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Abstract: Nowadays the system of

mathematical

transaction

between

methods.The results of transaction tax

Russian

control analysis between interdependent

tax

interdependent

control

persons

in

and

Federation is close to international

persons

standards both by the process of

transaction

transaction

interdependent persons became more

tax

interdependent

control

the

control

issues

of

between

relevant every year. The authors of the

monitoring instruments, and by the

article also found that the number of

mechanism

agreement

disputes increased by 1673%, which is

conclusions.In order to analyze the tax

undoubtedly the indicator of the large-

control

between

scale growth concerning the relevance of

interdependent persons, it is advisable to

problematic moments in the process of

consider the process of transaction tax

tax control between interdependent

control between interdependent persons

persons. The developed analysis and the

that has been carried out in Russian

forecast of the time series with the

Federation

2000-ies.The

application of econometric methods

following research methods were used in

allows to draw the conclusion that

order to identify the results of transaction

certain negative tendencies in the

tax

among

process of transaction tax control

interdependent persons: analysis and

implementation between interdependent

synthesis, induction and deduction,

persons will be preserved.The tendencies

comparison

that have appeared in the area of

for

of

by

tax

that

used

1

persons,

between

show

econometric

pricing

transactions

since

control
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analysis

methods,
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transaction

tax

control

between

In the process of transaction tax

interdependent persons since the 2000-

control analysis between interdependent

ies, exist up to the present time. The

persons, certain tendencies can be

forecast of the time series compiled on

identified characterizing the system of

the basis of actual data confirms that the

transaction

number of tax disputes will grow after

interdependent persons [1, p. 107]:

tax

control

between

2013. Therefore, in order to neutralize

- increased attention of tax

these trends, further research is needed in

authorities to tax control of transactions

terms of transaction tax control causes,

between interdependent persons;

problems
between

and

risks

determination

interdependent

persons

in

- an increasing number of tax
disputes arising in the process of

Russian Federation.

transaction

Keywords: tax control, the transactions

interdependent persons;

between

interdependent

econometric

methods,

tax

control

between

persons,

- a low share of winning cases

economic-

from a tax authority in the total volume

mathematical methods, research.

of tax disputes arising in the process of
transaction

Introduction

tax

control

between

interdependent persons.
During the period from 2002 to

The purpose of transaction tax

2013, an upward trend in the number of

control analysis between interdependent

tax disputes is observed arising in the

persons is to identify trends, as well as

process of transaction tax control

quantitative and qualitative criteria for

between interdependent persons, which

its effectiveness.

is shown on Figure 1.
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Fig. 1. The dynamics of tax dispute (Y) number that arose in the process of transaction
tax control between interdependent persons for the period of 2002-2013.
tax control between interdependent
In order to confirm these trends,

persons.

the factor analysis of transaction tax
control

was

interdependent

performed

between

persons

Russian

in

Federation during the period of 2000-

Methods

In order to analyze the audit

2013, as well as the economic and

activities

mathematical

interdependent

modeling

of

its

of

tax

authorities

persons

and

for
the

implementation trends. The results of the

development of prices for transactions

study confirm logically determined

between them, the information was used

tendencies of transaction tax control

on the number of tax disputes, since there

between interdependent persons, and

are no other effective statistics in the

also suggest a further study in the form

reporting of tax authorities.

of risks and problems identification that

In

order

to

analyze

the

arise both for taxpayers and tax

dynamics of tax dispute number, we

authorities in the process of transaction

introduce the concepts of growth rate and
absolute growth. The chain growth rate
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shows how many times (by what

where уi is the value of an observed

percentage) the value of an observed

period indicator;

period

yi-1 - the value of a previous period

indicator

has

increased

in

comparison with the value of the

indicator.

indicator for the previous period [2, p. 5]:
An absolute basic increase
Кр.ц. = уi/yi-1

(1)

shows the absolute value by which the

where: уi - the value of the observed

indicator increased during the observed

period indicator;

period in comparison with the initial one:

yi-1 - the value of the indicator for the
Каб.прир.б. = уi – y0

previous period.

(4)

where уi is the value of an observed
At the same time, the basic

period indicator;

growth rate shows how many times (by

y0 - the indicator value for a basic (initial)

what percentage) the value of an

period.

observed period indicator has increased
in comparison with the value of the
indicator for the basic (initial) period:

In order to describe and predict
the model of tax dispute number in the
course of transaction tax control between

Кр.б. = уi/y0,

(2)

interdependent persons for the period of

where уi is the value of an observed

2002-2013 it is advisable to use

period indicator;

econometric methods of time series

y0 - the value of the indicator for the basic

modeling and forecasting.

(initial) period.

Table 2 will be used as the data
for the econometric modeling of the time

The absolute chain increment

series describing the number of disputes

shows the absolute value by which the

during the tax control of transactions

indicator increased during the observed

between interdependent persons. All the

period in comparison with the previous

steps of econometric modeling should be

period [2, p. 6]:

implemented using the Gretl application
software, starting with the process of the

Каб.прир.ц. = уi – yi-1,

(3)

model

parameter

formalizing,

the
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finding of their estimates, the validation

prediction of the model data and the

of the model and ending with the

development of the time series trend.

Table 2: Initial data for the purposes of econometric modeling
Years

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Number

150

201

240

500

560

750

800

1498 1800 2100 2300 2 510

of
disputes,
pcs.

For the purposes of time series

calculated values are found by the

econometric modeling and prediction,

selected

we introduce the following notations:

smaller the difference between the actual

- Y - the number of tax disputes arising

values and the calculated ones, the more

during the tax control of transactions

accurate the forecast based on the

between

regression equation.

interdependent

persons

(dependent factor);

equation.

The

The formula of least square

- time - the year of transaction tax control
between

regression

interdependent

persons

method [3, p. 193]:
Уt+1 = а*Х + b

(5)

where: t + 1 – prediction period;

(independent factor).

Уt+1 – prediction indicator;
When they assess the factors of
the model and their effect on a dependent

a and b - coefficients;
Х - conventional time indicator.

factor (the number of disputes) the
method of least squares is used. It

The calculation of a and b

consists in sum minimization of the

coefficients

quadratic

following formulas:

deviation

between

the

observed and calculated values. The

is

performed

by

the
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(6)

(7)
where: Уф are the actual values of

arising in the process of transaction tax

dynamics series;

control between interdependent persons

n – the number of time series levels.

is shown on Figure 2, where the main
quality indicators of the obtained model

Results

are displayed.
The obtained model explaining

the time trend of tax dispute number

Fig. 2. The model of the time series concerning the number of tax disputes arising in the
process of transaction tax control between interdependent persons in 2002-2013.
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The

graph

of

deviations

calculated value spread degree from the

observed from the calculated values is

actual ones, which allows to perform a

shown in Fig. 3 and demonstrates the

visual analysis of a designed model

degree of a model reliability in terms of

quality degree.

Fig. 3. The graph of observed and calculated values according to the model

The visual analysis of observed

- the determination coefficient R2.

and calculated value graph according to
the model allows to conclude that the

The obtained model of dispute

observed values are scattered slightly

number time series that arose in the

along the line of predicted values for the

process of transaction tax control

model, which allows us to make a

between interdependent persons during

preliminary

the period of 2002-2013 is the following

conclusion

about

the

reliability of the constructed model.
However, it is necessary to calculate and

one:
Y = -410,652 + 235,087 * time.

analyze the main indicators of the model
significance as a whole for the final

It is advisable to analyze the

confirmation of this conclusion:

reliability of the obtained coefficients by

- P-values of the coefficients;

the means of the obtained P value
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analysis. P-value is the value used in

P(t) = 2*min (P0, P) (10)

statistical hypothesis testing. In fact, this
is the probability of error during the

If p (t) is less than a given level

rejection of null hypothesis (the error of

of significance, then the null hypothesis

the first kind). Hypothesis testing using

is rejected in favor of the alternative one.

P-value is the alternative to the classical

Otherwise, it is not rejected.

verification

procedure

through

the

critical distribution value.

If the P-value is less than 0.05,
then the coefficient is significant at the

Usually, P-value is equal to the

level of 0.05. If P-value is less than 0.01,

probability that a random variable with a

then the coefficient is significant at the

given distribution (the distribution of test

level of 0.01.

statistics under the null hypothesis) will

The P values obtained from the

take a value no less than the actual value

model results were the following ones:

of the test statistics.

- Pconst = 0.0126;

Let T(X) is the statistics used in

- Ptime = 0.

the testing of a certain null hypothesis
H0. It is assumed that if the null

All the obtained P-values are

hypothesis is valid, then the distribution

significant by factors, which is one of the

of this statistics is known. Let's denote

main

the distribution function F(t) = P(T<t).

significance as a whole. At the same

he P-value is determined in the

indicators

of

significance

verification

determination coefficient.

a

right-handed

alternative) [3, p. 195]:
P (t) = P (T> t) = 1-F (t) (8)

model

time, it is necessary to verify the

following way most often (during the
of

the

of

The

the

model

coefficient

by

of

determination (R2) is the fraction of the
dependent variable dispersion, explained

When a left-hand alternative is

by the model under consideration. In the
case of a linear relationship, R2 is the

checked:
P0(t) = P(T<t) = F (t) (9)

square

of

correlation
In the case of a two-sided test
the p-value is:

the

so-called

coefficient

multiple

between

the

dependent variable and the explanatory
variables.

In

particular,

the
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determination coefficient is equal to the
square

of

the

usual

where:

correlation

coefficient between y and x for the linear
regression model with one characteristic

the sum of regression residual squares;

x.
The true coefficient of the
dependence model determination of the

common dispersion;

random variable y on the characteristics
x is determined as follows [4, p. 31]:

- the actual and the calculated
values

of

the

explained

variable

respectively;

— selective average.

(11)
where:

-

conditional

(according to x features) variance of the
dependent variable (the variance of a
model random error).

The determination coefficient
takes the values from 0 to 1. The closer
the value of the coefficient to 1, the
stronger the dependence. During the
evaluation of regression models this is

In this definition, they use true
parameters

characterizing

the

distribution of random variables. If they
use a selective estimation of the
corresponding

variance

values,

we

obtain the formula for the selective
determination coefficient (which is
usually implied as the coefficient of
determination) [4, p. 32]:

interpreted as the model correspondence
to the data. It is assumed for acceptable
models that the determination coefficient
should be 50% at least (in this case the
coefficient

of

multiple

correlation

exceeds 70% by module). The models
with the determination coefficient above
80% can be considered quite good (the
correlation coefficient exceeds 90%).
The equality of the determination
coefficient to unity means that the
explained variable is described by the

(12)

model under consideration exactly.
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In the resulting model, R2 was
0.9423.

The

interpretation

of

this

object forecasting (no more than 5
years).

indicator means that the model is quite

The

simplest

method

of

adequate. It is reliable by 94.23%, that is,

extrapolation in general form can be

94.23% of the transactions between

represented as the determination of the

interdependent

function value [5, p. 35]:

transaction

persons

arising in the process of tax control are

(13)

explained by the developed model, and
5.77% of the disputes are explained the

where:

action of random factors not included in

L - the period of anticipation;

the model.

Vt - the level taken as the extrapolation

In other words, the accuracy of

- extrapolated level value;

base.

regression equation selection is high.
The extrapolation on the basis
Discussion

of average time series value is based on
the assumption that the average level of

The developed time series of

the series does not tend to change or if

tax dispute number arising in the tax

this change is insignificant, one can

control process of transactions between
interdependent persons allows us to
forecast the trend of a time series

assume that

level is equal to the average value of the
levels in the past.

development, that is, to determine the
magnitude of tax disputes for 2014 and
subsequent years.
The extrapolation method used

i.e. the predicted

Confidence

limits

for

an

average with a small number of
observations are defined as follows [5, p.
36]:

in the forecasting does not give exact
(14)

results for a long period of the forecast,
because this method is based on the past

where: ta – the table value t of Student's

and the present, and thus the error

statistics with n-1 degrees and the

accumulates. This method gives positive

probability level p;

results for the near future of certain

Sy is the mean square error of the mean
value.
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The value of the mean square
error is determined by the formula. In its
turn, the mean square deviation for the
sampling makes [5, p. 36]:

(16)

CONCLUSIONS
(15)

Table

1

summarizes

the

where yt is the actual value of the

analysis results concerning the number

indicator.

of disputes that arose during the tax
control

The total variance, related both

of

transactions

interdependent

to the variability of a mean sample, and

persons

between

in

Russian

Federation for the period of 2000-2013.

to the variation of individual values

Table 1

around the mean, will amount to

The analysis of tax dispute

2

2

S +S /n. Thus, the confidence intervals

number in the course of transaction tax

for the prognostic evaluation are the

control between interdependent persons

following ones:

from 2002 to 2013.

Colum Years

200 200 2004 200 200 200 200 200 201 201 201 201

n

2

1

Number

3

5

150 201 240

6

7

8

9

0

1

2

3

500 560 750 800 1

1

2

2

2

of

498 800 100 300 510

disputes,
pcs.
2

Coeffici

-

ent of

9

growth
(chain)
3

Average
coefficie

1,34 1,1

1,32

2,0

1,1

1,3

1,0

1,8

8

2

4

7

7

1,2 1,1
7

1,0

1,0

9

9
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nt

of

growth
(col.
2/11)
4

The

16,73

growth
rate
(basic)
5

Absolute -

51

39

growth

26
0

60

19
0

50

69

30

30

20

21

8

2

0

0

0

(chain),
pcs.
6

Absolute 214
increase
on
average,
pcs. (col.
5/11)

7

Absolute 2 360
increase
(basic),
pcs.

The analysis of tax dispute

(1673%) disputes in 2013. Such a

number in the course of transaction tax

significant absolute increase in the

control between interdependent persons

number of disputes also confirms the

shows that during the period of 2002-

growing relevance of transaction tax

2013 the number of disputes increased

control

by 214 (32%) every year on the average,

interdependent persons.

according to the data of Table 2.1.1. In

problems

between

The prediction of the time series

relation to 2002, the number of disputes

levels

increased

program showed that the number of tax

significantly

by

2,360

using

the

Gretl

application
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disputes in 2014, 2015 and 2016, will be

disputes that have arisen in the process of

2645, 2880 and 3115 cases, respectively

transaction

(Figure 4) with 95% probability, that is,

interdependent persons will be preserved

the upward trend in the number of

(Figure 5).

tax

control

between

Fig. 4. The results of time series level prediction using the Gretl application program

Fig. 5. Graphical forecast of the trend line in terms of the number of disputes arising in
the process of transaction tax control between interdependent persons

The designed analysis and the

the process of transaction tax control

forecast of the time series allows us to

between interdependent persons will

conclude that certain negative trends in

continue.
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Summary

Wolvach D.W. The practice of new rules
application concerning the tax control of

Thus, the trends that have arisen

prices

in

the

transactions

between

in the part of transaction tax control

interdependent persons in Russia / D.V.

between interdependent persons since

Wolvach // Economics. Taxes. Law: The

the 2000s, exist up to the present time,

collection of scientific articles from

the forecast of the time series compiled

financial University. - Moscow, 2014. -

on the basis of actual data confirms that

No. 1. - pp. 4-9.

the number of tax disputes will grow
after 2013. Therefore, in order to level

Maruschak D.V. The analysis of transfer

these trends, it is expedient to begin, first

pricing and its application in international

of all, with the definition of the causes

practice / D.V. Marushchak // Financial

and the problems of transaction tax

and credit system. Budget, currency and

control between interdependent persons

credit regulation of economy. - 2014. - No.

in Russian Federation.

3. - pp. 192-196.
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