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Abstract.  The paper considers the main aspects of developing a combined system for informational support of 
operative managerial decisions. Corresponding software is developed. Functional capabilities and features of main 
parts of the system are presented. An example of informational support task is given based on building a predictive 
model for the domain of Ukraine investment safety. 
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1 Introduction 
 
The main aim of the state economic safety is to guarantee its stable and maximum effective functioning now and high 
potential of development in the future. The investment, energy, food, finance and other components are specific 
subsystems of the economic safety of a country. 

Efficiency and quality of administrative decisions essentially depends on the timely supply of management process 
by necessary reliable information which describes these processes and phenomena that occur at a particular 
management object. Taking this into consideration, the informational support of managerial decisions is a vital problem. 
To solve this problem it is proposed to develop appropriate tools based on inductive algorithms for analysis, modeling 
and prediction of complex processes. 

To enhance the effectiveness of administrative decision making support in the state economic safety field, it is 
necessary to monitor the main safety indicators statistics, to quantitatively evaluate the safety level, predict the 
indicators taking into account its dynamic interdependence and to visualize all the monitored and predicted information 
in the human-transparent form being easy-to-use by decision-makers. This approach leads to the necessity to analyze 
and solve the problem of construction a system for informational support of managerial decisions in the area. 

Also the informational support concept refers to the new type of decision-making process organization that takes 
into account not only the traditional tasks of data storage, processing and visualization, but also providing full support 
for this process based on solving the analysis, modeling and forecasting tasks, presenting the results in informational 
and advisory form under conditions of constant changing the managerial situation. 

 

2 Characterizing the problem  
An introduced here Managerial Decisions Informational Support System (MDISS) is a kind of Information Systems 

(IS) of general type and at the same time it has a number of properties inherent to Executive Information Systems (EIS) 
and Decision Support Systems (DSS). 

In general, an information system can be defined as an automated man-machine system that provides information to 
users from different organizations [1]. 
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Modern DSSs that have arisen by the merger of management information systems and database management 
systems are the systems most adapted to solve problems of daily management activities and are tools that aim to help 
persons and/or authorities to make decision [2]. Choice-making in complex problems, including based on many criteria, 
may be carried out by DSS features [3]. 

According to Turben [4], DSS has the following four main features: 1) uses data as well as models, 2) is designed to 
assist managers in making decisions for slightly structured and unstructured tasks, 3) supports, rather than replaces, 
decision made by managers 4) is designed to improve decisions. 

An Executive Information System (EIS) or Information System for Managers is a specialized DSS that helps 
implementers to analyze important information and use appropriate tools to guide it in forming strategic decisions 
within a specific organization [5]. 

We consider Managerial Decisions Informational Support Systems (MDISS) [6] as systems that combine main 
characteristics of EIS and DSS. However, in contrast to DSS, they have no means of generating and actually making 
decision. In other words, tools for generating possible solutions and choosing the optimal one of them are not present in 
MDISS; user generates and makes decision with help of appropriate system features. But means of data and processes 
visual representation and analysis inherent for EIS are widely used here. This provides great opportunities for a user or 
decision maker to orient oneself in the current state of a problem and find the most appropriate course of action to 
resolve it. Modeling methods and forecasting tools aimed to help increase decision making effectiveness should be 
presented in MDISS as well. 

 

3  Structure of the system 
To solve the stated problem, the task of developing a software system should be considered. Such a system should 

contain data and models storage and the following three main blocks: 

subsystem for current analysis and visualization of operational management information; 

subsystem for modeling and forecasting; 

subsystem for integral evaluation of interdependent primary indicators of a complex system state (Figure 1). 

Figure 1 Main structural components of the Managerial Decisions Informational Support System 
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4 An example of investment activity index prediction 
ators. Ministry of Economy of Ukraine 
is area: accumulated depreciation level, 
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This component provides support for the following functional tasks: 

• collection and storage of primary statistical data; 
• pre-processing the row data;  
• checking the correlation dependences of the primary
• tracking the status of every indi
• evaluating the integral state of a system; 
• visualization and documentation of the r
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. S bsystem for modeling and forecasting 

It is based on the inductive approach to building a s
th
 focused on the inclusion to the model only the most significant factors under specific conditions, rather than all 

factors which may affect the target value [7]. The main functional characteristics of this subsystem: 

• building models (manual and automatic modes); 
• selecting the optimal model for information support;  
• determining significance of each indicator (factor
• visualization and documentation of the results. 

el g and forecasting subsystem is intended to buil
an ytical tools are implemented for models analy

d models of 

ained models, approximations and predictions may be calculated here and for other system components. There are 
tools to analyze significance level of indicators regarding their influence on the final result. 

Sorting-out GMDH algorithms based on known Combinatorial COMBI algorithm [8] are used for the modeling. 
Directed successive selection algorithm BSS [9] is realized in this component making it p

blems with large number of arguments.  

 

3
interdependent primary indicators  

 
omprehensively analyze the performance of 

ex for the group of interdependent p
ltidimensional system. This subsystem implements a new approach to calculating quantitatively such integral index 

of a system state. This approach is based on non-linear normalization of the primary indicators taking into consideration 
certain expedient constraints on their optimal, satisfactory and unacceptable values [10].  

Tools for dealing with complex data structures typical for governmental subdivisions are implemented. The data 
structures are displayed in a tree view. For example, sectors and sub-sectors of the econ

ves and branches of this tree. Each structural element of the tree is associated with a set of panels based on a number 
of features specific for an appropriate type of this element. For example, integrated evaluation of process is done for any 
element and for the elements-leaves it is also possible to analyze the data using the implemented methods and conduct 
additional processing and analysis in the modeling subsystem. 

The proposed subsystem provides support for such basic functional tasks: 

• tracking the current state dynamics of the controlled process; 
• data normalization by the developed technique [13]; 
• integrated and detailed evaluation of ongoing changes;  
• analyzing the detected changes and finding main facto
• identifying potentially dangerous phenomena and trends; 
• visualization and documentation of the results. 

 
Ukraine investment activity is characterized by a range of economic indic

ses them to analyze the economic safety level. There are such indicators in thu
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sha

f multidimensional difference equations of interdependent indicators [11]. The structure and parametric 

re of direct foreign investments in general investments amount, ratio of investments amount to the fixed assets cost, 
ratio of investments amount in the capital asset to the Gross Domestic Product (GDP), net direct foreign investments to 
GDP ratio. 

The modeling of Ukraine investment activity indicators was carried out with the use of multiple autoregression models 
in the form o
identification with exhaustive search for model variants in form 
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)2()1()( 21 −Θ+−Θ= tXtXtX     (2) 

was executed using combinatorial algorithm COMBI GMDH with li f model co
 

mitation o mplexity. Here 1Θ  and 2Θ  
are 5 by 5 matrices of parameters of the model (1).  

The models of the limited complexity from s=2 to s=6 (according to observations number of the training 
subset) for every index were built with the use of the combinatorial algorithm for models structure optimization. After 
building

 built the following dynamic system models: 

322111 −

 models being optimal by the criterion of regularity AR for all indices, the one step forward system predictions 
for every index were obtained. The sequential computation of all indices values enables to get predictions for some 
steps forward. 

Real data for the 5 mentioned above indicators of investment activity for years 1996 to 2008 was used for 
modeling. We have

 
)1(174.0)2(434.0)1(524.0)( +−+−+−= txtxtxtx )1(281.0)2(236.0 − − txtx , 

)2(676.0)1(408.0)( 222 −+−= txtxtx , 

)1(954.8)1(417.1)2(345.0)2(302.0)1(581.1)1(725.0)( 5432213 − −− − − − − − +− −= txtxtxtxtxtxtx , 

)1(356.1)2(482.0)1(186.0)1(453.0)( 32214 −+−−−−−= txtxtxtxtx , 

)1(144.1)1(007.0)( 525 −+−−= txtxtx . 

These models were used to get so-called inertial prediction of the integral index of investment domain in 
Ukraine for 2011-2012 years. The respective results are shown in Fig. 2. 

 
 

 
 

Figure 2 Evolution and inertial prediction of the integral index dynamics for the investm omain  
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5 Conclusions 
 

m for informational and analytical support of managerial decisions is aimed to evaluate, analyze 
nd forecast complex economic processes. It supports the following tasks: input of statistic data; evaluation and analysis 

of 

and forecasts are corrected in real time. The system functioning is 
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 and quality of managerial decisions due to identifying hidden regularities of socio-economic 
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a

ongoing changes; construction, analysis and correction of models; operative forecasting in real time. This system 
contains data and models storage, and three main blocks: subsystem for current analysis and visualization of operational 
management information; subsystem for modeling and forecasting the interdependent primary indicators; subsystem for 
integral evaluation of the complex system state. 

The system has an interface for tabular and graphical data analysis. The results of modeling and forecasting are 
presented graphically and analytically. Models 

onstrated on the example of current analysis of the investment activity as an important component of economic 
safety of Ukraine. 

The developed information technology is intended for a comprehensive analysis of socio-economic processes to 
improve efficiency

cesses and respective reduction in inefficient decisions at different levels of economic and political governance. 
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