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Abstract. Research goals and objectives: to describe the experience of the de-
sign, development and use of decision support ssi@®SS) in the study of
economic disciplines in higher education.

Subject of research: design, development and use of decision supgstems
in the study of economic disciplines in higher eatian.

Research methods used: comparative analysis, business analyticsigleof
software module, interactive decision making, amedy methods.

Results of the research: The quality of a decision depends on the inpfdrima-
tion and a set of relevant economic indicators.ifd@e making support sys-
tems with calculation algorithms containing endageneconomic indicators,
as well as the precedent knowledge base are desigrfacilitate selection of
alternatives in decision making using exogenousipaters. Automation of
economic indicators’ calculations has a didacticppee for students of eco-
nomic specialties. The DSS developed will faciétdecision-making in semi-
structured and unstructured situations at microraadro levels.

K eywor ds. decision support systems, calculation algoritheesnomic indica-
tors.

Key Terms. DecisionSupportSystems, TeachingMethodology, haitegindi-
cators

1 Introduction

The rapid development of new systems and the oreastorage and handling of in-
formation flow caused the active disseminationndbiimation and computer systems
in various spheres of human activity [12], incluglthe economy. One of the ways of
improving the quality of training and educationcarling to the Concept of the State
program of education development, is the introductf new pedagogical and infor-
mation technologies [1].

The need for computer support of decision-makingagonomics and business to-
day is due to the influence of a number of objextisasons, such as: increase in body
of information coming to management and executdiesctly; complexity of prob-
lems solved every day and for the prospect; the ne@ccount and consider a large



number of rapidly changing interrelated factors aeguirements; increasing impor-
tance of the consequences of the decisions mades@on. All these caused rapid
development and wide use of decision support systmd predefined the objectives
and functions of computer systems.

DSS are widely used in the advanced economieseoivtirld, and their number is
constantly growing. A number of DSS are used atiehel of strategic management
particularly for long-, medium- and short-term aidhncial planning, including the
capital investment distribution system. Orientectrapional management DSS are
applied in marketing (for forecasting and analydisales, market research and price).

Therefore, to improve the process of educatiom|db makes sense to use such
powerful technologies as DSS, which is a new stefné development of education,
an effective way to meet the needs of studentsduieing new knowledge.

The purpose of the paper is to describe the experience of the design, dpweént
and use of DSS in the study of economic disciplindggher education.

The paper is organized as follows: part 2 descnibkgted works on DSS; part 3
demonstrates classification of DSS; part 4 revealssion making based on eco-
nomic information and decision support system; pademonstrates design and de-
velopment of decision support systems in econonpast 6 considers interface for
DSS in the study of economic disciplines in higb@uacation; the last part concludes.

2 Related Work

The presence of a large array of input data, diffetasks and restricted time for deci-
sion makers requires the creation of expert detisigpport system (EDSS), which
will determine the need for necessary informatiod &cilitate the choice of the ap-
propriate integrated economic indicators for caltioh.

The decision making implies determining of variiutegrated economic parame-
ters which can be calculated in different waystd?as of these indicators should be
clearly classified according to levels of the ecogpsuch as microeconomics, indus-
trial economics or macroeconomics [7]. It creatgmssibility to choose the desired
indicator and expand the base of these parametensding to the responsibilities of
decision maker, level of economics and specifioftpublic policy.

Software development of DSS module will allow auédimg the calculation of in-
tegrated economic indicators using the developgdrigihms, which will be the base
of decision making. This will save valuable time tbe construction of new indica-
tors based on input information.

The stated purpose suggests the following tasks:

* to classify and review the existing DSS economics;

+ to design and develop new DSS for use in the stidgconomic disciplines in
higher education;

* to describe the technique of using DSS in the stofdgconomic disciplines in
higher education;

» to automate the calculation of integrated econamitcators based on input in-
formation at micro and macro levels;



* to provide an opportunity to expand the base @grdted economic parameters for
increasing flexibility of DSS in decision-makinggeess according to industry
specificity or level of responsibility of decisianaker.

DSS will reduce economic resources for computadfomtegrated economic indi-
cators which will increase its allocation and sbefficiency. Saved resources of time
and budget will provide reserves for expanding ecmhomic growth of SME. Simu-
lations which can be done via EDSS will enhanceett@omic competence of deci-
sion makers. Rational decisions will allow decregghe deadweight loss of society
and increasing its welfare.

Decision theory was born in the XVIII century. Thumdamental problems of this
theory are the questions of formal basis of cheite the genesis of optimality crite-
rion. Scientific bases of decision theory were ldiging the Second World War. Its
authors are J. Von Neumann and O.Morhenshtern whblished their book on game
theory in 1944 [8].

DSS emerged in early seventies of the twentiethucgrdue to development of
management information systems. Their developmerg also significantly influ-
enced by achievements in the field of informatieohnology, especially the emer-
gence of telecommunications networks, personal abenp, expert systems, the In-
ternet etc [2, 4, 5]. The term DSS emerged in 8% belongs to professors Anthony
Horry and Michael Morton (MIT).

There is still no uniform definition of DSS. Sonesearchers understand it as ‘in-
teractive system that provides ultimate users whkendlecisions an easy and conven-
ient access to data and models for decision makirggmi-structured and unstruc-
tured situations from different fields of humanidty’ [8]. Other definitions of DSS
are ‘interactive computerized systems that helpviddals who make decisions, to
use data and models to solve unstructured and steatured problems’ [9], ‘DSS is
computer information system which is aimed to supparious activities during the
decision-making in situations where it is impossibt undesirable to have an auto-
mated system that completely fulfills the wholeqass of making’ [10]. Such variety
of definitions is caused by a wide range of différghapes, sizes and types of DSS.

Structure of almost all computer systems contdieddllowing main components:

» Ul subsystem;
» DMS - database management system;
» CSBM - control system of base models.

Specific features of DSS [12] provide importantgadies for the construction of
information systems:

» DSS interactivity is the system responding to wasitypes of actions performed by
a person and affecting the computational procestyding interactive regime;

» DSS integrating is compatibility of system compdisefor managing data and
means of communication with users in the proceseosion making support;

» DSS power is the ability of systems to respondhéorhost essential questions;



DSS availability is the ability to ensure the igsteof responses to user’s requests
in the right form at the right time;

DSS flexibility is a possibility of system to adapt changes in needs and situa-
tions;

DSS reliability is the system's ability to perfothe required functions for a given
long period;

DSS ability to recover is the system's ability égaver in case of erroneous situa-
tions both of external and internal origin;

DSS controllability means the user’s ability to tohthe actions of the system,
stepping in the process of solving the problem.

The most important objectives of DSS are [9]:

improving decisions: managers solve more probleangg same time and choose
the best solution with regard to time, cognitivaitations and economic restric-
tions;

increasing productivity: the ability to create higlquality decisions within shorter
period;

complementing the decision makers' set of tooltheynew opportunities concern-
ing extraction and the creation of new knowledgeugh analysis and identifica-
tion of problems;

facilitating the implementation of one or more €s@f decision making (informa-
tion gathering, planning, selection of alternatjyes

streamlining and facilitating the analysis of pbfsiways of problems solving;
helping in solving unstructured or semi-structupeoblems.

The realization of these goals provides DSS uséhstie following potential ben-

efits [11]:

increasing the ability of people who make decisidos processing relevant infor-
mation and knowledge;

the possibility of solving the problems insolubbe éne person, or requiring a huge
amount of time due to the problem complexity;

solving relatively simple problems faster and /areneffectively;

providing decision makers with more arguments.

Also the benefits of DSS include intensificationcompetitive advantage through

increased profits, expansion and support of custenaeceleration of decision mak-
ing. DSS can improve communication of customers suygpliers through Internet
and web-based technologies. DSS has an opport2#i® for interactions between
staff and customers.

Decision support system is applied under uncestanigk, heuristics research etc

[4]. Emphasis on practical recommendations abou$ Sorganizational processes
and decision-making activities for seniors andrtgmagement is proposed by Teylor
[13]. Such DSS suggest deep data conversion ilugem for decision making. An

integral component of this type is DSS decisiorswhich enable managers to make



their decisions based on sustainable business lyramd reduce risks. Strategic DSS
are based on the principles of multi-dimensionatspntation and data analysis
(OLAP). The following table 1 provides an overviefwell-known decision support

systems.
Table 1. Comparative analysis of DSS
Specifications Expert Decision Lens Super Decisons
Choice P
Expert . Creative Decisions Founda-
Developer . Decision Lens Inc. .
Choice, Inc. tion
Link http://expertc| http://decisionlens.co| http://www.superdecisions.co
hoice.com/ m/ m/
. Analyti Analytic Hi h o
Method of deci- .na ytie naiytic Hierarc .y Analytic Hierarchy Process,
sion-makin Hierarchy Process, Analytic Analytic Network Process
9 Process Network Process n
Application of
pairwise compari- + + +
sons
Support of team N N i
work
Different users . i i
roles
Se.nsmwty ar.1aly- . N +
sis application
Web-based + + +
NASA, Bank Johnson & Johnson,
of America, .
Washington Gas,
WorleyPar- -
Customers Federal Aviation
sons, Wash- . .
. Administration,
ington Gas, Genentech
Medtronic

Taking into account different types of large comparwhich use DSS we can con-
clude about necessity of these instruments fors@@timaking.

3 Classification of Decision Support Systems

Today there is no single classification of DSS|etais consider some basic classifi-
cations taking into account their different chaesistics. At the user level we can
distinguish the following DSS types [14]:

* active can suggest a solution to be chosen;
» passive helps in decision-making process, but cannot nzkhoice which deci-

sion to take;



 cooperative allows decision maker to change, replenish or eodalecision of-
fered by the system, and then the user can segd tfnges to the system to test.

At the technical level are distinguished [15]:

» enterprise level DSS (corporate, enterprise-widigyd-scale) is connected to large
data warehouses and serves many managers of firms;
+ table (personal, desktop) is a small system thaesenly one user's computer.

At the conceptual level are considered [11]:

» Communication-Driven DSS supports groups of usenking on the implementa-
tion of a general problem;

» Data-Driven DSS, or Data-oriented DSS is mainlyufsd on the access and ma-
nipulation of data;

» Document-Driven DSS searches and manipulates whsted information given
in different formats;

» Knowledge-Driven DSS provides the solution of peohs in the form of facts,
rules and procedures;

* Model-Driven DSS provides access and manipulatibrmathematical models
(statistical, financial, optimization, simulation).

Some OLAP-systems which can be treated as hybri &glyze complex data
that provide modeling, search and processing afmétion. Depending on the data
types, DSS can be divided into operative and gfi@@Ss [9].

Operative DSS (or Executive Information System) is assignedifomediate re-
sponse to changes in the current situation in taeagement of financial and eco-
nomic process of a firm, industry or country. Thegstems have a finite set of re-
ports built on the basis of data from transactiomdbrmation system of firms’
business accounting. They provide an adequatectiefteof real-time key aspects of
industrial and financial activity. Such DSS are reteéerized by the following fea-
tures:

- Reports are based on the standard request fargamization, whose number
is relatively small;

- DSS presents reports in most convenient formludicg tables, business
graphics, multimedia and so on;

- DSS are usually focused on a specific sectoh asdinance, marketing, man-
agement resources.

Strategic DSS are oriented on analysis of large volume wémdified information
collected from various sources. The most imporgamt of DSS is to search for the
most efficient variants of business developmerkintainto account the influence of
factors such as the situation of target marketshfercompany, changes in financial
markets and capital markets, changes in legislaimhso on.



4 Decison Making Based on Economic Information and
Decision Support System

Setting of each economic problem implies the preser exogenous and endogenous
variables. The task of decision-maker is to idgnéifidogenous variables using ex-
ogenous ones. Endogenous variables can be defsied various combinations of
exogenous variables. If the subject area is nedetision maker (student), decision
support system will offer all database patternscatculate necessary endogenous
indicator. Thus, the presentation of endogenouslicator will look as follows (table
2):

Table 2. Presentation of endogeneous indexes in dataliasgport system

Index Designation Formula Note Definition
Total TC(q) TC(g) =FC+VC(q) | FC -fixed cost | sum of fixed and
cost TC(q) = AC[Hy VC(q) - variable | Variable cost in

short-run period

TC(a) =TR(Q) - 7(q) | 5

g - quantity
TC(q) =wil+r Ik AC - average

cost

TC(@) = .2:1: P TR(Q) - total
q cost

TC(q) = [MC(a)dq | 7(q) - profit
0 W - wage

r -rent

| - labor

k - capitay

p - price of
resourcei

X - quantity of
resourcei
MC(q) - mar-
ginal cost

To calculate such economic indicator as ‘total ‘cgsesented in table 1, there are
6 basic patterns from which the decision maker sélect the one with all exogenous
known variables. If none of these formulas allowkalating the endogenous indica-
tor, you must either (i) add a new database pattexnwill calculate for given exoge-
nous variables; or (ii) identify all unknown variab, and realize the calculations
using the DSS. If the index is calculated in thtetaway, it becomes integrated as it
requires additional calculations of necessary Wem

The novelty of the software module for calculatamfrintegrated economic indica-
tors is the ability to:
1) reduce the time to choose the desired integratexdosaic indicator for the deci-

sion;



2) adapt an indicator to input information held byidemn maker;

3) identify alternative ways of decision making groeddn database of integrated
economic indicators of DSS;

4) find out the missing information to make a decision

5) adapt the economic indexes to software modulesSS;D

6) improve development methodology of integrated entindndicators.

5 Design and Development Of Decison Support Systems in
Economics

Higher education system to a greater extent appifesmation technology [12], due
to development of the Internet and supplying edanat institutions with powerful
computer equipment. Thus, DSS can also be usedcasmponent of higher educa-
tion. Our DSS developed for economic decision mgkina web application [3, 14,
15], which contains a database of integrated ecanordicators divided into sections
and topics.

Developing DSS for economics we used REST-architect

* backend - Platform - WebAPI ASP.NET + SharedLibrauith all services and
business logic for use as containers WebApi busitoggc;

» database - PostgreSQL;

» frontend - AngularJ&Bootstrap.

Platform Web Api ASP.NET allows to create easilyHPTservice for a wide range
of clients including browsers and mobile deviceseBAApi ASP.NET is used for
developing RESTful-platform applications on .NERFrework.

To interact with the server standard HTTP meth@ET, POST, PUT, DELETE -
simple HTTP-requests) are used, which allows usaaipulate data. Most API calls
are directed to use basic CRUD-operations.



Admin scenario

O Q

Admin Economizer DSS Database
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Add new user
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|20C new wser IF

Add new user ivan@gmail. com with Manager role |
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Savedsuccesstully
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i
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|

Confirmation successfully
i
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! Discard function F(G)

| Update function F(G)
1 to discard state

T
| T er———
| End of admin session =

Logout !

Admin Economizer DSS Database

FO Q

Fig. 1. Administrator Use Case Diagram



For elegant work with the database Entity Framewerkised, which is recom-
mended by Microsoft’'s data access technology. #ni<ORM that enables .NET de-
velopers to work with relational data using domsjrecific objects. They don’t have
towrite the data-access code.

In DSS developing Unity - loC-container for depemcies determination is ap-
plied. Dependency injection (DI) is a mechanismahihallows us to weaken connec-
tions between objects interacting in applicationctsobjects are linked through ab-
straction, e.g., through interfaces. It makes thwles system more flexible, more
adaptable and extensible.

Frontend of DSS for economics is realized by Angl8aand Bootstrap. AngularJS
is a JavaScript-framework from Google. It is desigrfor single-page application
development. Its purpose is to expand browser egipths on the basis of pattern
MVC. Bootstrap is the most popular HTML, CSS, asdfthmework for developing
responsive web projects. This design allows to isgpahe main objects from secon-
dary ones, to focus user’s attention on the desieaa

Structure of program module DSS is described Hg¥iohg fig. 2 as in [6]

Condition Mathematical
Editor
Solving Graphical Editor

Fig. 2. Structure of ‘Solving environment’

It also enables the user to distribute variablés é@&xogenous and endogenous factors,
the process solution and tools (calculator) (fig. 3

Condition Eolistymalie)
Co Dditmeﬁtyielrli.unbase Changenfquantityof%mductsm Mg X¥EFEuowenuU T ogre danms
week, UAH a current week, % o5 = = | [€] ] e i P 2 e O T TR ) el T e
Lamps 480 40 Aq=(480*1.4+1200%1.1+400+%0.8)-(480+1200+400)=2
Cookers 1200 10
Irons 400 -20
Total 2800 X
Solving Step description
The profit yield in a current year grew on a thousand of UAH under.
- DB0sT A4 1200%T 1+ M00R0S act of change of volumes sale of products
i 480 + 1200 + 400 )
The profit yield in a current year grew on 11% under act of change  Attach graphic
of quantity of products =
Aq=(480%1.4 +1200% 1.1 + 400 %0.8) — (480 + 1200 + 400) = 232 [ Add step || Removestep || Markasananswer|| Savesolution |

The profit yield in a current year grew on a thousand of UAH under
act of change of volumes sale of products.

& 0o w o o

Fig. 3. The software module ‘Solving environment’

Module ‘Solving environment’ consists of two colusarwhere the left is problem
statement, below is decision field, the right igmeditor and calculator:
1) Mathematical editor - for special mathematigahbols (fig. 4);



2) Calculator - for calculations (fig. 5).
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Fig. 4. Math editor

Fig. 5. Calculator module

Once the user has completed the task solutiony lshe must select "Save solu-
tion" (fig. 6).
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Fig. 6. Sequence of economic indicator calculation



Further you can move to the next problem usingstitae algorithm. Example of cal-
culation of economic indexes is demonstrated itofahg fig. 7.

Condition Eolistymalie)
Co Dditmeﬁtyielrli.unbase Changenfquantityof%mductsm Mg X¥EFEuowenuU T ogre danms
week, UAH a current week, % o5 = = | [€] ] e i P 2 e O T TR ) el T e
Lamps 480 40 Aq=(480*%1.4+1200%1.1+400+%0.8)-(480+1200+400)=2
Cookers 1200 10
Irons 400 -20
Total 2800 X
Solving Step description
The profit yield in a current year grew on a thousand of UAH under.
e 480%14 +1200+1.1+400%0.8 _ 111 act of change of volumes sale of products.
i 480 + 1200 + 400 )
The profit yield in a current year grew on 11% under act of change ) Attach graphic
of quantity of products =
Aq=(480%1.4 +1200% 1.1 + 400 %0.8) — (480 + 1200 + 400) = 232 [ Add step || Removestep || Markasananswer|| Savesolution |

The profit yield in a current year grew on a thousand of UAH under
act of change of volumes sale of products.

[ S -

4

Fig. 7. Example of economic indicator calculation

6 Interface for DSS in the Study of Economic Disciplines in
Higher Education

DSS automates the calculation of integrated ecoonamdicators based on input in-
formation for decision makers at micro and mackele [7]. DSS developed for eco-
nomics foresee the ability to expand the base teigiated economic indicators for
increased flexibility in decision-making on specifndustry and the level of responsi-
bility of decision makers. The system provides ¢hreles based on the analysis of
potential user groups:

» administrator;
 editor (teacher, tutor, student);
* guest (teacher, tutor, student).

Depending on the role, users have different peioniss

Guest has the following permission rights: to review sdictions and indicators
topics; to view topics section; to search optioniradicators, patterns and additional
performance parameters; to carry out calculatiosinguformulas suggested by the
system; to use graphing.

Editor, in addition to the above, can perform the followfngctions: to add sec-
tions to the system: to add topics, patterns ananpaters to sections of the system.

Administrator can perform all the functions listed above as waslbnd additional
functions (Administrator Use case diagram is shawfig. 1): to check and edit the
sections, topics, options, functions, patterns pseg by system editors to approve or
reject; to add (remove) system users, identifyrtie of system users (fig. 8).



iZ List of users

# Surname Name Role

1 Bazanova Tatyana ADMIN ﬁ m
2 Petrovets Olena EDITOR m
3 Selischev Yelisey EDITOR
4 Stepanova Nina EDITOR W m

*To browse info about user click “Info’
To make changes click “Edit
To remove user click “Delete’

Fig. 8. List of users for consideration of Administrator

If a user wants needs to change his/her role froasigto editor he/she has to regis-
ter through on-line form and administrator shoutgrave this new role. Editor can
propose new section, subsection, pattern or pagmietr DSS (fig. 9).

Users have to choose the set of exogenous variebleculate endogenous vari-
able via search procedure. After pressing the @eformula’ button the user can see
all patterns which include all indicated variabéesl choose one of them (fig. 9).

iE List of parameters

List of parameters for formula selection and further calculations:

Total cost TC
Fixed cost FC

Variable cost VG

To search formula click "Search formula™
Q search formula
TC=VC+FC
FC=TC-VC

VC=TC-FC

Fig. 9. List of parameters at DSS

To calculate unknown variable after choosing nexrgsgattern the user has to put
known constants for exogenous variables and pasméthen he/she can press ‘Cal-
culate’ button to get the answer (fig. 10).



i2: Calculation
Enter values of each parameter except one, which i necessary o calulate:

40

Formula: r

Answer: 30

| < Previous |

Fig. 10. DSS calculation procedure

If users know other patterns to calculate econdmdexes, they can send request
to administrator (fig. 11). After administrator hascepted the new pattern by, the
data base will expand and the next user can gesado renewed list of economic
patterns.

Thus, DSS for the economics is based on the pilaaifinteractive solving prob-
lems. The user is able to maintain a dialogue WS in continuous mode. DSS
increases the efficiency of decision-making.

DSS performs integration of models and analyticathuds with standard access
to data and sample from them. One or more modélsautivate to assist in decision
making. Database content covers the history ofecuypast operations and external
information about the environment. DSS focuses lerilfility and adaptability to
environmental changes or approaches modificationsdlving the problems chosen
by users. DSS is intended for use in the moduld;terim control and evaluation of
knowledge for full-time and distance students. Tibers of this software are:

1) students of economic specialties;

2) teachers of economic disciplines.

The advantage of the software fostudents is the ability to identify endogenous
variables using exogenous ones for problem stateosémg the formulas from data-
base of DSS and built-in calculator.

The advantage of the software foteachers is the possibility to enrich/supplement
the formulas base with new formulas suggested ujesits in the form of integrated
economic indicators. This reduces the time to stwélf-known formulas and saves
time to solve creative problems.



Review of request

“The request propos

the expansion of the system "Economizer”

Ifthe reque completed click ‘Completed”

= Sections

# Sections
. Secion = =
Microeconomics
-

2 Section = X Reject
L J
Macroeconomics
= Subsections
Under the subsection name the secion was specied, which current subsection willbelong to
# Subsection

" pemm— Bl oo

Theory of marginal utilty

To section

Microeconomics

= Themes

Under the theme name names of subsection and section were specified, which current theme will belong to

# Themes
22 Parameters
Under the parameter names oftheme, subsecion and section were specified, which current belong to
# Parameters
1 Parameter -
+ Accept G Ed % Reject
TC

Parameter name

Total cost

Parameter synonyms

total expenses, total expenditure, total charges

To themes

Production theory
To subsections

Theory of cost and production

To sections

Microeconomics

i Formulas
Under the formula names of theme, subseciion and section were specifed, which current formula will belong to

# Formulas

Enter comment to user for the current request

Comment to user

e ]
Fig. 11. Review of request from Editor at DSS

7 Conclusions and Outlook

The novelty of the study is developing a uniquévegafe module Decision making of
support system intended for didactic purposes, lergathe calculation of integrated
economic indicators, expanding its base througméization input precedents. Di-
dactic value of developed DSS is the integratiors@éntific efforts of experts in
economic forecasting, management, modern econoyharietics and programming.
Decision Support System is an interactive systeahphovides users easy access to
models and data to support decision-making in iclato semi- and unstructured
tasks. So, the DSS is interacting with other compzd systems to assist managers



in decision-making. DSS helps managers to find¢atwulate and to analyze data
concerning the search of solutions. DSS can peilntielp the company create an
economic advantage saving time for other tasks.

Designed software is fully functional and can bedified in different ways for

managers and for students of economic specialties.

References

10.
11.

12.

13.

14.

15.

. About the National Strategy for Development of Eatign in Ukraine until 2021 President

of Ukraine; Decree Strategy of 25.06.20%3344/2013

. Arnott, D., G. Pervan, A critical analysis of déais support systems research. Journal of

Information Technology 2(20), 67--87 (2005)

. Bhargava, H., Power, D.J.: Decision Support Systants Web Technologies: A Status

Report. Proceedings of the 2001 Americas Conferenctnformation Systems, Boston,
MA, August 3-5 (2001).

. Clemen, R., Reilly, T.: Making Hard Decisions witecision Tools: An Introduction to

Decision Analysis. Stamford CT: Cengage (2014)

. Haettenschwiler, P.: Neues anwenderfreundliches z&umn der Entscheidungs-

unterstutzung. Gutes Entscheiden in Wirtschaft,itiRolund Gesellschaft. Zurich:
Hochschulverlag AG (1999)

. Kobets, V.: Introduction of information technologiknowledge control from economical

disciplines. Information technologies in educatBri23—127 (2009)

. Kobets, V., Poltoratskiy, M: Forming an evolutiomastable firm strategy under Cournot

competition using social preferences. In: Ermolayjéwet al. (eds.) ICT in Education, Re-
search, and Industrial Applications. Revised Ex¢ehBapers of ICTERI 2014, CCIS 469,
p. 343-361, Springer Verlag, Berlin Heidelberg (20DOI: 10.1007/978-3-319-13206-
8 17.

. Neumann, J. von., Morgenstern, O.: Theory of GaamesEconomic Behavior. M.: Nauka

(1970)

. Power, D.J. A Brief History of Decision Support &ms. DSSResources.COM, World

Wide Web, http://DSSResources.COM/history/dsshysiéml, version 4.0, March 10,
2007.

Romashchenko, V.N.: Decision-making: the situatiad advice. Kyiv: K: NMK (2012).
Shim, J.P., Warkentin, M., Cortney, J.F., Powed. Sharda, R., Carlsson, C.: Past, pre-
sent, and future of decision support technologycigden Support Systems 33, 111--126
(2002)

Spivakovska, E., Osipova, N., Vinnik, M., Tarasidh; Information Competence of Uni-
versity Students in Ukraine: Development Status Rra$pects. In: Ermolayev, V., Mayr,
H.C., Nikitchenko, M., Spivakovsky, A., Zholtkevyc. (eds.) Information and Commu-
nication Technologies in Education, Research addditmial Applications. CCIS, vol. 469,
pp. 194-216. Springer, Heidelberg (2014)

Taylor, J.: Decision Management Systems: A Prac@eade to Using Business Rules and
Predictive Analytics. Boston MA: Pearson Educa(i2012)

Terelyansky, P.V.: Decision support systems. Deg&igperience. VolgGTU: Volgograd,
(2009)

Turban, E.: Decision support and expert systemsiagement support systems. Engle-
wood Cliffs, N.J.: Prentice Hall (1995)



