Chapter IV

Economical Conflict. Light and Shadow
This Chapter follows [237, Chapter IV].

In the presented Chapter, one important economics problem is solved through the described above theoretical approach. Some conflicts arise, and develop as a result of the shadow economy existence. We consider the simplest numerical models of the two component economy.
Simplest Models of “Light-Shadow” Economy
It is considered the maximally simple models, however not without, as it seems to us, sense, so to say “A baby is not poured out together with water”. The feature of these models, important for authors, is the fact that they are obtained as a following of the subjective entropy maximum principle, taken in a partial form, and, for that reason, the models pertain with econophysics. The other feature of the models – 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 models compilation is explained with 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”.

An interpretation of economy given below, [5, 6], containing “light” and “shadow” components, is not absolutely comprehensive and does not pretend for a discovery of some universal law.

In a pretty simplified view, with the example of one firm processing a double accounting, it is described a certain set of fairly trustworthy models, the essence of which corresponds with the stable empirical imaginations. Endeavors of scientific abstraction in the given field, as well as in other areas, seem to be useful, if they are able to disclose the tendencies, some qualitative and quantitative relations.

Since received quantitative estimates are close enough to experts’ assessments, so the solution of the given problem can be thought as some verification of the Subjective Entropy Maximum Principle workability [6].

For a number of economical situations it seems apparently impossible to prose a complete mathematical model, therefore presented relationships do not represent the model of economical processes in the entire integrity rather are compiled for several specific economical situations related with the “shadow” economy.

The term “racketeer” is applied in this work in connection to the fact that authors still failed to collect a quite short, at the same time meaningful, reflecting mental sense load of the introduced notion, lexical unit. Thus, we are willing to underline that “racketeer” does not have a relation to real participants of the economical process rather is used with the purpose of the terminological simplification and understanding ease of the work by a reader.

Considered below models are mostly static and reflect in the most general view just one circumstance only, namely, some principle, accordingly to which there happens a division of economy into “light” and “shadow” components. This principle and corresponding models will be called “iceberg laws” by us. They are accepted as a postulate based upon empirical thoughts.

Presented models of the economy splitting up into the components can be “embodying implanted” into some more accurate ones, including dynamical micro- and macro-economical models.

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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; 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 
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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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The state tax is counted from the “light” part 
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. The collected contribution “shadow tax” is counted from the “shadow” 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. 1 [5, p. 4, Fig. 1; 6, p. 14, Fig. 1], where 
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 – taxed amount of resources, blocks of 
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 mean the state and shadow taxation; 
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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:
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[image: image31]
Fig. 1 – Scheme of a firm with a “double accounting” functioning

If we denote 
[image: image32.wmf]x

=

T

C

, then instead of (2), we will put in writing down:
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Condition (2) or (3) 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 (1, 2) or (3) 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 (1) and (3) we obtain:
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Suppose, that the rate of the state taxation is given, then:
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and
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It is visible that, for example, at 
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Fig. 2 – Dependencies of relative values of taxes, contribution and firm’s losses upon 
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In Fig. 2 it is depicted: 
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Using the described with the relationships of (4-6) model, it is possible to formulate two simple optimization problems.

The Problem about “A Clever Racketeer”

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:
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It is visible that there has to be satisfied the condition of 
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In such a case, 
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2) has a minimum if
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3) has neither maximum nor minimum if
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4) if



[image: image71.wmf](

)

(

)

(

)

0

,

,

,

2

2

2

2

2

2

=

÷

÷

ø

ö

ç

ç

è

æ

b

¶

x

¶

b

x

¶

-

b

¶

b

x

¶

×

x

¶

b

x

¶

opt

opt

C

opt

opt

C

opt

opt

C

V

V

V

;
(11)

then there may be an extremum and may be not (in this case further research is required).

One can show that at 
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Fig. 3 – Dependence of the ratio of 
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In Fig. 3 it is plotted the phase portrays of the phase variables: 
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In Fig. 4 it is presented the values of the relative losses of the firm 
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Fig. 4 – Dependence of the firm’s relative total losses 
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In Fig. 4 it is denoted: 
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Series of curves and three-dimensional graphs for the variants of 
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Fig. 5, a) – Dependencies at 
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Fig. 5, b) – Dependencies at 
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 changes
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 …

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************
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Fig. 5, c) – Dependencies at 
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Fig. 5 – Dependence of relative value of taxes 
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The Problem about “A Clever Firm”

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 (7) or (13) 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:
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Correspondingly:
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In fact, in the given model …

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************
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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 …

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

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 …

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

The income of the “racketeer” at the same conditions makes up to 
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 and exceeds the income of the state approximately 3.71 times. Dependencies of the modeled values upon the parameter of 
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 are represented in Fig. 6-9.
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Fig. 6 – Dependence of relation 
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Fig. 7 – Dependence of the “racketeer’s” income upon the power index 
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Fig. 8 – Dependence of the state’s taxes incomes upon the power index 
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Fig. 9 – Dependence of the firm’s total losses upon the power index 
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 at the optimal behavior of the “racketeer”

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

Models with “Linearly-Proportional” and “Exponential Divisor” Derived from the Variational Principle
The sections of sciences finished the process of their centralization, in opinion of [44], contain at their core some principle of optimality. We hope that such a provision exists, and not occasionally, and in economical sciences. At this, we are going to show a possibility of a “derivation”, from a variational principle which takes into account psychological-sociological components of the light-shadow economy players [6], of the “Divisor’s” models (1, 2) having been used above in this monograph.

The Model with the “Linear-Proportional Divisor”
In the given setting, to the theoretical model of the shadow economy, it is applicable the model consisting of the two equations of (1, 2). This model can be obtained by the method of the following variational problem solution, [6]:
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where
***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

It is easy to check that conditions of (1, 2) are satisfied …
***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

The Model with the “Exponential Divisor”
The other theoretical scheme is obtained if one uses the functional of
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***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

The physical sense of the formulas of (ix, х) is as the same as before, the higher “the light” taxation the less “the light” component of the turnout; and the larger “the shadow” taxation the less “the …

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

For example, at 
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 always. Hence, in many cases the solution of the optimization problem lies by the border. A numerical experiment, at 
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, demonstrates a presence of the optimal values (similar to the problem about “a clever racketeer” from the previous part), shown in the three-dimensional plots of Fig. A. The results give “the optimal” values of the taxation from the racketeer’s …

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************
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***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************
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Fig. А – Results of a numerical experiment for the model of “an exponential divisor”

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************

The location of the saddle point at the optimization of the “shadow” taxation at 
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 is noticeable in Fig. B.

***********************************************************

Further material is given in [237, Chapter IV].

***********************************************************
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Fig. В – Location of the saddle point at the optimization of the “shadow” taxation for the model of “an exponential divisor”

Some models with the use of probabilistic factors constructed in [5, 6] make it possible to investigate a wider row of problems. The statement about the shadow decrease due to the State taxes decrease is one of the important results. It follows the above theory.
***********************************************************

Deliberately omitted material is given in [237, Chapter IV].

***********************************************************
















� EMBED Equation.3  ���





Consumption, reproduction





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





“Divisor”





Technological process








PAGE  
70

[image: image167.wmf](

)

1

p

V

[image: image168.wmf](

)

(

)

2

1

p

V

C

×

-

[image: image169.wmf](

)

(

)

1

1

p

V

T

×

-

[image: image170.wmf](

)

2

p

C

V

C

V

×

=

[image: image171.wmf]2

r

V

[image: image172.wmf]1

r

V

[image: image173.wmf]p

V

[image: image174.wmf](

)

2

p

V

[image: image175.wmf](

)

1

p

T

V

T

V

×

=

[image: image176.wmf]C

[image: image177.wmf]T

_1406721870.unknown

_1410641671.unknown

_1637325978.unknown

_1637326069.unknown

_1637326089.unknown

_1637326671.unknown

_1637328112.unknown

_1637328174.unknown

_1647345486.unknown

_1647345537.unknown

_1637328235.unknown

_1637328171.unknown

_1637326675.unknown

_1637326096.unknown

_1637326166.unknown

_1637326188.unknown

_1637326204.unknown

_1637326173.unknown

_1637326149.unknown

_1637326093.unknown

_1637326081.unknown

_1637326086.unknown

_1637326078.unknown

_1637326039.unknown

_1637326056.unknown

_1637326066.unknown

_1637326052.unknown

_1637326004.unknown

_1637326034.unknown

_1637326000.unknown

_1637325929.unknown

_1637325959.unknown

_1637325968.unknown

_1637325974.unknown

_1637325963.unknown

_1637325939.unknown

_1637325955.unknown

_1637325934.unknown

_1637322498.unknown

_1637325470.unknown

_1637325475.unknown

_1637322556.unknown

_1412256392.unknown

_1637322208.unknown

_1637322243.unknown

_1412266417.unknown

_1415364071.unknown

_1415364539.unknown

_1435831025.unknown

_1412271908.unknown

_1415364037.unknown

_1412266524.unknown

_1412256665.unknown

_1412266264.unknown

_1412265171.unknown

_1412256424.unknown

_1410642816.unknown

_1410643009.unknown

_1412255453.unknown

_1411499316.unknown

_1410642920.unknown

_1410642174.unknown

_1410642452.unknown

_1410641767.unknown

_1410641945.unknown

_1408345525.unknown

_1408486390.unknown

_1410539905.unknown

_1410539921.unknown

_1410540016.unknown

_1410641604.unknown

_1410539912.unknown

_1408529368.unknown

_1408529698.unknown

_1408529790.unknown

_1410539895.unknown

_1408529908.unknown

_1408529707.unknown

_1408529384.unknown

_1408489023.unknown

_1408529301.unknown

_1408488719.unknown

_1408488816.unknown

_1408488380.unknown

_1408346345.unknown

_1408346630.unknown

_1408346742.unknown

_1408346358.unknown

_1408345916.unknown

_1408345925.unknown

_1408345537.unknown

_1408341731.unknown

_1408344505.unknown

_1408344548.unknown

_1408344454.unknown

_1406750050.unknown

_1406750664.unknown

_1408341652.unknown

_1407171858.unknown

_1406750056.unknown

_1406750028.unknown

_1406750037.unknown

_1406750041.unknown

_1406750016.unknown

_1406750020.unknown

_1406749957.unknown

_1406750005.unknown

_1406721883.unknown

_1406308524.unknown

_1406311321.unknown

_1406357575.unknown

_1406721810.unknown

_1406721839.unknown

_1406721857.unknown

_1406721822.unknown

_1406484562.unknown

_1406484631.unknown

_1406484658.unknown

_1406484829.unknown

_1406484593.unknown

_1406360767.unknown

_1406381726.unknown

_1406398248.unknown

_1406371503.unknown

_1406357601.unknown

_1406314081.unknown

_1406316862.unknown

_1406316901.unknown

_1406314313.unknown

_1406312846.unknown

_1406314072.unknown

_1406311383.unknown

_1406309760.unknown

_1406309788.unknown

_1406311283.unknown

_1406309787.unknown

_1406309744.unknown

_1406309753.unknown

_1406308963.unknown

_1406304525.unknown

_1406304906.unknown

_1406305111.unknown

_1406305136.unknown

_1406305054.unknown

_1406304775.unknown

_1406304861.unknown

_1406304562.unknown

_1406304206.unknown

_1406304411.unknown

_1406304419.unknown

_1406304306.unknown

_1406303724.unknown

_1406304037.unknown

_1406303639.unknown

