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Abstract: Governance/control is one of the most important functions of government. Therefore, automation of control processes based on information 
computer technology's introduction is an urgent problem of creating an electronic government. The article proposes a methodological approach to the 
control functions of public authorities' implementation in e-government concept framework. The approach is based on the principle of selective control. 
The expediency is conditioned upon the impossibility of total control due to limited resources. Optimization of control processes is based on using 
appropriate models of mathematical programming. The combined application of the selectivity principle and optimization model reduces the state's 
expenditures for implementation of control functions while ensuring the required quality control. In whole, the methodological approach considered in this 
paper forms a basis for specific models and methods, formation ensuring the introduction of computer technologies into the control processes of e-
government. 

 
Index Terms: e-government, control functions, resource costs, the selectivity principle, and optimization. 
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1.INTRODUCTION                                                                     

Performance of control functions by the state bodies is aimed 
at identifying violations of legislation in the controlled process 
that leads to negative consequences for the state and society 
[1-4]. It is associated with certain input requirements of both 
government and participants of controlled processes. 
Limitation of resources does not permit total control. Thus, 
selectivity is a fundamental principle of control activity of state 
bodies. The essence of this technique lies in the fact that at 
each moment of time, not all the objects controlled by one or 
another government body are subject to control, but just a 
limited sample of them. In this regard, generally, control 
procedure includes two successive stages; the first stage is 
about choosing a subset of objects to be controlled and the 
second stage is on carrying out necessary control activities for 
each of the selected objects [5-8]. The implementation of the 
first stage is associated with a risk of selecting a subset of the 
full set of objects incorrectly. Possibility of incorrectness is 
explained by including objects that do not contain violations – 
this identification is the goal of the control activity of a 
government body and abandoning objects containing 
violations outside the controlled part of the set [9-10]. This 
leads to unjustified expenses of state resources and excessive 
costs for participants of a controlled process, as well as losses 
of the state and society as a result of undetected violations 
[11]. The implementation of the second stage is associated 
with a risk of non-revealing existing violations in controlled 
objects while monitoring. Also, non-detection of the same 
leads to unjustified expenses and losses caused by violations. 
Precise consideration of these risks helps in maximizing the 
possible reduction (with available resources) of damage to 
both state and society [12]. In case of risk events is an 
essential problem of the state bodies control activities. Its 
solution is extremely difficult in both organizational and 
scientific- technical aspects [13-14]. Formation of a 
methodological approach to its solution is the goal of this 

article. At the same time, the main attention is paid to its first 
stage, since without successful controlled objects sampling 
further control activities are meaningless. 

 
2. ESSENCE OF THE METHODOLOGICAL 

APPROACH 
The choice of a set object to be controlled by a set of objects 
of one or another class is based on analysis of information 
available to the controlling state body on each of the 
considered set objects and information on the results of 
previous control acts with objects of this class. The large 
amount and variety of this information leads to formalize an 
analysis process. To this end, every object under control at a 
moment of time t will be represented as the corresponding 
vector. 
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where k - object class identifier; 
K - Number of object classes controlled by the considered 
state body; 
i - Object identifier; 
I
k
(t) - set of objects of k-class, controlled at the moment of time 

t by the considered state authority; 
n - Parameter identifier of the controlled object; 
N -number of parameters characterizing each controlled object 
of k-class; 

),(
*

tix
k

n   - Actual value of n-parameter of i-object of k-class at 
t-time. 
The ―a priori‖ information about a control object of the state 
control body will be represented as a vector 
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where 
),( tix

k

n  is the information about the n-parameter of the 
control object arriving to the state control body. 
 
With such formalization, violations are manifested in 
submitting unreliable information about the objects of control in 
the state control body. This means a mismatch of the 
components of vectors (1) and (2). This discrepancy will be 
represented as a vector; 
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where 
),( tix
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n


 is the deviation of the n-th component of the 
vector (3) from its real value, determined by the corresponding 
component of the vector (2). If the components of vectors (2) 
and (3) are measured on an absolute scale, then we have  
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If the a priori information about the object of control contains 
only valid information about its parameters, then (3) is a ―zero‖ 
vector and in relation to this object the control measures are 
not expedient. If vector (3) contains nonzero components, then 
the control body should open these deviations to determine 
the violations corresponding to these deviations and take 
measures to eliminate them. The opening of deviations is 
associated with the conduct of one or another set of control 
measures. Their implementation, in turn, requires the 
involvement of appropriate human, time, financial, material 
and other resources.  
Within the framework of our formulated problem, the first stage 
of the control procedure consists in the choice of a set of 

objects 
)( tI

k

 with nonzero vectors from the set of subsets 
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 (3). This choice is carried out in conditions of 

a priori uncertainty. In this regard, in the selection process, a 

subset 
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 is formed, which is not       always the 

same in comparison with the subset 
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 The considered 
choice is ideal if 
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and absolutely not perfect if 
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The relation (5) means that all objects in which there 
are violations and not a single object without violations are 
selected for control. The relation (6) indicates that in the set of 
objects selected for control, there is not a single object with 
violations. All the real results of the choice lie in the interval 
between the ideal and the non-ideal, that is, for them the 
relation 
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The subset 
)(

1
tI

k

in (7) contains all the objects in the 

sample 
)(ˆ tI

k

for which the vector (3) is nonzero, i.e.,  objects 
that have signs of violations. 
Denote: 
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  - the expected damage from the non-detection of 
violations caused by the objects of control included in the set; 
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  - the expected damage from the non-detection of 
violations caused by the objects of control included in the set 
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. 

 
Given these designations, the immediate expected relative 
effect of the first stage of the control procedure is determined 
by the ratio: 
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In the simplest case, a relative number of identified objects of 
control containing violations are taken as an indicator of 

damage. Then, the quantities 
)}({

1
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 and 
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k

 are 
quantitatively equal to the powers of the corresponding sets 
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 and 
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k

. 
 

Relative effect, determined on the basis of relation (8), 
at ideal choice is equal to unity , and zero otherwise. Naturally, 
in the process of control, every government agency seeks to 
select objects as close as possible to the ideal. At the same 
time, it proceeds from the information that it contains, and this 
information usually includes: 

 
1) Data on the parameters of a set of controlled 

objects 
)(tI

k

 at a current time; 
2) Data on the results of previous control activities 

over similar objects: 
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where 
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~
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is - set of objects checked in the 
course of previous control activities (up to time point t); 
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 - subset of objects in which 
violations were detected during previous control activities; 
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 - subset of objects in which no 
violations were detected in the course of previously; 
 

3) operational data on the control objects and possible 
violations, received from additional sources of information both 
(open and closed). 

 
The application of this information in the interests of 

forming a subset of objects for carrying out control activities is  
based on a principle ―it was so - it will be so‖. It assumes the 
presence of deterministic or statistically stable links between 
the vector components’ values (2) and possibility of violations, 
identification of which is the goal of the control procedure. 
Specific methods for implementation of this principle can be 
divided into the following relatively independent groups: 
 
      1) methods using risk profiles; 
      2) techniques based on identification of anomalous 
parameters’ values of control objects; 
      3) techniques based on construction of statistical models 
that establish statistically stable links between the vector 
components’ values (2) and violations; 
     4) methods based on operational data on control objects 
and possible violations, received from additional sources; 
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     5) complex methods for selecting objects for control 
activities. 

Detailed consideration of these techniques within a 
single article is not possible. Therefore, further, we consider 
one of the promising approaches to statistical models’ 
construction that establish statistically stable links between the 
vector components’ values (2) and violations, on the 
methodological level of synthesis. The essence of the 
approach is as follows: 

1.  Basing on information on the results of previous 
control activities over similar objects, single-dimensional 
empirical functions are built for distribution of the violations’ 
probability for each component of the vector (2) of objects 
controlled at the current time. 

2. By convolving single-dimensional distributions (for 
example, using the apparatus of generating functions), the 
multidimensional distribution function is constructed for 
violations’ probability for objects controlled at the current time. 

3. Admissible level of violations’ probability is set, and 
objects falling into an unacceptable area are included in the 

subset 
)(ˆ tI

k

  of objects for which conducting control activities 
is advisable. 

When implementing this approach, the violations 
probability distribution functions for each component of the 
vector (2) of currently controlled objects can be built up by 

both a subset 
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 of objects with previously detected 
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 where violations were not 
identified during previous control activities. In this case, one 
should keep in mind the peculiarity of the state control 
process, which lies in the fact that undetected violations are 
henceforth not clearly manifested and introduce false 

information into the subsets 
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Consequently, built according to the 
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 subsets, single- dimensional distribution functions 
of violations’ probabilities for each of the vector (2) 
components will not be identical to each other. This explains 
the task of finding the ways to account this false information. 
Its solution can be obtained on the basis of the so-called 
synthesis of non-alternative hypotheses [1]. 

In general, the considered approach provides fairly 
correct using the available ―a priori‖ information to build a 

subset 
)(ˆ tI

k

 of objects for which conducting control activities 
is advisable. 

The peculiarity of the control activity of state bodies 
lies in the limited resources for implementation of control 

activities in respect of objects included in the set 
)(

1
tI

k

. Their 
limitations can lead to necessity of reducing the power of this 
set, that is, to exclude a number of objects from it and thereby 
reduce the number of control activities. Such actions lead to 
reduction of control effect. Moreover, due to the difference in 
resource costs for identifying various deviations of real 
parameters of objects (values of vector components (1)) and 
declare ones (vector components (2)), the reduction of the 
effect depends on what objects are excluded from the set 

)(
1

tI
k

. This circumstance necessitates the optimization of 
control processes with restrictions on the control body 

resources. In the interests of the formalized presentation of the 
optimization procedure, the control body's resources are 
divided into non-recoverable and recoverable, divisible 
(continuous) and indivisible (discrete). The control optimization 
procedure is based on an inherent mathematical programming 
model [2 - 7]. We will consider the general nature of these 
models on the example of the choice of control objects in case 
of restrictions for non-recoverable continuous resources in the 
control body. Let’s introduce the notation: 
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-vector of resources required for the implementation of control 
activities in relation to the i-object of the k-class at time t; 

),( tiR
k

m   -volume of divisible non-recoverable resources of 
the m-species, necessary for implementation of control 
activities in relation to the i-object of the k-class at time t; 

M-number of types of divisible non-recoverable 
resources necessary for implementation of control activities in 
relation to the i-object of the k-class; 
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which a decision has been made to conduct control activities; 
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which control activities are not carried out. 

Taking accepted notations into account, the procedure 

for choosing from a variety 
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k

 of objects for 
implementation of control activities can be formalized as the 
following problem of mathematical programming: define 

subset 
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  of objects for implementation of 
control activities to ensure compliance with the conditions 
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under restrictions  
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where 
),(

*
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k

m  - is the volume of divisible non-recoverable 
m-type resources available to the control body at the moment 
of time t. 

                                                 

3.CONCLUSION 
In general, the addressed provisions constitute a general 
methodology for applying a risk-based approach in performing 
control functions of state bodies. They form a basis for building 
up specific models and methodologies ensuring introduction of 
computer technologies into the processes of electronic 
government control activities. 
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