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Abstract: In this publication the subjective entropy paradigm as a tool of an active system control is discussed. Most of the problems having been dealt with in this area are connected with the human psychological and sociological factors influences. Optimal decision making in two-component light and shadow economical circumstances is described. It is shown a possibility of the light and shadow economic “Divisor’s” model “derivation”, with the help of a variational principle which takes into account psychological-sociological components of the light-shadow economy players. The presence of “saddle points” in such two-component economic game allows the players: “Firm”, “State”, and “Racketeer”, to build their own policy to achieve a parity state. The individuals’ subjective preferences are not introduced in the Luce’s axiomatic style of the probability of choice; instead the explicit expressions for the preferences of alternatives are obtained in the theorem manner based upon the postulate of the subjective entropy conditional optimization. Such approach, in the framework of subjective analysis of active systems implementing subjective entropy maximum principle, is quite a provable break through in the social sciences understanding, explanation, and substantiation of the human behavior expediency. The developed theory application example is performed for the light-shadow economy.
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Introduction


It is an obvious thing that human-beings are social creatures. That predetermines our behavior in a socium. Economic relations exert an influence practically upon every aspect the mankind existence [1, 2, 4, 7, 13, 14, 16, 18, 19, 21, 23, 24]. The intrinsic property of our economic behavior it is the willing to gain as much benefit as possible form a business activity. The presented paper is dedicated to a small portion, nevertheless bright example, of such phenomenon as the light versus shadow proportions of economy, briefly in principle, considered in publications [12, 29, 5]; those antagonists (light vs. shadow economy financial components) may bring huge social troubles up to a social eruption or revolution although.

Social events in their own development sometimes lead to more or less deep or shallow conflicts on all levels of hierarchical organizational structures, likewise inside political parties struggle for the leadership, as well as between the levels, societies, nations, individuals, even interpersonal. The forms of the conflicts may also be pretty different: open (visible/outgoing) versus hidden (inside/internal); between subjects of certain groups; inter-subject’s; and so on. Therefore theoretical studies on a common platform of Economics [1, 2, 4, 5, 12–14, 16–22, 24, 29], elements of Psychology [3–7, 10–12, 16, 17, 27–31],Game Theory [7] and Decision Making Theory [25, 26], Sociology [23], have their own importance of generalization embodied into the Subjective Analysis Theory [11, 27–31] and the theory’s practical applications [5, 6, 12, 29].

There is the closest to the proposed in the presented work notation of preferences in the view of the choice probability axiom by Luce [14] at the references of [25, p. 265, (2); 26, p. 3, (2)], where the important notions of aggregation [25, p. 264, (1)], preferences of alternatives [25, p. 265, (2)], social (society, citizenship) temperature [25, p. 266], Shannon’s normalized entropy [25, p. 266, (3)] have been used at modeling and numerical experimenting in regards with the decision making in a group. The presented paper is intended at filling the existing research gap concerning a theorem type derivation of the individuals’ subjective preferences in the scientifically substantiated versus the axiom style.
The literature survey, in such a short form for a separate paper or report, does not pretend for completeness rather is intended to emphasize the connections and relations existing between the realizing phenomena in different social or sociological spheres of human activity. The discussed in the presented paper working hypothesis is the postulate of the human choice optimality interpreted as the Subjective Entropy Maximum Principle (SEMP), entropy paradigm in the theory of active systems [31, 11], which implements a mathematical tool of the well-known from the statistical physics Jaynes’ principle [8, 9]. Entropy approach is widely used in research, with a growing trend [15]; and it has some promising applications not only in the theoretical physics but also in different social sciences, likewise, for instance reflected in online publication [10]. There have been written more than 70,000 scientific publications including social science involving the use of entropy methods [15] during the last decades. The number of publications is still growing with a very high rate apparently now.

Theoretical Concepts

The cornerstone of the presented research is SEMP. It postulates the optimality of individuals’ preferences with taking into consideration the uncertainty of available alternatives. That is deemed as an indispensible property of the human psych dictating the behavioral choice.

Variational Principle of Psychology
In particular the human psychological behavioral choice factor influence problems are connected with economy, sociology, education, taken into account in engineering, including when safety of such systems is considered.

In the presented study we are going to propose an entropy paradigm for the light and shadow components economy research on the basis of a psychological investigation. All questions connected with this paradigm have been conditionally named as “subjective analysis” [11, 12, 27–31]. The major principle of subjective analysis is expressed with the following postulate: ”individuals’ subjective preferences distributions are realized in an optimal way on a given set of alternatives”.

It is supposed that the optimization principle named above as SEMP has been “soldered” into our psych “priory”.

The question about genesis of such a principle belongs to the domain of the evolution theory and neurophysiology.

On condition when an information flow is processed quite effectively and adequately, participants of an economic process have a possibility, taking into account available resources needed for running their own business, to choose that or another attainable (achievable, reachable) alternative in the problem-resource situation having been formed. At this, proceeding from some theoretical speculations and [11, 12, 27–31], the subject forms his/her own preferences at the set of achievable for his/her goals alternatives with engaging a functional taken in a rather general view [12, p. 48, (1)], [11, p. 141, (3.38)], [31, p. 147, (3.195)]:



[image: image1.wmf]Ν

g

+

be

+

a

=

F

p

p

H

,
(1)

where 
[image: image2.wmf]p

H

 – subjective entropy; 
[image: image3.wmf](

)

.

.

.

,

,

U

p

e

=

e

 – function of subjective effectiveness; 
[image: image4.wmf]Ν

 – normalizing condition; 
[image: image5.wmf]a

, 
[image: image6.wmf]b

, 
[image: image7.wmf]g

 – structural parameters which can be considered at different situations as Lagrange multipliers, weight coefficients or endogenous parameters reflecting some certain properties of psych.

Choosing functional (1) in the view of [12, p. 48, (2)], [11, p. 147, (3.55)], [31, p. 151, (3.212)]:
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where 
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where 
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 – utility function having a positive sense; from the necessary condition of an extremum for the cases of (2, 3) [12, p. 48, (4)], [11, p. 147], [31, p. 151]:
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we get the so called functions of preferences distributions of the first kind (subject preferences) of a canonical view [12, p. 48, (5)], [11, p. 147, (3.56), p. 148, (3.58)], [31, p. 152, (3.213), p. 153, (3.215)]:
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in which the coefficients of 
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 – if the subjective attention formed in the view of the functional of (3), is drawn to, perhaps, the same alternatives, but their positive qualities are now have to be taken into account.

The expressions proceeding in the derivations of preferences (5), preceding preferences (5), are analogous to the obtained at references [8, p. 623, (2-4), 30, pp. 9-13]. The equation equivalent to preferences (5) is introduced at reference [14] as the axiom by Luce the probability of choice and used at publications [25, p. 265, (2); 26, p. 3, (2)] for preferences.
The function of the subjective preferences of the view of 
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 [12, p. 48, (5)], [11, p. 147, (3.56)], [31, p. 152, (3.213)] is monotonously decreasing function of 
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, having the view of (б) depicted in Fig. 1 [12, p. 49, Fig. 1], [31, p. 152, Fig. 3.15].
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Fig. 1 – View of the functions of preference

Since 
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, then in the given case the functional reaches a maximal value at the multiplicity given with the interrelationships [12, p. 49, (6)], [11, p. 148], [31, p. 152]:
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Because of a linearity of the functions of 
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, there is an equality of [12, p. 49, (7)], [11, p. 148], [31, p. 152]:
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taking place.

This means that the subject chooses the distribution of the negative preferences in such a way that the entropy of the 
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 distribution is conditionally maximal at the satisfaction of an isoperimetric conditions, that is tends to an evenness of the negative preferences – to the maximal taking all negative factors into account.
For the criterion of 
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satisfies.

The distribution of 
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 [12, p. 48, (5)], [11, p. 148, (3.58)], [31, p. 153, (3.215)] again delivers a conditional maximal value to the entropy of 
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 at a corresponding multiplicity given with an isoperimetric conditions.
The Simplest Model of the “Light-Shadow” Economy
It is considered the maximally simple model [12, Part II, pp. 11–44, especially pp. 13–23], however not without, as it seems to us, sense, so to say “A baby is not poured out together with water”. The feature of the model, important for authors, is the fact that it is obtained as a following of SEMP, taken in a partial form, and, for that reason, the model pertains with econophysics. The other feature of the model – the absence of the structure parameters determined experimentally, on the basis of, let us say, statistical analysis. The absence of such parameters is balanced in restoring with the a-priory assumption about players’ optimal behavior.

Striving for escaping the statistical analysis at the model compilation is explained with the fact that the shadow economy is therefore called shadow, since reliable information about proportions existing in such economy is actually absent. Hence, there exists a necessity to fill the informational gap, absence of the information, with a certain a-priory principle, natural from the point of view of a “common sense”.

Under the face-mask of a generalized, synthetic “racketeer” it is hidden both a real racketeer, the role of which is not so important yet as, for example, in 90th of the last century; and all those subjects who are taxing the “firm” with unlawful (shadow) takings, in different forms, sometimes in the view of a quite bribe, as well as those imperfect laws that push the “firm” into the “shadow”.
Initial Provisions
There are three players taking part in economical “game”:

1) State, in the way of taxes appointment 
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2) Shadow structures, imposing takings upon a firm, which conventionally will be called shadow taxation “contribution” 
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, and the player him/herself will conditionally be called a “racketeer”;

3) firm which realizes economic activity, regularly paying off both taxes and contribution; and have to maneuver between “Scylla” and “Charybdis”, so to say between “light” and “shadow”, that is between the State and “racketeer”.

Into the category of “racketeer” are included those structures who take unofficial takings form the sums uncounted at the official state taxation. The mentioned players have different competencies: the state assigns the rate of official taxes 
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; “racketeer” sets the rate of the shadow taxation “contribution” 
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; firm can choose a definite strategy of its own amounts of resources diversion into the “light” and “shadow” parts.

Let us designate as 
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 the resources flow (financial or material) directly imposed with both the taxes and contribution (we do not deepen into the structure of 
[image: image52.wmf]p

V

 and the structures of rates 
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 either, like a chemist does not deepen into the structure of an atom nucleus and formulate models, so to say, at the “chemical level”). The flow of 
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 at any moment of time is divided into the “light” part 
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, that is [12, p. 13, (1)]:
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The state tax is counted from the “light” part 
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There is a certain principle (law) of the amount of 
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 separation into the two parts of 
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, which is formed by this firm itself (this is its competence) and which will be called the law of “iceberg” by us or a “Divisor”. Lower it is considered several models of the “Divisor”.

Schematically the functioning of a firm with a “double accounting” is pictured in Fig. 2 [12, p. 14, Fig. 1], where 
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 – parts of “light” and “shadow” resources flows turnouts directed into a technological process of the main production after taxation, consumption, and rest of the subtractions.

The rest of the resources remained after taxation 
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 is utilized by the firm for a reproduction, consumption, and accumulation. Of course, this scheme does not reflect all existing nuances of the firm functioning, illustrating just the notion of the “Divisor” only. Consider some models.

A Model of a Proportional Taxation
Proposed determined model supposes a proportional taxation, “uniformity”, “equivalence”, “evenness” of functioning, preservation of interrelationship between 
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, absence of events changing the state of the firm with a jump. It is supposed that everyone is satisfied with the situation and the “status quo” is preserved. A condition of the “Divisor” is chosen in the following view, [12, p. 15, (2)]:
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If we denote 
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, then instead of (10), we will put in writing down [12, p. 15, (3)]::
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Fig. 2 – Scheme of a firm with a “double accounting” functioning

Condition (10) or (11) means that the more the rate of the state tax with respect to its relation to the shadow taxation (contribution) the more part of its own turnout the firm hides into the “shadow” and, on the contrary, the more the shadow taxation the more the partial weight of the light component it will be. Equations of (9), (10) or (11) consist the model containing two unknown values and three determining parameters 
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 enter the equation in the view of a ratio, then, in actual fact, this is a two-parametrical model.

From the equation of (9) and (11) we obtain [12, p. 15, (4)]:
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Suppose, that the rate of the state taxation is given, then [12, p. 15, (5)]:
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and [12, p. 15, (6)]:
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The Model with the “Linearly-Proportional Divisor” Derived from the Variational Principle
In the given setting, to the theoretical model of the shadow economy, it is applicable the model consisting of the two equations of (9), (10) of the above subsection. This model can be obtained by the method of the following variational problem solution [12, p. 53, (i)]:
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where, [12, p. 53, (ii)]:
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From condition of [12, p. 53, (iii)]:
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we get [12, p. 53, (iv)]:
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and [12, p. 53, (v)]:
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It is easy to check make sure that conditions of (9), (10) of the above subsection are satisfied. Indeed, [12, p. 53, (vi)] is identical with (9) [12, p. 13, (1)] and (10) [12, p. 15, (2)].
An Example of a Practical Application

It is visible that, for example, at 
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In Fig. 3 it is depicted: 
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Using the described with the relationships of (12–14) model, it is possible to formulate two simple optimization problems.
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Fig. 3 – Dependencies of relative values of taxes, contribution and firm’s losses upon 
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The first problem – the problem “about a clever racketeer”. We assume that the state has determined the rate of tax. The rate of the shadow taxation 
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 – prerogative of the “racketeer”. Suppose, that he/she chooses it in an optimal way so that to get a maximal turn-back giving from the firm. Then we will write down the condition of optimality in the view of: 
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; we find that [12, p. 16, (7)]:
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It is visible that there has to be satisfied the condition of 
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In Fig. 4 [12, p. 17, Fig. 3] it is shown the dependence of the ratio of 
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Fig. 4 – Dependence of the ratio of 
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In Fig. 4 it is plotted the phase portrays of the phase variables: 
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In Fig. 5 [12, p. 18, Fig. 4] it is presented the values of the relative losses of the firm 
[image: image133.wmf]å

F

V

, relative values of the taxes of 
[image: image134.wmf]T

V

 and contribution 
[image: image135.wmf]C

V

 at the condition of the fixed rate of the state taxation 
[image: image136.wmf]T

, depending upon the rate of the contribution of 
[image: image137.wmf]C

, the variable is the value of the 
[image: image138.wmf]T

C

=

x

 change at this.

In Fig. 5 it is denoted: 
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Let us consider the second optimization problem – the problem about “a clever firm”. The firm optimizes its own strategy at condition that it interacts with “a clever racketeer” and “the indifferent state” (surely, like in the case before, the problem is a reversible one, that is, the firm can interact with “the clever state” and “an indifferent racketeer”). This means that the condition of (20) satisfies and the rate of 
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 is given in advance. Then optimal losses of the firm, in result of the double taxing, will be expressed with the formula of [12, p. 21, (10)]:
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Fig. 5 – Dependence of the firm’s relative total losses 
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Correspondingly [12, p. 21, (11)]:
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Discussion

The foundation stone of the theoretical ideas is that the individuals’ subjective preferences are not stated as axioms [14, 25, 26]. The presented research contemplated to the key point of the preferences explicit view derivations. This implies a theorem manner statement.
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3) has neither maximum nor minimum if
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then there may be an extremum and may be not (in this case further research is required).

Let us notice that the problem, in some sense, is a reversible one and can be considered as a problem about a “clever state”, if to believe that the rate of the contribution is determined previously. Then, optimizing the rate of the tax we will get [12, p. 19, (8)]:
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then, likewise in the previous case we have [12, p. 19, (9)]:
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It is visible that the solution optimal for the “racketeer”, is simultaneously optimal for the state only in that case when 
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In fact, in the given model the firm has a possibility to change only the coefficient of 
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The root of this equation is 
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. Hence, if the firm behaves in an optimal way, that is organizes an optimal “Divisor”: 
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, then “the clever racketeer” should appoint the rate of the contribution equaled to approximately 76 % of the rate of the state tax. At this he/she will be harvesting the maximal income, exceeding the income of the state from taxing the same firm. The summarized losses of the firm will be in this case compiling up to 
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Thus, the presence of the “shadow” component is profitable for the firm, since this leads to a decrease of the total amount of the losses from the double taxing approximately in 19.6 % comparatively to the case, when all the amount is “light”: 
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, that is just approximately 17 % of the income that the could have got if the shadow component had been absent. The income of the “racketeer” at the same conditions makes up to 
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SEMP application (1–8) in the view of (15–19) gives the solution obtained from the other suppositions (9–14).
Conclusions

The presented fragments or sections of sciences finished the process of their centralization; they contain at their core some principle of optimality. Individual preferences are mathematically derived in the explicit expression views. That delivers a plausible explanation of a theorem rather than axiom type. We hope that such a provision exists, and not occasionally, and not only in economical sciences.

At this, it was shown a possibility of a “derivation”, from a variational principle which takes into account psychological-sociological components of the light-shadow economy players, of the “Divisor’s” model having been used above in the paper.

The main result of this work is a statement that a subject’s individual psych (in the part connected with the preferences generation) works in an optimal way. Applications of the principle refer to the theory of active systems. In particular, problems of active systems safety, economics, sociology, theory of education, logistics and so on are the fields of the principle application. A rational management with an implementation of the principle in conditions of economical factors uncertainty allows avoiding exceeding social stress and probable hot conflicts.
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