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Introduction

Economic cluster is a union of enterprises (suppliers, manufacturers, elements of
infrastructure and research organizations) associated with creating a value added that
ensures growth of competitiveness along with sustainable increase of productivity of each
element. The key advantage of clusters is a direct stimulation of competitiveness of national
and regional economy development. The disadvantage is clusters’ efficiency dependence on
national policies on public-private partnership and the regulation of governmental
institutions relations.

Small and medium enterprises (SMES) as economic agents (EA) are carriers of a certain
potential in clustering process. According to (Porter, 1998), (Copland, T., Koller, T., Murrin,
J., 2002) the association on different technological networks (TN) for products/ services
production and marketing is one of the effective management tools for synergy effects
utilization on performance. Regional economic researches on clustering and product
integration (Bergman, E.M. and Feser, E.J., 1999), (Von Tunzelmann, 2002) are mostly
related to identification and performance assessment of naturally occurred clusters through
"top - down" management activities. The analysis of prevailing concepts also reveals their
main orientation toward existing clusters and are less applicable to establishment of new
ones (Popchev, I. Radeva I., 2004), (Radeva, ., T.Naneva, 2007), (Radeva, Economic
Clusters Design, 2011).

Development of a cluster as a “down —top” initiative is a problem associated with a complex
decision making process where the main goal is voluntary consolidation of different
participants, interests, resources and technologies in a mutually productive structure. One
side of the problem is the selection of appropriate participants. The other side is the cluster
itself, how it would perform and assure sustainable competitiveness of its elements. The
third is the overall approach to management and direction of this process to a feasible and
economically reasonable decision.

The aim of the PhD Thesis is a development of models and algorithms united in a decision
support system for economic agents’ integration on predefined technological network.

The above-formulated aim is achieved by fulfilling the following tasks:

1. Developing a concept for integration of economic agents on technological
network in order to enhance competitiveness of participating parties.

2. Design of the models for agents’ selection and investment preference
evaluation.

Risk assessment in cluster design process.
Development of decision support system (DSS) for cluster design selection.
DSS testing.

Abstracts of Dissertations 1 (2013) 3-22



6 Irina Alexandrovna Radeva

1. Methodology

The bases of the study are implementation of multi-criteria decision models, balanced
scorecard approach and risk assessment. The combination of methodological basis used
ensures reliability and validity of the findings and practical solutions.

Different tasks of planning, monitoring, analysis and management of the economy and other
areas of industrial production can be reduced to multi-objective decision problems. They can
be divided into three classes according to their formulation.

In the first class of problems, finite number of alternatives has been clearly defined in matrix
form. These are tasks for multi-criteria decision with discrete alternatives or multi-criteria
analysis (MA) problems (Vincke, 1992), (Dyer, 2004), (Roy, 1996), (Brans, 1994).

In the second class of problems, finite number of explicit constraints in the form of an
infinite number of functions determines feasible alternatives. These are tasks for multi-
criteria decision with an infinite number of alternatives or multi-criteria optimization (MO)
problems (Miettinen, 1999), (Ehrgott, M., Wiecek M., 2004), (Miettinen, K. and Makela
M.M., 2002).

In the third class of problems, the solutions are based on the finite set alternatives finite set
criteria and the presence of three major sources of uncertainty (Roy, 1989):

— uncertainty due to inaccurate determination of the set of alternatives and the set
of criteria;

— limitations as methods of evaluating alternatives come from a relatively random
selection from several possible methods;

— uncertainty of estimates because of alternatives change over time.

These are multi-criteria problems using the theory of fuzzy sets (Zadeh, 1971), (Chen,
Ch.B., and Klein, C.M., 1994). This is a relatively new trend in information technology -
soft computing, where at each stage of the decision cases fuzzy primary data are considered.

Analysis of known algorithms and models for multi-criteria choice found that the program
environment for the first two classes of problems is well developed. For the third class of
problems this environment is relatively less developed, which creates some difficulties in
solving applied problems. This finding identified the main trends in the development of
algorithms and models in the thesis.

The problem of economic agents’ integration is based on following generally accepted
classification of clustering concepts:

1. According to the theory of localization and specialization (Velev, 2007).
2. According to the input-output balance (Input-Output (1-O) tables).

3. M. Porter’s Diamond of “competitive advantages".
4

“Top-down” clustering (the economy is decomposed into regional clusters) and
"bottom-up” (for industry and related elements important region is defined).

o

Integration of clusters.
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Decision making models for cluster sctructures design 7

These concepts are oriented towards analysis of already established clusters and less
applicable to formation of new ones.

The PhD Thesis summarizes directions in development of integration processes in the
economic clusters. The network integration model is described as one of the most promising
of association. Main recognized advantages of this model are flexibility and adaptability,
versatility and ease of transformation of structure, speed of response to changing
environment and requirements. These structures have a significant effect on economic
agents, which operate in a dynamic and aggressive environment and pursue strategies
dominated by innovative components. Sustainable competitiveness of the network structure
is achieved not at the expense of price but through quality, modern design, speed of supply
and successful market outcome. As advantages can be pointed out:

— programmed (balanced) participation of economic agents in the process of
production and distribution of goods/services;

— mobilization of additional organizational resources to effectively use and
reproduction of social capital;

— developing the effective and sustainable tools for communication and balancing
of mutual interest and action.

2. Investment preference evaluation models

The selection of economic agents is decided by given criteria, constraints and evaluations
incorporated in two models. The first model evaluates performance level and sustainable
development of the agents by set of criteria. It aims at the first and the second level of
selection where the initial list of agents is restricted according to a given cut-off value or
conditions of estimations’ proximity. The output of the model is a group of agents used for
determination of cluster structure alternatives.

The second model evaluates investment preference of alternative cluster structure designs.
Investment preference is an integral evaluation, characterizing perspectives of growth,
investment returns, efficiency of asset utilization and environmental interaction (markets,
suppliers, customers) of the cluster. This is a measure of material, financial and non-
financial resources. The model aims at the third level of selection where decision maker
(DM) deals with cluster alternatives and selects from ordering rank where the top ranked
alternative is the most preferable one.

2.1. Economic agents selection model

The objective of the model is selection of a subset from a given set of agents. The agents are
preliminary allocated among the nodes of technological network. The selection is based on
ranking by integral criterion named “performance level evaluation” (PLE) and on the
proximity of another integral criterion named “sustainable development position” (SDP).

The model defines following multi-criteria problem: To rank agents allocated to a
particular node of TM. To rank all agents allocated on the technological network. To select
groups of agents for determination of alternative cluster designs.

The model produces three resulting outputs:

— adescending ranking of agents by nodes of the technological network in respect to
PLE;

Abstracts of Dissertations 1 (2013) 3-22



8 Irina Alexandrovna Radeva

— a descending ranking of agents for the entire technological network in respect to
adjusted PLE;

— groups of agents for cluster alternative designs in respect to SDP.

The solution of the problem involves the following steps:
Step 1: Input data recruitment and processing

3. Description of the technological network (number of nodes m, industry, relations
and connections in the products/services production and marketing process);

Compilation of lists of agents for each node of technological network;

Compilation of lists of evaluation criteria, here called “passport”. This is database
or simple table, where all required data are collected and organized for further
processing.

Step 2: Ranking of agents by technological network’s node

For the ranking is used Promethee Il method from DSS MKA - 2 (Vassilev, V., S.
Konstantinova, 2005). This method provides a full ranking of decision options.

Decision options (alternatives) for selection are initially recruited agents. Each agent is
evaluated by number of criteria. The pattern of PLE structuring depends on specific DM’s
requirements, aims of clustering or particular industry.

Let denote by f(.) each of assumed to criteria in PLE in the maximization problem f: A -
R.

For any two alternatives a, b € A is made a comparison by criterion f(.). Two cases are
possible:
f(a) > f(b) = aPb,when ais preferred over b

f(a) = f(b) = alb, when althernatives are indistinguishable
In this preference structures, the amplitude d = f(a) — f(b) is not included. To do this, a
preference function P(a, b) is used, which describes preference intensity of alternative a

over b as a function of deviation d. P(a, b) assumes the following properties:
0 <P(a,b) <1and

P(a,b) =0,ifd <0, f(a) < f(b);
P(a,b) =1,akod > 0, f(a) > f(b).
In Promethee each criterion is compared to a generalized criterion represented by d or can be

setas apair ((f(.), P(a,b)).

In the multi-criteria analysis problems, for each criterion a generalized criterion is defined.
For each pair of alternatives a, b € A and for each criterion j, there is a set:

For each pair of alternatives, a preference index m(a, b) for all criteria is defined as follows:

Abstracts of Dissertations 1 (2013) 3-22
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K
m(a,b) = z w;P;(a, b),
=1
Where:

Y w; =1and w;,j = 1,k are the criteria weights.

In case of equal weights:

k
1
n(a,b) =3 ) F@b).
j=1
The index m(a, b) assumes following properties:
1) m(a,a) =0
2) 0<m(ab)<1forvVabceEA.

Let us consider the following evaluations for each alternative a € A:

®*(a) = Z (a,x)

XEA

® (a) = Z (x,a)
XEA

These evaluations are called positive and negative outranking flows.

Evaluation @*(a) shows how the alternative a stands before all other alternatives. The
greater the value of indicates the better the alternative.

Evaluation @~ (a) shows how the alternative a is preferred over all other alternatives. The
smaller value shows the outperformance of the alternative a.

With these outranking flows can be defined three preference relations P, I, R:

aPp,if
®t(a) > dT(b)ADP (a) <D (b)

dt(a) =P (D) AP (a) < P (b)
alb, if
®t(a) =T (D) AP (a) = D (b)

aRb,in other cases.

When performing a full ranking, the net outranking flow @ (a) is used:
®(a) = d*(a) — P (a).

@ (a) is a balance of flows. The bigger its value the better the alternative a.
@ (a) represents performance level evaluation (PLE) on ranked agents.

Abstracts of Dissertations 1 (2013) 3-22
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Step 3: Ranking of agents for the entire technological network

The ranking could also be obtained by Promethee IlI. The adjusted PLE is estimated
according to deviations Af of individual current criteria values from its basic values:

Afij =1— (fibase_fi')

)
flbase

Where:
i is an index of the technological node;
J is an index of the agent;

fij is a current value of criteria of j™ agent in i™ node;
fipase 1S @ Criteria base value of i™ node;

Afi; is the deviation of the current value of the indicator of j™ agent from the basic
value of the i™ node.

Step 4: Selection of agents

Selection involves comparison of two ranks and determination of cut-off value for PLE and
adjusted PLE estimates. This is expert procedure entirely depended of DM.
Step 5: Grouping of agents

Grouping involves positioning of agents on a two-dimensional grid called “Polygon of
sustainable development”. On axis X the estimation, values of the integral criteria economic
creativity (EC) are plotted. On axis y, the estimations of integral criteria growth through
competitiveness (GTC) are plotted. The patterns of EC and GTC structuring also depends on
specific DM’s requirements, aims of clustering or particular industry.

Grouping allows selection of agents for completion of the technological network of the
cluster. It may show the following options:

— No grouping. This means that SDPs are dispersed and formation of cluster may
result in negative synergy due to different level of agents’ development;

— Occurrence of a large number of small groups, which hampers the design of a
cluster,;

— Presence of a small number of large groups, which may functionally complete the
technological network;

— Presence of a small number of large groups, which may not functionally complete
the technological network. This is a prerequisite for clustering but it requires further
analysis and decisions concerning compensation or not of the functionality of the
empty nodes.

According to results of agents’ grouping, PLE-SDP model considers three options:
1) Cluster structure could be designed with a compete technological network.
2) Cluster structure could be designed with an incomplete technological network.
3) Cluster structure could not be designed from the given set of economic agents.

Abstracts of Dissertations 1 (2013) 3-22
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In options 1 or 2, the process of cluster design continues with applying the ,,Investment
preference” (IP) model to designed cluster alternatives. In option 3, the solution cannot be
reached and the process should be returned back to some of initial steps of the model.

2.1.2. The level of performance evaluation (PLE) and the sustainable development
positioning (SDP) evaluation criteria

List of criteria for level of performance evaluation (PLE):

{Profitability = Revenue / Realization costs};

{Liquidity = Current assets / Current liabilities};

{Turnover = Revenue / Current assets};

{Indebtedness = Long term debt / Equity};

{Efficiency = Net profit / Personnel};

{Investment activity = Investment costs / Realization expenses};
{Human resources investments = Training costs / Realization expenditures};
{Market share (percentage)};

{Share of regular clients (percentage)};

{Interest in Integration (yes / no)};

{Performance = Average wage / Sales revenues};

{Efficiency of fixed assets = Net profit / Fixed assets}.

The presented list is optional and open to any suggestions, additions and elaboration
depending on specific DM’s requirements, aims of clustering or particular industry.

List of criteria for sustainable development positioning (SDP):

EC: {Investment activity = Investments / Total expenses}, {Interaction with
research units (qualitative criterion)}, {Level of technological development
(qualitative criterion)}, {Data ware (qualitative criterion)}, {Personal qualification
(qualitative criterion)};

GTC: {Quality of products (qualitative criterion)}, {Market share on basis value},
{Expertise managerial staff (qualitative criterion)}, {Business successfulness = (Net
profit / Fixed assets) + (Net profit/ Number of employees)}, {Degree of development
prospects clarity (qualitative criterion}.

The input for criteria calculation and evaluation is used so called "passport”. It contains
basic characteristics of the economic agents. Passports must be completed for each
economic agent, potential participant in cluster structure.

The “Passport” contains the following data: {fixed assets; capital; other receivables; current
liabilities; long-term; costs for implementation; employees; average wage; investment
expenditures; training costs; net profit; market share; share of permanent customers;
structural integration attitudes}.

Abstracts of Dissertations 1 (2013) 3-22
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2.2. Investment Preference Evaluation Model of The Cluster Structure

The purpose of the IP Model is to rank cluster structure alternatives. Ranking is based on an
integral criterion, defined as an investment preference (IP) (Radeva, Multi-staged Scheme
for Investment Preference Evaluation, 2008), (Popchev, I. Radeva I., 2004). It is assumed as
an indicator of sustainable competitiveness of the cluster structure, estimated by multi-
criteria problem.

The subject of the IP Model is assessment of calculated consolidated budgets of cluster
structure alternatives by a system of criteria known as Balanced Scorecard (BSC).

The model involves the following steps:
Step 1: Construction of the Balanced Scorecard (BSC)

The system of indicators for investment preference evaluation is developed based on the
approach of Balanced Scorecard System (Balances Score Card, BSC) (Kaplan, R.S. and
Norton, D.P., 1996). BSC allows measurement of the degree of realization of the goals and
evaluation of the performance of the cluster structure. The choice of indicators to be
included is BSC is an expert multi-criteria procedure using the following criteria:

— connection with strategic theme (K1);
— aquantitative value (K2);

— accessibility (K3);

— uniformity (K4) and

— balance (K5).

BSC is based on the chosen strategic objectives and strategic directions of the cluster
structure, industry performance, trends in the development of various internal business
processes and underlying assessments of business processes related to product/service at the
time of structuring the BSC.

BSC is recommended as accurate and efficient approach to evaluation of the effectiveness of
financial and non-financial resources utilization in the organization. The indicators included
in BSC are divided into four main strategic directions:

— financial performance;

— market performance;

— internal business processes optimization and
— human resources development.

Criteria included in BSC are chosen as follows: {operations gross profit, fixed assets’
profitability, productivity, investment, investments in knowledge, the final product market
share, share of regular customers, scientific institutions relations intensity}.

Step 2: Calculation of a consolidated budget of cluster structure alternatives

The consolidated budget is calculated on forecast data. Any technique could be used. Here,
it integrates individual budgets developed by different strategic directions. In the budget, all
planed activities in cluster development, strategic goals achievement, costs of the required
financial and non-financial resources are assessed. The estimations are based on forecast

Abstracts of Dissertations 1 (2013) 3-22
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values of revenues and expenditures aggregated for all planed activities. A functional
diagram is shown on Fig. 2.

Activities plan and integrationtime horizon

Cluster alternative Management

Oom Establishment of missing elements "
Intermediation oo
Collective supplies N E":":”:I

| Collective purchase of tangible assets
@ 3 ! Information system development EEEE

= !- |:||:| Investment in human resources
Marketing and advertising

1
v v

Revenues prediction Expenses prediction

t1 t2 .. tn
Agents’ payments

National I:":":":' Labour costs I:":":":I
/International || Equipment investments OO0
projectsand [ Basic material expenditures | |
programs

Other income DDDD Other expenditures I:":":":I

— —

Time allocation of Revenues —> Consolidated budget €<— Time allocation of Expenditures

Fig. 1 Consolidated budget estimation

Budget verification requires resulting net cash flows (NCFs) at the end of the forecast period
to be positive. If NCFs meet this condition, the budget is considered eligible. A
corresponding cluster alternative is acceptable. Evaluation of the corresponding cluster
alternative proceeds with an IP Risk Evaluation Model. If NCFs are negative at the end of
the forecast period, the planning and calculating procedure should be reconsidered by
returning at some previous stages or in the beginning. If NCFs do not satisfy the verification
condition within 3-4 iterations, it is recommended to have the cluster alternative excluded
from the selection procedure.

3. DSS “Map-cluster” for cluster structure design

The developed DSS “Map-cluster” is based on proposed methodological approach and the
models and algorithms for evaluation of investment preference of economic agents and
cluster structures. It is computer-based information system, designed in accordance with
established rules and procedures of integration process of economic agents and quality of
cluster structures alternatives.

The cluster design involves several interconnected tasks of selection, evaluation and
verification, and is interactive by nature.

The first step is the decision itself to unite the efforts, ideas and recourses of some group of
enterprises in order to improve their sustainable competitiveness in manufacturing
products/services. This decision evolves into a cluster structure aiming where broad
intentions are defined as plan and strategy. The next step is description of technological
network. In this particular approach, the network is predefined, i.e. the consistency of the
production process is in advance known. The separated processes are presented by nodes of

13
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14 Irina Alexandrovna Radeva

technological network such as primary production of raw materials, processing, packaging,
trading, etc. To each of network nodes the list of enterprises is assigned. This list is subject
to selection and determination of different alternatives of cluster design.

Enterprises selection is performed by the model for performance level and sustainable
development evaluation of economic agents and by model for investment preference
evaluation of alternative cluster designs.

In DSS “Map-cluster” is included also risk evaluation of the alternative cluster, associated
with a selected cluster alternative in the second model. Risk is a combination of the
probability of an event and its consequence (ISO, 2002). Risk evaluation aims at quantitative
assessment of uncertainty factors. Here, it is assumed to represent risk through the synthetic
characteristics NPV, IRR and o. This is the fourth level of selection.

The final decision is made after performance verification of economic agents, included in
the selected cluster alternative associated with minimum risk. Verification concerns
predicted values of criteria for post-integration period. Its objective is confirmation that all
agents maintain or improve their performance.

An overall approach incorporated in DSS “Map-cluster” is an interactive, multi-criteria
decision process for evaluation, ranking and selection of groups of economic agents and
alternatives of their allocation on a predefined technological network. It is depicted
schematically on Fig. 1.

Technological network Participants
description determination

Cluster aiming

Evaluation criteria selection

y
Participants Participants Alternative clusters
evaluation selection design selection
Clusters evaluation Clusters risk evaluation
[ I
v
Cluster design selection Participants post-integration verification —

l—‘

Final cluster design selection

Fig. 2 Cluster structures design

3.1. Cluster Structure Risk Evaluation

The aim of risk evaluation is to assess the uncertainty factors associated with post-
integration period of clusters” work. In application problems for risk analysis, the most
commonly used methods are dynamic. Usually recommended methods are the net present
value (NPV), the internal rate of return (IRR) and the cash flows standard deviation (o).
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Based on priorities of integration, it is possible to assess risk in terms of performance of
NPV, IRR and .

For calculation of NPV, IRR and o and final 1P, assessment, the following steps are
recommended:

Step 1: Elaboration of k scenarios (k = 3) of the currently consolidated budget A;, where i
(i = 1...n) is an index of the i cluster alternative under consideration.

The k scenarios represent different economic situations. In common cases, the scenarios are
optimistic, realistic and pessimistic. For NPV, IRR and o calculations the net cash flow are
required. The realistic scenario is represented by a discounted net cash flow calculated in
original consolidated budget. Elaboration of optimistic and pessimistic scenario estimations
is an expert procedure. For each scenario, probabilities of occurrence are also required.

Step 2: Calculation the NPV of cluster alternatives

The NPV value for k™ scenario is calculated by the formula:
NPVyy = (NCFyy = K )Pigo

Where:

k is the index of scenario;

NCF;, is the net cash flow of i cluster alternative for k™ scenario;

kP, is the amount of initial investments (if available) of i" cluster alternative for k"
scenario;

Di . 1s the probability of i cluster alternative for realization of scenario k.

Step 3: Calculation the IRR of cluster alternatives

In IRR calculation, the integrated average NPV is used:
q

Integrated _ Du— NPV',k/

NPVinegrae — Lik=1 i P

IRR of i cluster alternative is calculated by the formula:
PV-Integrated

_ _ Ir1
IRR; =11 + (r; = 11) NPViIrritegrated _ NPViIr;tegrated

Where:

Integrated
Vi g
ri

r, is a rate of return where NP IS a positive value;

r, is a rate of return where NPy ntesrated

Ir2

IS a negative value;

Step 4: Calculation of standard deviation o of cluster alternatives

For calculation ¢ of the i cluster alternative the next formulas are used:

—\2
o; = \/zgzl(NCFi,k—NCFk) Dk
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NCFk = 2 NCkak,
k=1

n
z pk - 1
k=1

The following formula is used when equal weights are assigned to estimated scenarios (the
Laplace principle):

al. —Jz (NCFlk—NCFk) g1

—
p* =7

Step 4: Cluster alternative selection

Selection procedure is based on LINCOM and MAXIMIN algorithms (Popchev, 2009).

The consolidated budgets of the clusters represent alternatives evaluated by BSC criteria.

The set of alternatives is denoted by A, Vi(A; € A). A; are evaluated by numerical functions.

The output data are written as a matrix ||x;;||, where i is the number of alternatives (row

number), j is the number of criteria (column number). The number x;; is evaluation of i

alternative by j™ criterion. It is assumed that the number j of private criteria is finite and Kj

denotes the last crlterlon The algorithms require numbers x;; and weighting coefficients
A;,Vj(A; > 0) and Y7_; 4; = 1to be known.

MAXIMIN method requires normalization of x;;. For each particular criterion, the only
acceptable assessment is minimum score. The algorithm ranks as a top alternative the one,
which worst score, is the maximal one. The evaluation of alternative A; is t; =
max;(4;,x;;), or ¢/ = max;(A"x;;), where 2* = 1/n, meaning that the principle of
indifference (Laplace) (also called principle of insufficient reason) is applied. The method is
based on the guaranteed result, but use a small part of information contained in the matrix
||x:;]|- This is considered as a limitation of the model application.

LINCOM method is used when the set of numeric functions (private criteria) are normalized
and aligned to the maximizing criteria. Evaluation of alternative A; is s; = }.; 4;x;; or

= Y,; A"x;;. The algorithm ranks the alternatives in a decreasing order of s;.

Analysis of ranks of cluster alternatives, as obtained from IP Model and IP Risk Model, may
show two possible situations:

— Ranks of both models show the same cluster alterative on top position. The
procedure continues with cluster verification;

— Ranks show different cluster alternatives on top position. Procedure again continues
with verification, but is applied to agents, included in all cluster alternatives, top
ranked by both models.
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3.2. The Cluster Design Verification

The final selection of cluster design is decided after verification of the performance of
included agents for some post-integration period. The aim is to confirm that all agents have
maintained or improved their performance. Then it is assumed that integration would
achieve the main goal - improving the sustainable competitiveness of agents in the cluster.
In this case, the alternative is considered as final. If verification shows no improvement in
agents’ performance, the cluster design process should be repeated fully or partly
(depending on the DM).

In order to verify agents’ performance, DM determines a list of economic indicators. It is
advisable the use of indicators, able to adequately assess sustainable competitiveness and
general status of agents. Performance verification is based on forecast data for some future
period, specified by the DM. Information sources are: consolidated budget of current cluster
structure, individual estimated budgets, agents’ balances and expert forecast evaluation.

Post-integration performance verification criteria were chosen as following: {efficiency,
operations’ efficiency, fixed assets efficiency}.

In case that the values of an analysed indicator show improvement or at least retention
during post-integration period for all agents, the cluster alternative is assumed to be finally
selected. In case that analysis shows decrease in indicator values for at least one agent the
cluster, selection procedure returns to some of its initial stages. In case of positive
verification for two or more clusters, it is advisable to select the one with better risk
performance.

4. Experimantal Solution

Verification of the tools (models and algorithms) for cluster structure design selection and
DSS “Map-cluster” are experimented on practical problem. Summaries and solutions used
were obtained in the performance of real projects.

Cluster selection and design are experimented over the following input data:
1. Cluster economic sector — canning industry.
2. Technological network type — mixed type.
3. Number of technological network nodes — five.
4. Number of agents under consideration:
5. Agents allocations and identifiers:
— Node 1 “Primary producer” {PP1, PP2, PP3, PP, PP5}
— Node 2 “Processors” {PR1, PR2, PR3, PR4, PR5, PR6}
— Node 3 “Packaging” {PG1, PG2}
— Node 4 “Scientific units” {SC1, SC2}
— Node 5 “Trading and marketing” {T1, T2, T3, T4}

1. Economic agents’ selection model rankings:

a. Ranking by technological network nodes:

17
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Table 1 Economic Agents’ ranking by TM nodes
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Node 1 PP3 PP5 PP1 PP6 PP2 PP4
ode 0.6666 0.25 0.1667 0.0833 —0.1667 |-1.0833
Node 2 PR6 PR5 PR4 PR2 PR3 PR1
ode 1.3333 0.75 0.1667 20.25 -1 —1.2499
PG2 PG1
Node 3 0.6666 | _0.6666
SC2 SC1
Node 4 0.3333 | _0.3333
T1 T2 T3 T4
Node 5 05833 | 0.25 025 03333
b. Ranking of agents for the entire technological network:
Table 2 Economic Agents’ ranking for entire TM
SC2 PG2 PP1 PP6 PP3 Tl| PR6 PR5 PR4 PP5
6.2309 | 5.3067 | 4.5594 | 3.1371 | 2.9566 | 1.6931 | 1.675| 1.0902 | 0.4332 | 0.3032
T3 PR2 PP2 T2 PP4 PR1 PG1 PR3 SC1 T4
—0.148 | —1.3357 | —1.6425 | —1.6426 | —1.953 | —3.2671 | —3.4078 | —3.7544 | —4.1695 | —5.6063

In this example, the assumed cut-off value is zero. The selected agents with positive

performance level evaluation values are following:
{SC2 >PG2 > PP1>PP6 >PP3>TI >PR6 >PR5 > PR4 > PP5}
This ranking is compared to rankings by technological network nodes:

Table 3 Economic agents’ allocation and comparison

Node 1 {PP3 > PP5 > PP1 > PP6}
Node 2 {PR6 > PR5 > PR4}
Node 3 {PG2}

Node 4 {SC2}

Node 5 {T1>T2}

The list of economic agents selected for “polygon” analysis is:
{PP1, PP3, PP5, PP6, PR4, PRS5, PR6, PG2, SC2 and T1}
The agents positioning on the “polygon” is shown on Fig. 3.
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Fig. 3 Sustainable Development Polygon

Except of agent PG2, the analyzed agents could be considered as forming, a group allocated
on TN as follows: “Primary producer” {PP1, PP3, PP5}, “Processors” {PR4, PR5, and
PR6}, “Packaging” {empty}, “Scientific units” {SC2}, “Trading and marketing” {T1}.

The group is not sufficient for completing the TN. The “Packaging” node is needed to be
compensated ether by establishing of a new agent or by outsourcing. These two possibilities
allow forming of two alternatives for cluster design:

— Alternative 1: Cluster with four nodes: “Primary producer”, “Processors”, “Scientific
units” and “Trading and marketing”. The node “Packaging” is compensated by
outsourcing.

— Alternative 2: Cluster with five nodes: “Primary producer”, “Processors”, “Scientific
units”, “Trading and marketing” and ‘“Packaging” filled by a newly established
agent.

IP Model ranking of cluster alternatives: {Alternative 1 > Alternative 2}.
This ranking does not include risk assessment.

2. Cluster ctructure risk evaluation

Resulting outputs of the cluster ctructure risk evaluation are presented in Table 4. NPV and
IRR values are used as maximizing criteria. The  value is a minimizing criterion.

Table 4 Cluster structure alternatives risk evaluation

Normalized values| NPV | IRR | 1/c | 1/c"| ¢ Si th st
Alternative 1 1.00 | 1.00 0.64|0.60 | 0.81 0.12 0.81 0.15
Alternative 2 0.67 |0.27 | 1.00 | 1.00 | 0.76 0.05 0.74 0.07
Aj 0.3 02 03 | 0.2

A" 025 | 0.250.25 | 0.25

Cluster structures risk evaluation ranking: {Alternative 1 > Alternative 2}

19
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Top ranked is Alternative 1. The cluster is supposed to outsource the “Packaging” activity.
Final selection is determined by post-integration economic agents’ verification.

3. Post integration economic agents verification

The list of agents {PP1, PP3, PP5, PR4, PR5, PR6, SC2, T1} is verified by the following
criteria: {efficiency, operations’ efficiency, fixed assets efficiency}. Estimations are based
on five-years post-integration period. The results are plotted on Fig. 4, 5 and 6.
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During the post-integration period of five years, the economic agents in the selected cluster
show gradual increase of verified criteria. This allows assuming that Alternative 1 would be
beneficial for included agents. In this case, an incomplete technological network is not an
obstacle to developing a synergy effect by clustering.

The analysis of the experimental results, efficiency and performance of developed
algorithms, models and DSS “Map-cluster” show accuracy of the proposed approach. The
developed DSS allows the use of standard software and can be implemented as a software

application.
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Conclusions

The PhD thesis presents multi-criteria models for economic cluster design. Each model uses
results of the previous one. They allow systematic evaluation, ranking and selection of
groups of economic agents, and alternatives of their allocation over a predefined
technological network. Description shows initial data preparation, problems formalization,
constraints and criteria determination and solutions associated with cluster design.
Selections are based on resulting ranking of economic agents and cluster structure
alternatives. Evaluation of performance level and sustainable development positioning of
agents give ranks for initial list of candidates’ selection. The investment preference and risk
evaluations give alternative cluster structure designs ranking. The example demonstrates
data definition, models output rankings, analysis and verification of final decision.

The problem of cluster design may be formulated in different ways. The proposed approach
shows just one of the possible scenarios. Most of used evaluations are rather recommended
frames than single-size standards. Specifications and adjustments to each particular
clustering depend on experience, capacity and economic realities in the area of
implementation. Development of suitable software solutions based on scenario simulation
would improve accuracy of predicted variables and solutions.

The obtained results allow outlining of several directions for future research:

— application of fuzzy decision theory for investment preference evaluation with
respect to fuzzy characteristic of industrial environment and its impact on
economic clusters;

— investigation and evaluation of the synergistic effect developed by clustering in
order to functionality and accuracy improvement of the models;

— developing of appropriate tools for active risk management will improve
clusters’ post-integration performance.

Contribution summary

The contribution of the thesis can be summarized as follows.

1. A concept for economic agents’ integration on predefined technological network
is proposed. The concept applies theoretical and practical approaches used in
identification and development of economic clusters.

2. Models and algorithms are proposed for selection of economic agents in order to
be generated cluster structure alternatives, to be evaluated its’ investment
preference and to be selected the most preferable structure.

An approach to risk evaluation of designed cluster structure is proposed.

4. Decision support system for cluster structures design is developed. The system
includes three models and software for multi-criteria selection: a model for
economic agents’ selection, a model for cluster structure selection under risk-
free investment and a model for risk evaluation of cluster structure alternatives.

5. Decision support system is tested on a practical example that demonstrates its
performance and potential for development.
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Mogenu 3a B3emaHe Ha pelneHns npu (popMHUpaHe HA KJIIbCTEPHU CTPYKTYPU

O01ma xapakTepuCcTHKA HA TUCEePTANUATA

AKTYaJIHOCT HA TeMaTa U 0030P HA OCHOBHUTE Pe3yJITATH B 00J1acTTA

WMHTEeH3UBHOCTTa Ha COLIMATHO—MKOHOMHYECKHUTE MPOLECH, NMPOTUYAId B ChCTOSHUE
Ha DI100ajTHa UKOHOMHUYECKa Kpu3a, GOopMUpaT KauyeCTBEHO HOBU MPEAM3BHKATEIICTBA IPEX
TeopusTa U npaktukara. OueBuIHA € HEOOXOAUMOCTTA OT TpaHcpopmalrsa BbB QYHKIIUUTE U
METOJIOJIOTHATa HAa YIpPABICHHWE W OICHKa Ha €(EeKTHBHOCTTa Ha MAJKUTE M CPEIHU
npeanpustus (MCII), karo nkonHomuuyecku areHTd (MA) HocuTenn Ha onpeneeH MOTCHIHAI
Opyd OrpaHMYCHH CYpPOBHHHM M (MHAHCOBH pecypcu. ToBa Boau 10 HEOOXOAMMOCT OT
BHEJpsABAaHE HAa MHTEJIUTEHTHU TEXHOJOTMHM B TAXHOTO yIpaBleHHWe. B HoBara mporpama
COSME (EC, 2012)_na CnBera Ha EBpormelckus CbI03, NMPUOPUTETHO HACOYCHA KBbM
MankuTe u cpeanu npeanpustus (MCII), kinbcTepusanuara ce  naeduHUpa  Karo
MHCTPYMEHTAPUYM U TOJXOJ Ha HAIIMOHAJHUTE M PErHMOHAIHUTE YCHIIUS 32 TOCTUTaHEe Ha
yCTONYMBa KOHKYPEHTOCIOCOOHOCT. OCHOBHUTE aKLIEHTH B Mporpamara ca: HeOOXOAUMOCT
OT U3rpakJaHe Ha €BPOIEHCKa M HAIMOHAIHU CTPATEerWy Ha KIIBCTEPH U HEOOXOIUMOCT OT
ch3laBaHe Ha OmarompusaTHa OusHec cpena. [IpemopbuBa ce OCHOBHHMTE YCWIIHS Ja ce
HacouaT KbM M3rpaxiaaHe Ha uHppactpykrypa 3a MCII, kosTo na mo3BojisiBa 0OMEH Ha
uHbopMaIMsl W 3HAHUS B EBPOMNEHCKM Mamad W TO-UHTEH3UBHO BHEApsBaHE Ha
WHTEJIUTCHTHA TEXHOJIOTHH.

[TazapHuTe OTHOILIECHUS HallaraT MHOBATUBEH MOAXO0 KbM METOIUTE M TEXHOJIOTHHTE 3a
yrnpaBineHue Ha MA, xaro Bomenml HpUHOUN ciiefBa Jna ObJe YCHBBPIICHCTBAHETO Ha
WHCTPYMEHTUTE 3a B3€MaHE Ha pEIIeHUs TMPH CTPATETUYECKOTO YIpaBlIeHHE Ha
NPOM3BOJCTBEHUTE CTPYKTYpH. AKIGHTBT € BBPXY H3IPAXIAHETO Ha ChBPEMEHHA
WHOBAIIMOHHA HH(PPACTPYKTYpa, KOSATO Ja MO3BOJISIBA YCTOWYMBO KOHKYPEHTHO Pa3BUTHE HA
HA.

3a mocTUraHe Ha YCTOHYMBO KOHKYPEHTHO pPa3BUTHE ChHILECTBYBAT JBa OCHOBHHU
noaxoa:

— IIvpBu moaxoa: M3rpaxnane Ha HHOBallMOHHA HH(MPACTPYKTYpa KaTo MyOIUIHO-
4aCTHO NapTHHOPCTBO.

To3u momxom OoCUTypsiBa 3HAYUTEIHU NPeOuMCmed, Karto TapaHTHUpa aKTyaTH3UpaHO
paBHMIIE HAa HMHOBALIMOHHATa MH(PACTPYKTypa, a CHIIO TaKa OCUTYpsSBa Bb3MOXKHOCT 3a
KOHTPOJI OT CTpaHa Ha JIbpkaBara. Hedocmamwvbk Ha TOAXONa € HEOOXOIUMOCTTa OT
3HAUUTENIHU (UHAHCOBH PECYpCH INpPH HHUCKAa BB3BPBIIAEMOCT. B ycnoBusATa Ha KpH3a
BEPOSITHOCTTA 32 TPUJIATAHETO Ha TO3M IOJIXO]] HE € TOJIsIMa.

— Bropu noaxoa: J[oO6poBosiHa KiIbCcTepU3alusl Ha MPEANPHUATHS HAa PETHOHAJICH
WJIM OTPACIOBH MIPUHIIUIL

CBETOBHUSAT ONHT TOKa3Ba, Y€ YCTOMYMBA KOHKYPEHTOCIIOCOOHOCT C€ OCUTYpsIBa Upe3
oOeMHsABaHE Ha CHJIHUTE MO3UIMM Ha YCIEIIHO Pa3BUBAIIM C€ MPEANPUATHS C MO3ULMUTE
Ha TaKMBa, II0-MaJIKO YCIIEUTHH, HO TEXHOJOTUYHO CBbP3aHHU U TOTOBH JIa B3aUMOJICHCTBAT Ha
KrecTeper npunnun (Porter, 1998).

Cnenpaiikn nepununmsata Ha [lopTep, B IUCEPTALMOHHUS TPYH IO KIbCMEpHAmMA
cmpykmypa (KC) ce pazoupa obedunenue na A (docmasuuyu, npouzsooumen, elemeHmu
om uHgpacmpykmypa u HayuHO-u3C1e008ameicKy Op2anu3ayuy), cbpsanu npu opmupane
Ha 006aeeHa CMOUHOCM, KOSIMO OCUSYPABA PACMENCA HA KOHKYPEHMOCNOCOOHOCMMA npu
YCMOUYUBO HAPACMEAHe HA NPOU3IBOOUMETHOCMMA HA 6ceKu eOur om enemenmume. C Apyru
IyMH, TOBa Ca HWKOHOMHYECKM AareHTH, OOeIWHEeHHW (MHTETpHpaHH) upe3 TpalHu
MKOHOMHYECKH, TOJIUTUYECKH U COIMAIHM OTHOIICHMS, KOMTO HE C€ OINpeAeNsT 4pes3
opraHusupaHo wieHcTBo. Crparerndeckara HacoueHoCT Ha KC e noBuiaBaHe U3M0JI3BaHETO
Ha 3HaHWeTO (MHOOPMAIIMOHHW KIIBCTEPH) U H3rPAKIAHE HA HOBH MPEKH 3a
CHTPYIHHUECTBO TP Ch3[aBaHE HAa ChbBKYMHOCT OT MPOAYKTH/ yciayru. ONMUTHT MOKa3Ba, ue
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TO3M IOJIXOJ CE pealn3upa MpeauMHO Ha perroHanHo HuBo (Jacob, 2000), (OECD, 2005),
(Innovation.bg, 2004). HeroB HemocTarhK € CHJIHATA 3aBUCUMOCT Ha edekTuBHOCTTa Ha KC
OT CcTa0WJIHATA HAIIMOHAITHA MTOJIMTHKA [0 OTHOIIICHHE Ha pa3BuTHe Ha HA.

ITvpeusm nooxo0 Npu M3rpaxIaHe Ha MHOBAIMOHHATa MH(PACTPYKTypa € Bb3MOXKEH
NIPY aKTHBHOTO (PMHAHCOBO YYacCTHE Ha JIbpKaBaTa M OOLIMHHUTE.

Bmopusam nooxo0 e HaCOYEH KbM MOBHUILIABAHE HA IPOU3BOJUTEIHOCTTA HA BCSIKO €IHO
OT TpPEANPUATHATA, HAMHUPAHE HAa HOBM W pa3lIMpsSBAHE Ha ChHIISCTBYBAIU Ia3apH,
HapacTBaHE Ha KOHKYPEHTOCIIOCOOHOCTTa Ha TPOU3BEKAAHUTE MPOAYKTH/ YCIYyTd B
CHOTBETCTBHUE C M3MCKBAHUATA Ha MMa3apa u ehpeKkra Ha CHHEPTHs ™, KaTo CIIEJCTBHE HA OU3HEC
KIIbcTepusanus. M3rounnk Ha ¢puHancupane e nsrpagenara KC.

CwritacHo (Bergman, E.M. and Feser, E.J., 1999), (Porter, 1998), (Copland, T., Koller,
T., Murrin, J., 2002), cnopyxkaBaHETO BBPXYy pPa3IHYHH TEXHOJIOTHYHH MPEXKH 3a
NPOM3BOJCTBO W pealu3alysi Ha TPOAYKTH/ YCIYTd € €IWH OT Hai-e()eKTUBHHUTE
MHCTPYMEHTH 3a YIpaBIICHHE U TMO3BOJSIBA M3MOI3BAHETO HA CHHETPUS - HapacTBaHE Ha
e(eKTUBHOCTTa OT JCHHOCTTA BCJCICTBHEC HA HMHTETpallMs, CIMBaHE, OOCIUHSIBAHE Ha
pecypcu Ha OTIEIHUTE €IIEMEHTH B €IWHHA CHUCTeMa 33 CMETKAa Ha CHUCTEMHHS eQeKT
(ABnonwmHa, 2012)

EnHO OT Ba)XKHMTE HANPaBICHHUS B M3CIICABAHUATA HA MKOHOMHUYECKATa WHTETPALUS €
pervoHaqHa W mpoaykroBa uHrterpanus (Bergman, E.M. and Feser, E.J., 1999), a
MOJYYCHUTE pE3YJATaTH ca CBBbP3aHU C HACHTH(QHUIHMPAHE HAa ECTECTBEHO BH3HHUKHAIN
KJIBCTEPHU CTPYKTYPU M M3CJICABAHE Ha TAXHaTa C(PEKTHBHOCT W pa3lIUpsIBaHE upe3
YIIPABJICHCKU BB3IEHCTBUS ,,0Trope - Hamomy” (Porter, 1998). M3cnensanus, cCBbp3aHu C
pa3paboTBaHe Ha HHCTpYMEHTapuyM 3a ch3naBane Ha KC ca cnabo 3acternenu (Popchey, 1., 1.
Radeva, November 2007). YnpaBieHHETO Ha TO3HM MPOLEC M3UCKBA HOBH MHCTPYMECHTH W
MOJXOIU, CHhOOpa3eHu cbhc crnernudukara Ha ukoHoMudeckute areHtu (MA). Ocobena
aKTYyaJIHOCT TPUA00HMBa pa3pabOTBaHETO HA MHCTPYMEHTAPUYM M MOJIENN 32 OOMEH Ha Haii-
nobpu mpakthku 3a  ympasiaenuero Ha KC u  Ou3Hec Mpexu, HacbpuyaBaHe Ha
CBTPYIHHUYECTBOTO MEXKIY TAX, KAaKTO M CTHMY/IHpaHe Ha €()EeKTUBHOTO H3IIOJI3BaHE Ha
pecypcu M KOpIOpaTWBHATa COIMAIHA OTTOBOPHOCT. OCHOBEH aKIIEHT CE€ IMOCTaBS BBPXY
npujaraHe Ha HOBU OW3HEC MOIeNH W TOOpPOBOIHOTO clapykaBaHe Ha WA BBB Bepuru 3a
cp3maBane Ha HoBH croiiHoctu (EC, 2012). Ilpeoumcmseomo na KC e nupektHara
CTHMYJIAllAs Ha Pa3BUTHUETO HAa KOHKYPEHTOCIIOCOOHOCTTA Ha HAIlMOHAIHATa MKOHOMHUKA U
PETHOHAIHOTO pa3BUTUTE. Hedocmamuvk € cuiHara 3aBUCUMOCT Ha edektuBHocTTa Ha KC ot
HallMOHAJTHATa TMOJUTHKA [0 OTHOUICHWE Ha IYOJMYHO-YaCTHOTO IAPTHBOPCTBO U
U3rPaJICHUTe TMpaBUia, KOUTO pErNIaMEHTUPAT B3aMMOOTHOLICHMATAa MEXAy Hes u
IbP’KaBHUTE WHCTUTYLINH.

[IepBusT eran B passuruero Ha KC e HeliHara uaeHtudukauusara. Ts omnpenens
€JIEMEHTUTE W MOCIENBAIIOTO UM CTPYKTYpHUpaHE B Mpexka, BbPXY KOATO CE€ MPOEKTHUpar
CBIECTBYBAIIUTE MEXKAYOTPACIOBH BPH3KM M JIUICBAIIM 3BeHA. Taka CTPYyKTypHpaHara
Mpexa ce npeodpazysa B KC.

AHaIM3BT HA KOHIICTIIMUTE 32 UKOHOMHUYECKH KIIBCTEPH TOKa3a, 4e Te ca MPEIUuMHO
opueHTHpaHu KbM Bede uirpagenn KC u mo-TpyaHo ce mpwiarar mpu (GpopMuUpaHeTo Ha
HoBu. HoBocwzmanenute KC wm3uckBar paspaboTBaHe Ha TIPOTHO3HU CIICHApHH,
UICHTUQHUIMPAHE Ha CBIIECTBYBAIM EJIEMEHTH, W3TPaXKAaHe Ha HOBH TakKuBa U
NPOTHO3WpAaHE Ha TPUYMHHO-CICJACTBEHH BpPB3KH MeXTy TiaX. CpaBHHUTENHO ciabo e
pa3paboTeH WHCTPYMEHTApUYM 3a OIIEHKa Ha €(EeKTUBHOCTTA HA MpeJUIaraHuTe CLIEHApUHU U
pemaBaHe Ha 3aga4d 32 W300p Ha CIEHAapWid, KOWTO Ja OCHTypsiBaT YCTOWYHBa

! Cuneprus — cumepriuen epeKT — OT IPBUKH SYNErgos (meiicTBaly 3aeiHO), HApACTBAHE HA e()CKTHBHOCTTA OT AGHHOCTTA, KATO
CIIC/ICTBHE HAa UHTETPalMs, CIMBaHe, 00eIMHABAHE HA OTACIHHUTE CIEMEHTH B €[MHHA CHCTEMa 3a CMETKA Ha T. Hap. cucTeMeH edekT. [Ipu
MHTErpUpaHe Ha OJM3KHU MO ChCTOSIHUE HA Pa3BUTHE CIEMEHTH CUHEPTHATA € MonokuTenHa. [Ipy MHTerpupaHe Ha pasiMyHHU 10 ChCTOSHHE
Ha Pa3BHTHE CJICMCHTH € Bb3MOXKEH OTPHIATeTIeH CHHEPIHICH e(eKT.
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KOHKYPEHTOCITOCOOHOCT Ha HOBOCh3aaeHara KC.

eau 1 3a1a4u HA AUCEPTALUATA

LeaTa Ha qucepTalMOHHUS TPYA € pa3padoTBaHE HA HHCTPYMEHTApUYM (AJITOPUTMHU U
MozenH, 00eIMHEHH B CUCTEMa 3a B3€MaHE Ha PEIICHHs) 32 MHTErpanus Ha UKOHOMHYECKH
areHTU BBPXY 3aJaJieHa TEXHOJOIMYHA Mpeka C I1eJ IOBHILNABaHE Ha YCTOWYMBara
KOHKYPEHTOCIIOCOOHOCT € OTYMTAHE HA BIMSHUETO HA OKOJTHATa OM3HEC cpeaa.

3a mocTUraHe Ha 1enTa ca GOpMyIUpaHU CIETHUTE 3a1a4H:

3agaua 1: Cp3aBaHe Ha KOHIENIMS 32 UHTEIPUPaHEe HA UKOHOMMUYECKH ar€HTH BbPXY
TEXHOJIOTMYHA MpexXka ¢ e MOBUIIIaBaHe Ha KOHKYPEHTOCIIOCOOHOCTTA.

3anauya 2: Koncrpynpane Ha Monenu 3a u300p Ha areHTH 3a BKIIOYBAaHE B KI'bCTEPHA
CTPYKTYpa U 3a OlleHKa HAa UHBECTULIMOHHATA MTPUBIIEKATEIIHOCT.

3anauya 3: OueHka Ha pyUCKa NMPU U3TPaXKJIaHe HA KITbCTEpHATa CTPYKTYpa.

3agaua 4: KoHcTpyupaHe Ha cucTeMa 3a MOANOMAaraHe B3€MaHETO Ha PeIIeHUs Mpu
n300p Ha KITbCTEPHA CTPYKTYpA.

3agauya 5: TecTBaHe Ha cucTeMmara 3a MOATNIOMAaraHe Ha B3eMaHETO Ha pElICHUE MpU
n300p Ha KITbCTEpHA CTPYKTYpA.

OOexkT Ha wu3cle[BaHE € CTPYKTypHara MHTErpalus Ha HUKOHOMMYECKH areHTH,
MO3ULIMOHUPAHU BbPXY 3aJ1aJicHa TEXHOJIOTMYHA MPEXkKa.

IIpeamer Ha wu3cieABaHETO € pa3pabOTBaHE HA HMHCTPYMEHTapUyM (MIpoLEeaAypu U
TEXHOJIOTHH), OCHOBaH Ha TEOPETUYHUTE W TPWIOKHH pe3ylITaTH B oOjacrra Ha
UH(POPMALMOHHUTE TEXHOJIOTUH, TEOPUATA 32 B3EMAHETO Ha PEILIeHHUs U OTYMTaHE Ha PUCKA,
KOUTO BOZAT 10 (opMHpaHe Ha €(QEKTHBHH WHTETPUPAHW HKOHOMHYECKH CTPYKTypu. B
OCHOBaTa Ha HHTErpauusita € MHPOPMALMOHHUS OOMEH U KOOpAMHAIMS HAa HHTEPECUTE
MEXly OTAETHUTE €JIEMEHTH C 1I€J1 OBHIlIaBaHE Ha KOHKYPEHTOCIIOCOOHOCTTA.

MGTO}IOJ’IOFHS[ Ha U3CJ1eABaAHETO

OcHoBa Ha M3CIIEBAHETO Ca METOAM 3a B3E€MaHE Ha PEILEHHUs, 32 MHOTOKpUTEpUaJIeH
aHanu3, cUCTeMa OT OaJlaHCHpaHM IOKa3aTelid M OlleHKa Ha pucka. CBBKYNHOCTTa OT
U3II0JI3BaHAaTa METO/I0JIOTUYHA 0a3a OCUTypsiBa IOCTOBEPHOCT U OOOCHOBAHOCT Ha U3BOIUTE
U IIPAKTUYECKUTE PELLICHMUS.

B nuceprannoHHMs Tpyd 3a TECTBAHE HAa KOHCTPYMPAHWUTE MOJACIN WU aJrOPUTMH Ca
u3non3BaHu  uH(opmanuoHHu u3TouHumm ot  HCH, craructuuecku JaHHM — 3a
MKOHOMHYECKOTO pPa3BUTHE HA HALMOHAIHW W YYKICCTPAHHU NPEINPUATHSA, NEPUOIAUYHU
UKOHOMHYECKHU W3J1aHus, OTpaciIoOBU HOPMAaTUBHO—METOJUYECKHU JIOKYMEHTH,
HAy4YHOU3CJIEI0BATEICKU OTUETH, a ChII0 U MbPBUYHA UH(OpMaLKs, chOMpaHa B Mpolieca Ha
U3CIIE[IBaHE U IIPOCKTUPAHE.

AnpobGanus Ha pe3yJITaTUTe
Anpobanusita € OCBIIECTBEHAa B paMKUTe Ha OOCHXKJIaHE HAa CHIbPXKAHUETO U

pe3yaTaTHTe OT M3CICIBAHMATA Ha HAMOHAIHU M MEXIYHAPOIHU KOH(EPEHINH, CTaTHH B

Hay4YHH CIIUCAHMS U TPU OCHOBHHU MPOEKTH:

- Ilpoekt ¢ 3mbiHUTENHATA areHINS 32 HAChPUYaBaHE HA MAJKUTE U CPETHU MPEATIPHATHS
Ne  N®-00-04-181-1/28.12.2007r.: “HMupopmManoHHA TEXHOJOTHS 3a OIEHKa Ha
UHBECMUYUOHHA NpusiekamenHocm TPU CTPYKTypHA MHTETPALUs Ha MaJKO W CPEIHO
IpEeaIpUsITHE” - PbKOBOJIUTEN,

- Ilpoekt ¢ U3mbiHUTENHATA areHINS 32 HAChpPUYaBaHE HA MAJKUTE U CPEITHU MPEATIPHATHS
Ne  N®-00-04-163-1/28.12.2007 r., Ha Tema: “MHOBaMOHHU HMH(POPMAITUOHHU
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TEXHOJIOTUH MPU MPOCKTUPAHE HA CHEPTUITHU T0JIETa HA BUTJIOBU F€HEPATOPH ;

- TIIpoext No. 002 — 140/15.12.2008 ,,Pa3zpaboTBane Ha TPOrpaMHU U HHTEPHET
0asupaHu TNPUIIOKEHUS 3a oOyueHue 110 HHBECTUIMOHEH aHaliu3 MU moprdeiaHa
ormrrummsanust (MHITOPT)” No. DVUO01/0031.
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CbabpikaHue Ha JMCePTALMATA

JucepranmoHHuAT Tpyd € B o0em 180 cTpaHuLy U ce CbCTOM OT YBOJ, YETHPHU IVIaBH,
3aKiitoueHue u oubnuorpadus, chabpxama 126 3armaBus U qBe npuiioxkenus. Jucepranusara
BKJItoYBa 34 urypu u 77 Tabnuuu.

I'naBa 1. 3agaua Ha CTPYKTYPHATA MHTErpanus HA UKOHOMMYECKHU areHTH

B mmaBa 1, ma 0a3a Ha mnpoOydeHU JUTEPATYpPHH U3TOYHHMIIM C€ OOOCHOBaBa
MKOHOMHMYECKATa WHTETpaIis WIH CIPYKaBaHETO Ha MKOHOMUYECKU areHTH B KIbCTEPHH
CTPYKTYpPH KaTro €IWH OT IMOIXOIUTE 3a yrparieHue. [loguepraBa ce akTyaIHOCTTa Ha TE3H
pa3paboTku Tpu AOOPOBOIHO clpykaBaHe Ha VA B HOBU BEpUTH M CBH3JaBAaHETO Ha
no6aBeHa CTOMHOCT.

1.1. Iea u 3a1a4n HA U3CJIeIBAHETO
HenaTa Ha nucepTallMOHHUS TPYH € pa3padOoTBaHe HA HHCTPYMEHTApUYM (JITOPUTMH U
Mojeny, oOeIMHEHN B CUCTEMa 3a B3€MaHe Ha pelIeHMs]) 3a UHTerpalus Ha MKOHOMUYECKHU
areHTHU BbPXY 33/a/I€Ha TEXHOJOTNYHA MpeXa (KI'IbCTEPHU CTPYKTYPH) C L€ TOBUIIIABAHE HA
ycToluMBaTa KOHKYPEHTOCIIOCOOHOCT C OTYMTAHE Ha BIUSHUETO Ha OKOJIHATa cpejia.
[Iponiecbt Ha pazpaboTBaHe Ha HMHCTPYMEHTapUyMmMa € CBbpP3aH C pellaBaHe Ha
3amaunte, neGUHUPAHN Ha CTP. 5. TAXHOTO pernaBaHe BKIIOYBA!

- HpquBaHe Ha OCHOBHHM KOHICTIIUHW W MPAKTUYCCKU MOAXOAH 3a HU3rpaAKAAHC U
uaeHTU(UIIpaHe HA UKOHOMUYECKU KIIbCTEPH;

- CpaBHI/ITeHeH aHaJIn3 Ha MOJCIM U AJITOPpUTMH 3a pPCIIaBaHC Ha 3aJa4ud Ha
MHOTOKPUTEPUAIHUS aHAINW3 U ONTHUMM3AIMs, B T.4 OCHOBaHM Ha pa3MuTa JIOTUKA U
MPWIOKEHUETO UM IIPH pELIaBaHe Ha MPUIOXKHU 3a1a4H;

- IlpoyuBaHe Ha METOAM U aNTOPUTMHU 32 B3€MaHE Ha PEIICHUS B YCIOBHUS Ha PUCKOBA
Ou3Hec cpena.
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1.2. OCHOBHM KOHIENUIUH 32 HHTErpalus HA HKOHOMHUYECKHN ATeHTH KaTo
HHCTPYMEHT 32 MO00PSIBAHE HA YCTOWYHUBATA KOHKYPEHTOCIIOCOOHOCT

1.2.1. OcHOBHU KOHIENIIUA

OcCHOBHHTE KOHIENIMM 33 MKOHOMHUYECKAa KIIbCTEpU3alus Morar Jjaa Obaar
KIIaCU(UITUPAHU:

1. Coopen TeopeTMUYHHWTE NPHUHLMIIN 3a JIOKAJIM3alMs M CIeUUaau3aimus Ha
npousBojcTeara (Benes, 2007).

2. Cniopen 6ananca Ha MexayorpacioBute Bpb3kH (Input-Output (1-O) tabmuim).

3. “JluamMaHT Ha KOHKypeHTHUTe npeauMcTea’ Ha [lopTsp.

4. Kirecrepuzanust ,,om cope Ha oony” (HaIlMOHAIHATa MKOHOMHUKA CE JEKOMITO3Mpa Ha
PETHOHAIIHU KI'bCTEPH) U ,,0Mm 007y Ha 2ope’’ (ONpenens ce 3HauMMa 3a peruoHa UHIYCTPUS
U CBbP3aHUTE C HEsI €JIEMEHTH).

5. MHTerpanus Ha KiIbCTEpUTE.

Konnenuuure ca OpueHTHpaHHM KbM aHAlW3a HA BeU€ W3TPAJEHU KIBCTEPH U MO-
TPYAHO ce mpujarar npu GopMupaHe Ha HOBH.

1.2.2. OcHoBHH METOIH 3a I/I)IeHTl/I(l)I/Il_[I/IpaHe HA HKOHOMHUYECKHU KIBCTCPHU

N30panara KoHIENUUs 3a MKOHOMHYECKA KIIbCTEpU3aLUs ONpenens U METOIUTE 3a
UACHTUQUKAIMA. MeToAuTe YCIOBHO C€ pasfensT Ha TpU TPpynu: KadyecTBEHH,
KonvyecTBeHH ¥ xuOpuaHu. Ha ¢ur. 1 ca nmokaszaHu eranmute 3a HAEGHTH(UKALUSA Ha
MKOHOMHYECKHUTE KII'bCTEPH.

ETAIN 1 ETAI 2 ETAIN 3

KOHUENUUA 3A
NOKANMU3ALUA U \
CNELUMANU3ALNA KonuuyectBeHu

ChblecTByBalm

MeToau

KOHLUEMUUA 3A
MEXOYOTPACIOBU
BPBb3KHN

KOHUENLUUA 3A
BUOA HA Xunbpuaxu Xopu3oHTanHu
MHTEPALUUATA MeTtoam KnbcTepm

KOHUENUUA
“OTrOPE HAQOIY”
n“oTaony HAropee”

KayecTtBeHu CmeceHu

KOHLUENUusa meToaun KN'bCTepu
NMOPTHLP j

HoBu

Que. 1 Emanu 3a uoenmughuxayus Ha UKOHOMUYECKU KIbCMeEPU

AHanu3bT TMOKa3Ba, 4e HaW-pabOTeld METOAM 3a HUIASCHTHU(PUKAIUS ca XUOPUTHUTE
METOIH.
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1.3 KuabcrepHa CTPyKTypa Karo HMHCTPYMEHT 3a  yCTOMYMBA

KOHKYPEHTOCIOCOOHOCT M PaCTexX

B To3u paszgen ca 0000lieHM HampaBieHMsTa 3a pa3BUTHE Ha IPOLECUTE Ha
unrerpanus B KC. Onucan e MpexoBUAT MOJIeN Ha MHTErpauus (MpeKoBU CTPYKTYpHU) KaTo
€IMH OT HaW-NepCHeKTHBHUTE 3a clpykaBaHe. KaTo OCHOBHM HEroBH MNpeIuMCTBa ca
MIOCOYEHH I'bBKABOCTTA U aJallTUBHOCTTA, MOJBM)KHOCTTA U JIEKOTA MpHU TpaHchopmanus Ha
CTpyKTypara, Obp3uHara Ha peaklus I[pU NPOMEHsHa Ha cpefara U U3UcKBaHUs. Te3u
CTPYKTYpU HMar 3HauuTelieH epekT BbpXy MA, kouto (yHKIMOHUPAT B IAMHAMUYHA WU
arpecuBHa CPeZa U CIIe/IBaT CTPATEruu JIOMUHUPAHU OT UHOBALIMOHHU KOMIIOHEHTH.

Pesyntar or neliHocTTa Ha MpEXOBUTE CTPYKTYpH € IIOCTMraHE Ha YyCTOHuYMBa
KOHKYPEHTOCIIOCOOHOCT HE upe3 LIeHaTa, a 4pe3 KaueCTBOTO, aKTyaJIHOCTTa, CUTYPHOCTTA U
Obp3rHaTa Ha JIOCTAaBKUTE U MAa3apHO ycnemieH pesynrar. Karo mpeaumcrBa morar ga ce
rocouyar:

- IIporpammpano (6amancupano) ydactue Ha MA B mporeca Ha TPOHU3BOJCTBO H
peanu3alys Ha CTOKH/ YCIIyTH;

- Bwb3HUKBaHE Ha IONBIHUTENICH OPTraHU3AIMOHEH PECYPC, MTO3BOJISBAIL €(PEKTHBHO
M3II0JI3BAHE M BB3IIPOM3BEXK/IaHE HA COLUAIIHUS KalUTal;

- @opmupaHe Ha €QPEKTHBEH M YCTOMYMB WHCTPYMEHT 3a KOMYHHKAIIMA W
OanaHcupaHe Ha B3aMMEH MHTEpeC U AeicTBHE.

W3non3BaHeTo Ha Te3W MOJENM Mpearnosara pa3padoTBaHE HAa MHCTPYMEHTApUYM 3a
U3rpaXkJlaHe Ha MHTETPUPAHU CTPYKTYPH Ha PETHOHAJIEH, OTPACIIOB U MPOAYKTOB MPUHIIUIIN
M 32 OleHKa Ha e(QEeKTUBHOCTTAa Ha W3TPAZCHUTE CTPYKTypH. Moxenure TpsOBa 1a
MO3BOJISIBAT OTYUTAHE HAa (PMHAHCOBU M HE(PMHAHCOBHU MOKa3aTesu, GOopMHUpAIH OLlEHKaTa Ha
epexTuBHOCT. OCHOBHUSAT €(PEKT OT HHTETPAIMATA C€ THhPCH B TPYMOBOTO B3aHMMOJICHCTBHE C
BbTpEIlIHATA W BBHIIHATA CpPe/la, KOETO Ja OCUTypsiBa yCTOWYMBA KOHKYPEHTOCIIOCOOHOCT
(pyHkuus OT 3HaHMATA, KauTala U KBaJu(UKalusaTa Ha paboTHaTa cuia).

1.4. Kparbk aHaJIu3 HA AJITOPUTMH 32 MHOTOKPUTEPUAJIHO B3eMaHe HA

pelieHust

Paznuunum 3amaun 3a TulaHMpaHe, KOHTPOJI, aHAJIW3 M yNpaBlieHHE B MKOHOMHUKATa U
Ipyrd OONIaCTH Ha WHAYCTPHAIHO TMPOW3BOJACTBO Morar Ja ObJar CBEACHH KbM
MHOTOKPHUTEPHATIHM 3a/1a4y 3a B3eMaHe Ha pemieHue. Te Morar aa ObJar yclIoBHO pa3esieH!
Ha TPH KJIaca B 3aBHCUMOCT OT (pOpMajHaTa IMOCTAaHOBKA.

[Ipu nwvpeus knac 3a0auu KpaeH Opoil anTepHATUBU ca 3aJaJICHU SIBHO B MaTpU4yHA
¢opma. ToBa ca MHOTOKpHUTEpHAIHU 3a/aud 3a B3EMaHE HA pEIICHHWE C JTUCKPETHH
QITEPHATUBU WIH 3a0ayu HA MHO2OKpumepuaner anaius (MA).

Ilpu eémopus knac 3a0auu KpaeH Opoil OT SIBHO 3a/laJileHH OIpPAaHUYEHHs BbB BHJ Ha
GyHKIIMN omnpenersaT 6e3kpaeH Opoil JomycTUMH anTepHaTHBH. ToBa ca MHOTOKPHUTEPHAIHH
3aJjadd 3a B3€MaHE Ha pelleHue ¢ Oe3kpaeH Opoil anTepHaTMBM WIM 3a7a4d  Ha
MHocokpumepuanina onmumuzayusi (MO).

Ilpyu Tperus Kjac 3ajayd pelIeHUsiTa CE OCHOBABaT HAa KpallHO MHOMKECTBO
QITEepPHATHBH, KPAalHO MHOXECTBO KPHUTEPHHM M HalW4Me HAa TPU IVIABHU H3TOYHMKA Ha
ueomnpeneneHoct (Roy, 1989):

— HETOYHOCT TOpagd TPYIHO ONpeeNssHE Ha MHOXXECTBOTO OT aITEPHATUBU U
MHOECTBOTO OT KPUTEPUH;

— OrpaHMYEHOCT, ThH KaTO METOJIUTE 33 OLIEHKU Ha aJITEpHATUBUTE MPOU3IU3AT OT
OTHOCHUTEJIHO ITPOU3BOJIEH U300p OT HAKOJIKO Bb3MOKHU METO/IH;

— HEOIpPENEICHOCT, 3allOTO OICHKUTE Ha aJITEPHATUBUTE CE€ MPOMEHAT BBB
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BpPEMETO.
ToBa ca MHOTrOKpUTEpUAIHM 3a/Ja4M, KOMTO H3II0J3BAT TEOPHUATA HAa PasMHUTHU MHOXKECTBA.
ToBa € CpaBHUTEIIHO HOBO HalpaBiicHHE B HHPOPMAIMOHHKUTE TeXHoIoruu — SOft computing,
IpU KOETO Ce pa3Iek/aT CIydyad Ha pa3MUTOCT, KAKTO B II'bpBUYHATA WH(POpPMALIUS, TaKa U
Ha BCEKU €Tal OT PEIICHUETO.

[Ipu ananu3a Ha TUTEpaTypHUTE U3TOYHHIIM 3a pa3pabOTBaHEe HA ATOPUTMU U MOJIEIU
3a MHOTOKpUTEpHaJieH U300p ce YCTaHOBH, Y€ MporpaMHaTa cpeaa € Ao0pe pa3zpadoTeHa 3a
OBPBUTE JBa KJlaca 3aJadu. 3a TPETHs KJAac 3aJa4M Ta3H Cpela € CPABHUTEIHO I10-MaJIKO
pa3paboTeHa, KOeTO MOpaXkaa U3BECTHHU TPYIHOCTH MPHU pelIaBaHe Ha MPUJIOKHU 3a1a4H.

1.4.1. AnropurMu 3a MHOTOKPUTEPHAJICH AHAJIU3

3a pemaBaHe Ha 3aga4u Ha MA chbliecTByBaT pa3HOOOpa3HU Ha METOIU U aJTOPUTMH.
lonsimMa YacT OT ainropuTMHTe Morar aa Obaar rpynupaHd B Tpu otaenHu kiaca (Vincke,
1992). ITvpsusm krac MA anreopummu (Dyer, 2004) BkIHOUBA aJrOpUTMHTE HA TEOPHATA 3a
MHOroarpuOyTHara Mojie3HOCT U TermioBHUTE anroputMu AHP. /Jeama nooknaca Ha te3u
QITOPUTMHU C€ pa3jinyaBaT [0 HauWHA Ha arperupaHe Ha npeanouutanusara Ha JIBP. Ilpu
nupeusi JUPEKTHO Cc€ CHUHTe3upa o0000mmeH ¢yHKIMoHaNeH kputepuid. [lpu emopus,
(TEervIOBHUTE aNrOpUTMM) TakbB KpuTepuil (aguTuBHa (hopma) ce CHHTE3Mpa MHIUPEKTHO.
JlBara mozakiaca ajiropuTMH C€ OCHOBaBal Ha MPEINOJOXKEHHETO, Y€ HE ChILIECTBYBa
orpaHuycHue BbB Bb3MOXHOcTUTEe Ha JIBP 3a cpaBHeHue Mexny anrepHarusure. JIBP
u3passBa CBOUTE NPEINOYMTAHMS MPU CPaBHSABAHETO HA J[BE AJITEPHATHBU Karo H3IOJ3Ba
OMHapHa penauus Ha CHJIHO npeamnountanue P (HepeduekcuBHa, acuUMeTpUYHA U
TpaH3WTHMBHA) M OWHapHa pemanusi Ha HepaszaumuuMmocT | (peduiekcuBHA, CHUMETpUYHA WU
TPaH3UTUBHA).

Bmopusm xnac MA aneopummu ca ayTpaHKUpAIIUTE aJTOPUTMH (QITOPUTMHU
ELECTRE (Roy, 1996)), anroputmu PROMETHEE (Brans, 1994), amropursm TACTIC
(Vansnick, 1986) u ap.). Te ce ocHOBaBar Ha MPE/MOIOKEHUETO, Y€ CHIICCTBYBA OIPaHUYCHA
CPaBHMMOCT MeXAy anTepHarusBute. llpu Te3m anroputMu mbpBO C€ NOCTpOsiBa €1HA (MM
HSIKOJIKO) ayTpaHKupama(u) penanus(u), KoATo (KOMTO) OTpa3aBa(T) MPEANOYUTAHUITA HA
JIBP. Ta3u ayrpankupaiua penanus ce U3I0J3Ba, 3a noanoMorue Ha JIBP nipu pemasane Ha
3a/auaTta 3a B3eMaHe Ha pemieHue. [Ipu cpaBHsSBaHETO Ha JBE aJTEpPHATHUBU CE W3IOJI3BAT
4yeTHpH OMHApHU penanuu: Ha HepasnuuumocT | (pedrekcuBHa u cuMeTpuyHa), Ha Ci1abo
npeamountanne Q (HepednekcMBHa W acHMETpWYHA), HAa CWJIHO mpennodyntanue P
(HepednekcHBHA U aCUMETPUYHA) U HAa HeCpaBHUMOCT R (HepediekcuBHa U aCUMETPHYHA).
[Ipy moBeyeTo OT ayTpaHKUpAIIUTE AITOPUTMHU ce npuema, ye JIBP decto He € Moxke win
HsIMAa KEJIaHWE J1a HAIPaBM SIBHO pa3rpaHUYCHHE MEXAY YETHPUTE pealliy, CIEAO0BATEIIHO
JIBP ompenens npenmnoyuTaHUsATa CH Karo 3a/aBa MHTEpaKpUTEpHalHA MHQpOpMAaLMs Karo
TEra W BETO-IIPAroB€ W MHTPAaKpUTEpUajaHara Karo IIparoBeé Ha HEPa3IM4YUMOCT H
IPEANOYUTaHHE.

WurepaktuBHuTe anroputMu (anroputeM VIMDA, aaropuThMm Ha acnupaliMOHHUTE
HuBa, aaroputrsM InterQuad, amroputem LBS, anropursm CBIM u ap.) npuHamiexar KbM
mpemus knac MA aneopummu. Te ca OpUeHTHpaHM KbM peEllIaBaHE Ha 3a1aud Ha MA npu
3a/1aJIeH! TOJISIM OpOit aNTepHaTUBU U MaJTbK OpOH KpUTEPHH.

1.4.2. AnropurmMu 3a MHOTOKPUTEPHAJTHA ONITUMHU3ALUSA

IIpu pemaBane Ha 3amayn Ha MO cCblIecTByBaT JBa OCHOBHHU TOJAXOJA:
ckanapuzayuonen nooxoo (Miettinen, 1999) u anpoxcumayuonen nooxoo (Ehrgott, M.,
Wiecek M., 2004). OcHOBHUTE TMPEACTaBUTCIIM Ha CKaJapU3allMOHHUA IOIXOJ ca
unrepaktuBaute meronu (Wierzbicki, 1980), (Steuer, 1986), (Vassilev, 1993), (Narula, S. C.
and Vassilev, V., 1994), (Gardiner, 1997), (Korhonen, 1987), (Miettinen, K. and Makela
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M.M., 2002). Tyk 3amaunte Ha MO ce pasmiekaar Karo 3aJadd 3a B3eMaHE Ha PEIICHHE C
aKLEHT BbpXY peasHoTo yyactue Ha JIBP.
WMHTEepakTUBHUTE AJITOPUTMHU €A HAW-YCHBBPIICHCTBAHM WM IIUPOKO Pa3NpOCTPAHEHH,
MOpaJii OCHOBHUTE CH MIPEIUMCTBA:
- Mmanka yact ot [lapero-ontumannure pemieHus: TpsOBa aa ObaaT reHEpUpaHU U
ouenenu ot JIBP;
- B mpolleca Ha pemiaBaHe Ha 3amadarta JIBP moxe ga ce oOyuaBa B cnenudukata
Ha 3a/1a4aTa;
- JIBP ce 4yBCTBa 10-yBEpEHO B IIPaBUIIHOCTTA HA KPAWHMS pe3yiTar.

1.5. 3axaun Ha MHOTOKPUTEPHAJIHUS AHAJIN3

3amadara Ha MA Moxe fa ObJe onrcaHa uype3 MaTpHiara Ha antepHatuBute A (n x k)
no nBa HaunHa (Bacunes, 2005):

Mampuya na anmeprnamusume sapuanm 1

33

K () k() k() ()
a
ai an ar ai;j a1k
a a1 aiz ai Ak
dn dn1 an2 anj dnk
Mampuya na armepnamusume sapuarm 2
fi f1() f2() fi() f(.)
a
ai fi(a1) fa(a1) fi(a1) fu(aa)
ap fi(az) fa(a2) fi(az) f(a2)
ai fi(ai) fa(ai) fi(ai) fic(ai)
an f1(an) fz(an) fj(a-n) fk(an)
KBJIETO :
—aj € anTepHaTuBa ¢ UHIEKC i, i=1,...,n;
—kj () mmm fj(.) e xpurepnii c ungexc j, j=1,...,k.
MHOXECTBOTO OT HWHIEKCH Ha aJTepHaTHBUTE C€ O3Ha4aBa ¢ |, a HHAEKCHOTO

MHOXXECTBO Ha KpUTEPHUUTE C J.

OreHkara Ha I-Tara ajTepHATHBA MO OTHOIICHHE HA BCHYKA KPUTEPHH CE 3ajaBa C
BeKTOp-pen (a,,a,,...,a, ) wm (f (a),..., . (a)).

OrleHkara Ha BCHYKM AJTEPHATHBH 1O OTHOIICHHWE HA J-THUS KPUTEPH ce 3amaBa ¢
BEKTOP-CTHIIO (<’:11j,a2j,...,am-)T umn (f;(a),..., fj(an))T.

Ha 6a3ara marpuiara Ha anTepHaTMBUTE A Morar jaa ce (GopMylmupar TpU OCHOBHHU
THUTIA 33]1a9H .

3a0aua 1. W306op Ha Hail-moOpa anrtepuatuBa ot JIBP B choTBeTCTBHE C
MPEANOYNTAHUS (3a7a4a 32 MHOTOKpUTEpHAJICH U300p).

3adaua 2. HapenOa Ha BCHUKH aNTEpHATHUBU B HU3XOAI MIIM BB3XOIAI] pel (3a/1a4a 3a
MHOTOKpUTEpHaTHa Hapea0a, paHKupaHe u JIp.).
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3aoaua 3. PaznensiHe Ha anTepHATUBUTE Ha Tpynu (3a7a4a 3a MHOTOKpUTEpHATHA
KJIacCU(UKAIUS WA COPTHPAHE).

Hedunnmms 1. Jfonmyctumara anTepHaTuBa ¢ UHIEKC i ce Hapuua [lapero-ontumainna
QJITEpHATHBA, aKO HE CHIICCTBYBA J[pyra aJITepPHATHBA C WHJCKC I, 33 KOATO Jia € M3ITbJIHECHO

YCIIOBHETO &; 2 @i, ] = 1, ...,k ¥ TIOHE 3a €IMH MHJEKC | = S Ja ObJe U3IIBIHECHO YCIOBHETO

ais > ai's '
Z[e(bI/IHI/IHI/Iﬂ 2. HOHYCTI/IMaTa aJITCpHAaTHBa C UHIACKC | CC Hapu4da yAOBJICTBOPUTCIHA

aNTepPHATUBA, KO € U3IBIHEHO YCIOBUETO &; > d;, ] =1,...,K , Kb/IeTO @; ¢ acnupanuoHHOTO
HUBO Ha KPUTEPHS C MHJCKC j, j= 1,....k.
Hedunurus 3. Anrepuarusata | ce Hapuua ujeanHa anTepHATHBA, aKO € U3IIBHIHEHO

ycnosuerol = (a,,a,,...,a,) , KbIETO &; = max ;.

<i<n

B 00mus cny4aii naeanHara anTepHaTUBA HE CHIIECTBYBA.
Hepunnnms 4. Ilapero-onThManHa anTepHaTHBAa c€ HapUda Hai-MpearovYnTaHa
aJITEpHATHBA, aKO TS Hai-100pe oTpassBa mpeanountanusaTa Ha JIBP.

1.6 3agayu Ha MHOTOKPUTEPHATHATA ONTUMHU3 AN

IIpu 3amauute Ha MO pemieHHETO ce ChCTOM B THPCEHE Ha BEKTOpa OT LIEJIEBU
NPOMEHJIMBH, KOWTO YIOBIIETBOPSIBA HAJOKEHUTE OTPAHWYCHUS W ONTHMH3HpA BEKTOPHA
(GyHKIUS, €IeMEHTHTE Ha KOATO ChOTBETCTBAT Ha LieieBH (yHKUMU. Te3n QyHKIUH, KaTo
NPaBUJIO Ca B3aUMHO IPOTUBOPEYNBH, GOPMHUPAT MAaTEMATHIECKO OMMCAHNE HA MHTETPATTHUS
kputepuii. OnTUMU3aIys NpyU peliaBaHe Ha 33Ja4uTe OT TO3U KJIac O3HayaBa HAMHUpaHE Ha
pelieHre, TpU KOETO CTOMHOCTUTE Ha IelieBUTe (YHKIWW YIOBJIETBOPSBAT JIMIATA,
dopMmynaupaiiy 3asadara. 3a OllEHKAa Ha KaueCTBOTO Ha IOJYYEHO pEIICHHE Ce pa3IiiexJar
eTajloHHu Touku (“‘mpeanmHa Touka', “yromuuHa Toyka® W “Haaup”’) B oOnacTra Ha
CTOMHOCTHUTE Ha liesieBa PyHKIMs. B HIKOM ciiydau Te3u TOUYKHM Morar jaa ObJaT U perieHust
Ha 3a/1a4ara.

Obmara popmynrpoBka Ha 3aja4dara 3a MO uma cieaHus BU:

Jluneiinara tenounciacHa 3agada Ha MO (o3Hauena karo 3amada (1)) moxe ma Obae
dopmynrpaHa, KaKTo Cle/Ba:

(1) “max” {fi(x), keK}

IpY OTPaHUYCHUS:

) D ayx;<bieM,

jeN

3  0<x,<d,jeN,
(4) X; -uemn, jeN', N <N,

KBJICTO:

- CHUMBOJBT “‘max’ O3Ha4yaBa, 4€ C€ MAKCUMHU3HPAT €IHOBPEMEHHO BCHUYKHU
KpUTEepHH (1LIeTeBH (PYHKIUH);

- K={1,2,...,p1,M={1,2,...,m} uN={1, 2,...,, N} ca HHIAEKCHUTE MHO>KECTBA,
ChOTBETHO, HAa JIMHEHHWUTE KpuTepuu (1ejaeBu (YHKIMH), HA JIMHECHHHUTE
OrpaHUYCHUS M HA TPOMEHJIUBUTE;

- f(X), keK ca nunelinute kputepun (1ieeBU QYHKITUH):

- () =2 ¢'%;
- jeN
- X = (X1, X2y Xjyeony Xn)T € BEKTOPHT Ha MPOMEHJIBUTE.
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Orpannuenusita (2) - (4) ompeaenar MOMYCTUMOTO MHOXKECTBO Ha IIEJIOYHCIICHHUTE
npoMeHInBH. ToBa MHOXKECTBO I11€ Ob/1€ 03HAYCHO C X1.

3amava (1) - (3) e nunHelina 3amaya Ha MO. Ts me Obae o3HadeHa karo 3amada (P).
JlomyCTUMOTO MHOXECTBO Ha HEMPEKbCHATUTE MPOMEHIIMBY I11e ObJie 03HaUeHO ¢ Xp. 3aaaqa
(P) npencrapnsiBa penakcanus Ha 3ama4a (I).

Hegunuyus 5: JIomyCTUMHAT BEKTOpP X ce Hapu4a egpekmusHo pewenue Ha 3adada (1)
unu (P), ako He chIECTBYBaA IPYT IOIYCTUM BEKTOp X , Taka 4e Jia ca M3IBbJIHCHU CIICITHUTE
HEpaBEHCTBA!

f( X ) > fu(X), 3a Bcsiko keK u

f( X ) > fu(X), mone 3a enun uHACKC KeK .

Hepunuyus 6. JIomyCTUMHAT BEKTOp X C€ Hapuda ciabo epekmusHo peulenue Ha
3a0aua (I) unu (P), ako He CHIIECTBYBA JIPYT JOMYCTHM BEKTOP X , TaKa 4ye Ja ca M3IIbIHCHU
HEpaBeHCTBATA:

fu( X ) > fu(x), 3a Besaxo keK .

3abenexka 1: MHOKeCTBOTO Ha eeKTHBHUTE perieHus Ha 3a1a4a (1) nim 3amaya (P) e
MOZAMHOKECTBO HA MHOXECTBOTO Ha ClIa00 e()eKTUBHUTE PEIICHHUS Ha ChOTBETHATA 33/1a4a.

Hedunuyus 7: JIomycTUMHUAT BEKTOp X C€ Hapuua (c1abo) eekmusHo peuteHue Ha
saoaya (I) umu (P), ako X e ci1abo e(peKTHBHO peIIeHUE WIH €PCKTHBHO pEIICHHE Ha
ChOTBETHATA 3a71a4a.

Heunuyus 8: Bextopst f(X)=( f1(X),. . ., fp(X))T ce Hapuya (c1abo) HeOOMUHUPAHO
peuwtenue Ha 3a0aya (1) unu (P) B KpUTEpUATHOTO MPOCTPAHCTBO, ako X € (ci1abo) epeKTUBHO
peleHre Ha ChOTBETHATA 33/1a4a B IPOCTPAHCTBOTO HA IIPOMEHIIUBUTE.

Bamgaunte (1) u (P) He mpuTexaBar ONTUMAIHO pelieHue (B KITACHYSCKUS CMUCHI Ha
eIHOKpUTEpUaNHaTa 3aaada). [lopagu ToBa € HE0OXOAUMO OT CJIa00 HEAOMHHUPAHUTE WU
HEJIOMUHUPAHUTE PEICHHs J1a ce u30epe eIHO, KOETO Hai-700pe OTroBaps Ha TIOOATHHUTE
npeanountanus Ha JIBP. To3u u360p e cyOexTrBeH u 3aBucH u3isuio ot JIBP.

Kpurepuu 3a onTumMaaHoCT

Kpumepuit na Ilapemo

Bektopuu pemenus X € S ce Hapuyar ONTUMAJIHU 1O IlapeTo, ako HE ChHINECTBYBA
X € S, taxoBa, 4ye f;(¥) < fi(¥') 3a Bcaxo i = 1,...,k u fi(¥) < f;(X") none 3a emHo I.
MuoxecTBoTo ontumanuu 1o Ilapero pemienuss moxe na ce ozHauu ¢ P(S). LleneBust
BEKTOp € onrtuMalieH 1o [lapero, ako CHOTBETHUSAT MY BEKTOp OT AOMYyCTHMaTra o0jacT e
cpl10 ontuMaleH 1o [lapero.

MHOXeCcTBOTO Ha ONTUMAIHU 10 [lapeTo BEeKTOpU € MOAMHOKECTBO HA ONTUMAIHUTE
no Ilapero B cnab cMuchI BekTopH. BekTopsT X € S ce sBaBa cnab ontumym 1o Ilapeto
TOraBa, KOraro He ChIIECTBYBA BEKTOp X € S, TaKkbB, ue f;(X) < f;(X') saBeako i = 1, ..., k.

Juana3oHbT Ha omnTtuManHuUTe O [lapero pemeHuss B 0OlacTTa Ha OIMMYCTUMHUTE
CTOMHOCTH J1aBa IoJjie3Ha MH(OpMAIHs 3a W3CIeBaHaTa 3a/1a4a, ako LeJeBUTe (PyHKIMH ca
OrpaHMuYEHU OT 00JacTTa Ha ompeneneHuero. [1o-HUCKO OT rpaHuIaTa Ha ONTUMAIHOTO MO
[TapeTo MHOXKECTBO ca TPEACTaBEeHH OT ,MicalnHus meneBu Bektop” Z € R¥. Herosure
KOMIIOHEHTH Z; ca MOJYYEeHU Ype3 MUHUMH3AIMs Ha BCsKa 11eJieBa (QYHKIUS B TPAaHUIIMTE HA
JOITYCTHMATa O0JIACT.

MHoxecTBOTO Ha onTUMaJIHM 110 [lapeTo pemenus ce Hapuda omie [lapero—rpanuna
(Pareto-frontier)/ITapetro ppont/dpponT Ha [Tapero.

Jlexcuxoepaghcka napeoba (ped)
Axo enHU 1eneBd (QYHKIMUA Ca MO-BAKHU OT JIPYTH, KPUTEPHHUTE 3a ONTHMATHOCT
MOTar Jia Ce OMPEACTIAT MO JeKCUKOTpadCku pe.

OTHOLIEHHETO HA JEKCUKOTPAPCKHUs pen <jo, MEXKIY BEKTOPHTE d U b Ce M3IbIHABA,
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ako ag < by, kpaero q = min{k: a, # by }. Toect, mppBaTa q KOMIOHEHTa Ha BEKTOpa d €

II0-MaJKa OT KOMIIOHEHTaTa Ha BEKTOpa B, a KOMIIOHeHTUTe ¢ + 1 ca paBHH (ako MMa).
Jlexcukorpadckus pef 3a Cilydas Ha peajlHi Yuciia € JTMHEEH.

BekropbT X € X ce sBsABa JIEKCHKOIPaCKO pEIIEHHE, aKO HE ChIIECTBYBA BEKTOD
X € X, taxnB 4e f;(X") <jox fi(%).

Thi KaToO OTHOIIEHHETO Ha JIEKCUKOrpa)CKUsl pel ce sBsBa JIMHEHHO, MOXE Ja ce
JIOKaXe, Y€ BEKTOPBT X € JIEKCUKOrpadCKo pElIeHne, ako 3a BCUUKU X € X € U3ITbJIHEHO:

5 5
f(f) <lex f(f’)

[maBHa 0OCOOEHOCT Ha pELIEHHATA IO JEKCUKOrpad)CKU el € ChIIECTBYBAaHETO Ha
u300p Mexay Kputepunre. Jlekcukorpadcekara Hapeada U3MCKBa paHKUpaHe HAa KPUTEPUUTE
B TaKbB CMHCBJI, Y€ ONTHUMHU3ALUATA IO KPUTEPHA fj, € BB3MOXKHA CaMO KOTaTO € JIOCTHTHAT
ONTHUMYM 32 IIPEAXOJHUTE KpUTepUH. ToBa 0O3HA4YaBa, 4ye MBbPBUAT KPUTCPUN UMaA HAN-TOJISIM
IPUOPUTET U CaMO B CIy4yall HA HAJIMYME HA HAKOJIKO PEIICHUs IO TO3U KPUTEpUH LIe UMa
THPCEHE Ha PELIEHUs 110 BTOPUS U OCTAaHAJIUTE KPUTEPUU.

CpuiecTByBaHETO Ha Hepapxusi IPU KPUTEPUUTE IMIO3BOJIABA PELIABAHETO Ha
JeKCUKorpacKUTe 3a7a4M Ja CTaBa MOCJIEI0BATEIHO, CThIKA M0 CThIIKA, MUHUMHU3UPAUKH
10 BCEKU CJIE/BAL KPUTEPUN U U3MOI3BallKM ONTUMAJIHUTE CTOWHOCTH Ha NIPEJBApPUTEIHUTE
KpUTEPUU KaTO OTPAHUYECHUSI.

B 3aBucuMocT OT BHAAa Ha KPUTEPUUTE U OIPAaHUYEHMATA, KAKTO M OT THUIA Ha
IPOMEHJIMBUTE, 33JauuTe HA MHOTOKpUTEpHUAIHATa ONTUMHU3ALMs MOTaT Ja CE pa3ZesarT Ha
JMHEWHU, HEIMHENHY, IEJIOYUCIIEHU, MPEXOBH U JIp.

Haii-yecTo M3Mon3BaH MOAXO/ 32 PEIIABAHETO UM € CKaapH3aluaTa - TpaHchopMarius
Ha MHOTOKpUTEpUAaJHAaTa ONTHMHU3ALlMOHHA 3aJada B €AHA WIM MHOXECTBO OT
€HOKpUTEpUATHU ONTUMHU3ALMOHHM 3a/aud (CKaJdapu3Mpallyd 3a/Jadyd) C PEaHu LEJEBU
(byHKIIUY, 3aBUCEIIN OOMKHOBEHO OT €MH WM HSKOJIKO apaMeThpa.

AnropuTMmu 3a pemiaBaHe Ha 3aj1aud Ha MO, Bb3 OCHOBaBa Ha MSCTOTO M BPEMETO Ha
3aJaBaHe M noiy4aBaHe Ha uH(opmanus ot JIBP, Mmorar ga ce rpymupar B yeTupu Kiaca
(®dur.2): anroputmu, KoUTO He M3MUckBar uHPopmauus ot JIBP, anpuopuu anroputmu (c
NpPEABAPUTETHO M3BECTHa HMH(OpMAIMs), HHTEPAKTUBHU alTOPUTMHU M alOCTEPUOPHHU
aJITOPUTMH.
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bes npegBaputenHa .
—> PEABap ——> Min Max ¢opmynmpoBka
nHbopMauus
—> [peTerneHa cyma
> HenuHeHa KombuHauus
C npegBapuTenHo
> n3BeCcTHa > Pa3muTa oruka
MHbOpMauus
> Jlekcukorpadckm meTop,
é .
MHorokpuTepunanHa
ONTUMM3AUMOHHA [~
3afjaya MHTepaKTUBHO > STEM meTog
—> nonyyasaHa > MeTog, Ha Steuer
MHbOpPMauus
—> [lpeTterneHa cyma
—> e-opraHuyeHue
AnocTtepuopHa
—> prop > CUMYNMPaHO 3aKanABaHe
npopmauma
——> [eHeTUYHW anropuTmMm

Que. 2 Knacugukayus na HaKou mMemoou 3a MHO2OKPUMEPUATHA ONMUMUZAYUS

WNudopmanusra 3amaBana or JIBP m3passBa mpeamodyuTaHusta My KbM TBPCEHOTO
peleHue.

Ilpu anpuopnume ancopummu BCUYKU NPEAIOYNUTAHHS CAa MU3BECTHH OIIE B HAYAIOTO
Ha Tpolieca Ha u30op Ha perieHue. M3Mon3BaHUTE TEXHUKH LEIST HAMUPAHETO Ha LSIOTO
[Tapero-MHOXKECTBO WM TOJMHOXKECTBO Ha 0a3zaTra Ha Te3W AalpUOPHO 3aJaJCHU
npeanoynTanus. Hai-u3BecTHHU OT Ta3u rpyma ca aaropuTMUTE Ha LEIEBOTO IIPOrpaMHUpaHe.

Humepaxkmuenume anecopummu u3Bexnar I[lapero-ontuManHu pemeHuss Ha 0Oasza
3agaBanu ot JIBP mpennounTanus mo BpeMe Ha mpoieca Ha u3bop Ha pemenue. JIBP moxe
Jla U3pa3yd CBOMTE IPEANOYUTAHUS MEKIAy oTiaenHute [lapero-onTMMalHM pelIeHHs 4pe3
CTOMHOCTUTE Ha MapaMeTpHuTe Ha cKajlapusupamiara 3ajnada. JIBP tpsOBa na Hanpasu uzoop
Ha KpaHOTO (HAN-TIPEIIOYNTAHOTO) PEIICHUE U € OTTOBOPEH 3a TO3H U300p.

Ilpu anocmepuopnume anrcopummu 3a KOHKpETHaTa 3a7a4a Ce FeHEpUpa MHOKECTBOTO
oT BcuukH [lapero-onTuManHy penieHus, ciaea KOeTo TOBa MHOKECTBO CE€ aHAJIU3HPa CIIOPEN
npeanountanusara Ha JIBP.

1.7. UHTEepaKTHUBHH AJITOPUTMH

VHTEpakTUBHUTE AJTOPUTMU Ca €JHU OT Hal-4eCTO U3IOJI3BAHUTE 3a pellaBaHe Ha
MHOTOKpUTEpHAIHU 3aa4i. IHTepakTUBHOCTTA € Ipolec 3a n300p Ha pelleH s, OCHOBAaH Ha
HEMOCPeJCTBEH M 0bp3 00MeH Ha MH(popMalus MEXIy JABa CyOeKTa U Ha MOCTOSHHA CMSHA
Ha poiuTe (MHpopMaTop-uHGOPMHUPAH CyOEKT).

Beekn oT pa3paboTeHHWTe WHTEPAKTHBHU aJTrOPUTMU 3a pEIIaBaHE Ha PAa3IUYHU
KJ1acoBe 3a1a4u Ha MO uma npenuMcTBa U HEOCTATbhlIM, CBbP3aHU IIaBHO C HAYMHA U BHUJA
Ha uH(opmanuara, u3sianuada ot JIBP mo oTHomieHue Ha HEroBUTE TIOOATHH W JIOKATHH
IPEANOYUTAHUS, BU/Ia M1 HAUUHUTE 32 PEIIaBaHE Ha CKAJIAPU3HMPALIUTE 331a4H, KAKTO U BHUJA
Ha wuH(popmanuara, naBana Ha JIBP. B 3aBucumoct or TuMma Ha wuHpopmanuara 3a
npeanountanuara Ha JIBP mpu ThpceHETO Ha HOBM PEUICHUS] TE€3W AJITOPUTMH MOTar Jia
Obaar pa3neneHu Ha net rpynu (Tabmuma 1).
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Tabnuya 1
Ne | Tun Ha 3agaBaHaTa ot JIBP nHcpopmaums 3a NHTepakTuBeH anroputbm
HerosuTe NpeanoyYnTaHus
1 | TernoBHM hakTopn (MPUOPUTETU) HA BCEKU 1) Yebuwwesckn anroputbMm
Kputepum 2) TernoBeH anropuTbm
2 | N36op Ha eavH KpuTepui 3a ONTUMM3aLMs U 1) AnropntbM™m Ha €-
TpaHccopMaLms Ha ocTaHanuTe Kputepum B orpaHu4yeHusTa

orpaHu4eHus, 3agaBavikm [orHa rpaHuua Ha
N3MEeHeHne 3a BCEKM OT THX.

3 | AcnupaunoHHN HUBaA Ha BCEKU KpUTEPUN 1) Anroputem STEM

2) Anroputem STOM

3) AnroputbM Ha
oTnpasHaTta To4ka RP

4) Anroputem GUESS

5) AnropuTbM Ha
mMoauduunpaHarta oTnpasHa

Toyka MRP
4 | AcnMpaunoHHU HMBaA Ha BCEKU KpUTEpUn 1 1) AnropnTbM Ha OTNPaBHO
napameTbp 3a onpenensHe Ha OTNPaBHO HanpasneHue RD1
HanpasneHue 2) AnropuTbM Ha OTNPaBHO
HanpasneHne RD2
5 | XKenaHun n npnemMnueu HMBa, NOCOKN U 1) KnacudumkauynoHHo-
WHTepBasnM Ha U3MEHEHUe Ha YacT UNN BCUYKN OpPVEHTUPAH anropuTbm
Kputepum NIMBUS

2) KnacudgmkaumoHHo-
OPUEHTUPAH anropuTbm
DALDI

WNHTepakTUBHUTE anropuTMu 3a pemaBaHe Ha 3agaud Ha MO ca OCHOBHHTE
IIPEICTAaBUTENIN HA CKAJIApU3aLlMOHHMS TIOXON.

1.8. Anroputmu 3a B3eMaHe HA pellieHUS B YCJIOBUSATA HA Pa3MHUTH

MHOZKECTBaA

ANTOpUTMHUTE 3a B3E€MaHE Ha PEIICHHsS B YCIOBHUSATAa Ha PAa3MHTH MHOXECTBAa ca
CpPaBHUTEITHO HOBO HampapiieHWEe B MH()OPMAIIMOHHUTE TEXHOIOTHHU Soft computing, KbAECTO
OCHOBHO CPEJICTBO 3a JOCTUTaHE Ha BEPHU U aJaITUBHU PELICHUS 32 CI0XKHHU HEOIPEIeICHH
CHCTEMH CE M3I0JI3Ba TEOpHUATa Ha pasmMuTHTe MHOXecTBa (Zadeh, 1971), (Chen, Ch.B., and
Klein, C.M., 1994).

MopenuTe Ha 3a/1aunTe C€ OCHOBABAT Ha!

— KpailHO MHO>KECTBO OT alITEpPHATUBH,

— KpailHO MHOXECTBO OT KpUTepuu (CBOWCTBA, EKCIEPTH), KOUTO OICHSIBAT
aJIITepHATUBUTE,

— TErJOBHU KOS(UIIMEHTH Ha KPUTEPHUUTE.

Anmeprnamugume 8 3a0auume ca OOMKHOBEHO OILEHEHU OT PA3IUYHU TJICTHU TOUYKH,
KOUTO CHOTBETCTBAT HAa YACTHHUTE KPUTEpUHU. B peanHurte curyaluu, OLEHKUTE B MOBEUETO
Clyuau ca HETOUHH, HeonpeaeneHu, pasmutu (Roy, 1989).

Oyenkume Ha Kpumepuume MOTaT Ja Ca KOJWYECTBEHH, KaYECTBEHHU, Pa3MHUTH WU
cmeceHr. OOMKHOBEHO KOJIMYECTBEHUTE KPUTEPHUH CE€ 3a/1aBaT ¢ TOYHU YHUCIOBH CTOWHOCTH.
KauecTBeHHUTEe KpUTEpUM OILICHSIBAT AJITEPHATUBUTE Ype3 JIMHIBUCTHUYHU TMPOMEHJIUBH, a
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pa3MUTUTE KPUTEPHM 3a/laBaT OLEHKUTE WM KaTo pPa3MHUTHU 4YHMCIAa WM Karo pa3MUTHU
penanuy Mexay aaTepHaTUBUTE.

[lenute Ha 3aga4nTe MOTaT J1a ca:

— u300p HA MOJAMHOXKECTBO OT “Hal-100pUTE”, B HAKAKHB CMHUCHII, AITEPHATUBY;

— Hapenba Ha aITEPHATUBHTE OT “‘Hai-HoOpara” 1o “Haii-momara”;

— pa3zensHe Ha MHOXKECTBOTO OT aJITEPHATHUBU Ha MOJAMHOXKECTBA (KIBbCTEPH) OT
1o100HH, OJIM3KK AITEPHATHBH.

Te3u uenu ce mocTUrar ype3 CpaBHsIBaHE HA aITEPHATUBUTE KAaTO C€ B3eMeE MPEJIBU/I:

— BHUJA HAa KPUTEPUUTE,

— BaXHOCTTA (3HAYMMOCTTA, TEIJIaTa) Ha KPUTECPUUTE,

— BB3MOXXHHUTE TPYIHOCTU IPH CPABHIBAHETO Ha JBE ajdTepHATHUBH, HAIp. KOraTo
enHara € “mo-mobpa” OT JApyraTa OTHOCHO MOJIMHOXECTBO OT KpPUTEPHH, HO
MHOT0 “TI0-JIOIIA” TIOHE 32 €JUH KPUTEPUU OT JOIBIHUTEIIHOTO MHOKECTBO.

[Ipouenypara 3a pemiaBaHeTo Ha Te3W 3a/Ja4d C€ ChCTOM OCHOBHO OT TpU eTara
(Herrera, F., and Herrera-Viedma, E., 2000), (Herrera, F., and Herrera-Viedma, E., 1997),
(Herrera, F., and Herrera-Viedma, E., 2000), (Roubens, 1997):

Eman nvpeu: Yuuguyupane na ungopmayusma, 3a ciiydass Ha KOJHMYECTBCHH WIIU
KaueCTBEHU KPHUTEPHUH, OLICHEHU MO Pa3IUYHMU CKaIM, Pa3MUTU KPUTEPHH, T.€. 3aJaBallld
pa3MUTH pelalii MEXIy alTEepHATUBUTE WIM cMeceHHM Kpurepuu. OCHOBEH NOAXO] 3a
yHUQUIMpaHe Ha HHPOpPMALMATA € TOJy4aBaHETO Ha Pa3MUTH peNaldd OT YHCIOBHUTE
OLICHKH Ha aJTEpHATUBUTE.

Eman emopu: Aepecupane Ha oyenkume no cuuku Kpumepuu, 3a TOIydyaBaHE Ha
oOm1a olleHKa 3a BCsiKa anTepHaTtuBa. ChIECTBYBAT JIBa OCHOBHU I1O/IX0/1a 3a arperupaHe Ha
OILICHKHUTE Ha aJITePHATUBUTE WM CTENIEHUTE Ha MIPUHAICKHOCT KbM PA3MUTHUTE PENlallii MO
BCHYKH KPUTEPUH 32 MOJTyd4aBaHe Ha 0000IIEHa OIlEHKA MM CTETIeH Ha MPUHAICKHOCT KbM
arperupaHara penainus 3a BCSKa ajTepHATHUBA: AalpoOKCHMAIlMOHEH M CuUMBOJeH. [lpu
aIpOKCUMAIIMOHHUS MOJXOJl C€ pealu3upa UAesTa 3a KOMIEHCAIUs U KOMIPOMHC MEXITY
KOH(JIMKTHUTE KPUTEPUH, KOraTo TOBAa € Bb3MOXHO. CHMBOJHMAT MOJXOJ] C€ Mpuiara npu
KaueCTBEHU KPUTEPHUM KaTo ce MpeJroiara, yeé JUHIBUCTUYHOTO MHOXECTBO OT TOHATHUS €
HapeJeHa CTPYKTypa paBHOMEPHO Pa3NpeesieHa BbPXY CKalara.

Eman mpemu: Ilocmueane na yenume. Ha 1031 eran ce pemaBar 3aaadu 3a: u300p Ha
“Haii-goOpara”, B HSKaKbB CMHCHJI, alTepHATWBA; 3a Hapeada Ha MHOXECTBOTO OT
aJITepHATHBH; 3a pa3lieisiHe Ha MHOKECTBOTO aJITEpHATHBHM Ha MOAMHOXKECTBA OT MOA0OHH,
OJM3KU alTepHATUBH, T.€. IOJIy4yaBaHe Ha KI'bCTEPH.

Ha ®ur. 3 e noka3zaHa cxema Ha aJIrOpPUTHM 3a B3€MAaHE HA PEUICHUE IPU Pa3sMUTH
MHOJKECTBA.
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MN360p Ha
anTepHaTUBK

|

MN36op kputepum

- [

KosnmuectseHmn Kputepmm KauecTBeHu Kputepum PasmuTun Kputepum

!

YHuduumpaHe Ha MHGopmaumaTa

|

M360p Ha Terna Ha Kputepumte

PazmuTtun Pasmuta DYHKLUNM OT OLEHKUTE Ha
yncna penauma anTepHaTMBuTe

TernosHu
KoepuuMeHTH

Mpoueaypw 3a arpervpaHe

/\

AI'IpOKCVIMaLI,VIOHeH noaxona, CvmBoneH nogxon,

S —

JocTturaHe Ha uenute

/\

Hapea6a Ha anTepHaTUBUTE M360p Ha MHOMECTBO OT Hail-406puTe MonyyaBaHe Ha KAbCTepU

Due. 3 AJZZOpum’bM 34 63eMAHE HA PEUERUA nPpU pASMUMU MHOMHCECMBA

B 3aBucuMoOcCT OT BHJAa Ha JaHHUTE ca Pa3pabOTEHU pasIudYHH aaropuTmu. OOIIa
CXCMa Ha AJTOPUTMHUTC € JaJACHA Ha @ur. 1.3. AJ'II‘OpI/ITMI/ITC ca HO)Ip06HO OIIMCaHUu U
nyonuKyBaHu B cieanute uscnensanus (Peneva V. a., 2008), (Peneva, V., and Popchey, 1.,
2003), (Peneva V. I., 2007), (Peneva, V., I. Popchev, 1998), (Peneva, V., and Popchey, 1.,
2001), (Buckley, 1989), (Peneva, I., I. Popchev, 2010) .
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AnTepHaTuMBM

Kputepumn

!

!

\

Hepasmutu Kputepun

PaszmuTtn kputepumn

Hepasmutn uncna

J

l

l

OLEHKM - HepPa3MUTU Yncna

OUEeHKM - pa3muTH penaunmn

OUEHKM - pasmuTh Yncna

|

ATOKRI1

MN&RR/ ARAKRI1

ARAKRI3

L

PasmuTu penaumu c onpeseneHu cBOWCTBa

|

PeanHu uncna

ARAKRI1

\

. T
TernosHu KoepuumneHTH
ATOKRIF TernosHU KoedULMEHTH
\I/ PaHskupaLia GyHKumMA

PasmuTti penaummn

ATOKRI2

PeanHu
DYHKLMK

ATARR
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ARAKRI2

TernosHU KoepULMEHTU
PeanHun yncna

)

TernoBHU KoedULMEHTH
ArpermpaHu pasmuTu Ymcna

41

Arpervpaliy onepaTtopu
C TErNOBHW KoebULUMEHTH

Arperupatluy onepatopu 6e3
TEern0BHW KoedULMEHTH

Pasmutun penauum c
onpegeneHun CBOICTBA

JNINHEeWHN
dyHKUMM

napameTpuyHu
JINHEVHWU GYHKLUK

KBagpaTHu
DYyHKUMMK

A

0606Lwasaly, onepaTop Ha
CcMecBaHe

AcUMETpUYHA penauus

)

Hapenba

Que. 4 Odbwa cxema Ha pazmumume aicopuUmmu

B 3akurouenne Morar Ja ce HarpaBaT U3BOJIU, CIIOPE KOUTO MPOABbIKaBa Pa3BUTUETO
Ha METOJUTE Ha TEOpUsiTa HA MHOTOATpUOyTHATA TIOJIE3HOCT, HA ayTPAHKUPAIIUTE METOIU U
Ha HMHTEPAKTHUBHUTE METOIM 3a pellaBaHe Ha 3agadyd Ha MA. HMHcTpyMeHTapuymbT Ha
MeTomuTe € M1o0pe pa3paboTeH u yiecHO nmpuwiokHuM oT JIBP mpu pemaBane Ha mpuiiokHH
3a/1a4H.

3a pelraBaHe Ha JMHEHHU, TUHEHHHU [ETOYNCIICHN U U3ITbKHAIM HEIMHEWHU 3a7]a4d Ha
MO ckanapu3almoHHaTa METOAOJIOTUS MPOIbIKaBa Jla MMa BOZAEIA poJid. 3a pelllaBaHe Ha
KOMOWHATOPHHU Y HEW3ITbKHAIM 3a1a4u Ha MO ce 3acuiBa U U3CieI0BaTesIckara akTUBHOCT,
CBBbP3aHa C alPOKCUMAI[MOHHUS TTOJXO/I.

AKTHUBHO ce€ pa3paboTBaT aJrOPUTMHU 3a TMPHUIOKEHHUE Ha TEOPHUSATA HAa Pa3MHUTHUTE
MHOXecTBa. ONMUTHT MOKA3Ba, Ye MPHU peliaBaHe Ha MPUIOKHU 33]]a4ud U3MOJI3BAaHETO HA TO3U
MHCTPYMEHTApUYM H3MCKBAa BHCOKO HHMBO Ha Mo3HaHus oT ctpaHa Ha JIBP. Ilomyuenute c
TPAAUIIMOHHUTE METO/IU PEILIECHUS Ca I0CTaThYHO KOPEKTHU U M3UCKBAT MO-MaIbK BPEMEBH,
UHTEJIEKTyalleH UM WH(OpPMAlMOHEH pecypc B CPaBHEHHE C pEUICHHATa, MOJIYYeHH IO
METOIUTE Ha pa3MuTa Joruka. ToBa ompegens NO-IIMPOKOTO TNPUIIOKEHHUE Ha
TPAAULMOHHUTE METOAM MPHU PEIIaBaHE HA MPUIIOKHHU 3a1a4H.

To3u W3BOM OMpenenud OCHOBHUTE TEHIEHIUM MPU pa3pabOoTBaHE HA AITOPUTMU U
MOJIENN B AUCEPTALMOHHHUS TPY.
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I'1aBa 2. Mojenu 3a olleHKa HA HHBECTUIMOHHATA NMPHUBJICKATEIHOCT HA
HHTETPUPAHU BbHPXY MpeKa areHTH

ApxuTrekTypara Ha MoJeluTe 3a uHTerpauus Ha WA BbpXy 3a7ajieHa TEXHOJOTHYHA
mpexka (TM) e pa3neneHa Ha 1Ba KOMIIOHEHTA:
— Mognen 3a u3bop Ha arentu — ydactHulU B KC, KOUTO OTroBapsT Ha 3a1aJeHU
KPUTEPUU 32 YCIOBUS 32 MHTETpallts;
— Mopmen 3a wu3bop wna Bapmant Ha KC, ocurypsBama ycroifumBa
KOHKYPEHTOCIIOCOOHOCT ¢ OTUMTAHE BJIMSHUETO HA OKOJIHATa OM3HEC cpefa.
Pa3zpaborenute mMozpenu mo3BoJisiBaT OOEAMHSABAHE Ha LEIHS IPOIEC HAa B3eMaHE Ha
pelleHre Mpu HHTerpauus: OT II'bPBOHAYAJIHOTO 33/JaBaHE€ HAa AareHTU—TOTEHIMaJIHU
enemenTd Ha KC o okoHvaresneH n36op Ha BapuanT Ha KC.

2.1. MogeJ 32 n300p HA areHTH - YYACTHUIM B KJIBCTEPHATA CTPYKTYypa

enuTe Ha Mozena ca: ot 3aaaneHo MHOXKecTBO MA, pasnpeneneHu no Bb3iure Ha TM,
Bb3 OCHOBa Ha oyeHnka Ha cvcmoaunuemo na paszsumue (OCP) nga ce HampaBu u300p Ha
areHtu-nioteHimanau ydactHui B KC. Ot nonmyuenurte Hapen6bu no OCP ga ce mampasu
n300p Ha rpyma, OJIU3KU [0 CTOWHOCT Ha oyexka Ha ycmouuueo pazsumue (OYP) arentu. 3a
Ta3| IeJ1 ¢ TOMOIITA Ha MOJICITUTE CE MPABSIT:
— Hapen6a na arentute no creneH Ha HamansiBane Ha OCP, npuHaanexanm KbM eIuH
U ChIIY Bb3ea Ha TM;
— Hapen6a Ha arentute 1o crernieH Ha HamaisiBane Ha OCP 3a msutata TM;

— MW36op Ha rpynu arentu — yyactauim B KC. Kpurepuii 3a u360p: OJU3KH CTOHHOCTH
Ha OVYP.

2.1.1. lepunuuus Ha 3aga4uTe 32 M300p HA areHTH

3a mocTposiBaHE Ha MOJICTUTE ca Ae(PUHUPAHU CICTHUTE 33/1a4d 3a H300p:

3aoaua 1: Jla ce HampaBH OlLIEHKAa Ha ChCcTOsHUETO Ha pa3Butue (OCP) Ha areHTHTE
MPUHAUICKANIM KbM €IUH W CBII Bb3ed Ha TM (XOpU30HTAJIHA MHTErpaIvs) W TAXHATa
noapenda 3a Bceku Bb3ed Ha TM B Husxopsm pen. Pewenus Ha 3adaua I ca cniuchiim Ha UA
3a BCEKH B3I, MMOIPEACHH 10 cTeneH Ha HamamsiBane Ha OCP.

3aoaua 2: Jla ce nanpaBu OCP na arenture 3a nsnmara TM (cMeceHa WHTerpamus) u
TAXHaTa Hapeada 3a ISUI0TO MPOCTPAHCTBO Ha MpeXkaTa 1o cTerneH Ha HamansBaHe Ha OCP.
Pewenus na 3adaua 2 ca: cnuchblld Ha areHTH 3a Ipiara TM, moapeneHu MO CTeneH Ha
HamassaBane Ha OCP.

3aoaua 3: Ilo pa3paboTeHa cucTeMa OT KpUTEpUH, AeUHUpaHA KATO YCmMOudugo
pazeumue (YP), BCHUKM areHTH OT 3aja4a 2 Ja ce MO3WIMOHHPAT BBPXY MOAUSOHA HA
yemouuusomo paseumue. Pewenue na 3adaua 3 € pasnpenelieHHe Ha areHTUTE BbPXY
noau2oHa, ¢ Koeto ce onpeaenart rpynu UA c¢ 6musku o croiinoct OYP.

2.1.2. Kpurtepuu 3a OCP u OYP

Cuctemara ot kputepun 3a nzuucisiBane Ha OCP e mokazana B Tabmuna 2.

Tabnuya 2 Cucmema om kpumepuu 3a OCP na acenmume

KPUTEPUU 3A OCP HA ATEHTUTE

PeHTabuaHocT Mpuxoau ot peanunsauma/Pasxoam 3a peannsauma
NuksngHoct KpaTKoTpaiHu akTneu/KpaTKOCPOUHM 3a4b/IXKEHMSA
Obpautaemoct Mpuxoau ot peanunsauma/ KpaTKkoTpaiHU akTMBK
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KPUTEPUU 3A OCP HA ATEHTUTE

3a4NbKHANOCT [dbnrocpoyHu 3aabaxeHna/ Kanuran

EdekTmBHOCT HeTHa neyanba/ YncneHocT Ha nepcoHana
NHBECTMUMOHHA aKTUBHOCT Pasxoau 3a uHBectMumn/ Pasxoam 3a peannsaymsa
MHBecTULMM B YOBELWKM pecypcn | Pasxoam 3a kBanndukauma/ Pasxoam 3a peanunsauyms
MNasapeH aan KoedunumeHt

[An HAa NOCTOAHHWU KNNEHTU KoedunumeHt

NHTepec KbM MHTerpaumsa = [la/He | KoepuumeHt

MpounssoanTenHocT CpeaHa paboTHa 3annata / MNpuxogu oT peannsauma
EdekTmsHocCT Ha [IA HeTtHa neyan6a/ AA

Cuctemara ot kputepun 3a nzuucisisaie Ha OYP e mokazana B Tabmuma 3.

Tabnuya 3 Cucmema om kpumepuu 3a OYP

Kputepuu 3a OYP Ha areHTUTe
l. MKoHOMMYeCKa KpeaTUBHOCT

1.1 NHBECTUUMOHHA aKTUBHOCT MHBECTUUMOHHA aKTUBHOCT = Pa3sxoau 3a
nHsectnumm/ Obwm Pasxoamn
1.2 B3aumopgeincTBue ¢ Hay4yHM 3BEHA Ka4yecTBeHa oueHKa no gecetobanHa
CKana
1.3 HnBO Ha TEXHONOIMYHO pPa3BUTHE KauyecTBeHa ouLeHKa no aecetobanHa
CKana
1.4 UHdopmauMoHHa ocurypeHocT KayectBeHa ougeHKa no gecetobanHa
CKana
1.5 KBannoumKauMoHHO HMBO Ha NepcoHana KayectBeHa ougeHKa no gecetobanHa
CKana
Il.  Pacrex upe3 KOHKypeHTocnocobHocT
2.1 KayecTBO Ha NpoayKTa KayecTBeHa oueHKa no aecetobanHa
CKana
2.2 NasapeH asn cnpamo 6a3oBa CTOMHOCT OT nacnoptute
2.3 CteneH Ha npodecnoHanM3bM Ha KauecTtBeHa oueHKa no gecetobanHa
YNPaBAEHCKMA eKnn CKana
2.4 CTeneH Ha ycnewHocT Ha busHeca Meyanba/OA+neyan6a/ bpow 3aetn
2.5 CreneH Ha ACHOTa 32 NepCneKkTnBM 3a KayectBeHa ougeHKa no gecetobanHa
passuTtue CKana

Karo BxonHa nHpopmanus 3a U3YUCIIBAHE HA KPUTEPUHUTE C€ U3MOI3BAT ,,[1aCIIOPTH”,
KOUTO CBhABpKAT OCHOBHU XapakTepuctuku Ha MA. Ilacnoprtute ce mombiBar 3a BCEKU
noTeHuuaneH yyactHuk B KC.

2.1.3. Pemienus Ha 3a1a4uTe 32 H300p HA areHTH B KJIbCTEPHATA
CTPYKTYypa

Pemenue Ha 3aodaua I

Cronka 1: Onucsa ce TM 1 ce mocouBaTr HEMHUTE XapaKTEPUCTUKH.

Crpnka 2: Msrotsar ce crnucbiy Ha A ¢ nmocouBaHe Ha NPHUHAIEKHOCTTa UM KbM
BB3JIHTE Ha TM.

Croika 3: 3a Bceku A ce u3rorss ,,macnopr’’.

Crpnka 4: U3BbpmiBa ce MOAPEKIAHE HAa areHTUTE BbB BCEKUM Bb3ea Ha TM. 3a

Aemopegepamu Ha ducepmavuu 1 (2013) 23—-62



44 HNpuna AnexkcangposHa Panesa

nonpexaanero ce um3nomBa mMetonbT PROMETHEE I, peammsupan ¢ DSS MKA - 2
(Vassilev, V., S. Konstantinova, 2005). M360psT ce ocHOBaBa Ha OrpaHMYCHATa CPABHUMOCT
MEXJy alTepHaTHBUTE. Bb3 OCHOBa Ha pa3JIMYeH THII WHTEP- W HWHTPAKpHUTEPHUATHA
uHpOpMaIs, MOJdy4YeHa OT ,,acropra’ ce MmpaBu 000OIIeHA penaliys, KOSTO IO03BOJISBA
n300p Haii-moOpara anTepHaTuBa OT Hapea0a B HU3XOSII HITH Bb3XOJISI PE/I.

3a 1eTa ce U3BbPILBA:

a) BoBexnane Ha Qynkuus Ha mpeanouyutanue Pj(a,b) Ha antepHaTMBUTE I10
orHomrenue Ha kputepus f;(.). 3amaBa ce karo (yHKIMSA Ha pasniukaTa d; MEXIy
CTOHHOCTHUTE Ha TO3M KPUTEPHUIl B IBETE AITCPHATHBH:

d; = fj(a) — f;(b).

Ha Bceku kputepuii fj(x), j=1,..,k ce cpnocraBs enuH 0000IIEH KpUTEPUU -
(ynkumMs Ha penaumnsTa d; M ce 3a1aBa JJBOMKara:

(fj (x), P(a, b)).
B 3aBucuMocT oT M30paHMs TUI KPUTEPHUIl Ce BBHBEXKAA NOMBIHUTENHA WH(MOpMALIUS
CBOTBCTHO 3a €AWH UJIN IBA HapaMeTLpa. I/I3HOJ'I3B21T CC CIICAHHUTC HapaMeTpI/II
q — IIpar Ha HECPA3JINMIUMOCT, OIIPpCACIIALL JIMIICAaTa Ha IPCAIIOYUTAHHNC,
p — npar Ha HpeI[HOLII/ITaHI/Ie, onpeﬂemﬂu CHUJIHO Hpe[[HO‘-H/ITaHI/Ie;
s — l'aycoB mpar, cToifHOCTTa Ha S TpsAOBa 1a ObJe 3a/1a/ieHa B HHTEpBaIa Mexay q u p.

b) OmnpenensiHe Ha WHICKCH HAa NPEONOYMTAHUE: 32 BCSKA JIBOWKA alTCPHATUBH,
MPUHAJICKAIA KbM MHOKECTBOTO alTepHATHBH | Ce moiydaBa CTENCHTa HA IUIOCTHO
IPEINOYNTAHNE HA eIHA alITCPHATUBA CIIPSIMO JIpyra:

va, b € 1,Vj = 1,2, ..k {fi(a),f;(b),d; = fj(b) — fi(a),P(a,b)}.

W3uucisiBar ce MHACKCHTE HA IMPEIANOYUTAHHE [0 BCHYKH KPHUTEPUH U
ayTpaHKHpaumuTe noToud. Ypes Tsx, M0 BCUUKU Kputepun 1(a, b) ce u3MepBa CTEICHTA, B
KOSITO aNTepHATHBaTa @ € MPEANOYMTaHA Mpel ajTepHaThBara D Karo ce B3UMAT MPEIBHI
BCUYKH KpuTepuu. Te3u MHICKCH ce M3YMCIIBAT 3a BceKu naBa kputepus ot | u ot m(b, a).
JIBYITOCOYHO.

¢) M3umcnsBaHe Ha ayTpaHKUpAIIM MOTONM H O00OOIICHH penanuu: 0000LIeHHTE
penanuu ce ompeiessaT Ha 0a3a T.Hap. ayTpaHKHpAIld TOTOIM, KOUTO C€ O3HayaBar C
¢*(a),¢ (a) u ¢p(a). Becexkn OT ayTpaHKMpaIIUTE IOTOLMTE CE€ acouMmpa ¢ (GUKCHpaHa
aNTepHATUBA (; U B M3YKMCICHUETO MY y4acTBAaT BCHYKH OCTaHAIU nmoTouu. Te3u moromu ce
HapU4aT ChOTBETHO MOJIOXKHUTEICH M OTPHLATEIICH ayTPAHKUPAIIX MOTOIHU. [10I0KUTETHUST
ayTpaHkupan ToTtok ¢ (a) mokassa Kak anTepHaTMBara a CTOM MPEN BCUYKH JPYTH
anrepHaruByi. KonkoTo mo-ronsma e croiiHocTTa Ha ¢ F (@), TonkoBa anTepHaTHBara a € Io-
n00pa CrmpssMO OcCTaHaiuTe anTepHartuBd. OTPHUIATEIHUST ayTpaHKUpail MOToK ¢~ (a)
M3pa3sBa Kak aJTepHATHBATa @ ¢ MPEANoYeTeHa CIPSIMO IPYTUTE AITCPHATHBHU B3ETH 3a€IHO.
Koskoto mo-manka e croiiHocTTa Ha ¢~ (@), TomKoBa mo-100pa € anTepHaTuBara a CrpsMo
OCTaHAJIUTE aJITEPHATHBH.

C momorira Ha ayTpaHKUPAIIUTE MOTOIM MOTAT Ja ce AeUHUpPAT TPUTE Pellallii Ha
npeanountanue P, | u R. 3a Bceku nBe antepHatuBu a,b € [ ce u34McIsIBAa TOYHO €IHO OT
CIICTHUTE YCIIOBUSI:

aPb, axo:

¢*(a) > ¢*(b)AP™(a) = ¢~ (b)
¢*(a) = ¢*(B)NP™(a) < ¢~ (b)

¢ (a) = ¢p*(bINp™(a) = ¢~ ()
aRb, B ocrananure ciydam.
3a u3unuciagBaHe U MoJiydaBaHC Ha II'bJIHATA Hapezl6a Ha aJITCPHATHUBUTC CC U3IOJI3BA

alb, axo:
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ayTpaHKHPALIUAT TOTOK ¢(a), paBeH Ha:
¢(a) = 9™ (a) — ¢~ ().

Ypes ¢p(a) ce neunupar penanuuTe Ha MPEANOYNTAHIS U THKAeCTBOTO P 1 I

aPb, ako ¢(a) > ¢(b)
alb, ako ¢p(a) = ¢(b).

[Ipu pemienneTo Ha 3adaua 2 ce W3MBJIHABAT MPOIEAYPUTE, onKucaHu B 3adaua I. 3a
nbpBOHAUaHAaTa WHGQOpPMAIMs ce€ W3MO0JM3Ba OTKJIOHCHHETO Ha CTOMHOCTUTE Ha
WH/IMBUIYATHUTE MTapaMeTpu OT 0a30BUTE OT ,,IIACIIOPTHTE” .

B®3 ocHOBa Ha penanuu, MOJyYeHH B CThIKA | ce M3BBPIIBA MBIHO MOAPESKIAHE HA

MHOXCCTBOTO OT aJITCpHATHBU U CC IIOJIydaBa Ha CIIMCHK HA NOAPCACHUTE arC¢HTU 3a Iijiara
T™.

Pewenue na 3adaua 3:

Creoka 1: Cren BbBek1aHe Ha ayTpaHkupamus notok (OCP) u ananus Ha cnuchuuTe
oT 3aodaua 1 n 2 ce onpenens ciucbka Ha A norernmanan yqactHuim B KC.

Croika 2: 3a Bceku A ot cnucbka ce nzuucisisa OYP.

Croiika 3: 3aaBa ce nonueon Ha yCmouyugo pazeumue.

Croika 4: UA oT ciucbKa OT CThIKA | ce MO3ULMOHUPAT BBPXY HOIUCOHA.

Crpnka 5: [losunmonupanute BepXy noaueona WA ce aHanmsupar u (HopMHpaHHUTE
TPYyIH CE OMKCBAT.

Pazpaborenust momen mo3BoisiBa m30op Ha MA, xomto ma dopmmpar KC Bbpxy
3amagena TM mo kpurtepuii Onusku croitHocT Ha OYP (PageBa, 2011). 3a oOpaboTka Ha
uHpopmaruaTa ce n3nonsBana DSS MKA — 2.

2.2. MopeJ1 32 OlIeHKA HA UHBECTHLIMOHHATA NPUBJIEKATETHOCT HA

KJI'bCTEPHA CTPYKTYpa

OcHoBHa 1Lend Ha Mojela € IMojAlnoMaraHe Ha u300pa Ha MHBECTULIMOHHO Haii-
npusiekarenHara KC ot MHOxecTBO AepuHupanu BapuaHTu (antepHarusu) Ha KC.

To3u Mozen € OCHOBEH eJIEMEHT OT CHCTEMA 3a MOJIIOMaraHe B3eMaHETO Ha PEelleHUE.

3a onenka Ha edextuBHOocTTa Ha KC e nedunupan Kputepuil wuunsecmuyuonma
npusnexamennocm (Panesa, 2008), (Popchev, I. Radeva 1., 2004) na KC (IPkc).

Hueecmuyuonna npusenexamennocm e unmeepaina oyewka Ha KC, koamo
Xapaxmepuzupa nepcnekmueume 3a HelHomo pazeumiue, 6b36PbujaeMoCmma Ha 610NCEHUMe
uHgecmuyuy, egexmusHocmma Ha U3NOA36aAHe HA AKMueume u 63aumMoOelucmeuemo ¢
sévHWHama cpeoa (nazapu, oocmasuuyu, kauenmu). C npyru aymu |IPyc € m3meputen Ha
UKOHOMHYECKHA e(DeKT OT M3IMOI3BaHEe Ha MaTepUaIHH, (PMHAHCOBU M HE(PUHAHCOBU peCypcH
IpY MUHHMAJTHO PaBHUILE HA PHUCKA.

Onenkara [Pxc ce momyuaBa upe3 pelraBaHe Ha MHOTOKpHTEpHaHa 3ajaya 3a u300p.
IIponenypara 3a OIEHKa BKJIIOYBA CIIELUANTHO pa3padoTeHa cucTeMa OajJaHCHpaHU
nokasarenu (BSc) (Panesa, 2009).

Nudopmarmonnara 6a3za 3a m3uucisiane Ha IPyc e xonconuoupan 6w0dacem (Kb),
pa3paboTeH Bb3 OCHOBA Ha ChCTaBeHa Imporpama 3a aeriHoctra Ha KC.

IPxc € moka3zaren, kKOiTO OIleHsIBa yCTOWUMBaTa KOHKypeHTocrocooHoct Ha KC.

VYeroitunBa koHKypeHTocrocooHocT Ha KC e MHorodakropeH, CTpaTeruuecku
yIpaBJisieM IpOIEC, U3rPaZieH BbPXY NPUHIUIINUTE HAa: CUCTEMHOCT, KOMIICKCHA OIIEHKA Ha
dakTopuTe, yNpaBIsSeMOCT, OTUYMUTAHE Ha CHEIM(PUUHH XapPaKTEPHCTUKH, PAH)KUpaHE Ha
[IOKA3aTeNINTe 10 BAXHOCT, MH(POPMAIMOHHATa OCUTYPEHOCT, CBIOCTaBUMOCT U
HEIPEKbCHATOCT.

3a nocTposiBaHe Ha MOJIeJ1a MIPEABAPUTEITHO Ca OIMCAHU TPU TPYIH MIPOLEAYPH:

— Jlepunupane Ha cucTeMa OT IIOKa3aTeNd 3a OICHKAa Ha WHBECTUI[MOHHA
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MPUBJIEKATEIHOCT Ha BapuaHTute Ha KC;

— MH3zuncngsane Ha Kb na KC;

— OreHka Ha WHBECTUIIMOHHA MPUBJICKATEIHOCT IMPHU YCIOBUS Ha OE3pHCKOBa
WHBECTHIIHSL.

2.2.1. Cucrema oT noka3arteJiy 3a OIICHKAa HA HHBECCTUIIMOHHA

NPHUBJIEKATEJTHOCT HA KJIbCTEPHATA CTPYKTYpPa

Cucremara OT IOKa3aTeld 3a OLEHKA HAa MHBECTUIIMOHHA IPUBJIEKATEIHOCT, KOSTO
CBHOTBETCTBA Ha ropen30pOCHUTE MPUHIUIHK € pa3padoTeHa Ha 0a3ara Ha MOJXOAA cucmemda
om banancupanu noxazamenu (Balances Score Card, BS¢) (Kaplan, R.S. and Norton, D.P,,
1996) mpu ycioBusITA Ha pPAaBHOBECHE MEXIY KPAaTKOCPOYHHM U JBJITOCPOYHU IICIIH,
(¢uHaHCOBM M HE(UHAHCOBM IOKA3aTeIM, BbTPEIIHU M BBHIIHU (akTopu (AJeKCaHApoBa,
2002). BSc mo3BoisiBa M3MepBaHE Ha CTCNEHTAa Ha pealM3MpaHe Ha 3aJOKCHHUTE IETH U
oueHka Ha edekTuBHOCTTa Ha JeiiHoctTa Ha KC. Ilpu mocrposiBane Ha BSc 3a IPyc e
NpUIOKeHa MHOTOKPHUTEpHAIHA Tpoueaypa 3a nu3oop. M300pbT Ha mokas3arenu ce U3BbPIIBa
0 KPUTEpUH: Bpb3Ka cbC crparermueckara tema (Kj), xommuectBena croiiHoct (Kjy),
nocteiHOCT (K3), eqHosznaunoct (K4) u 6anancupanoct (Ks).

N360pbT Ha mokaszarenu B BSc e uteparuBHa excneprtHa mpouenypa. OcHoBaBa ce
BbpXYy H30paHuTe crparermuecku 1enu u crparerudecku temu (CT) nma KC, orpacnosu
[IOKa3aTeNly, TeHJCHLIMUTE B pa3BUTHE HA OTJEIHUTE BBTPEIIHU OM3HEC mpolecu U 06a30BU
OLICHKM Ha OW3HEC MpPOLECUTE, CBBP3aHM C AaJeH MNPOMYKT/ yciayra KbM MOMEHTa Ha
CTpyKTypupane Ha BSc.

2.2.2. llpouenypu 3a pa3padboTBaHe HA KOHCOJMIUPAH OIOIKET

Kb e chBKynHOCT OT cTparerndecku Owomxkerd, pazpadorenu no CT. Pa3paborBanero
Ha Kb e MHoOrocrenkoBa WTepaTMBHA MIpOLEAYypa, IPHU KOSITO CE€ CpaBHABAT €PEKTHT OT
neitnoctTa Ha KC 1 HeoOxonumuTe pa3xoau Ha (PUHAHCOBU M HE(UHAHCOBH PECYPCH.

Onenkara Ha uneecmuyuonnama npueiekamenrnocm Ha Kb mnokas3Ba creneHra Ha
JOCTUTaHE Ha cTparermyeckara 1esn Ha mHrerpaunusata. Ha ®dur 5. u @ur. 6. ca nokasanu
CTBIIKUTE Ha CTPATErHYEeCcKO IUIAHMpPAHE U MPOLECHT Ha YNpaBICHHUE, Ype3 CTPATErMYECKO
IUTAHUPAHE.
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dopmynupa yeckKa uen Ha
KNbCTEPHATa CTPYKTYpa

y

[ ¢Wpaue Ha CT, Boaewm oo peannsnpaHeTo Ha C'rpa'remqecg\u,en ]
PasnpeneneHune Ha
[JENHOCTUTE NO
OYHKLMOHANHN
cTparerum
CT O6yueHue
A4

[tbopmynupane Ha AeWHOCTH 3a peanusaums ] [Pecypcu Ha ]

CT BbTpewHun 6usHec -
npouecu

Ha TM KNbCTepHaTa CTPYKTypa

Que. 5 Cmwvnku na cmpame2uieckomo niaHupaHe

CTpaTerM‘-IecKM TEMU

AHanus Ha
BbTpeluHaTa

cpeaa

AHanus Ha
BbHLUHAaTa

cpepa

Mporpama 3a aeiicreue

v

dopmynupaHe Ha AeAHOCTH

A 4

MporHo3upaHe Ha pecypcu <

Pa3spaboTBaHe Ha cTpaTernyecku 6roaxxeTn

Pa3paboTBaHe Ha KOHcONUAUPaH GlogxkeT

OLlEHKa ~ KoHconugupan
O6paTtHa Bpb3Ka U ynpasneHue 6rogker

7 he |

Que. 6 IIpoyec Ha ynpasnenue upe3 cmpamezuiecko niaHupane
3a Bceku (opmupan BapuanT Ha KC ce wm3umcnsaBar Oromxetu mno CT, xouto ce
obexunsiBar B 0611 Kb.
[Mponenypara cbabpxka OCEM CTHITKH:

Cmwnka 1: ®Dopmynupane Ha cTparerndeckara 1en na KC.
Cmwvnka 2: Onucanue Ha 3ananenara TM.

Cmwnxa 3: ®opmupane Ha Bapuantu Ha KC. Bapuantute morar 1a Obaar:
— Bapuanr 1: TM e HemrbiHA W NPa3HUTE 3BEHA IIIe C€ 0OCITY)XBaT OT BHHIIHU 3a

Aemopegepamu na ducepmavuu 1 (2013) 2362
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Mpexara UA;
— Bapuanr 2: TM e HenbliHa ¥ Npa3HUTE 3BEHA L€ OBJAT MONBIHEHH C HOBO
usrpanenu ot KC (cobctBenn maBectunuu) MA. Tlpe3 nepuona Ha m3rpaxkaaHe
Ha A, neitHoCTTa UM I1I€ c€ U3ITBIHABA OT BHHILEH 3a MpexaTta UA;
— Bapmuanr 3: TM e usisuio nonbiaHena ¢ 6au3ku mo OYP areHTu oT noimrona Ha
YCTOWYHBO Pa3BUTHE;
— Bapuantr 4: TM e HenbiHa W Tpa3HUTE 3BEHA IIe OBJAT TMONBIHCHH Ype3
MpPEBJIMYAHE HA areHTH U3BBH rpynupanute no OYP UA.
Cmwnka 4: 300p Ha 1utaHoB niepuon 3a pazpadorsane Ha Kb.
Cmwnka 5: PazpaboTBane Ha cTpykTypa Ha BSc.
Cmwnka 6: [lebunupane Ha IEWHOCTH 3a peanu3upane Ha Bapuantute Ha KC.
Cmwnka 7: Bepudunupane Ha BXomHaTa nHGopMariusi.

2.2.3. IlporHo3upane Ha KOHCOJWIAUPAH OKOIKET
Kb ce mporHo3mpa Ha 0a3zara Ha MPOTHO3HHM pazueTH 3a npuxomute Ha KC m

00001eHNTe pazxonu no aeitHoctu. OyHKIMOHAIHA cXeMa € Toka3zaHa Ha dur. 7.

MNporpama “feiicteua — Bpeme”

BapwmaHTt Ha KC YnpasneHue Ha KC
WU3rpaxkaaHe Ha IMNCBALLM €NIEMEHTU o2 .. tn

-] BbHLWHM ycnyrn
i ]I_) % KonekTusHa AocTaBKa Ha CYPOBUHU 1 E] D [:] D
maTepuanu — D D E] D

@ @ ‘ KonekTueHo 3aKynyBsaHe Ha [MA E] D E] D
UsrpaxkpaHe Ha UC
- 0o MHBECTULMM B HOBELUKM pecypcu E] D [:] [:]
peknamm
\2 : 2

MporHosupaHe Ha Npuxoam MporHosupaHe Ha pasxoan

; n t1 2 .. tn 4 2 .
HOCKM OT Pasxoau 3a Tpya,

HaumoHanHu n DDDD DDDD
MeXAYHapOAHH E] [:] D E] Pa3xopu 3a akTUBM E] [:] [:] [:]
z,':)?::r:p::::;pamu E] E] D E] Pa3xoay 3a CypoOBUHM U MaTepmanm E] [:] [:] [:]
[:] D D [:] Apyru pasxoaun D D D D

= =

v RS Halcelin —> KoHconugupaH 6logker <— JBEEMNSE HaloGlin
npuxoau pasxoau

Que. 1 Cxema 3a npoenozupane Ha Kb

[Honyuenusar Kb ce onensBa 3a 101mycTUMOCT:

— Ako nuckoHTHpaHuAT yucT napudeH motok (AUIIIl) e momokurenen, Kb ce
mpremMa 3a JOIYCTHM M ydacTBa B Ipoleaypara 3a u3dop Ha Bapuant Ha KC;

— Axo JUIIII e orpuuareneH, npoueaypara 3a nzuucissade Ha Kb ce Bpblia B
Ha4yaJIOTO KaTo Ce MPaBH PEAyKLUs HA JEHHOCTUTE WIA PEAYKIUS Ha PA3XOJUTe
3a pecypcu. Uteparuute ce nosrapsat gokaro JAUIIII crane monoxurenen. Ako
OamaHCHpaHETO HEe MOXKe Ja ObJie MOCTUTHATO 3a 3 - 4 uTepaluy, BapuaHThT ce
M3KJIIOYBA OT MpoIieIypaTa 3a u30op.

2.2.4. OueHka Ha UHBECTULMOHHA NMPHUBJIEKATEIHOCT NMPH YCJIOBHS HA

0e3prcKOBa HHBECTHLIMS
Onenkara Ha UHBECTUIIMOHHA IIPUBJIEKAaTENHOCT Ha BapuaHTa Ha KC npu ycioBus Ha
Aemopegepamu Ha ducepmavuu 1 (2013) 23—-62
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0e3prCcKoBa MHBECTULIMS CE OTpeesisi KaTo MHTEerpasiHa OlleHKa Ha HHAuKaropute Ha BSc.

[Iponenypara 3a u3bop Ha antepHaruBa Ha KC ce ocHOBaBa Ha anropuTMHTE 32
MHOTOKpUTEpHaTHa OIleHKa ‘“‘THHEeiiHa KomMOuHarus Ha vyactHuTe Kputepun® LINCOM u
,MaKkcuMaJleH rapantupan pesyinrar’ MAXIMIN.

AnTepHartuBH @; ca oueHaBaHuTe BapuaHTu Ha KC. MHOXecTBOTO UM ce 03Ha4aBa ¢ 4,
a; € A(Vi). AnrepHaTMBUTE CE OIEHIBAT C YHUCIOBH (DYHKIIMH, H3XOJHHUTE JAHHU Ce
3aMycBaT KaTo MaTpula ||xl- j ||, KBJIETO | € HOMEp Ha aiTepHaTHBa (HOMEp Ha pen), j € HoMmep
Ha KpUTepHil (HOMep Ha CThIO), a X;; € OlEHKaTa Ha i ajTepHAaTHBa IO KpuTepuii K.
BposiT Ha yacTHUTE KPUTEPUU € KPACH.

MetonsT MAXMIN u3nckBa NpHBEXKIaHE HA OIEHKUTE Xij KbM CPaBHHMH CKaJIH.
Karo enuHcTBeHa OlleHKAa Ha ajTepHATHMBATA C€ MpUEMa MUHUMAJHATa OLEHKAa MO BCUYKU
YaCTHU KPUTEPHUH. ANTOPUTHMBT U3BBPIIBA Hapenda Karo Ha MBbPBO MSICTO c€ MOApEexaa
aJTepHATUBATA, YUSITO HAN-JI0IIa OIICHKA € MaKCUMAaJTHa.

MeToabpT ce onmupa Ha rapaHTUpaH pe3yiATaT, HO M3MOJ3Ba CaMO HErojsmMa 4acT OT
uH(poOpMaIUATa, KOSTO C€ ChABPKA B MaTpHIIATa ||xl J|| ToBa orpannyaBa HETOBOTO
U3II0JI3BaHE.

Metoapst LINCOM ce u3mon3Ba, KOraro BCUYKHU 33/1aJICHUTE BbPXY MHOXXECTBOTO A
YUCIIOBH (YHKIHMH (YaCTHU KPHUTEPHH) Ca HOPMAJIM3WpaHU M TPHUBEICHU KBM CIUH THII
(Makcumusupamy). OuneHKa Ha anTepHaTUBaTa @i € S; = Y,j AjX;j. AJITOPUTBMBT HOAPEKIA
alTepHATUBUTE B pPeJl HAa HEHapacTBaHE Ha YMCTIATa ;.

MHuorokpuTepraiHara mporeaypa 3a onenka Ha IPxc dopmupa Hapenba, B xosiTo Ha
nbpBO MsicTo ce kinacupa Kb onenen mo BSc, koiiTo ChOTBETCTBa Ha WHBECTUIIMOHHO Haii-
npusiekarensara KC.

[Tonydyenure pesynraru ce anaimm3upar ot JIBP u B cinydaii, ye Te HE yAOBIETBOPSABAT
HETOBUTE M3HMCKBAaHUS € TMPEIBHUIEH IHMKBJI 32 BHACSHE HA KOPEKIHH U TIOBTOPHO
n3unciaBane Ha Kb. Karo mpaBuio momydeHuTe Ha mbpBaTa UTEpaus pe3ylITard Haco4Bar
JIBP xbM HEOOXOMMHTE KOPEKIIUH.

B ciydaii, ye moaydeHOTO pelIeHre HE YAOBIETBOPSBA OTPAHUYUTEITHUTE YCIOBHUS Ha
3a/1ayara, uTeparuBHaTa MpoLeaypa ce BPbIlla B KbM Ipolieaypu 3a nporHosupane Ha Kb.

I'maga 3. Cucrema 3a moaAnoMaraHe Ha B3eMaHETO HA pPelIeHHe NPHU
HHTErpalnus Ha areHTH BbPXY 3a/1a/IeHa MpPexKa
Ha 6a3a Ha MeTOnMYHUS MOAXOA U MHCTPYMEHTAPUYM 3a CTPYKTypHA MHTErpalus Ha

HUA B KC 1 MonenuTe ¥ aqroOpuTMH 3a OLIEHKAa Ha MHBECTHUIIMOHHATA MPUBJICKATEIHOCT Ha
TE3U CTPYKTYpH € pa3padborena DSS ,, Map-Cluster”.

3.1. O01mM NPUHIIUIK HA U3TPaKIaHe HA CUCTEMH 3a MOANOMATraHe

B3eMaHeTO Ha pemienus (DSS)

DSS ,,Map-Cluster” e xoMmiOTBpHO Oa3upaHa WH(POpPMALMOHHA CUCTEMA OT CMECEH
TUIIL.

[IpoekTrpaHeTo € U3BBPIICHO B CHOTBETCTBUE C M3TPAJACHH MPaBWIIA U TPOIEAYpH 32
npoleca Ha CTpYKTypHa uHTerpamus Ha LA u orieHka Ha kauecTBOTO Ha BapuaHTute Ha KC.

3.2. OueHkKa HA PUCKA NPU B3MMAaHe HA pelIeHus 3a u300p
N360pbT Ha WHBECTUIIMOHHO Hai-mpuBiekaresnieH BapuanT Ha KC e pemaBane Ha
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MHOTOKpUTEpHATHA 3ajada 3a u300p NpH HHTETPAJICH KPUTEPUH UHBECMUYUOHHA
npuenekamennocm Ha KC 6 ycnosusa ma puck |Prisk. KOMIoOHEeHTH Ha TO3M HHTErpalieH
KpUTEPHUII ca:

— IPgc 6e3 oTunTaHe Ha pHUCKa;

—  IPxc ¢ aupexTHO oTunTane Ha pucka no meroaa NPV,

—  IPgc ¢ aupexTHO oTunTane Ha pucka no meroza IRR;

— |Pxc ¢ AMpeKkTHO OTUMTaHE Ha pUCKA 10 METOAA C.

WHrerpannara oneHka Mo KpuUTepuil uunsecmuyuonna npueiexamennocm Ha KC 6
YCN08Us HA pUCK € TMHEHA KOMOMHALIMS OT OLICHKUTE 110 YaCTHUTE KPUTEPUH.

3a nmpaBuio Ha TpaHchopMmupaHe Ha oeHKHUTE |Pyc € n30paH mpUHIMITBT HA aIUTHBHA
nosiesHocT Ha BapuaHT Ha KC A4;, KosiTo € olleHeHa 10 MHOXECTBO OT KPUTEPHUH.

B o0mus cioyuaii onienkara Ha Bceku BapuaHT A; Ha Kb, xato ckanmapHa BenuuuHa, ce
U3YHCIIABA MO opmyrnara:

m
IPKC =szW],V1=1,_n,V] = 1,m
j=1

n
=1
KbACTO:

d;j ca OLEHKUTE Ha i-mus BApUAHT 110 j-mus KpUTepHil (1em);
W; € TEIIOBEH KOE(HIMEHT O J-mus KpUTEpUii.

[Ipn nmpuiiarane Ha mpoueAypuTe 3a B3eMaHe Ha pemieHus 3a u3dop Ha KC uma npa
IOX0/1a IO OTHOLIEHUE HA BIUSHUETO HA PUCKA.

ITvpsu nooxo0: pEmICHHETO Ce B3MMa NpPU HHIUPEKTHO OTYMTAHE HAa PHCKAa dYpe3
JTUCKOHTHpaHe Ha uyucTus napuueH norok Ha Kb mpu mnpesymmnmus 3a Oe3puckoBa
WHBECTHIMS. B MpuioxHu 3ama4u, MOI00CH TOIXOMA PSIIKO /1aBa KOPEKTHO perieHue. To3u
IOIXOJ1 € OIUCAaH B IaBa 2.

Bmopu nooxo0: pemeHneTo ce B3MMa cJie]] U3CIeBaHe Ha PUCKOBHUTE (hakTopy.

Haunnurte Ha BKIIOUBaHE Ha PHCKa B MPOLEAYpUTE 3a U300p ca mpeacraBeHu Ha Our.
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| D
| |

OTuuTaHe Ha
T CamocrosTesnHa WUHTerpupaHe Ha
— KonuuyecTBeHa OLEeHKaTa BbB
HegopmanHa OLeHKa Bb3BpblLLAEMOCTTa
ocHoBa ot JIBP
MeTop Ha
KauectseHo MerTop, Ha cpeaHaTa — 6e3puckoBusa
OIMCELIC E€KBMBAJIEHT
-
MeToz Ha
KocseHo MeTog Ha
CTaHAAPTHOTO npucnocobsasaHe Ha
XapakTepusmpaHe SN
\_ — HOpMaTa 3a
OUCKOHTUMpPAHE KbM
pucKa
[ObpBo Ha
AHann3 Ha YyBCTBUTENHOCTTA peleHunATa
MerTog, Ha cumynaumaTa

Que. 8 Hauunu Ha 6Kk0Y8aHe HA pUCKa 8 npoyedypume 3a u300p

3a oupexmmno uscnedeane na pucka B MPAKTUKaTa Hal-uecTO c€ U3IO03BaT JMHAMUYHU
METO/M, KOUTO OTYUTAT CTOMHOCTTA Ha MMAPUTE BbB BPEMETO.

3a pelmiaBaHe Ha NPUIIOKHHU 337a4M, HAalH-4eCTO CE€ MPENopbYBAT HU3IOJI3BAHETO HA
metoaute NPV (Anekcannposa, 2012), IRR u o.

3a unoupekmHo uscieosane HA pucka HAU-IIMPOKO PAa3MpPOCTPAHEHHE MMa METOXbT,
KOWTO M3M0JI3Ba CPABHEHUE C OE3PUCKOB €KBUBAJICHT M Upe3 JUCKOHTOB (PaKTOP.

[Ipu npunarane Ha merona NPV kaTto 0ocCHOBEH MHIUKATOP 3a MPOSIBIBAHETO HA PUCKA B
KC ce uznonszsa Kb (rnasa 2).

AHanu3bpT Ha pUCKa Ha BapHaHTUTE HA OIOMKeT A; I|e/Id KOJIMYECTBEHO OIpe/esisiHe Ha
HEOIpeeNIeHoCTTa Ha (DakTopUTe, KOMTO BIMAAT BBPXY M30opa Ha anrepHaruBa Ha KC.
W3xoxmaliku OT mpuopuTeTa Ha LIEJIUTE HAa WHTErpanusTa, HeoOXOAMMO € PUCKBT Jia ce
OLIEHU O OTHOIIIEHUE Ha MOoKa3zaTenuTe cbe cuHTeTnueH xapakrep: NPV, IRR, 6. (qupexTHO
OTUMTAHE HA PUCKA).

3a u3cneqBaHe Ha pUCKa ce MpaBu MaTpulia Ha cueHapuute (Tabmuna 4).
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Tabnuya 4 Mampuya na cueHapuume2

Mapamempu | Bep. | C-cm NPV, ., NPVi (uHTerpmupaHo)
Ain Pi,m Ha = (NCFi‘m _ ll;zl NPVi,m
NCFim - K° i,m)- Pim B m
BapuaHm A1'1 P1,1 NCFl’l NPVlO
(onTMMmKUCTHUEH)
BapuaHm A, ; P12 | NCFy; NPVir
(peanuctuueH)
BapuaHm A1,3 P1,3 NCF1I3 NPVlP
(necumucTuueH)
NPV (uemezpupaHo) NPV;
(NPV,, + NPV, , + NPV, 3)
— 3
A;
Bapuaum A, ; Pna1 | NCF, 1 NPVy,o
(onTumucTHUeH)
Bapuaum A, ; Pn2 | NCF, > NPVyur
(peanuctnueH)
Bapuaum A, 3 Pns | NCF,3 NPVy,p
(necumucTuueH)
NPV (uemezpupaHo) NPV,
(NPV, 1 + NPV, , + NPV, ;)
3

*KO UHBECUYUU

IRR ce uzuncnsBa nmo popmymnara:

NPV,
IRR =1+ (rp, — 17)

NPV, — NPV,

KBJIETO:
I, € HOpMa Ha BB3BPBUIACMOCT, TIPH KOATO NPV, € MOJ0KUTEITHO YKCIIO;

I2 € HOpMa Ha BB3BPBIIACMOCT, IIpH Koo NPV, € OTpHIaTeHO YKCIIO;

I'paduuno IRR ce onpexnens kakTo e nmokazaHo Ha dwur. 9:

2 o
3a PCATUCTUYCH CHEHApUU CE U3II0JI3Ba Kb npu 6e3pl/ICKOBa WHBCCTHULIUSA (rnaBa 2) ONTUMUACTHYHHUAT ¥ TECUMUCTHIHUST
BapuUaHTH Cc€ pa3pa60TBaT CKCIEPTHO HA Oaza peaTuCTUYHUA CLISHapPII‘;L EKCHCPTHO C€ MMOCOYBAT U BEPOATHOCTUTE 3a pCAJIM3UPAHE HA TE3U
COCHapuu.
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NPV

NPV,

IRR

-NPV 1,

-NPV

Que. 9 I'paghuuno onpeoenane na IRR

CrorBeTHO 3a K Pa3JINiH UKOHOMUYCCKHU CUTYyallun CC U3I10JI3BAT q)opMmeTe:

k
NCF = Z NCE,.py;
n=1
k
z pn=1
n=1

o= \/zﬁzl(NCFn — NCF)2.p, n

k
ol = Z(NCFn — NCF)2.n1
n=1
1
C’bl"J'IaCHO OPUHOUIIBT HA HEAOCTATBYHOTO OCHOBAHUEC pL = -
n

3a OlleHKa Ha MHBECTUMILIMOHHATa MpHBJEKaTeIHOCT Ha BapuaHta Ha KC ce m3nosnssa
KOMIIJICKCHA OILICHKA, HM34YMCIJICHA Karo HHHefIHa KOMGI/IHaLII/DI OT OILICHKHTC, HOHyLIeHI/I 110
paznmuuHuTe MeToU (06€3 OTYMTaHEe HA PUCKA C HHAUPEKTHO U AUPEKTHO OTYUTAHE HA PUCKA).

OyHKIMOHATHATAa CXeMa Ha U3YUCIHUTENIHATa IpoLeaypa € mokazana Ha dwur. 9.

3a uzuncnsBane Ha [P; TipuMepHara marpuia 4x4 e nanena karo Tabmnuua 4.
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OueHKa Ha MHBECTULMOHHA NpuBAeKaTenHocT Ha KC ﬁl M360p Ha NOAX0Z 3a OTYMTaHE BAUAHWETO Ha Bu3Hec-cpesaTa |

I 3

| be3 oTunTaHe Ha pucka | | WUHAUPEKTHO OTYMTAHE HA pUCKa | | [IMpEeKTHO OTYMUTaHE Ha PUCKA |

Mpoueaypa 1 Mpouepypa 1| ——— > Tpoueaypa 1
I 3agasaHe Ha BS. — Mpoueaypa 2| ———————> [poueaypa 2

—> [Mpoueaypa 3| ——— > [lpoueaypa 3

Mpoueaypa 2

Mpoueaypa 4| OueHKa Ha |
Paspabotsate Ha | |  [poueaypa 4 Ll
BapuaHTK Ha KC |
| OnpegensHe Ha r | \L \L i
Mpoueaypa 3 Mpoueaypa 5 | NPVi | | IRRi | | Gi |
| Paspa6oTBaHe Ha Ai '— | [nckoHTMpaHe Ha Ai |
Mpoueaypa 5
Mpoueaypa 6 OueHKa Ha IPi risk

Npoueaypa 4 | Ouenka Ha IPIDNCF |—l i—‘
w1 w2 w3
\—‘—‘—\L Mpoueaypa 7

OueHka Ha IPiBS,
Hapep6a Ha Ai no IP H[ KomnnekcHa oueHKa Ha IPisa Ai ]

@ue. 10 Ipoyedypu 3a oyenka Ha uHEBeCMUYUOHHA NPUBTEKAMENHOC HA
sapuanmume Ha KC

Ouenxure [Py, [Py . v IP; ,  HaBapuantute Ha KC ce noxpexnar B Tabmuua 5.
Tabnuya 5
ki IPigge IPipycr TP IP;
Ai
wq IPiBSC Wy IPiDNCF W3 IPirisk IPL :W1'1PiBSC+
W2.IPiDNCF+W3. IPiTisk
A,
A
An

*W;j — TETJIOBEH KOS(DUITMECHT

Bv3 ocHoBa Ha oneHkure ot Tabmuma S5 w® ,,Temia’, WHBECTUIMOHHATA
npuBJeKaTeIHOCT [P; ce W3uucisBa Karo JIMHEWHA KOMOWHAIMS OT YaCTHHUTE OICHKH.
Bapuantute Ha KC ce Hapexxar no crerneH Ha HaMassiBane Ha [ P;.

3.3. MeroauyeH moaxos 3a npoekrupane Ha DSS

Mertonuuen noaxon 3a u3rpaxkaane Ha DSS 3a moanomarane B3eMaHeTo Ha pelieHue 3a
n360p Ha KC e mokazana Ha ®wur. 11.
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| DeduHupaHe Ha npobrema |
\

| OnpepensHe Ha U3SUCKBAHUATA |

v

| OnpepensHe Ha uenute |

v

| OnpepensHe Ha anTepHaTUBUTE |

v

| OnpepaensHe Ha KpUTepumTe |

v

MN360p Ha MHCTPYMEHT 3a B3emaHe
Ha pelueHue

%

OueHKa Ha anTepHaTUBUTE NO
Kputepuute

4

MNMpoBepkKa Ha
pelweHuneTo

Que. 11 Obobwena cmpykmypua cxema Ha npoyeca Ha 83eMane Ha peueHue

3.4. Crpykrypa Ha DSS “MAP-cluster”
DSS “MAP-cluster” e usrpaaena na moayiaen npuniun (Popchev, |. Radeva I, 2006).
CrpykTypHa cxema Ha cucreMara € nokaszana Ha dur. 12.

| Mogayn 1 Unpopmauus |

> CrpaTernyecka uen

> TexHONOTMYHa Mpeska

> CnMCbK Ha areHTn

»Macnoptn

> Bpemesu XOpU3OHT

» NednHunpare Ha 3aayaTa 3a usbop

Mogyn 2 Mogen 3a usbop Ha 6au3Kn CnUCBK Ha 61K3KM No
U3nepoBatenckun no OCP areHTn OCP arenTnt
mogenun M "
MKA-2 0A&/ 33 U3BOP Ha Hapegba Ha anTepHaTtvBUTE Ha
KNbCTEpHa CTPYKTypa _—
KC 6e3 oTunTaHe Ha p1cKa
| Mogayn 3 Puck |

MeToaM 33 OLEeHKa Ha puCKa:
»WHANPEKTHU

» npektn

»Cuctema ot KpUTEPUM 33
OLiEHKa Ha pucka

Hapepba Ha
> antepHatusute Ha KC ¢
OoTYUTaHe Ha pUCKa

|

Mogpayn 4 Nposepka 3a A0NYCTUMOCT |

MporHo3a 3a 6U3HeC — CbCTOAHUETO Ha areHTU —
enemeHTH Ha Halt - UM KC cnea uHTerpauus

CpaBHeHwWe Ha areHTuno

He

OCP npeay v cnep,
MHTerpauusa

OKoHuaTesieH u3bop Ha anTepHaTUBa

Ha Haii — UM KC

Que. 12 Cmpykmypua cxema Ha ,, MAP-cluster”

NonxonsT kbM M3rpaxnaane Ha KC e crpykrypupan B mect erama. Ha ®dur 13 e

IIOKa3aHa OCHOBHAaTa CXx€Ma Ha IIpoI1eca.
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ETATTC
AntepHaTmem Ha KC

ETANA BapuaHTtu Ha
OedunHupanre Ha ETANB broppret

OugeHka Ha UM Ha
3a4a4a OCP Ha areHTH
K M36O Ha 6}'|l/l3K|/| aANTepHaTUBUTE Ha

putepum sa p KC npwu 6e3puckosa

OLEeHKa no OCP areHTn MHBECTULMA
NHbopmauus Hapenba Ha

anTepHaTusuTe

He
ETAN D
OueHKa Ha pucka ETAMN E
32 anTepHaTUBUTE 13600 Ha ETAN F
Ha KC P MpoBepka Ha n3bpaHaTta
anTepHaTUBa Ha

anTepHaTtmBa Ha KC 3a

Hapenba Ha KC 1o UM c p

anTepHaTUBUTE Ha [0nycTUMOCT
OTYMTAHE Ha puUCKa
KC c otyntaHe Ha

puvcka

Aa
N36paHa antepHaTuBa Ha KC

Que. 13 Ocnosna cxema na npoyeca Ha uzepaxcoane na KC

I'naBa 4. ExciepuMeHTAJIHO pelieHne

3a mpoBepka Ha pabOTOCIIOCOOHOCTTa HA MHCTPYMEHTAapHyMa (QITOPUTMHU U MOJIEIIH)
3a pellaBaHe Ha 3ajjada 3a U300p Ha MHBECTMLMOHHO Hail-mpusnekarenHa KC e mposeneH
eKCTIepUMEHT, KOWTO HMMa 3a [ed Ja Bepuduuupa mpeiaraHds IOAXOM, Na OICHU
KOPEKTHOCTTa Ha HM3YUCIUTEIHUTE MPOLEAYpHd M (QyHKIMOHANHATa mpurogHoct Ha DSS
“Map-cluster” B npuaoXHH 3a1a4l OT HKOHOMHKATA.

Wznon3Banute 0000IIEHNS M pEIICHUS ca IMOMYYeHH NPU H3IBJIHEHHE Ha pPEeaHU
IPOEKTH.

4.1 TectoB npumep

3adaua: Bwpxy mpenBaputenHo 3amgagaeHa TM OT cMeceH THN 3a IPOU3BOJCTBO H
peayn3aiys Ha 3eJICHIYKOBH KOHCEPBH Ja ce n3bepe MHOkecTBO oT Omm3ku no OYP UA, na
ce ¢popmupar Bapuantu Ha KC u oT TsX 1a ce n3bepe MHBECTUIIMOHHO Hall-TIPUBIICKATEIICH
BapHUaHT.

M3nbiaHeHu ca cieHuTe NPOUEAYpPH:

Ilpoyedypa 1. Onucanue Ha TM;

Ilpoyedypa 2. ChcraBsiHe Ha cIUCHK Ha LA

IIpoyedypa 3. CrcrapsiHe Ha ,,iaciopTy’” Ha UA;

IIpoyedypa 4. Korcrpyupane Ha cuctema oT kputepun 3a OCP Ha UA.

Ilpoyedypa 5. N3uucnsiBane Ha OKa3aTeNH;

Ilpoyedypa 6. OnieHKa Ha CHCTOSTHUETO HA Pa3BUTHE HA ar€HTUTE OT T. 2.;

Ilpoyedypa 7. llozuumonupane Ha A BbpXy nonueona Ha ycmouuugo pazeumue,

Ilpoyedypa 8. Jlepunupane Ha BapuanTd Ha KC m m300p HAa WHBECTHIIMOHHO HaMi-
MIPUBJICKATEIICH BApUAHT.

Jedunupann ca nBa Bapuanta Ha KC:

Bapuanm 1: KC ot 8 u3bpanu MA (nmpouenypa 6 u 7), KOUTO 3aI'biIBaT YETUPH Bb3eJa
ot TM, a B netus npa3eH Bb3ei, KC u3non3sa BpHIIHA yCIIyTa.

Bapuaum 2: KC ot 9 areHra, 8 OT KOUTO pa3NpeiesieHH M0 Bb3AUTe Ha TM, a meTusr
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MIpa3eH Bh3EIl Ce 3aIrbyiBa OT HOBO M3rpajeH ot KC eneMeHT.

JBara Bapuanta Ha Kb ca nomyctumu 3a ¢popmupane Ha KC.

4.2,  OuneHka HA MHBECTUIIMOHHATA NMPUBJIEKATEJTHOCT HA BAPDHAHTHTE HA KIBCTEPHA

CTPYKTYpa

OneHKUTE HA UHBECTUIIMOHHA MPUBJIEKaTeTHOCT Ha Bapuantute Ha KC ca HampaBeHu

ChC M 0€3 OTYNTAHE Ha PHCKA.

[Tpu moaxona 6e3 oTunTane Ha pucka, cien oneHka Ha Kb mo BSc ¢ DSS MKA - 2 o
merona PROMETHEE II e nmony4ena ciennara Hapenoa (dwur. 13):

TN HeCTRole Mpernen Mpesopay  Moseow

Uar Iusoop WA EapueH] (B
B

[ EpTeR e p—

Cnegnure a
OMMHMPAHE

Hama mommi

Nerennn

no-nopa anTepHaTiEs

W tas | TorEnARe CTORMOCT ME CUBHEUMATE QKL - ‘

| 3aveopun |

0128 NN

=0 126 10LDD IRV nRn e

5 CpearalanosaniTent

Que. 14

PCSYJ'ITaTI/ITC IMMOKa3BaT, 4€ Ha IbPBO MACTO € KJIACHUPAH KOHCOJIUIAUPAH GIO,H)KCT Ha

BapuaHT 1.

HpI/I noaxoaa € OTYUTAHC Ha PpHUCKa BAPHUAHT 1 ma KC ChbIIO € Ha II'bPBO MSACTO U €

WHBECTUIIMOHHO TIO-TIpUBIIeKaTesieH oT BapuaHT 2 (Tabmmma 6):

Tabnuya 6
NPV [IRR o'

Hopmanusupanu croiiHocTvt | (max) | (max) | o (min) |[(min)| s t s |t
brogxet 1 1.00 1.00 0.64| 0.60 0.81| 0.12| 0.81| 0.15
brogxet 2 0.67 0.27 1.00| 1.00 0.76| 0.05| 0.74| 0.07
Aj 0.3 0.2 0.3 0.2
A 0.25| 0.25 0.25| 0.25

KbACTO:

Aj - TEIVIOBHH KOE(HLINEHTH;

L
A~ - Tera Ha KpUTEPHUHTE MIPH U3MOJI3BaHe Ha MpUHIMMIA Ha Jlarac;
s; - onenku Ha Kb mo meroga LINCOM,;

si" - ontenkH Ha Kb o meroga LINCOM mo Jlamnac;
ti - onenku Ha Kb o merogqa MAXIMIN;
ti" - orreuku Ha Kb mo metona MAXIMIN no Jlaruiac.
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3a okonuareneH u3bop Ha Bapumant Ha KC, B DSS ,Map-cluster” e mnpenBumcHa
Mpolieaypa 3a MpoBepKa 3a U3M'bIHEHUETO Ha ciaeaHoTo yciaosue: Huto eaud MA B KC, na e
€ BJIOIINJI CbCTOSIHUETO CHU Ha pa3BUTHE ciell Kibcrepusauus. [IpoBepkara e HampaBeHa Mo
TPH MOKA3aTelis: PeHTaOUIHOCT, €(PEeKTUBHOCT Ha eiHOCTTa U eeKTUBHOCT Ha J[A.

3a penra € HampaBeHa IIPOTHO3a 33 ChCTOSIHUETO Ha pa3BUTUE Ha BcUUku WA, KouTo
npuHaanexar kpM BapuaHT | Ha KC 3a merroauuieH nporHoseH nepuop. M3uumcinenusita
MoKa3BaT, ye 3a MporHo3Hus nepuon MA ca momoOpuian ChCTOSHHUETO CHU Ha pPa3BUTHE.
Pesynrarure ca nokazanu Ha ®wur. 14 - 16.

PeHTabuUNHOCT Ha areHTUTe

7.00

— C1

6.00

— C3

5.00

e C5

4.00

— 4

3.00

— 15

2.00

— 16

1.00

e—H 2

0.00 T T T T T ]
BA3A 1roa,. 2 roa. 3 roa. 4roa. 5roa. Tl

Que. 15

Ed)EKTMBHOCT Ha AEﬁHOCTTa Ha areHTuTte

70.00

60.00 /

/S
40.00 / / pd —C
S s

e—H )

10.00 T1

0.00 T T T T T \
BA3A 1ropa. 2 rog, 3 roa. 4 rop. 5roga.

Que. 16
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EdexkTuBHOCT Ha [1A Ha areHTUTe

30.00

25.00 /

/ —C3
20.00 . cs
15.00 / / na
10.00 // -

ne
5.00 -
: H2

0.00 Y T T T |
BA3A 1roga. 2roga. 3roga. 4ropn,. 5roga.

e— ]

T1

Que. 17

B oOmms ciywaid, ako pe3yiTaTuTe OT TMpPOBEpKara IOKa3par, 4e moHe enuH WA
BJIOIIABa ChCTOSIHUETO CH Ha pa3BUTHE, Mpoleaypara 3a u3dop Ha BapuaHT Ha KC ce BpbIna
KBM TIpoLeaypara 3a AepuHIpaHe Ha HOBU BapHAHTH.

AHaNU3bT C€ U3BBPILBA BEPXY HOAUSOHA 3 YCMOUYUBO pa3gumue, Clie]] KOeTO MOXe Ja
ce B3eMe pelIeHHe 3a MpOoMsSHa Ha crnuchka Ha WA, B ToBa yucio u nedpuHUpaHe Ha HOBA
cTparerus 3a popmupane Ha Bapuanture Ha KC.

AHanIU3bT HA OJYYEHUTE pE3yATaTH, IPOBEpKaTa Ha pa3pabOTEHUsI HHCTPYMEHTApUYM
(Mozmenu u anropuTMH) U paboTara chC CUCTeMara 3a MOANOMaraHe B3€MaHETO Ha pelIeHHE
MOKa3Ba KOPEKTHOCTTAa Ha MpeUIaraHus MOAXOon M paboTocrmocoOHOCTTAa HAa MOIEIUTE U
AITOPUTMUTE 32 U300P Ha MHBECTUIIMOHHO Haii-npuBiekarenna KC.

Pazpaborenara cucremMa TO3BOJNSIBA HW3IMOJ3BAaHETO HAa CTAaHAAPTHU codTyepHH
IPOIYKTH M MOJKE J1a CE€ PeaIM3upa U KaTo Creluaau3upal copTyepeH MpoayKT.

HN3Boau

[IpoBeneHUTE EKCIIEPUMEHTH MOTBBpAMXa pabOTOCHOCOOHOCTTa HA MPEATIOKEHHUTE
NPUHIMON W TPOLEIYypH 3a pellaBaHe Ha 3aja4a 3a u300p Ha HMHBECTHIMOHHO Haii-
npusiekarenda KC, u3rpajgeHa ot ONM3KM MO OLEHKH Ha ChCTOSHUETO Ha pasButue UA,
NO3UIIMOHUPAHH BBPXY 3a7a7eHa TM oT cMeceH THII 3a IIPOU3BOJCTBO HA MPOIYKTH/ YCITYTH.

TecToBHST mpUMep IMOKa3Ba KOPEKTHOCT Ha IOJYYEHUTE DPEHICHHS W CPaBHUTEIHA
(GyHKIIMOHATHOCT 1pH u3non3BaHe Ha DSS “MAP -Cluster”.

[MonydeHure pe3yaTraTd B JUCEPTALMOHHUS TPYA TMO3BOJSABAT Aa ObJaT OYepTaHU IO
HATaThIITHHU U3CIICIBAHMS:

— MW3cnepBane Ha MHIyCTpHANIHATa Cpela M HEHHOTO BB3zAeHcTBHE BhpXYy KC Kkato
OCHOBHOTO BHHMaHHE JIa CE KOHIICHTPUpPA BBPXY Pa3MHUTOCTTa Ha CpejaTta Karo
XapaKTEePUCTHKA IPH OIIEHKATa HAa MHBECTHUIIMOHHATA TIPHBIICKATEITHOCT;

— IloBumaBane Ha ()YHKIMOHAIHOCTTa M KOPEKTHOCTTA HAa WHCTPyMEHTapUyMa,
4pe3 U3CIIe/IBaHEe M OICHKAa Ha CHHEPrHYHHs e(eKT NMpH KibcTepusanus Ha A
IpY YCIIOBHS HA JOOPOBOJHO CApYXKaBaHE,

— PaspaboTBaHe Ha MOAXOASAI] WHCTPYMEHTApHUYM 3a aKTHBHO YIpaBJICHUE Ha
pucka B KC.

ABTOpCKa cnipaBKa
OCHOBHUTE HAay4YHU ¥ HAyYHO-IIPUIOKHH IIPUHOCH HA HACTOSAIIATA JUCEPTALIUs ca:
1. 3a pemaBaHe Ha OCHOBHMA MpPOOJIEM Ha H3CIEBAHETO € MpPEUIOKEHA KOHILEeNUUs 3a
unTerpanus Ha A Bepxy TM ot cmecen tun. KoHuenmusra cucreMaTu3upa U3BECTHU
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TEOPETUYHH W TIPAKTUYECKH TIOJXOAW 3a WU3rPaXJaHe W HACHTH(QHIMpaHEe Ha
UKOHOMHYECKHU KI'BCTEPH.

2. llpennoxxeH € WMHCTpyMEHTapuyMm (MOJEIH M aJrOPUTMHU), KOMTO TO3BOJISIBA N1a ObIe
HanpaBeH u30op Ha WA, na Obmat reHepupaHW alTepHATHUBHU BapUaHTH, Ja ObIe
OlICHEHAa WHBECTHIIMOHHATA MPHBIICKATEIHOCT U Ja ObJie pelleHa 3aj1a4daTa 3a u30op Ha
WHBECTUIIMOHHO Hali-nipuBiiekarenHa KC.

3. TlpumokeH e moaXo/ 3a OleHKa Ha pucka npu uirpaxaane Ha KC upe3 oOeauHsBaHe Ha
METOJTU 33 JUPEKTHO U MHANPEKTHO OTYMTAHE HA PUCKA.

4. KoHcTpyHmpana e cucTeMa 3a IOJANOMaraHe B3€MAaHETO Ha pEIICHHE 3a CTPYKTypHa
WHTETpaIs Ha UKOHOMHYECKH areHTH BBPXY TEXHOJOTHYHA MpPEkKa OT CMECEH THUIl U
u300p Ha BapuaHT Ha KIbCTEepHa CTpykTypa. Cucremara BKJIIOYBA TPU MOJeNa H
POrpaMHU TMPOAYKTH 32 MHOTOKpUTEpHAJICH H300p: MOJAEN 3a H300p Ha MKOHOMUYECKU
areHTH, MOJIeJ 3a N300p Ha KIIbCTEpHA CTPYKTypa MpH O0e3pHCKOBA WHBECTUIIUS M MOJECT
3a 1300p Ha KIIBCTEPHA CTPYKTYpPA MPU HHAUPEKTHO U JUPEKTHO OTYMTAHE HA PUCKA.

5. Cucremara 3a moANOMaraHe B3€MaHETO Ha pEHICHHS € EKCIePUMEHTHUpPaHA BbBPXY
NPaKTUYECKH MPHUMEpP, KOETO JT0Ka3Ba HelWHaTa pabOTOCIIOCOOHOCT W BB3MOYKHOCTH 3a
pa3BUTHE.

baaroxapuocTu
Hakpas Oux uckana ga Onaromaps Ha BCHYKH, KOUTO MU IIOMOTHaxa IO BpeMeé Ha
IMOATOTOBKAaTa HA TO3U JUCCPTALIMOHCH TPYA.
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