Analytical Processing. OLAP technology is a tool of the DSS design. To-
day OLAP mechanism is one most spread methods of data analysis. As opposed
to classic techniques, the database inquiry is formed not on basic of strictly
specified forms but with the help of flexible unregulated approach. OLAP pro-
vides revelation of associations, appropriateness, trends, classification, gener-
alization or detalization, making forecasts. OLAP gives a tool for management
of an enterprise in real time [7]. Today a whole number of different OLAP
systems is available: ROLAP (relational OLAP), MOLAP (multidimensional
OLAP) — Oracle Express, Essbase (Arbor Software), MetaCube (Informix)
and other.

There are two principal approaches: Multidimensional OLAP (MOLAP)
realizes mechanism of multidimensional database on the side of the server and
Relational OLAP (ROLAP) suppose to construct cubes on the basis of SQL
inquiry to a relational database. It is suggested to use ROLAP technology.

4. Conclusions. DSS developed allows to plan on the basis of analysis of in-
formation on competitors and consumers in the market, to define and choose
strategies for an enterprise development, and analyze consequences of the deci-
sions made. In this way the presented DSS allows to improve effectiveness of
planning at an enterprise. In order to speed up data processing and to reduce the
acceptance time for the strategic decisions, it is rational to divide the selected
labour resource, financial and material resources.

References. 1. Tompson A., Striklend A. Strategic management. — M.: Bank and exchange, 1998. —
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TOWARDS DEVELOPING A DECISION SUPPORT SYSTEM FOR
STRATEGIC INVESTMENT APPLICATIONS

B nmawiii cTaTTi NIPONOHYETHCS CUCTEMA MIATPUMKH MPUHHATTS IHBECTHI[IHHNX pimens. Llg cucrema
J1a€ MOXJIMBICTh OLIHKM €()eKTHBHOCTI Ta PU3MKY IHBECTHLIMHHX MpPOEeKTiB. Takoxk cuctemMa Mae
MOXKIIUBICTE MPOBECTH aHAII3 YyTJIHBOCTI iIHBECTULINHOTO IPOEKTY, PO3POOISIIOUH peKOMEHaamil
110 301IBIICHHIO €(PEKTHBHOCTI Ta 3MEHIICHHIO PU3HUKY MPOCKTY Ta (POPMYBaHHS MOPTHEIIO.

In this paper the investment decision support system is offered. This system gives the opportunity of
estimation of the efficiency and risk of investment projects. The system can also carry out the
sensitivity analysis of the investment project working out the recommendations for increasing the
efficiency of the project and portfolio foundation.

1. Introduction. Any enterprise in a certain extent is connected with the in-
vestment activity. The investment decisions are carried out almost every day at
large and small enterprises. They are current decisions on purchasing fixed
capital, variation the funds, changing the equipment and purchasing the tech-
nologies etc. Special attention is devoted to the strategic planning decisions,
which are touched on a long-term period and connected with huge capital in-
vestments. They are characterized as the decisions with high risk.

Real investment is the main form of realization of the strategy of eco-
nomic development of the enterprise. The process of strategic development of
the enterprise represents the totality of investment projects which are realized
during a period. Exactly this form of investment allows the enterprise success-
fully penetrates into new trade and regional markets and secures constantly
increasing its market cost [1].

Making up the investment decisions, as any other kind of administrative
activity, is based on using different formalized and unformalized methods. For
transformation huge volume of data, storing the data, its processing and solution
difficult management tasks with the help of different mathematic methods the
decision support systems (DSS) are used. Modern DSS is the instrument of
strategic management. The elaboration of investment decision support system is
considered in this paper.

2. The task and algorithms of its solving.The problem of formation of the
investment decisions is examined. For its solution the tasks of estimation of the
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investment projects and portfolio foundation are studied. The aim of the task is
to realize the strategic enterprise targets.

The estimation of the investment projects will be considered in two as-
pects. The first aspect is the estimation of the efficiency of the investment pro-
jects. The second one is evaluation of the risk of the investment project.

The strategic direction projects are examined. So estimation of the effi-
ciency of the project will be made with the help of net present value (NPV) and
profitability index (PI) Egs. (1) and (2). This choice is caused by the possibility
of estimation of the project from the point of view of the capital investments
profitability.

NPV = 1
Z(l+r) M
L CF,
Z (1+1)!
pr=1=t2 "0 ()
I0

Usually input data of the project is fuzzy determined. So the efficiency of
the project is offered to estimate accounting accuracy and subjectivity of infor-
mation with the help of corrected Net Present Value [2].

1-U,)CF,
NPVCE—Z(H)) ~(1-Up)I, 3)
t=1

where U, - the influence of discrepancy of the information.

It is possible to use for estimation of the risk of the project either probabil-
ity methods or fuzzy set tool. Using both of this methods is depended on differ-
ent available project input data.

Project risk is computed on the base of expert methods by this formula:

n Giz
c = ‘ 4
NPy g(m)h “

The risk of the project is estimated with the help of value of non-receipt of
the expected degrees of profit and profitability if input project data is triangular
fuzzy numbers [3].

[NPV,NPV,] = ()[II’IZ](+)(Z ){ CE, ’ CE, }(Jf)l: AC, AC, }

(I+1,) (1+1) (I+1, +12) (I+1, +11) )
AC > CE AC
=-I,+ L1+ 2y 2
’ z(1+ B ()™ ;(Hrn)l (ES
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To make administrative decision to decrease the risk you need to carry out
the analysis of the influence of different parameters of the investment project on
the values of the efficiency and risk of the project. First quantitative changes of

project data are determined (Al ,, Ar, {ACFt}, An), resulting in change of

NPV and O, values to critical or wishful (recommended). Then the recom-

mendations on changing project parameters in order to decrease risk of project
failure are working out on the basis of these values.

The efficiency and risk administrative manipulations are elaborated on the
basis of received values.

So, the investment project safety margin is determined with the help of
sensitivity analysis.

Having received and analyzed investment projects you can form portfolio
on the base of criteria maximization of income and minimization of risk of the
project.

f; = > NPV, -x; — max )
i=1
n
f, :ZGval -X; — min (8)
i=1
0 ©)
X. =
o
n
D rex <R (10)

where X, =0 — if the project isn’t accepted, and X, =1 — if the project is ac-
cepted, I - initial investments on i project, R - money resources, allocated for

investment, O'\p, .- the mean-square deviation of net present value on i pro-
|

ject.
This model is transformed into single criterion optimization task by means
of changing risk minimization criterion into constraint.
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As a result of solution multicriteria task (7)-(10) effective set of portfolios
is formed. Each portfolio corresponds to the certain investment policy of the
enterprise.

Thus the task of the acception of the investment decisions is solved. The
task consists of such business-processes as estimation the efficiency of the in-
vestment projects, evaluation of the investment risk, analysis of the efficiency
and risk, portfolio foundation.

3. The creation of the application. Decision support system for automation all
the calculations is offered. In the base of this system offered algorithms are put
down. The scheme of proposed decision support system conception is presented
on fig. 1.

—

Models management
subsystem

_Il Y

Estimation of User interface
the efficiency  |——

of the project

Data management
subsystem

Software

Evaluation the
risk of the -
project

Hardware

Efficiency and
risk analysis

(W)

[t

rojects portfolio
foundation

rocess acception
ecision analysis

Fig. 1 The structure of decision support system to support the acception of the invest-
ment decisions

The application is implemented on C# in Microsoft Visual Studio 2005
with the help of .NET technology. It is offered for implementation the algo-
rithms and realization automation the calculations.
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The choice of this environment is made taking into account possibility of
using different languages and applications in it.

Friendly user interface is elaborated for providing entering input data into
database, their actualization, for visualization the calculation process and get-
ting resulting efficiency and risk indexes, and for carrying out investment pro-
ject sensitivity analysis, and portfolio foundation. The main functions of the
application are presented in UML notation in view of use case diagram (fig. 2)

[4].

Opening the form
for working with
data

“include”

Enter input data into
database

Data actualization

stimation of the
efficiency of the
project

“include”

On the base of

7 expert marks
include Forming the expert

marks

“include”_

On the base of
expert marks

Evaluation the risk
of the project

Ninclude”
~N

Carrying out the
sensitivity analysis

On the base of fuzzy
marks

Person
making

.. Portfolio foundation
decision

Expert

Reports generating

Fig. 2. The key functions of the application

The object-oriented approach was used for development the application.
The components diagram is presented on Fig. 3.
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Fig. 3. Components diagram

Let us consider the main application modules. Application consists of da-
tabase and program. The program consists of user interface and program code,
which realizes the functions of user interface.

GUI is the module which realized graphic user interface. Util module with
DatasetObject class is used for connection and working with database. Module
MathMethods implements all the necessary mathematic methods for solving the
acception investment decision task. Mainform is used for describing the main
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application form. Program consists of main function, which provides the work
of application.

All the necessary data for working with the system are stored in the data-
base. Data modeling is realized with the help of CASE-tool ER-win. IDEF1X -
model is presented on fig. 4.

Database is developed in Microsoft SQL Server 2005. Microsoft Visual
Studio 2005 gives the opportunity of using ADO technology with the help of
ADO OLEIJET drivers. The elaborated application performs the existing data-
base files as xml-files.

Database tables’ description is presented in Table 1.

Table 1
Brief entity description

Project The entity describes the project and its main
properties

Project with precise data Certain (precise) input project data

Cash _flow project precisedata | Cash flows of project with precise data

Project with expert data Expert input data

Expert Information about experts, which take part in
project estimation

Expert Probability Forecasting by experts project parameters

Project with fuzzy data Input project data in terms of fuzzy sets

Initial investments Initial investments values for project in terms of
fuzzy sets

Cash_flow Cash flows values for project in terms of fuzzy
sets

Rate of interest Rate of interest values for project in terms of
fuzzy sets

Liquidation_cost Liquidation cost values for project in terms of
fuzzy sets

The elaborated application is designed for acception the investment deci-
sions support. Let us perform user work with this decision support system. On
the main form of the user interface such tabs as “Efficiency estimation”, “Risk
evaluation”, “Efficiency and risk analysis”, “Portfolio foundation” are given.
Choosing a tab the panel has changed. Each panel realizes certain functionality.

For chosen project the efficiency indexes are calculated. The possibility of
report generating on all the projects with their calculated indexes is expected. It
gives the opportunity of carrying out the comparative analysis.

In risk estimation a user choose the evaluation method depending on input
data character. In the case of evaluation the risk on the basis of fuzzy sets you
need to determine acceptable levels of efficiency on net present value and prof-
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itability and weights of these criteria (fig. 5). As projects estimation is realized
by different methods depending on input data so message “The lack of data for

this project” will appear and form for filling the data will be shown.

Cash_flow_project_precisedata

Project_with_expert_data

ID_flow_period: Long Integer

| 1D_project: Long Integer

ID_project: Long Integer
cash_flow: Long Integer

initial_investments: Long Integer
rate_of_interest: Long Integer

Project_with_precise_data

y
|
| period: Long Integer
|
|
|
|
|
|
|
L

_| ID_project: Long Integer

Project <H

ID_project: Long Integer

project_name: Text(20)
years: Long Integer

initial_investments: Long Integer
rate_of interest: Long Integer

Project_with_fuzzy_data

Expert_Probability

ID_project: Long Integer
ID_expert; Long Integer
ID_expert_probability: Long Integer

probability: Long Integer
cash_flow: Long Integer
period: Long Integer

Expert

1D_expert: Long Integer
first_name: Text(20)
last_name: Text(20)

competence: Long Integer
adlditional_information: Text(50)

\
\
Cash_flow |
1D_flow_period: Long Integer }

1D_project: Long Integer -
min_flow: Long Integer
average_flow: Long Integer
max_flow: Long Integer
period: Long Integer

_ | ID_project: Long Integer

1D_rate_of_interest; Long Integer

1D_initial_investments: Long Integer
1D_cost; Long Integer

Initial_investments

[
\
\
\
\
\

— ID_initial_investments: Long Integer

min_investments; Long Integer
average_investments: Long Integer
max_investments: Long Integer

— —11D_cost: Long Integer

Rate_of_interest

r —— 1 ID_rate_of_interest: Long Integer

min_rate: Long Integer
average_rate: Long Integer
max_rate: Long Integer

Liquidation_cost

min_cost: Long Integer
average_cost; Long Integer

max_cost: Long Integer

Fig. 4. IDEF1X-model (physical view)

On “Efficiency and risk analysis” panel choosing the project you have to
determine wishful level of the efficiency and press “Calculate” button. As a
result you’ll see the factors deviation leading to efficiency rising and risk fal-
ling. It is foreseen to give recommendations on changing project parameters if
the project safety margin is low.

Before investment portfolio foundation begins a user has to set the ac-
ceptable risk levels and to choose input data character on the basis of which risk
and efficiency marks are determined. There is an opportunity of portfolio foun-
dation for projects with precise and expert input data. Pressing on button “Cal-
culate” we receive projects portfolio satisfying the risk constraint (fig. 6).
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So setting different risk levels effective set of portfolios will be formed.
Each of these portfolios will be provide investment enterprise policy. For ex-
ample, if the risk degree is high then projects with high efficiency and risk will
form the portfolio, which will be correspondent to aggressive investment policy.
On the contrary, if the risk degree is low then the projects portfolio will be
correspondent to conservative investment policy.

"

85 Estimation of the investment prajects [=)[=] =]
File b4
Risk. gvaluation Chaase the praject

On the basis of expert marks

On the basis of Fuzzy data

Project name Project [ -
Computation results

WPY constraint ]

FI constraink 0

weicht of HPY .

weight of PI 05
it e e [ bpvievels [1643.87675377851 ; 1797.14498163027
Riskevaluetion [ Prlevek [1.07436016299419 ; 1,17766594753827

Total risk 0

| Efficiency and risk analysis |

| Portfolio foundation | Calculate

Fig. 5. Screen form of estimation the risk of the project

On the basis of the received results a user can generate reports. These re-
ports will be used in the process of acception of the administrative decisions to
implant investment projects for enterprise’s development and in the process of
the risk management of the chosen projects.

4. Conclusion. The process of the acception of the investment decisions is
examined. Also decision support system is created. It allows to store and proc-
ess data on investment projects, and to estimate investment projects from the
point of view of efficiency and risk, to form real investments portfolio on the
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basis of chosen enterprise policy. The application can be used by managers for
acception of the investment decisions in the theme of commercial enterprise
development strategy.

The work on improvement the system is continued. The decision support
system, using OLAP-technologies, will be proposed.

g Estimation of the investment projects E@
File: o
[ Partfolin foundation | The ivestmert prafects incoming into portfolio
Caleulate Draq a column header here b group by that calumn
Praject name Project survival MNPy Sigma MPY
3 Project E
Project F 5 1027,79552260971  74.269094150028
Project G 4 §054,5551953471 655, 565095521255

Parameters of partfalio Faundation
| Efficiency estimation |

Risk constraint, birm
| Risk ervaluation | . 3000

| Efficiency and risk analysis | Character of input data Data on the basis of expert marks -

| Partfolio Foundation |

Fig. 6. Screen form of investment projects portfolio foundation
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TUPAKUPOBAHUE ONEPAIIMI COTJIACOBAHUS B
I'ETEPOI'EHHbBIX PACHHPEJEJIEHHBIX BA3AX JAHHBIX

VY crarTi po3riasgaeTbes npobieMa NpOeKTYBaHHS PO3NOAUICHUX 0a3 JaHUX 3 THPaKyBaHHSM, SIKi
CKIIAZAIOTBCS 3 MHOXKHHU JIOK&IBHUX 0a3 JaHUX, IO MICTATh JIOTTYHO Pi3Hi, ale CeMaHTHYHO
eKBIiBJICHTHI CTPYKTYpH JQHHUX, Ta 3HAXOIATHCS Iijl KEPYBAHHAM CHCTEM 0a3 JaHUX Pi3HUX BUPOO-
HUKIB. 3aIIPOIIOHOBAHO PO3ILIMPEHHS MOJIENI IPOLECY TUPAKYBAaHHS JaHHX, AK€ BKIIOYAE: BIAMOBI-
nHOCTi Mixk B/l 3 pi3sHUMH CTPYKTypamu, IpaBuiia IEPETBOPEHHS JaHUX Ta (pyHKLIOHAJIBHI IpaBuia
0OMiHY JaHUMH Ta MX [UMHU 0a3aMu JaHHX.

There is described development problem of replication databases, which consist of local databases
with logically different, but semantic equivalent data structures, and managed by database systems
of different vendors. There is offered expansion replication data process model, which includes:
schema matching between databases with different structures, rules data conversion and functional
rules data exchange between databases.

Beenenne. Koprnoparusnast nuadopmarmonnas cuctema (MC), kotopas paspa-
0aThIBacTCS HAa MPOTSHKEHUU NECATHIICTHI, YacTO YHPaBIISET JaHHBIMH, PACIIO-
JIOXKEHHBIMA Ha MHOKECTBE aBTOHOMHBIX (JIOKaJbHBIX) 0a3 maHHBIX (JIB/I).
IIpu stom Bce B/l MoryT conepxaTh JOTMYECKH pa3HbIE, HO CEMAHTUYECKUE
SKBUBAJICHTHBIE CTPYKTYPHI JaHHBIX M MOIJIEP)KUBATHCSI CUCTEMaMH  yIIpaBJie-
ausmu (CYB/I) ot pa3HpIX npomsBoauTeneil. st obecriedeHus coriiacOBaHHO-
cti maHHbIX B MC HEoOXOOMMO MOIAEPKHMBAaTh THUPAKUPOBAHUE OIEPAIHNA
COTJIACOBAaHUS JaHHBIX B T€TEPOTCHHON pacmpeneneHHor O0aze maHHBIX (PBJ),
YTO SBISIETCS] TPYLOEMKON 3ajaueil Mpu OTCYTCTBHUHM COOTBETCTBYIOIIMX HHCT-
pyMeHTanbHbIX  cpeacTB.  CyIIecTByIOIIME  CHCTEMBI  THUPAKUPOBAHUS
OpenSource-Tumna, KOTOphIE ABIISIOTCS PaCIIUPEHUEM CTaHIAPTHBIX OHOINOTEK
nocryna k bJI, TpeOyloT nepenpoekTHpoBaHHs CYyLIECTBYIOIUX porpamm [1],
a clienualM3NpOBaHHbIe HEe MOJIEP)KUBAIOT reTeporeHHoct [2]. s oobvenu-
HEeHHUs CBOMCTB 3THX CHCTeM ObuIa pazpaboTana cucrema [3]. [Ipu yBenmueHuu
pasmepHoctu JIB/I u uncna tunos CYBJl mporecc aiMUHHCTPUPOBAHUS reTe-
porenHoil PBJ[ cranoBuTCs TpynoemMkuMm. B craTee mpeanmaraeTcd MeXaHHU3M
COKpaIIeHUs] TPYJOEMKOCTH 32 CUeT (hOpPMATN3AINHU MPOLECCOB T'€TEPOreHHOTO
TUpaXUPOBaHUs onepauuii cornacoanus JIb/I.

1. PacimpenHasi MoJesIb MpoOLecca reTepOreHHOro THPAKUPOBAHUS AaH-
HbIX. J[7s1 pelneHns NMOCTaBIEHHOM 3aiadM MpeJyularacTcs Ha OCHOBE MOJCIH
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