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Abstract
This article investigates the financial and social efficiency changes in
accordance with the "Edgeworth box". "The Edgeworth box" is one of the tools
of microeconomic science. This tool allows you to determine the effectiveness
of the distribution of wealth between individuals. The scientific novelty of the
study lies in the author's approach to the territorial study of the financial and
social efficiency based on the model of the "Edgeworth box". From a study of
the relationship of the criteria of change management, you must install the
direct relations between the indicators. As a convenient assessment tools
correlations are the coefficients of Kendal and Fechner. The territorial model of
the effectiveness of the "Edgeworth box" includes two elements. The first
element are the subjects – the territory and population. The second elements are
the processes of financial and social change. Determination of the effectiveness
of social and financial changes on the basis of the curve of efficiency of
distribution and initial stock. The construction of the "Edgeworth box" based on
two approaches would most accurately Express the presence of effective
changes. It will also allow us to consider their direction for the municipality.
The scope of the results is extensive. The article will be interesting for
scientists, teachers, postgraduates and students, local authorities.
Keywords: change management; economics; municipal education;
correlation; development
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Effective management as a result of socio—economic development of
the municipality is becoming increasingly important. This is due to the
deterioration of economic development, industrial recessions and crises, decline
in incomes. The main goal of municipal government — is the creation of
favorable conditions for the territory of the population. Because with the
constant changes in the efficiency of decision-making in these areas is quite
low [1, c.156]. We believe that before developing a model of social and
economic development of the area is necessary to determine the effectiveness
of the financial and social changes. To assess these changes suggest the use of
graphic design the "Edgeworth box".
The "Edgeworth box" — this is one of the tools of microeconomic
science, allowing to determine the effectiveness of the distribution of wealth
between individuals [2, p.184]. The relevance and novelty of the stated research
topic is determined by the fact that the "Edgeworth box" has never been used
for the study of territorial problems. This tool is retracted relatively small place
in the study of micro—economic sciences.
We proceed to the construction of the "Edgeworth box" financial and
social effectiveness of the changes. Transform it in accordance with the
ongoing investigation. As subjects of the "Edgeworth box" appears territory
and population. Important importance is the definition of the criteria of
financial and social change. The financial changes necessary to enable the
territory's gross municipal product, and municipal debt. The social changes will
include per capita income and the minimum subsistence level. Social and
territorial component of the proposed criteria is preserved. To apply the
selected criterion the "Edgeworth box" model, you need to check whether there
is a correlation between gross municipal product, and municipal debt. Then,
whether there is a relationship between per capita income and the subsistence
minimum. The instruments use Kendal coefficient and Fechner. The lack of
relationship between the criteria given above will be indicative of
malfunctioning selections.
As the object of research is the municipality town of Orel. Data to
establish a correlation are shown in Table 1.
The calculation of gross municipal product takes place on the basis of
the formula developed by the author:
(1)
VMP = P + Z + D ,

o
p
b
where VMP — gross municipal product, Po — profit enterprises of
the municipality, Z p — total payroll, Db — local budget revenues.
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Table 1 — Main indicators used to calculate the coefficient of Kendal
and Fechner

Verify whether the resulting relationship is confirmed by Kendall
coefficient of rank correlation. We place objects in the ranks of natural
numbers. Positive values of "+1" included in P will be generated only by pairs
of grades which form a direct order (Table 2).
Table 2 — Calculation of the coefficient of rank correlation Kendall

Kendall's coefficient was calculated according to the following
formula:

τ=

P −Q

(2)

1
× N ( N − 1)
2

where N — the number of ranks, P and

Q — figures, the ranking [3,

с.640].
The stated formula requires cumbersome calculations. In our opinion,
it is necessary to simplify the calculation of the following:
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τ = 1−

4×Q
N ( N − 1)

(3)

or

4× P
(4)
−1
N ( N − 1)
Sort the data in X i . To the right of 2 are rank 8 (это 3, 5, 4, 6, 7, 8, 9,

τ=

10). In figure Р will include 8. In the end Р = 44 and using formulas have:

44 − 1

= 0,96. Using the simplified formula will result in a
1
× 10 × (10 − 1)
2
4 ×1
4 × 44
similar: τ = 1 −
= 0,96 , τ =
− 1 = 0,96.
10(10 − 1)
10(10 − 1)

τ=

In order to α to test the null hypothesis about equality to zero of the
General rank correlation coefficient Kendall when competing hypothesis H 1 : τ
≠ 0:

Tk , p = z k , p

2(2n + 5)
,
9n(n − 1)

(5)

where n — the sample size,

zk , p

critical region at the feature table of Laplace
If

T 〈Tkp ,

— bilateral critical point the

Ф( z

k, p

)=

(1−α )
[4, с. 59].
2

there is no reason to reject the null hypothesis. The rank

correlation between the quality characteristics insignificant. If

T 〉Tkp , the null

hypothesis is rejected. Between the quality characteristics there was a
significant rank-order correlation.
Critical point

z

:

Ф( z

)=

(1− 0,4)
= 0,3. According to
2

k, p
k, p
the table of Laplace find z
= 0,85 . Critical point:
k, p
Tk , p = 0,85 ×

2 × (2 × 10 + 5)
= 0,21 .
9 × 10(10 − 1)
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As

T 〉Tkp ,

we rejected the null hypothesis. The rank correlation

between the scores on the two tests is significant. The data of criterion are used
to model the "Edgeworth box".
Determine the correlation between the two increased on the basis of
Fechner coefficient. The Fechner coefficient based on the evaluation of the
consistency of the directions of the deviations of individual values of the factor
and effective signs from the average. The calculation of this ratio is carried out
in accordance with the measure of correlation of characters:

n −n
(6)
Kf = a b ,
na + nb
where n a — the number of coincidences of signs of deviations of
individual values from the mean, nb — the number of mismatches [5, с.13].
The Fechner coefficient can take values from -1 to +1, thus K f = 1
indicating the possible presence of a direct link,

K f = −1 indicating the

possible presence of feedback.
To calculate the coefficient of Fechner calculate average values, and
calculate the signs of coincidence (table 3).
Table 3 — Calculation of match or mismatch of the signs in
accordance with the Fechner coefficient
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∑X

146059,30
= 14605,93 ,
n
10
∑ Yi = 50755,00 = 5075,5 , K = 9 − 1 = 0,8 . Between the level
Yi =
f
n
10
9 +1
At

the

same

time

Xi =

i

=

of gross municipal product and municipal debt there is a direct relationship.
The
significance
of
the
coefficient
Fechner:

T
=K ×
tabl
f

n−2
1− K 2
f

= 0,8 ×

Using the table find student

8
1− 0,8 2

= 3,77 .

:T
T
(8;04) = 0,262.
tabl tabl

Because the value of the Fechner coefficient more than the table value
t-test that rejected the hypothesis of equality to 0 of the correlation coefficient
signs. The Fechner coefficient is statistically significant. Communication is
direct and the relationship between indicators is confirmed.
Will bring the value criteria of social change to the average per capita
income of the population. Table 1 is converted to table 4.
Table 4 — Indicators used for calculating the coefficient of Kendal
and Fechner (taking into account the population of the city of eagle for the
criteria of social change)
Years
Gross
Municipal debt,
Average
The
municipal
trillion rubles
income per
subsistence
product, trillion
capita, rubles
minimum per
rubles
capita, rubles
2007
17,40
0,27
1,94
0,86
2008
17,80
0,30
1,96
0,97
2009
21,00
0,34
3,32
1,16
2010
23,20
0,37
3,52
1,34
2011
22,60
0,44
4,16
1,47
2012
24,30
0,47
4,53
1,65
2013
31,70
0,55
5,36
1,64
2014
36,70
0,67
6,16
2,04
2015
40,10
0,70
7,11
2,28
2016
41,90
0,99
8,54
2,80
Will start building the model, the "Edgeworth box" to determine the
financial and social effectiveness of the changes of the municipal formation of
the town of Orel. We use two approaches for constructing the "Edgeworth
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box". The first approach is related to curve the effective distribution (figure 1).
The second approach is based on the point of the initial inventory (figure 2).
As subjects of the "box" is the municipality — А and population — B.
The combination of territorial changes X A :

1
2
(7)
; X ),
A
A
1
where X
— managing change in gross municipal product areas,
A
X A = (X

X

2
— change management of municipal debt.
A
Management of social changes denote:

YB = (Y

1
2
;Y ) .
B B

The conducted research allowed to identify the main decisions of the
change control of the municipality. These include performance, direction,
features.
Financial and social impact of the changes depends on the intersection
of the curves with line effective distribution. Effective distribution is a set of
points, allowing to find a balance of priority stated criteria. Only the
intersection of the arcuate curves of the effective distribution points of the
criterion curves allows to determine the importance of adopted managerial
decisions regarding the efficient allocation of resources. The effective
allocation is calculated as the sum of the products of the above financial criteria
and social change. This fact indicates that the intersection of these curves is
observed only with the criteria of social change 2010—2016. This demonstrates
the social orientation of budget of municipal formation of the town of eagle and
the implementation of anti-crisis plan of social support of inhabitants of the
Orel region. If you extend the curves of effective distribution they intersect
with the financial changes of 2007—2008 and 2012. This may be due to the
additional regional subsidies for the improvement of the city. Exploring the lag
of the effectiveness of social change, it can be concluded that the activities
implemented in the social sphere of the municipal formation of the city of Orel
delayed by 3—4 years.
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Figure 1 — The "Edgeworth box" in terms of financial and social
effectiveness of the changes of the municipal formation of the town of Orel
The direction of the changes is also not chosen correctly. The main
goal of any socio-economic development of the territory is the improvement of
the quality of life of the population. Should be observed the relationship of the
curves of social and financial changes. Figure 1 the changes are in the lower
part are responsible for improving the functioning of the site.
The effectiveness of the changes is significant:

1
1
1
1
+ X = α +α ,
A
B
A
B
2
2
2
2
Y + X = α +α .
A
B
A
B
X

Equality is performed under one condition. If the total number of
changes is equal to the total number of financial and social effectiveness of the
changes. That is, in this study other changes are not taken into account.
The initial value is the aggregate of financial and social change
(α

1
1
2
2
,α , α , α .) — opening stock changes. In our study, the initial
A B
A B

stock is represented by a level 2007. The starting point has coordinates (19.34;
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1.13). The ultimate distribution will be the coordinate of 2016 (50.44; 3.79).
For graphical illustration of data construct figure 2.
Curves will make these changes. The intersection of these curves
shows the effectiveness of the changes. Effective changes you can recognize:
— in the financial aspect: for 2007-2012;
— the social aspect: 2013-2016.
The effectiveness of the financial changes observed over the period
2007, 2008, 2012, social change — in 2013—2014. Rebalancing does not exist,
periods of improvement observed at different times.

Figure 2 — The "Edgeworth box" in accordance with the initial stock
and final distribution
Thus, the above research allowed to draw the following conclusions.
1. From a study of the relationship of the criteria of change
management, you must install the direct relations between the indicators. As a
convenient assessment tools correlations are the coefficients of Kendal and
Fechner.
2. The construction of the “Edgeworth box” should be based on
quantitative changes, namely those criteria which are reduced to a single
measurement.
3. The territorial model of the effectiveness of the "Edgeworth box"
includes two elements. Subjects — the territory and population. The processes
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include financial and social changes. Determination of the effectiveness of
social and financial changes on the basis of the curve of efficiency of
distribution and initial stock. The construction of the "Edgeworth box" based on
two approaches would most accurately Express the presence of effective
changes.
4. In accordance with this study established the following regularities:
— the effectiveness lag of social changes behind by 3—4 years from
the time needed for their implementation;
— in accordance with the curve of the efficient allocation and the
point of the initial stock of financial changes during 2007, 2008, 2012, and also
social changes from 2013 to 2016 can be considered effective;
— in the constructed graphs clearly defined territorial focus of socioeconomic development, which indicates the absence of rationality and
efficiency in management decisions.
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