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Abstract This article presents the basic principles of modeling and operation of the mathematical apparatus for assessing of the organization’s and the product’s competitiveness within the ‘organizational competitiveness management system’. The objectivity of the system mathematical assessment is substantiated, on this ground, in view of the experience of applying mathematical methods, gained in the process of meeting economic problems and challenges. This paper also concentrates on  the main critical remarks  and limitations of using a number of well-known mathematical methods of the Management theory, there have been  revealed the differences and advantages of the mathematical apparatus of the Organizational competitiveness management system, on this basis. 
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1. Introduction

In the competitive struggle of the rapidly changing political and economic conditions of the modern market, (including local and global economic crises), it is an extremely urgent challenge, for an organization, to gain a strong position.  The meeting this challenge is primarily associated with building up and maintaining the competitive advantages of the organization and its products. Such tactics provide the organization with an increase in production, revenue growth and lead to its economic sustainability, thus forming a strong position in the market.

Modern Economics in general, and Management Theory in particular, are forced to respond to the ever-growing needs of society and business, by advancing the organizational management mechanisms, that are aimed at increasing the organization and the product competitiveness.

The rapid development of information technologies and, as a result, automated management systems makes it possible to reduce the processing time of the ever-increasing amount of heterogeneous information about the organization in the fast-evolving conditions of modern market. In order to reach  effective management decision, it  is essential for modern organization to improve the  existing,( as well as develop new) analytical management mechanisms, which can provide objective and prompt assessment of the current state of the organization and products, and their efficiency and competitiveness on market.  Such evaluation is impossible without improving existing or developing new mathematical methods. The urgent need for the development of mathematical methods in Economics in general, and Management Theory in particular, can be safely asserted, on that basis.

The existing diversity of experience in the application of mathematical methods for economic problems solution and making decisions should become the basis and guide for researchers, who create new mathematical methods. It is  also important to take into consideration, the  issues and revealed limitations,  that have been encountered into, in the process of application  of  mathematical methods.  

In previous works [1, 2, 3, 4, 5] we have depicted relevance of modeling of the Organizational Competitiveness Management System (OCMS, System) as a man-machine organizational-economic system that enables managers to regulate and affect deliberately the organization’s ability to maintain and expand sales markets through goal-oriented activities on building competitive advantages, related to the qualitative characteristics of products and manufacturers-competitors. The main target of these activities is to improve the competitiveness of products and organization as a whole. There have been developed approaches to the building of such system; process, systematic and mathematical approaches have been applied; the features of using the standard characteristics of large systems in OCMS have been outlined; a mechanism for determining the individual and generalized indicators of the organization and the product competitiveness has been presented; developed mathematical models for assessing the organization  and  the product competitiveness has been presented.

The first purpose of this article is to analyze the OCMS’s mathematical apparatus in functioning, which quantifies the organization and the product competitiveness; the second purpose is to substantiate the objectivity of such quantification, considering the existing experience in applying the mathematical approach in Economics in general and for Management Theory’s problems solution in particular.

2. The mathematical apparatus of the Organizational Competitiveness Management System

In Section 2 of the article we present the basic principles of modeling and operating of the mathematical apparatus of the Organizational Competitiveness Management System 13, 4, 5] before assessing (Section 3) the objectivity of such mathematical apparatus, considering the existing experience of the mathematical methods application in solving economic problems, as well as determine the advantages of this mathematical apparatus in comparison with the mathematical decision making methods. 
A mixed method is the main method for assessment of the product competitiveness in the OCMS. Mixed method includes a differential method, that is based on the use of individual indicators and their comparison, and a complex method, which is based on the use of complex (generalized) indicators and their comparison. It is substantiated [3, 5] that the mixed method allows: 

· to assess the level of the competitiveness for product’s individual indicators in comparison with the sample product’s indicator; 

· to calculate the generalized indicators of the product competitiveness based on statutory, technical and cost parameters of products; 

· to determine the integrated indicator of the product competitiveness.

In addition, mixed method can be applied for assessment of individual, generalized and integrated indicators of the organization competitiveness, without considering the interrelationships of indicators, their forecasting and ranking, the complex hierarchical structure of a generalized and integrated indicators.

A modelling is the main method for assessment of the organization competitiveness in the OCMS. It is substantiated [3, 5], that the modelling is the most acceptable method for building an organization's OCMS, as well as for assessment of the organization competitiveness.

Modeling allows to form an economic-mathematical mechanism for determining the following range of aspects:
· the organization’s competitive advantages, individual (according to their interrelationships) and generalized indicators of the external and internal organization’s environment, that affect the organization competitiveness directly or indirectly;
· an integral indicator of an organization competitiveness, that quantitatively reflects its level of competitiveness. 
By using these indicators, the Organizational Competitiveness Management System is able not only to assess integrally , but also  manage the organization competitiveness, according to the characteristics embedded in it (such as: adaptability, flexibility, stability, sensitivity, speed, accuracy, forecasting [3].

2.1 Estimate accuracy classification of the organization and the product competitiveness assessment
At the initial stage, it is essential to determine the degree of detailing to which it is possible and necessary to make the quantitative assessment of the organization and the product competitiveness. The integrity of the initial information affects directly the accuracy of the assessment of the organization and the product competitiveness. The accuracy is obtained depending on the integrity of the baseline information. This accuracy is evaluated and illustrated in table 1. 

Table 1. Estimate accuracy classification matrix of the organization and the product (O&P) competitiveness assessment
	Estimate class
	Level of project definition
(Expressed as % of complete definition)
	Class description

	Principle of estimation
	Expected accuracy range* (Typical variation in low and high Ranges)

	Class 5
	0% to 2%
	The so-called "rough" assessment of O&P competitiveness. It is carried out on the basis of a small amount of available information about O&P.

 It shows low accuracy.
	Expert assessments.
Analysis of O&P competitiveness by their analogues. 
	L: 
-20% to-50%
H: 
+30% to +100%

	Class 4
	1% to 15%
	Preliminary assessment of the competitiveness based on generalized indicators of various types
	More detailed assessment, than Class 5. 
Availability of various types of generalized information (technical, organizational, economic, etc.) about O&P.

It provides the most general idea of the interrelationships of generalized indicators of competitiveness.
	L: 
-15% to-30%
H: 
+20% to +50%

	Class 3
	10% to 40%
	Additional, accessorial more detailed, than on previous Classes, information on O&P is used.
	Partially detailed assessment.

A part of the generalized indicators of competitiveness is described thoroughly in details, the interrelationships between the indicators of competitiveness are given both in general and in detail. 
	L:
 -10% to -20%
H: 
+10% to +30%

	Class 2
	30% to 70%
	Sufficiently complete, detailed assessment of O&P competitiveness
	No generalized information.
 Detalization of all indicators (and their correlation) of competitiveness in the assessment is explicit. It differs from the Class 1 only by insignificant assumptions of the possible parameter estimation.
	L: 
-5% to -15%
H:
 +5% to +20%

	Class 1
	65% to 100%
	Total, most accurate assessment of O&P competitiveness
	The most comprehensive information is available for the assessment of O&P competitiveness for consistently realized products and stable organization functioning.
	L: 
-3% to-10%
H: +3% to +15%


*L – low range, H – high range.
Source: developed by the author taking into account [6]
The organization and the product competitiveness assessment is can be carried out under condition of  availability of superficial or insufficiently accurate information about products and organizations. For example, at the stage of pre-project, project evaluation of new type product’s features, there is a need to assess approximately its potential competitiveness in the market. It is also relevant at the stage of a preliminary decision on the entry of the organization into a new market and for assessment of its potential competitiveness in this market. Thus, even in the conditions of an insignificant amount of input data, the OCMS provides a quantitative assessment of the organization and the product competitiveness. Such assessment gives a general idea of the level of the organization and the product competitiveness to the organization’s management.

Sometimes, even with the availability of detailed information, the organization’s management needs to make an approximate and quick assessment of the organization and the product competitiveness, without going into a more accurate (but more time-consuming) process of conducting such an assessment. In this case, the OCMS can implement this type of assessment with accuracy that corresponds to the data of the Table 1.

The detailization of the assessment, which is being carried out, as information is refined, even if this refinement may not be carried out simultaneously in all directions for assessing the competitiveness of a product or organization.

2.2 OCMS’s mathematical apparatus of the organization’s and the product’s competitiveness assessment

The assessment of the organization and the product competitiveness in OCMS begins with the identification of individual indicators of the organization and the product competitiveness. 

Individual indicators of the organization and the product competitiveness make it possible to assess the possible influence of factors of the external and internal environment on the producing and sale of products, as well as on the organization functioning. Individual indicators are the statistical basis for the formation of generalized and integrals indicators of the organization and the product competitiveness, the initial basis for the formation of management decisions on the producing of a certain type of a product, its updating or withdrawing from production, as well as management decisions on organization’s functioning.

Individual indicators of product competitiveness are the coefficients for assessing the level of product competitiveness. They reflect the product’s level of competitiveness on a particular feature and allow to assess the possible influence of external and internal factors on the product  production  and the  sales.

The external factors for determining the product competitiveness include the following range:
· consumer demand, 
· the cost of raw materials and supplies, 

· inflation, 
· state standards, norms, rules. 
The internal factors for determining the product competitiveness include: 

· technical characteristics of the product, 

· labor productivity, 
· technological structure and equipment of the production.

Individual indicators of the organization competitiveness are individual indicators of the organization’s external and internal environment that affect directly or indirectly its competitiveness.

The external factors of the organization competitiveness determination include: political, economic, social, industrial conditions; the competition that exists in the market among production organizations, and among suppliers of raw material and material supplies. The internal factors include the factors that have an effect inside the organization: technical level of production, personnel qualification, the development strategy, financial and economic policy of the organization.

The formation of individual indicators of the organization and the product competitiveness is carried out by comparing the indicators of the external and internal environment of the organization with the value (exponent) of similar indicators of the product sample and the organization sample.

The problem of choosing a product sample and a organization sample for comparing individual indicators, is clearly, a key problem. It is important to note, that the approximation of the indicators‘ values (exponent)  of products and organizations to the sample indicators, should increase the organization and the product competitiveness. We have placed special emphasis on these issues, reviewed in [3].
 According to the purpose of organization and product competitiveness assessment, the following aspects can be selected as the base values:
· target values (exponents) of the product’s and organization’s indicators – reaching such target exponents increases the organization and the product competitiveness (for example, the scientific and technical progress attainments in the field, which is identified for product and organization);

· values  (exponents) of the indicators of the competitors’ product and competitive organization, exceeding the values (exponents) of the similar indicators of the product and the organization, which competitiveness is assessed by OCMS;

· other values (exponents).

Generalized indicators of the product competitiveness are selected in such a way, that their content has a certain rational value for exploring a certain property of the product, in relation to certain conditions of its developing, exploitation, sale or consumption. The generalized indicator of the product competitiveness reflects the interaction of a set (total or otherwise determined) of individual indicators, given their weightiness in this generalized interaction. In the process of formation the generalized indicators, it is important to identify correctly the significance (weightiness) of the individual indicators, its components.

In the process of modeling the mathematical apparatus of OCMS, one should concentrate on the hierarchy of generalized indicators of the organization competitiveness, that considers the systemic complexity of the organization functioning, interrelationships and interdependences of all the organization’s business processes [3, 5].
Among the generalized indicators of the organization competitiveness, indicators of the first level of generalization consist of individual indicators of the organization competitiveness, taking into account their weightiness in this generalized indicator. Interrelationships and interdependences of individual and generalized indicators of the organization’s competitiveness are defined using the process and system approaches [3, 5].
Integral indicators, that measure quantitatively the level of the organization and the product competitiveness, are determined in accordance with the basis of individual and generalized indicators of the organization and the product competitiveness, using the mathematical apparatus, that is described in detail in [3].

According to [3], the interrelationships of the individual indicators of the organization competitiveness can be demonstrated by the example of assessing the degree of the equipment’s wearing-out. As part of the production activities of the organization, it is necessary to anticipate and provide for the possibility of time-sensitive replacement of the equipment due to moral or physical obsolescence.
The individual wearing-out indicator of the various kinds or groups of fixed assets (including equipment):
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where Cw – cost of fixed assets wearing-out;

Cin – initial cost of all or separate kinds or groups of fixed assets.

This coefficient allows us to identify the share amount of wearing-out equipment of the organization at the current moment. 

The share of equipment that was put into operation is calculated by the formula:
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where Inew – individual indicator of fixed assets renewal;

Cnew – cost of the newly added fixed assets for a certain period;

Cend – cost of fixed assets at the end of the same year’s period. 

The product competitiveness coefficient of the separate characteristic, described by the corresponding individual indicator, can be calculated by the following formula:
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where si – value of the i-th analyzed product individual indicator of the individual indicators set (si
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S);

si0 – value of the i-th basic individual indicator of the product sample from its individual indicators set (si0
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S0); 

Ki  – competitiveness coefficient for the i-th individual indicator of the product.

As a sample here is considered, the competitor product or other sample product with which the organization product is compared for assessing the level of competitiveness.

We shall notice that, while calculating, for example, the competitiveness coefficient in cost or price the dependence is reverse:
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From formulas (3) and (4) should  be selected  the one, according to which the growth rate Ki corresponds to an increase of competitiveness. For example, if the cost of buying the material is less than the cost of a competitor for the same material purchase, then according to this indicator the product is more competitive, which should be reflected in the formula as an inverse dependence of the parameters of (4).

The detailed formulas description of the formulas of the generalized and integral indicators identification of product competitiveness is described in [5]. The mathematical model of the product competitiveness identification is given below. This model allows you to calculate systematically the effect of all individual and generalized indicators of the product competitiveness, in order  to pursue stated objectives  – improving product competitiveness:
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where Ki – competitiveness coefficient for the i-th individual indicator;

N1 –  number of individual indicators of the product competitiveness;

Qi – the i-th generalized indicator of the product competitiveness;

N2 – number of generalized indicators of the product competitiveness;

αi –  weightiness factor of the product competitiveness coefficient Кi; 
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 for any generalized indicator Qi;

j(i) –  number of individual indicators of the product competitiveness in the i-th generalized indicator;

KI – integrated indicator of the product competitiveness;

М – number of generalized indicators of the product competitiveness in the integrated indicator;
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We shall notice that as a mechanism to determine the weighting (weightiness factors) of individual and generalized indicators of the organization’s and the product’s competitiveness, it is suggested to use the method of hierarchies analysis, modified by the author [3, 7].

The competitiveness coefficient of the organization of the individual characteristics described by the corresponding individual indicator can be calculated by the formula:
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where ui – value of the i-th organization’s individual indicator from the individual indicators set  (ui
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U);

ui0 – value of the i-th basic individual indicator of the organization sample from its individual indicators set (ui0
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U0); 

Hi  –  competitiveness coefficient for the i-th individual indicator of the organization.

We shall notice, while calculating some competitiveness’ indicators the inverse relation occurs, if their reduction leads to increased competitiveness, other things being equal. For example, this applies to the competitiveness’ indicator of labour intensity (if such indicator was the experts’ choice, for assessing the competitiveness of a particular organization):
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From formulas (6) and (7) one should select the formula, according to which the growth rate Hi corresponds to an increase in competitiveness. For example, if the cost of buying the material less than the competitor’s cost for the same material purchase, then according to this indicator our organization is more competitive, and that should be reflected in the formula as an inverse dependence of the parameters of (7).

  As generalized indicators consist of individual indicators, indicators within the dependencies of various types of individual indicators, the dependencies between the corresponding generalized indicators of the organization competitiveness are to be taken into account.

To provide an objective assessment of the organization competitiveness the generalized indicators should be taken into account, in the form of a system of functional dependencies of individual indicators, presented in the general form: 
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where fi – the i-th function, characterizing interdependency Ni of individual indicators of the organization  competitiveness (ui,1,…,ui,Ni) for i=1…w and  ui,1
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U;

U – set of all individual indicators of the organization competitiveness;

w –  number of functional dependencies  fi in the system F(U).

Generalized indicators of the organization competitiveness are formed by the analogy with the generalized indicators of the product competitiveness. The number of generalized indicators should be optimal for identification of the organization competitiveness.

The system of the generalized indicators of the organization competitiveness has a more complex hierarchy due to the complexity of the organizational system, the production process, interrelationships and interaction of some indicators of the organization with others. 

At the top level of the hierarchy (P) of the generalized indicators of the organization competitiveness we would place generalized indicators, that are characterize the organization competitiveness in all its main activity direction: logistics, maintenance and repairs, planning and support of personnel, ensuring the availability of financial resources, production, sales, etc.

The amount of such indicators depends on the complexity of the organization’s production activities.

A more detailed description of the formulas for identifying the generalized indicators of the organization competitiveness for all levels of the hierarchy is presented in [3, 5]. 

The mathematical model for identifying the competitiveness of organization is reported below, considering the optimality of the generalized indicators of the organization competitiveness and the existing interrelationships of individual and generalized indicators of the organization competitiveness:


[image: image17.wmf](

)

.

max

)

,...,

1

;

,...,

2

(

,

)

,...,

1

(

)

,...,

1

(

,

0

)

,...,

1

(

,

,....,

1

,

1

,

,

,

1

,

1

,

1

,

1

1

1

,

0

,

1

2

2

1

1

,

,

1

,

1

1

2

1

1

1

1

1

®

×

=

ï

ï

ï

ï

î

ï

ï

ï

ï

í

ì

=

=

=

=

=

=

>

=

=

å

å

å

å

=

=

=

-

-

=

P

i

i

P

P

i

i

P

i

P

орг

I

P

p

M

i

i

p

i

p

j

p

M

i

i

i

j

i

f

N

i

i

i

i

M

M

R

H

J

j

P

p

R

R

J

j

H

R

I

i

H

I

i

u

u

f

f

p

j

p

p

j

i

b

b

b

b

,
(9)
where fi1 – the i1-th function, describing interdependency Ni1 of individual indicators of the organization competitiveness 
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U;

U – set of all individual indicators of the organization competitiveness;

If – number of functional interdependencies;
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[image: image25.wmf]1

,

1

j

R

 on the first level of generalization;

β0,i – weightiness factor of the i-th individual indicator on the first level of generalization (i=1…
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(10);

Rp,jp – the jp-th generalized indicator of the organization competitiveness on the p-th level of generalization;

Mp,jp – number of generalized indicators of the previous level 
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[image: image30.wmf]p

j

p

R

,

 on the p-th level of generalization;

P – number of the generalization levels;
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p-1,i – weightiness factor of the generalized indicator Rp-1,i. And the condition should be observed: 
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(11);

RP,i – generalized indicator of the organization competitiveness  for the i-th business processes;
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P,i – weightiness factor of the indicator RP,i, represents the  competitiveness share, which is formed during  given  business process of the organization;

MP – number of generalized indicators of competitiveness of the hierarchy highest level (the main business processes of the organization);

HI,орг – integrated indicator of the organization competitiveness.

The calculated integral indicators of the organization and the product competitiveness, the analysis of their components – (the individual and generalized indicators of competitiveness, with due consideration of their weightiness in an integral indicators), enable the management of the organization to define the so-called “bottleneck” of the organization and the product competitiveness. The «bottleneck» of product and organization competitiveness is the term for individual and generalized indicators of product and organization competitiveness, the value of which is lower than a certain minimally admissible value, that is sufficient for the product and organization to be considered to be able to meet competition on a given feature, which weightiness is important.
The subsequent analysis of the indicators of the organization and the product competitiveness (which is a bottleneck), allows to identify purposefully the causes of low organization and product competitiveness on the basis of identifying feature. 

This, in turn, provides management with the tools of well-judged decision making opportunities, in due course to regulate the organization and the product competitiveness: to elaborate  a set of measures for improving low competitiveness indicators by using  more modern and up-to date materials, tools and means and methods of processing; changing suppliers, markets; etc.).
The organization, therefore, eliminates the “area of weakness and flaws” in its activities, as well as anticipates possible profit losses (due to the low product competitiveness), and as a result the organization strengthen its market position, and increase its overall competitiveness of the organization at the appropriate time.
We shall emphasize the fact that positivity for all individual indicators of the organization and the product competitiveness should be considered as an important condition. Otherwise, an organization or product, being unable to compete (even in one of its competitiveness indicators), does not have one of the competitive advantages, the importance of which is so essential  for its successful functioning and  maintaining a stronghold of its competitive positions in the market. While having such a “bottleneck”, in the process of building competitiveness of organization and product, the organization faces risks of losing some sales market share and being outclassed by the fierce competition. In the case of worst scenario, the zero value of any of the indicators of the competitiveness of organization, may lead to its bankruptcy. 

The mathematical models of quantitative assessment of the product’s competitiveness (formula 5) and the organization’s competitiveness (formula 9), were applied in the development of competitiveness improvement program of the mechanical plant «Novo-Vyatka» (Kirov city, Russia) and its household appliances products – electric and electrogas stoves.

Thus, the proposed methodology, which was applied in the product’s competitiveness assessment, revealed that products of JSC «Novo-Vyatka» were competitive in the regional market due to lower price than those of competitors, while technical characteristics being comparable with the competitors’ technical characteristics.
The above-mentioned mathematical apparatus of organization’s competitiveness assessment was as well applied in the development of improvement measures for the organizational and economic management system of JSC «Novo-Vyatka» [3].
2.3 System and process approaches
The mathematical apparatus of Organizational Competitiveness Management System operates with interdependent and interrelated data of such System. These interrelations and interdependencies of data reflect the features of the modeling and operation of the System [3, 5]. Therefore, we respond to critical remarks on the mathematical approach in Economics from the position of modeling and operation of the mathematical apparatus of the OCMS, it is essential to take into account the features of its modeling and operation.

The modeling and operation of the OCMS’s mathematical apparatus for the organization’s and the product competitiveness assessment, is based on the system and process approaches ([3, 5].

Each indicator of the organization and the product competitiveness considers: 

· system and process complexity [3, 5] of its formation within the organization; 

· influence on its formation of all business processes of the organization (such as technical, economic, organizational and etc.), as well as influence of  indicators of external environment of the organization; 

· priority of such influence on its (indicator’s) formation. 

The results of assessment and analysis of the organization and the product competitiveness and the results of assessment and analysis of external and internal environment indicators (that are affecting the organization and the product competitiveness), are included in the report on the competitiveness of the organization. All these results are reflected in the options for management decisions.

System and process approaches allow to take into consideration the interdependences between individual and generalized indicators of the organization and the product competitiveness. Thus, they allow to identify the changes of one or more indicators of competitiveness, in the situation of changes of any indicators of the external or internal environment of the organization.

The system approach allows to reveal all indicators of external and internal environment of the organization, that are influencing the organization and the product competitiveness. Also such approach provides objectivity of assessment of the organization and the product competitiveness, due to the proper consideration of all its components and their weightiness.

It is essential to detail the indicators of external or internal environment of the organization for ensuring a more detail systematic assessment of the organization and the product competitiveness.
The process approach provides an assessment of various business processes impact of the organization, on the formation of the organization and the product competitiveness.
A more detail assessment of the impact of business processes of the organization, on the formation of an integrated assessment of the organization competitiveness, is feasible, by means of detailing of the main business processes of the organization – their sub-process division into several smaller ones. Thus, at the stage of each such division into sub-processes, it is necessary to identify the individual and generalized indicators of the competitiveness of each business process, as well as their weightiness in the formation of an integrated assessment of the organization competitiveness. Indicators of competitiveness of business processes are components of the integral indicator of the organization. Competitiveness indicators of organization’s business processes serve as components of the integral indicator of organization competitiveness.

The detail level of indicators of external or internal environment of the organization and of the main business processes of the organization, depends on the analysis depth and the requirement of the realization a certain accuracy of the final assessment of the organization and the product competitiveness.

The application of the system and the process approaches in the OCMS’s modeling and subsequent management of the organization and the product competitiveness based on OCMS [3, 5, 8, 9] covers the following range of activities, in the process of assessing and analyzing of the organization and the product competitiveness:

· to identify all factors of external and internal environment of the organization, that are affecting the competitiveness, to identify the level of such factors’ influence;

· to make available the establishment of functional interrelationships and interdependencies between the indicators of the organization and the product competitiveness and indicators of the external environment of the organization;

· to consider the complexity of the organizational structure of the organization, its technical, economic, organizational and other processes, the impact of such processes on the formation of the organization and the product competitiveness;

· to make available the establishment of functional interrelationships and interdependencies between indicators of the organization and the product competitiveness with the aid of the established functional interrelationships and interdependencies between business processes of the organization;

· to analyze level change sensitivity of the organization and the product competitiveness to changes of a particular indicator’s value (technical, economic, organizational, etc.) of the external and internal environment of the organization;

· to identify systematically the "bottlenecks" of the organization and the product competitiveness;

· to manage the weak signals (Section 2.3) of the organization and the product competitiveness.

In this article, we shall not dwell on the identification issues of the interrelationships and interdependencies of various business processes of the organization. This issue has been explored more detail in [3, 5, 10, 11]. For this purpose, it is essential to identify the individual and generalized indicators of the competitiveness for each business process of the organization, as well as to identify the weightiness of these indicators. Then, based on this manipulations it is possible to determine the integral indicator of the competitiveness of the business process and its weightiness in the formation of an integrated assessment of the organization competitiveness.

On the grounds of quantitative assessments of the organization and product competitiveness, and by means of application of the above-mentioned features, the OCMS responds to negative changes in the external and internal environment of the organization. Therefore, we can discern that OCMS serves as a basis for well-judged time-sensitive management decisions on how to regulate competitiveness – which represents and covers the concept of the weak signals’ management.
2.3.1 Weak signals’ management
Weak signals’ management implies the System’s ability to anticipate and detect, in advance, the negative impact of various factors of the organization’s external and internal environment on the organization and the product competitiveness. This increases the reaction time to such changes, makes it possible to make time-sensitive management decisions on the ways how to adapt to such changes, as well as how to avoid the risk of reducing the he organization and the product competitiveness.

At an early stage of potential hazardous situation, when there is not enough sufficient information, the management responses decisions are generalized and aimed at maintaining strategic flexibility. Thus, the organization's maintains its ability to adapt to temporary and/or permanent changes in the external and internal environment, without losing competitive advantages and without reducing its competitiveness's level. The management responses decisions will be shaped as more concretized, as soon as, the specific information becomes available. The ultimate goal of all these steps is, however, either to eliminate the risk (change of supplier), or to use existing features (adaptations to the new political situation). 

This approach, in the context of strategic management, is referred to as «gradually reinforced of the response» and «responding to weak signals».

Within the weak signals’ management, OCMS informs the organization’s managers, that certain indicator of the competitiveness is approaching its critical value. Moreover, the indicators of the external and internal environment of the organization, that are affecting this competitiveness indicator, are being reported, while the priority of their influence is being taken into consideration, as  well. It is essential to report all other indicators of the organization and the product competitiveness, that are related with this competitiveness indicator. Further, OCMS analyzes the values of the identified indicators for diagnosing the reason for the decreasing of the competitiveness indicator’s value under consideration.

2.3.2 Report on the organization and the product competitiveness
Taking evaluations, that have been carried out by the OCMS’s mathematical apparatus as the base for analysis, allows OCMS to generate automatically an analytical (management) report. Thus, the organization’s management is informed about all results and options for management decisions with the final purpose to increase the value of the competitiveness index under consideration, as well as eliminating the factors of its decline. This report is a summary, containing assess results and features of the formation of the organization and the product competitiveness.
This report supplies the organization’s managers with additional information, to the already available targeted information (in the context of competitiveness management), which has been collected from other management systems of the organization. This allows to be more precise in perception of current state of the organization from the point of view of the organization and the product competitiveness. Thus, we may claim that this report serves as a valuable tool in making a focused management decision on regulating, preservation and improvement of the level of the organization and the product competitiveness, as well as retaining competitive advantages of the organization.
The analytical report on the organization and the product competitiveness, that is formed in the OCMS, may include (depending on the manager’s request), comprehensive, detailed or abbreviated information about the competitiveness of the products and the organization, as well as separate business process of the organization.
The priority of the analytical information, that report contains, can also be specified for a specific type of product, for a separate business process of an organization, etc. Thus, both – the OCMS’s assessment and its results – may be presented in the most proper format, depending on the required accuracy and the required time for processing the initial information and conducting an assessment and analysis of the organization and the product competitiveness.

3. The OCMS and the mathematical approach in the Economics

It appears to be impossible to imagine the full picture of Modern economics without mathematical methods. In the 21st century, while all information technologies, based on computational processes, have developed tremendously and still continue to increase its computational capabilities rapidly, economics cannot but take the advantage of this boon. Every modern economic system is permeated with information technology. More and more complex management systems of the organization and its business processes are being developed, using mathematical methods for information processing. Therefore, it is management decision-making processes , in particular, that has been facilitated by development and application of   these management systems in modern organizations.
However, the increasing complexity of technological, organizational, economic and other business processes of the organization, makes decision-making almost impossible for the management, without necessary supporting mechanisms, which are  instrumental in  analyzing information on the organization’s current state, as well as, in providing the required analytical reporting. This allows to achieve the expected result, which is, the increase of the management decision-making effectiveness in the organization.
Furthermore, the management process of the modern organization is a complex and multi-level. It requires the development of new, effective computing decision-making mechanisms, which are relevant for rapidly changing market conditions. 

Meanwhile, mathematic methods have been universally recognized as an important tool of analysis and a language for precise expression of concept and relationship. Evolving from the Management Theory School, the Mathematical Approach gives a quantitative basis for decision-making and considers management as a system of mathematical models and processes [12].

From the above, we can discern that the improvement of existing and the development of new mathematical methods in economics is claimed to be a natural and inevitable process. This being said, taking into account the existing practice of using such methods, is most essential.

Application of mathematical methods in modern economics requires to solve a number of methodological problems. Application issues of mathematics in solving economic problems in general, and the application of decision-making methods in particular, have been debatable since the 1960s and remain in dispute  to the present day [12, 13, 14, 15, 16, 17]. 

Constructive critical remarks of application of mathematical methods in economics stem from the complex and diverse experience. The issues, that have arisen around the application of mathematical methods in solving economic problems, serve as invaluable material basis for developing new and improving existing mathematical methods.  By means of using the gained experience, it becomes possible, to avoid the revealed defects of applying such mathematical methods, their identified disadvantages, as well as, making newly established mathematical methods (and those that are being  rationalized), more adapted for solving economic problems in modern market conditions.

In this Section, we shall attempt to answer the most commonly encountered questions and critical remarks of the application of mathematical methods in economics and, in particular, decision-making methods from the standpoint of the features of modeling and operating of the Organizational Competitiveness Management System and its mathematical apparatus.

Firstly, we denote that we fully share the position of the O. Morgenstern [18]: «The limitations (of the usage of the mathematics in Economics – author's note) arose mostly because a faulty economic model was set up and analized mathematically or because mathematics was simply used in an inadequate if not even incompetent manner». 

As well as we fully agree with following statements [12, 19]:

1.  «mathematical models do help in the systematic analysis of problems, but models are no substitute for sound judgement». 

2. mathematics quantitative techniques provide tools for analysis but they cannot be treated an independent system of management thought. 

We present here several common critical statements regarding the application of the mathematical methods in economics [20] and answer them. Thus critical statements are sequentially numbered in this Section.
Statement 1: Any number of variable and unforeseen elements may arise to affect the outcome: changes in fashion and technology, government policy, labor union activities, competition, prices, and even the weather. None of these elements is entirely predictable; none can be accurately determined by past performance. Such is the nature of the entrepreneurial function and, indeed, of reality itself. Attempts to mathematically quantify these elements in advance or to attach numerical significance to the subjective judgments of the entrepreneurs themselves are pure folly. They are doomed to the failure which lies in gross simplicity and imprecision.

It is ironic that mathematical economics strives for the exactness of numbers and yet bogs down in static equations which necessarily cannot begin to account for all the relevant factors. Economist Henry Hazlitt tells us that if a mathematical equation is not precise, it is worse than worthless; it is a fraud: It gives our results a merely spurious precision. It gives an illusion of knowledge in place of the candid confession of ignorance, vagueness, or uncertainty which is the beginning of wisdom [21].

Our response to Statement 1: OCMS does not set the objective of modeling forecasts, which are based on previously compiled information. The objectives of the OCMS are reflected in a number of effects that may be distinguished as following:

· to execute the objective, systematic quantitative assessment of the organization and the product competitiveness;
· to analyze systematically the results of the conducted assessment;
· to identify indicators of the organization and the product competitiveness, influencing the result of the assessment with greater or lesser extent;
· to identify the "weak" points of the organization and the product competitiveness;
· to provide the management of the organization with an analytical report, containing the obtained results and the recommended (not at the least imposed) options of management decisions, aimed not only at increasing or maintaining the organization and the product competitiveness and retaining its competitive advantages.
The organization’s managers render the management decision, while OCMS serves as the supportive analytical mechanism.
OCMS contains a Weak signals’ management mechanism (Section 2.3.1), which may be classified, in a sense, as a forecasting mechanism. This mechanism has been designed for managerial authority, for identifying the growing negative trends for the organization and the product competitiveness, in the external or internal environment of the organization.
As in any organization management system, forecasting mechanism is applied in the OCMS. Thus forecasting is based on the organization’s previous states and statistics on changes in its competitiveness indicators [3]. The process of identification and tracing the trends in indicators of the organization and the product competitiveness, has subsidiary nature, serves as a reference. However, it is not focused on setting out the challenge, (as in any management system of the organization), of an infallibly correct forecast, which is capable of accurate prognoses of including hard-to-predict changes. May it be possible, that modern economics establishes a unique forecasting mechanism, capable of anticipating any, even unlikely, market developments, OCMS would be able to adapt, in the ordinary course of its activities, to such mechanism.  The basis for the main assessment of OCMS implies the following factors: current and objective data in real time, provided by other organization management systems, organization reporting and systems operators, updating the income information.
Regarding the accuracy of the OCMS’s assessments (as it is shown in Table 1),  it  derives from the volume of available relevant information on highly significant, for organization and product competitiveness, factors of the organization’s external and internal environment. 
Consequently, the managing authority of the organization are always aware about the accuracy degree of the quantitative assessment of the organization and the product competitiveness.
Statement 2: «…. these equations provide no information about the human action by means of which the hypothetical state of equilibrium has been reached»

Our response to Statement 2: Effective management of the organization is the result of the accurate, time sensitive management decision-making, which lies within responsibilities of the managing authority. Such decision making would have been extremely difficult , (or even, at times, absolutely impracticable), in modern market conditions, especially without a mechanism for an objective and complex assessment of the technical, production, economic, and organizational situation in the organization. The OCMS represents such a mechanism, which provides the required assessment and its analysis in terms of the organization and the product competitiveness, options for management decisions on improving the organization and the product competitiveness. However, the ultimate decision remains with the organization’s managers. OCMS functions as an assisting mechanism for organization’s managing authority, towards the target management of the organization and the product competitiveness.
Statement 3: Another weak spot, commonly found in the mathematical approach, has been brought into focus by Henry Hazlitt in his great book «The Failure of the "New Economics"». There, Hazlitt shows that «a mathematical statement, which should be scientifically useful, must, like a verbal statement, at least be verifiable, even if it is not verified» [21].

Our response to Statement 3: The mathematical apparatus for assessing the organization and the product competitiveness of the OCMS have been tested successfully at the stage of its development [3]. Thus OCMS’s mathematical apparatus has proved its effectiveness and objectivity. It should be noted, that for every specific organization the list of competitiveness indicators and their priority is different (depending on the scope of the organization, its goals, market situation, etc.). The convergence of the results can be verified  by means of conducting a consumer survey, expertly comparing  competing organizations, their products etc.
Statement 4: The mathematical approach is thus frowned upon by believers in the market. The typical citizen—the non-economist—is likewise repelled by it but for a different reason: the confusing array of complicated equations is simply beyond his understanding.
Our response to Statement 4: It stands to mention that at the OCMS operational stage, the assessment of the organizations and the product competitiveness, as well as, analytical reports drafting and shaping options for management decisions are carried out automatically. Input of the initial data and its updating is carried out automatically by the management systems functioning in the organization, or by operators via a convenient interface. The creation of such system interface in modern conditions appear to be feasible using a number of well-known methods. Therefore, at the stage of operation of implemented in the organization OCMS, it is ready to be used, with no special mathematical training required whatsoever. Whereas, the mathematical apparatus of the OCMS is hidden from the end user.
We would like to reply to the critical remarks, (which are presented in [12], where the disadvantages of the mathematical approach of the Management Theory have been listed) from the standpoint of features of the modeling and operation of the OCMS and its mathematical apparatus.
Statement 5: In actual life executives have to take decisions quickly without waiting for full information to develop models. 

Statement 6: The various mathematical tools help in decision making. But decision​ making is one part of managerial activities. Management has many other functions than decision-making.

Our responses to Statements 5 and 6: Quantitative assessment of the organization and the product competitiveness can be performed by OCMS with variable accuracy (Table 1). We can discern that less initial information is required for less accuracy, which, in turn, speeds up the assessment and the analysis, provided by OCMS.
 In addition, OCMS provides the analytical report to the managing authority on the organization and the product competitiveness. Whereas such a report contains more or less detailed (depending on the managing authority‘s needs) analytical information and assessment of the competitiveness and options of the management decision-making (Section 2.3.2).

Statement 7: This (mathematical - author's note) approach supposes that all variables to decision-making are measurable and inter-dependent. This assumption is not realistic.

Our response to Statement 7: The OCMS’s mathematical apparatus does not impose either the nature of the interrelationships among the indicators, or the values of the indicators. Formulas 5 and 9 being mathematical models for assessing of the organization and the product competitiveness, respectively, allow to set up both interrelated, as well as unrelated, individual and generalized indicators of the organization and the product competitiveness. For more detailed information on establishing interrelationships, see Section 2.3 and formulas 1 and 2.

As for immeasurable indicators (we think it is referred to quality indicators), it could be stated that they can be evaluated expertly. There is a wide range of widely used methods for expert assessment of the quality indicators. Let us highlight, in particular, the method for hierarchies’ analysis [7], and its version, which have been modified by the author [3]. Whereas either  the presence or absence of a feature can be set, which can be illustrated  as options 1 and 0 (if we take for example such  feature as  existence of goods’  delivery service: where option 1 stands for – the goods can be delivered by courier, option 0 stands for – only customer self-delivery).

Statement 8: Sometimes, the information available in the business for developing mathematical models are not upto date and may lead to wrong decision-making.

Our response to Statement 8: Such situations are not uncommon. Their existence is not connected with  the accuracy and efficiency of the mathematical methods. The inaccuracy of the initial information, which is required for the assessment and analysis, results in inherent error for the mathematical method. Such error can be minimized, for instance, by means of initiating a number of organizational measures for well-timed updating the OCMS’s incoming data. When a management decision is being  formed, the managing  or any other decision maker should have the most relevant information about the organization and its products. It should be noted, that even in the absence of a mathematical method, it is impossible to make an effective management decision, if the manager does not possess the actual necessary incoming data.
When modeling the Organizational Competitiveness Management System, it is vital to resolve organizationally the issues of modeling common databases for all organization’s management systems, which serve as sub-systems for the OCMS [3], and the OCMS itself. Prompt obtaining of complete and time-sensitive information about the organization’s activities is necessary for managers to make management decisions in time. 
Statement 9: One of the most important requirements, that has been put forward by the mathematical methods in Economics in general [13] and in Management decision-making, in particular, is the requirement that the application of such methods should not distort the real economic picture. The mathematical model, that has derived as a result of such methods application, can provide an approximate idea of the event and the phenomenon (the results can be submitted with a certain estimated accuracy). But we should keep in mind, that if this idea is distorted in any way, it would lead to false conclusions, and therefore to the initiating false management decisions.

Our response to Statement 9: As it has been mentioned above (Section 2.3), the objectivity of the results of assessment of the organization and the product competitiveness, carried out by the OCMS’s mathematical apparatus, is achieved by means of applying the system and the process approaches in modeling and operating OCMS and determining clearly the accuracy of such assessment (Table 1).

Furthermore, it should be noted that such mathematical apparatus does not have any redundant, non-conforming to reality requirements and conditions (see Table 2 for more details). Thus, the objectivity of this mathematical apparatus’s assessment is provided by setting up the priority of individual and generalized indicators of the organization and the product competitiveness.

In addition to a number of critical remarks (which have been set forth above) on application of the mathematical methods in economics, there exist a number of the limitations of applying certain methods of the mathematical approach of the Management Theory, which have been identified through the diverse and complex experience.

Table 2 contains circulated mathematical methods of the Management Theory, the problems, that they are designed to solve, and the critical remarks and the limitations of their using. As well as the differences and advantages of the OCMS’s mathematical apparatus of quantitative assessment of the organization and the product (O&P) competitiveness.

Table 2. The mathematical methods of the Management Theory and the Mathematical Apparatus of the OCMS (МА OCMS)

	№№
	Management Theory’s Method
	Main limitations/
main problems of the Method
	Distinguishing features/Advantages 
of the МА OCMS

	1
	Mathe-matical Program-ming 
	1. It may be difficult to identify a specific objective function.

2. The system of equations (limitations), which derives from the necessary for compliance (to the principle) conditions, often turns out to be solvable only in the simplest cases.

3. Even if the compiled system of equations can be solved, the search for the absolute extremum of the objective function requires testing, whereas the more arguments the function has -the more complex testing is being required 

4. In some practical cases, the objective function cannot be differentiated at all, for example, when the arguments of the function are discrete values.

5. Thus, the application of classical methods of mathematical analysis or calculus of variations proves to be  ineffective in most planning tasks. Meanwhile, the original task of finding extremum leads to such secondary tasks, that appear to be  not simpler than the original, and often are more difficult [22].
	In MA OCMS, the objective functions are defined. These are functions, that reflect the assessment of the integral indicators of O&P competitiveness. Thus, the problem of the complexity of their definition is not worth for the OCMS. 

MA OCMS does not have a system of equations (limitations), which would require choosing a solution, that maximizes or minimizes the value of the objective function.

The only limitation in OCMS stands is the non-negativity of the indicators of O&P competitiveness (as competitiveness cannot be negative). The MA OCMS for the objective functions is not looking for an extremum. 

The complexity of assessing O&P competitiveness varies. It depends on the completeness of the information on O&P, that are available, and the managing authority’s request in the assessment details (Раздел 2.1).

	2
	Cost Analysis (Break-Even Analysis)
	1. To draw up a break-even chart for each type of the product is a difficult task, due to the fact that the financial statements get income and expenses for all products fixed.

2. The sales revenue and total costs are not always linear in as normally assumed in the theory. 

3. Two or more break-even points may exist for a particular industry depending on a number of factors. Which, in turn, serves as an indicator of the existence of several areas of unprofitability.

4. Economic factors such as demand, supply and prices do affect the break-even point and profitability. In particular, the tendency, at higher levels of production, has been to lower the selling price as the market becomes saturated.

5. Actual sales determines the profit margin achieved by an enterprise. But, in practice, the organization can not affect the level of sales. Whereas, specifically the change in the level of sales determines the profit margin [23]
	The initial data of the OCMS in general, and of the MA OCMS in particular, enters/ not only from financial statements, but also from the reports of any other form (technical, management, others), from all organization’s management systems, that are operating in the organization. Expert data can also be entered by operators.

MA OCMS does not involve any predetermined form of the indicators’ interdependencies. By using the system and the process approaches we can identify the objective interdependencies and interrelationships between indicators of the external and internal environment of the organization. These interdependencies and interrelationships are reflected in the MA OCMS.

MA OCMS does not have redundant, non-conforming to reality requirements and conditions (formulas 5 and 9).

MA OCMS does not imply the initially predicted nature of a change in a given value, such as: trends in demand, supply curves, market situations, etc. 

MA OCMS takes into account only real indicators’ changes in real time.

	3
	Cost-Benefit Analysis 
	Well-balanced approach to decision-making, is possible  when all positive elements (cash inflows and intangible benefits) are put on one side of the scale, and all negative elements (costs and losses) – on another side. This approach is used for assessing the risk in a situation, wherein it is necessary to compare total expected costs with total expected benefits (income and benefits) in different projects, and select the best or most profitable solution. The predictive modeling of the effect of the project realization is used, by discounting cash flows, in order to determine the profitability of a project [24]
	The organization’s managers render the final management decision. OCMS and MA OCMS serve as the supportive mechanisms for making management decisions, within the assessment and management of O&P competitiveness 

OCMS provides the development of the options for management decisions and management report O&P competitiveness (Section 2.3.2), based on the following range:

· quantitative assessment of the competitiveness of the organization and the product competitiveness, conducted by MA OCMS (Section 2.2);

· analysis of such assessment within the OCMS with a given or possible accuracy (Section 2.1);

· application of the system and process approaches (Section 2.3);

· data on the weak signals’ management (Section 2.3.1); 

· identified (by OCMS) trends in changes of O&P competitiveness indicators. 

Which presents a complete and objective picture of O&P competitiveness, thus, upholding the objectivity of the management decisions.


	№№
	Management Theory’s Method
	Main limitations/
main problems of the Method
	Distinguishing features/Advantages 
of the МА OCMS

	4
	Linear Program-ming 
	1. It is complex to determine the particular objective function

2. Even if a particular objective function is laid down, it may not be so easy to find out various technological, financial and other constraints which may be operative in pursuing the given objective.

3. Given a Specified objective and a set of constraints it is feasible that the constraints may not be directly expressible as linear inequalities.

4. A major problem is one of estimating relevant values of the various constant co-efficient that enter into a linear programming mode, i.e. prices etc.

5. This technique is based on the hypothesis of linear relations between inputs and outputs. This means that inputs and outputs can be added, multiplied and divided. But the relations between inputs and outputs are not always clear. In real life, most of the relations are non-linear.

6. This technique presumes perfect competition in product and factor markets. But perfect competition is not a reality.
7. The LP technique is based on the hypothesis of constant returns. In reality, there are either diminishing or increasing returns which a firm experiences in production.

8.  It is a highly mathematical and complicated technique. The solution of a problem with linear programming requires the maximisation or minimisation of a clearly specified variable. Such an idea is not always possible [22, 25].
	While Linear programming being a particular case of mathematical programming, therefore, all the advantages of MA OCMS over mathematical programming (see item 1, this Table 2) are relevant here. In particular, this concerns the issues of determining the objective function and the system of equations (limitations).

MA OCMS has at its disposal  actually identified relationships and interdependencies of all considered indicators of the external and internal environment of the organization and of all considered product’s indicators. All the identified relationships and interdependencies are entered into the OCMS in the form, which actually reflects the reality (not necessarily in a linear relationship). The same applies to the trends of changes and values ​​of any indicators (profit, demand, production, etc.).  

MA OCMS does not assume the inputting of constant coefficients. MA OCMS does not imply any indispensable abstract conditions for assessment and analysis (such as: perfect market competition, hypotheses about constant returns, etc.). 

MA OCMS has a linear relationship between the competitiveness indicators of both – product and organization. We share the opinion of this being correct. Such a conclusion has been made, based on the fact, that the integral competitiveness of O&P consists of the competitiveness of various product characteristics (technical, cost, quality, etc.) and organization (competitiveness of its business processes, different organization’s management systems, etc.).

Integral indicators of O&P competitiveness are the sum of the competitiveness indicators of O&P, respectively (considering their weight), since all these indicators have the same nature, character, reflect one characteristic – competitiveness. Using the language of mathematics, we would like to state, that the degree of these indicators in forming of the integral indicator is equal to one. The weight of the indicators may differ, depending on, for example, the goals of the organization. 

	5
	Capital Budgeting
	It includes a long-term and short-term planning, control and analysis of cash flows and financial results. The Capital Budgeting, as any other plan, should be based on the goals, that are to be achieved in the future [26, 27].
	By being individual business processes of the organization, Capital Budgeting and Inventory Management form only a part of the complex process of management of organization. Whilst the organization includes a much larger number of interrelated business processes, which differ in priority (weight) in achieving a particular goal of the organization's operation. 

Modern organizations operate on various automated management systems (including inventory management and capital budgeting). The results of such management systems’ operation, as well as the characteristics of all business processes of the organization, (with due consideration of their interrelationships and interdependencies), are reflected in the OCMS’s operation (Section 2.3). Which, in turn, serves as a basis for modelling of MA OCMS and its operation.

	6
	Inventory Mana-gement 
	It represents a set of measures for the creation and replenishment of Inventory, the organization of continuous monitoring and operational planning of deliveries. The method is aimed only at optimizing the reserves/resources of the organization [28].
	

	7
	Decision Tree
	1. Changing variables can lead to major changes and might possibly require redrawing the tree.

2. The decisions contained in the decision tree are based on expectations, and irrational expectations can lead to flaws and errors in the decision tree. 

3. Complexity. Preparing decision trees, especially large ones with many branches, are complex and time-consuming affairs.

4. Unwieldy. Large trees are not intelligible, and pose presentation difficulties. 

5. Too Much Information.  The decision makers burdened with information overload takes time to process information, slowing down decision-making capacity [29, 30].


	MA OCMS’s formulas are not affected by the changes of the values of variables. Changes of the variable values in OCMS and MA OCMS are performed by the operator, therefore, all MA OCMS assessment and analysis (provided by OCMS), is performed automatically. Thus, a new  quantitative assessment of O&P competitiveness and its analysis of the obtained results has been provided, while the new variable value have been taken into consideration.

Shaping options for management decisions in OCMS is carried out automatically, on the basis of MA OCMS’s assessments and their analysis. These assessments and analysis are carried out on the basis of initial data, thus, not based on expectations and assumptions. There is no need to calculate probabilities of events. 

OCMS is a complex automated system. OCMS is modelled only once for the organization, depending on its mission, goals and objectives. In MA OCMS, the level of generalization of competitiveness indicators can be adjusted, depending on the details of its assessment. This process is carried out by a convenient interface. 

All assessments and analysis, as well as, the shaping options for management decisions, are carried out by OCMS automatically. The information in the report on O&P competitiveness is presented in an easy-to-understand form. This information may be submitted in more or less details, depending on the managing authority‘s needs.

 The volume of input initial information input and the time of its processing may vary, depending on the required accuracy of assessments, conducted by MA OCMS.

	8
	Simulation 
	1. Development of a simulation model may require a lot of time and effort. 

2. There is no method for proving that the simulation model operates in the same way as the real model.

3. Simulation is not capable of reproducing the system with the same accuracy as mathematical analysis does, since it is based on the generation of random numbers. If there is an opportunity to present the system, using a mathematical model, then it is better to have it done so. 

4. A complex model may be computer-time consuming while executing “runs”.  

5. The absence of definite standards has been the disadvantage of the simulation, up to the present day. Such situation is quite  possible, that if the same real model has been reproduced by different  analysts, as the result we may have  completely different models [31, 32].
	Generally, OCMS is not a newly established system, modelled from scratch. It is a super-system for those management systems, that have already been operating in the organization [9]. Thus, OCMS takes account of the particular features of the organization’s business operating, organization’s management systems, also OCMS obtains up-to-date information about the organization and products from these management systems. 

At the same time, OCMS and MA OCMS are not intended to imitate a certain, existing in reality, process. The principal OCMS’s tasks are as follows:

· to assess O&P competitiveness by MA OCMS;

· to analyze O&P competitiveness, based on such an assessments;

· to shape a report on the competitiveness of products and organizations (Section 2). 

Therefore, the modeling of the OCMS for the organization is carried out only once.

The MA OCMS’s operation does not require the generation of random numbers.

Predicting the response of the System to one or another state of the internal or external environment of the organization is not the goal of the OCMS’s modeling. 

The OCMS’s modeling is carried out, according to well-defined approaches [8, 9, 11]. The MA OCMS is described by well-defined mathematical models [7, 9]. Thus, the probability of modeling a fundamentally different OCMS is minimized.

	9
	Queuing or Waiting Line Theory 
	It studies statistical patterns in mass operations, which consist of a large number of homogeneous elementary operations. This method does not contribute to the effective management of an organization [33].
	The main advantage of MA OCMS in solving the problem of assessment of O&P competitiveness lay in the fact, that (unlike the Queuing or Waiting Line Theory), within MA OCMS the organization shall be treated as a complex system. Also, MA OCMS considers the interrelationships of organization’s business processes and management systems. Existing in reality relationships are being modeled here, considering which the level of O&P competitiveness is assessed. These actions are not required to calculate the probability of certain events. 

MA OCMS provides an objective assessment of O&P competitiveness: the mathematical representation of events and their patterns is not imposed (probability theory or mathematical statistics), but actually existing relationships are considered (reflected in the organization’s reports, in its control systems, etc.)

	10
	Game Theory 
	It solves the so-called "conflict" problems. While one of its characteristics being - the study of objective economic activity, only from the point of view of its subjects, in other words, the participants in the game [22, 34].
	OCMS does not solve "conflict" problems. Despite the fact that, the indicators of the competitive situation in the market affect directly O&P competitiveness. OCMS task of providing the objective quantitative assessment and management of O&P competitiveness, while taking into account the factors of the external and internal environment of the organization, which affect O&P competitiveness.

	11
	Informa-tion Theory 
	It studies, in a broad sense: 

· the principles of optimization of the communication system as a whole;

· the processes, associated with the reception, transfer, storage, as well as processing and using of information [35].
	OCMS, taken as a whole, and MA OCMS, in particular, do not solve the problems of individuals’ preference. Though indicators of demand and individuals’ preferences in the market affect directly O&P competitiveness. These indicators are taken into account while the competitiveness is being assessed and analyzed.

Also, OCMS, taken as a whole, and MA OCMS, in particular, do not solve the problems of optimization of the communication system as a whole or other information processes problems.

OCMS solves a fundamentally different problems, which is – the objective quantitative assessment and management of O&P competitiveness, based on the factors of the external and internal environment of the organization, which affect O&P competitiveness. Such objective is achievable due to the system and process approaches, used by MA OCMS in the modeling and operation of the System.

	12
	Preference Theory/Utility Theory
	Utility theory bases its beliefs upon individuals’ preferences. It is a theory postulated in economics to explain behavior of individuals based on the premise people can consistently rank order their choices depending upon their preferences [36]. 
	


In addition to the data of Table 2, we should note, that none of the listed mathematical methods of the Management Theory provides a purposeful, quantitative assessment of the organization and the product competitiveness, with a given accuracy. 
These methods do not provide such assessment systemically, considering following range: 
· the complexity of the organization and the product competitiveness formation;
· the complexity of the organization’s structure, its business processes;
· the interrelationships and interdependencies of these business processes and management systems, operating in the organization;
· the factors of the internal environment of the organization, influencing the organization and the  product competitiveness (such as: financial, technical, managerial and other reports, reports of the organization’s management systems, experts’ estimates, etc.);
· the impact of the external environment of the organization (such as: the demand for the products of the organization, its pricing policy, features of the industry market, data on products / competing organizations).
4. Conclusions

The research, that has been carried out in the article, serves as a substantiation of the objectivity of mathematical assessments, conducted by the mathematical apparatus of the OCMS. Thus, based on such assessments, combined with  the automated analysis (carried out by OCMS, on the grounds of  such assessments), it is possible not only to determine the place of an organization on the market (its competitiveness level), but also, it is possible to ensure the management of the organization and the product competitiveness, on the basis of current data [3, 5]. 

Being guided by the famous dictum of Prof. M.E.Porter «Competitive strategy is about being different. It means deliberately choosing a different set of activities to deliver a unique mix of value» [37], we would like to emphasize, that assessments of the МА OCMS and the analysis of the OCMS allow to identify such specific features (serving as competitive advantages of the product or the organization), which enable such product and organization to occupy and hold a leading position in the market.
From the above, we can discern that МА OCMS in particular and OCMS, taken as a whole, allow to assess such competitive advantages quantitatively and systematically, having considered the external and internal factors of environment, (affecting these competitive advantages), with a certain accuracy. Which, in turn, would provide an opportunity to explain the uniqueness of a competitive organization, the principles that allow it to maintain its competitive position. Moreover, such an assessment and analysis of competitiveness can be carried out in the OCMS, even for the organization/product competitor. Thus, the identified, evaluated and analyzed systemically and purposefully unique competitive advantages of a particular organization/product competitor allow to take into consideration the competitor's experience, which might be beneficially implemented in the operation of the organization under study, which uses OCMS.
According to [37] «The companies that are enduringly successful will be those that begin as early as possible to define and embody in their activities a unique competitive position». The mechanism for assessing and analyzing the organization and the product competitiveness, modelled in OCMS, allows to develop a unique competitive strategy for increasing such competitiveness. This mechanism will help to ensure the maintaining of the organization and the product competitive advantages, preventing loss of market share in its rapidly changing conditions and in times of increasingly frequent crises.
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