined sto-
chastic model was found and positive synergetic
effect, provided by synthesis of different analysis
methodologies, was succeeded as the confirmation
of the hypothesis.

The research provides solutions for making
the stock quote dynamics analysis, forecasting and
linked with it decision-making process much easi-
er and precise and offers the ways of optimization
of the process of calculation of investment portfo-
lio structure as well. The new offered methodolo-
gy is based on classical proven methods, which
were developed and tested earlier by many scien-
tists and experts.

In the finalizing part of the research, besides
the stock quote forecasting combined stochastic
model, author introduced:

— An algorithm which will serve as a step-by-
step explanation of the quote forecasting
combined stochastic models’ implementa-
tion process;

— Investment portfolio structure defining in-
strument.
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After the implementation of the model and of-
fered additional instruments in real practice it will
be easier to get more precise forecasting results as
well as optimal structure of the investment portfo-
lio, that will make a decision-making process less
complicated, and will lead to the minimization of
risks related with this process.

Summarizing the conducted research, acquired
qualitative and quantitative analysis results, the
following conclusions can be made:

— During the research it was possible to check
the proposed hypothesis. The results of the
hypothesis testing turned out to be positive,
so confirming the hypothesis and in addi-
tion demonstrating the logics of regional di-
versification presumption, even despite the
fact that the basic objective of the research
were not to create an ideal investment port-
folio;

— The analysis confirmed the correctness of
the forecasted growth of the selected stock
quotes (in a period from the end of the
2011 — till the end of the 2012);

— During the research it was determined that
the Markowitz model was much more suit-
able for current situation than for example
mentioned Sharp’s or Tobin’s models, be-
cause Markowitz model can be used for
making an investment portfolio consisting
from the different region enterprise stocks
(JNJ — USA, GRD - Latvia and ROC -
Swiss);

— It was proved, that parallel use of different
methods turns out to be less efficient and
precise than its combining technique;

— The offered in a research working algorithm
can help to make a more precise forecast, to
ease the decision-making process;

—The author of the research offers to use
both: complex-weighted forecasting model
and the investment portfolio calculation in-
strument based on this model. In that case it
is possible to make a more lucrative deci-
sion;

— The newly created model and working algo-
rithm were implemented in practice and it
was proved, that that the newly created
methodology is much more efficient, help-
ing to earn more and to risk less (risk mini-
mization and profit maximization);

All in all following recommendations can be

that it will continue its “bullish” tendency.
“Johnson & Johnson” stocks are under
evaluated, so these stocks can be included
into the investment portfolio (of course us-
ing hedging and data actualization tech-
niques);

After the selected “Hoffmann La Roche”
stock analysis it can be offered to open a
“long” (buy) position, because also in this
case the trend is growing and it is more
likely that it will continue its “bullish” ten-
dency. “Hoffmann La Roche” stocks are
under evaluated, so these stocks can be in-
cluded into the investment portfolio (of
course using hedging and data actualization
techniques);

“Grindex” stocks also are under evaluated,
but its future growth comparatively is not so
high — only 0,62 USD per stocks. That is
why the inclusion of these stocks into in-
vestment portfolio should be evaluated ac-
cordingly the investors’ strategy;

It is offered to use the new complex-
weighted stochastic forecasting model as
well as investment portfolio structures’ cal-
culation table and offered working step-by-
step algorithm;

It is offered to use in a model following
components: fundamental and technical
analysis techniques;

Fundamental analysis techniques which al-
low predicting the future prices by analyz-
ing quotation fluctuations caused by objec-
tive factors will be presented in a model
with 33% and 67% weights;

Technical analysis techniques which allow
predicting the future prices by analyzing
quotation fluctuations caused by subjective
will be presented in a model with with 45%
and 55% weights;

After implementing the investment portfolio
structures’ determining instrument is can be
offered to use following structure: 47%
“Johnson & Johnson” USA enterprise
stocks, 5% “Grindex” Latvian enterprise
stocks and 48% “Hoffmann La Roche”
Swiss enterprise stocks.
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