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Abstract. The paper proposes new approaches to assessing the sustainability of budget
revenues in a region, which have been tested on the example of 83 subjects of the Russian
Federation in 2010-2017. The sustainability of budget revenues is estimated on the basis
of time series of two indicators: the ratio of sub-federal budget revenues to GRP and real
income of sub-federal budgets per capita. To exclude economies of scale and eliminate
system-wide risk, both indicators are calculated as a ratio to average Russian values.
Using the construction of temporary linear regressions, a steady growth rate, absolute risk
and relative risk of budget revenues are determined. For a comprehensive assessment of
the sustainability of budget revenues in a region, we proposed the Arrow-Pratt function
with the incorporated risk aversion parameter of 1.5.

Using the proposed technique, we evaluated the absolute and relative risk, as well as
the sustainability of budget revenues in the Russian regions. Assessments based on the
two alternative indicators showed a high correlation. Our study revealed that the least
stable budget systems are typical for some border regions, including the backward North
Caucasian republics and Far Eastern regions with an unstable economy, and Tyumen
Oblast, which is quite developed, but depends on the world market. At the same time,
some extractive regions (Republic of Sakha), on the contrary, showed a high stability of
budget revenues.
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Introduction

The fiscal sustainability of a country or re-
gion is a guarantee of timely and uninterrupted
supply of public goods to the population, which,
in turn, affects the growth of labor productiv-
ity and improving people’s living standards. It
also affects the long-term stability of the public
debt. Fiscal sustainability of a particular terri-
torial entity depends on the characteristics of
its fiscal policy and the quality of administra-
tion of budget revenues and expenditures, as
well as on the sectoral structure of economy,
the degree of economic openness, etc.

The sustainability of regional budget reve-
nues, which is the subject of this paper, is an es-
sential component of overall fiscal sustainabil-
ity. The purpose of this research is to clarify
the concept of sustainability of regional budget
revenues, improve approaches to its assessment
and test them on data from Russian regions.

Literature Review

Economists do not have a unanimous opin-
ion on what fiscal sustainability of a country
or region is. Most scientists believe that fiscal
sustainability is the ability of the public sector
to meet its financial obligations (Bohn, 2008).
Some of them suggest that the concept of fiscal
sustainability cover two areas: budget balance
and accumulated debt (Andryakov, 2017: 35).
Others (Klimanov, Kazakova, Mikhaylova,
2018) analyze different approaches to deter-
mining the sustainability of territorial entities
and the factors that ensure it. Meanwhile, all
researchers recognize that budget revenues are
a key component of overall fiscal sustainability.

Our research is based on two groups of
studies related to our topic.

The first group embraces works devoted
to assessment of the overall sustainability of
regional economies. Various scholars proposed
a number of methods for calculating the com-
posite index of sustainable development, based
on arithmetic, geometric or entropy generaliza-
tions (Rahma et al., 2019). A team of Russian
scientists (Klimanov, Kazakova, Mikhaylova,
2019) developed an integrated index of region-
al resilience, which is the arithmetic mean of 6
specific indicators normalized to their standard
deviation. In their study they confirmed the in-

terconnection of budgetary and socio-econom-
ic sustainability of Russian regions in 2007-
2016. Another researcher (Sheremeta, 2020)
proposed a comprehensive evaluation of the
fiscal sustainability of Russian regions based
on various components of budget revenues and
expenditures, as well as public debt. The author
applied the k-means method to cluster Russian
regions by the level of fiscal sustainability.

It should be noted that the above works
are based on a resource approach and use static
analysis methods. In our study, we do not fol-
low a static, but a dynamic approach to deter-
mining fiscal sustainability, which is based on
identification of fluctuations in budget returns
relative to some systemic trend. This approach
also has a number of adherents.

For example, (Smetana et al., 2015) pro-
posed to combine the resource assessment in
regions with the study of the cyclicality of com-
plex systems. Other authors (Ivanov, Sakhapo-
va, 2014) involved a dynamic approach for a
comprehensive assessment of the financial in-
stability of Russian regions and distinguished
three methods for measuring the volatility of
individual indicators: standard deviation, coef-
ficient of variation, and Value at Risk (VaR).
In another paper (Gambarov, Musayeva, Krup-
kina, 2017), the scholars compared alternative
techniques of building a composite index of fi-
nancial stress: variance-equal weighting meth-
od, portfolio theoretic aggregation method and
principal component analysis.

The second group of relevant studies cov-
ers works devoted to factors of fiscal sustain-
ability of Russian regions. They emphasize the
high degree of differentiation of the socio-eco-
nomic conditions of Russian regions and the
problems of redistribution of budget resources
between the levels of the budget system (Di
Bella, Dynnikova, Grigoli, 2018; Bozhechko-
va et al., 2018). These studies are useful in ex-
plaining the budget instability of some regional
economies.

Finally, our current research relies on a
number of our own studies that examined the
financial instability of the Russian regions
economies. In these works, we applied a portfo-
lio approach to decompose financial instability
by industry (Malkina, 2018a, b) and proposed
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methods for managing it through optimization
of the sectoral structures of regional economies
(Malkina, 2019).

In this study, we develop the theory and
methodology of fiscal sustainability in some
aspects. First, we examine two indicators of
the regional budget sphere, namely, the ratio
of budget revenue to GRP and real budget rev-
enue per capita. Secondly, we determine the
ratio of each indicator in the region to its coun-
try level in order to eliminate systemic risk.
Thirdly, we separate the volatility of relative
indicators from their trends by construction
of linear regressions and thereby achieve the
stationarity of time series. Fourth, we use the
Arrow-Pratt function, which is well known in
investment analysis, to assess the overall sus-
tainability of regional budget revenues. This
allows us to synthesize the volatility of budget
revenues and their steady growth rates on a
new basis.

Data and Methods

We used data on revenues of consolidat-
ed budgets of 83 subjects of the Russian Fed-
eration in 2010-2017, provided by the Federal
Treasury of the Russian Federation. We also
applied statistics from the Federal State Statis-
tics Service of the Russian Federation on GRP,
average population, cost of the fixed consumer
basket in the regions and in the country.

The choice of indicators for assessing the
risk of budget revenues was based on their
compliance with the requirement of stationar-
ity of time series.

One of the indicators that can satisfy sta-
tionary property, is the ratio of budget reve-
nues in the i-th region (B;) to the GRP of this
region (Y)) (hereinafter referred to as budget
return):

b[i :Bi/Yi' Q)]

We can also consider the ratio of budget
revenues to population. Indeed, budget reve-
nues are used to provide residents of a certain
territory with public goods. In this case, we
should take into account two important fea-
tures of the budget process.

Firstly, budget expenditures consist of a
fixed part (depending on parameters other than

the population, such as area, and infrastructure
costs are an example of this) and a variable part
(depending on the number of inhabitants in the
region). Due to the fixed part, budget expendi-
tures per capita in small regions with a large
territory are objectively higher. That is why
Chukotka Autonomous Okrug, the region with
the highest level of per capita budget revenues,
meanwhile, is subsidized from the federal bud-
get.

Secondly, the cost of living and price lev-
el differ in the regions. This affects the cost of
production of public goods in them. To elimi-
nate the inflationary component of income, we
calculate the real budget revenue per capita:

b[li:Bi/Ii/Ni’ )

where [, = CL,/CL, is the index of the relative
cost of living in the region, which is the ratio
of the cost of a fixed consumer basket in the
i-th region to the cost of the same basket in the
country on average. N, is the average population
of the i-th region in the corresponding period.

In further calculations, we use both rela-
tive indicators, b,; and b, ,.

Although relative indicators better meet
the stationarity requirement, they can still have
a pronounced tendency. Since the economy
develops cyclically, the dynamics of budget
return in each particular region reflects the in-
fluence of both systemic risk and the specific
risk characteristic of this region. To eliminate
the systematic risk, we calculate the ratio of the
regional budget return to the average return of
the regional budgets in the country:

r="b/b, (3)

To separate the volatility from the trend in
the time series of this indicator, we construct
for each i-th region its linear dependence on
time:

n=0,ta -t+e, (4)

A

it

where a, and a, are the estimated regression

A
coefficients, r, are the budget return estimates,
e, are regression residuals.
Based on regression estimates, we deter-
mine the main budget parameters:
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- average relative budget return in the

T T A
region: u, = eri, = lZ r,. If this parameter
T3 T3
is greater than or equal to 1, the state of the
regional budget should be assessed positively,
otherwise it should be assessed negatively;

- absolute budget risk is calculated as
the standard deviation of the regression resid-

uals: o, =./Var(e,) = Var(;;t)—Var(rAit). This

parameter characterizes a non-systemic (spe-
cific) budget risk;

- relative budget risk, representing the
ratio of absolute risk to average actual or esti-

9e  Assum-
K,

ing a direct relationship between return and
risk, we can argue that the relative indicator
better reflects the state of sustainability of the
public sector;

- steady growth rate of relative budget
return is evaluated by trend line slope, a,. The
positive value of this parameter is evaluated
positively, and vice versa.

A general assessment of the sustainability
of regional budget revenues should combine
both steady growth rates of relative budget
return and its volatility, that is, relative bud-
get risk. For this purpose, we can use the Ar-
row-Pratt function, which in our case takes the
form:

fea-L, ©)
where f is the risk aversion coefficient. Fol-
lowing the recommendations of the portfolio
approach, we can accept its value equal to 1.5.

mated relative budget return: v, =

Results and their analysis

First of all, we computed the relative re-
turn of sub-federal budgets of all 83 subjects of
the Russian Federation under review in dynam-
ics for 8 years (2010-2017).

In the framework of the first approach,
we assessed the budget return as the ratio of
sub-federal budget revenues to GRP. The maxi-
mum deviations of this indicator from the aver-
age Russian level were found in the lagging re-

publics of the North Caucasus and some border
regions of the Siberian and Southern federal
districts. For instance, in Republic of Ingushe-
tia, the ratio of budget return to country level (
b,,) amounted to 5.77, in Chechen Republic —
5.07, in Republic of Tuva — 3.18, in Altai Re-
public — 3.08, in Republic of Kalmykia — 2.23.
This is due to both the low level of GRP in
these regions and the high level of inter-budget-
ary transfers to them from the federal budget.

Highly developed extractive regions and
the capital city, on the contrary, showed the
lowest values of relative budget returns. In
particular, the average annual relative return
of sub-federal budgets in Nenets Autonomous
Okrug was only 0.31, in Khanty-Mansi Auton-
omous Okrug — 0.38, in Yamal-Nenets Autono-
mous Okrug — 0.56, in Moscow — 0.61. This can
be explained by the high level of GRP in these
regions and their role as donors of budgetary
resources for other regions.

In the framework of the second ap-
proach, we assessed the relative real revenue of
sub-federal budgets per capita. Unlike the first
approach, the maximum budget return turned
out to be in the extractive regions. For example,
in Chukotka Autonomous Okrug, the regional
level of budget return was 4.15 times higher
than the country level. In Nenets Autonomous
Okrug this ratio was 3.95, in Yamalo-Ne-
nets Autonomous Okrug — 3.12, in Sakhalin
Oblast — 2.73, in Republic of Sakha (Yakutia) —
2.15, and in Magadan Oblast — 2.12. The ex-
cess of real budget revenues per capita over the
national average in the Far Eastern regions is
partly due to a higher level of their prices, the
influence of which is not completely eliminated
when using the adopted income deflation pro-
cedure.

At the same time, the lowest level of bud-
get return, according to the second approach,
was marked in some regions of Southern and
North Caucasian federal districts. Specifically,
real budget revenue per capita in Stavropol Krai
was only 0.54 of the Russian level, in Republic
of Dagestan — 0.55, in Kabardino-Balkarian
Republic — 0.63, in Rostov Oblast — 0.64, and in
Republic of North Ossetia-Alanya — 0.65. Low
values of this indicator also appeared in some
lagging regions of Central and Volga Feder-
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al Districts: Ivanovo Oblast (0.62), Volgograd
Oblast (0.64), and Vladimir Oblast (0.65).
Next, we present the results of regression
estimations (4) obtained within two alternative
approaches. Fig. 1 shows the assessments of
absolute risk of sub-federal budgets in accor-
dance with the first approach. Among the most
risky regions in terms of the volatility of rela-
tive budget revenues to GRP, we again find the
backward republics of southern Russia, as well
as some subjects of Far Eastern Federal Dis-
trict. It is noteworthy that almost all of them are
border regions. Thus, in Republic of Ingushe-
tia, the absolute risk of the sub-federal budget
reaches 47.9%, while the average relative bud-
get return in this republic is 576.6%. This re-
gion is followed by Altai Republic (with abso-
lute risk of 27.7%), Chechen Republic (26.8%),
Sakhalin Oblast (22.5%), Jewish Autonomous
Oblast (20.5%), and Republic of Tyva (20.1%).

The least risky, according to the first ap-
proach, are the sub-federal budgets of the
Saratov Oblast (1.1%), Perm Krai (1.4%) and
Sverdlovsk Oblast (1.6%). It should be noted
that these regions are characterized by a rather
diversified sectoral structure of the economy.

Further analysis revealed a fairly pro-
nounced direct correlation between the aver-
age value of the relative return of the sub-fed-
eral budgets in the regions and their risk level
(Fig. 2). This dependency is consistent with the
theoretical relationship between risk and re-
turn.

The results of calculation of the relative
risk of sub-federal budgets for all regions are
shown in column 1 of the Table. Since rela-
tive risk takes into account the level of return
around which fluctuations occur, the positions
of the regions have changed somewhat. Now
the leaders in the risk of sub-federal budgets

] ki 14 LT 18 4

L% M 43 51 6D

L 5

18 133 161 185 IRE O IB4 M4 45 478

Fig. 1. Absolute risk of sub-federal budgets (measured on the basis
of the ratio of budget revenues to GDP), %.
Note. Hereinafter, the region codes are decrypted in the Table
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Risk

y = 0,007 + 0,033% + 00079 *
R? = 0,6509

[ =)

4

Average relative return

Fig. 2. The relationship between budget return and risk
in Russian regions, according to the 1st approach

Table. Assessments of parameters of sustainability of budget revenues in Russian regions

1st approach 2nd approach
Subjects of the Adm. Relative | Growth Arrow- Relative | Growth Arrow-
Russian Federation cod§ risk of return Prat.t risk of return Prat‘t
of region Function Function
1 2 3 4 5 6
Altai Krai 22 0.025 -0.018 -0.037 0.024 -0.006 -0.025
Amurskaya Oblast 28 0.149 -0.044 -0.156 0.151 -0.032 -0.145
Arhangelsk Oblast 29 0.043 -0.021 -0.054 0.043 -0.007 -0.040
Astrakhan Oblast 30 0.057 -0.012 -0.055 0.056 -0.007 -0.050
Belgorod Oblast 31 0.047 -0.025 -0.060 0.048 -0.027 -0.063
Bryansk Oblast 32 0.029 0.038 0.017 0.028 0.023 0.001
Vladimir Oblast 33 0.031 -0.003 -0.026 0.030 0.002 -0.021
Volgograd Oblast 34 0.043 -0.007 -0.040 0.043 -0.002 -0.034
Vologda Oblast 35 0.032 -0.004 -0.027 0.032 -0.001 -0.025
Voronezh Oblast 36 0.027 0.003 -0.017 0.027 0.002 -0.019
Moscow city 77 0.037 0.006 -0.022 0.041 -0.003 -0.034
St. Petersburg 78 0.035 -0.011 -0.038 0.037 -0.032 -0.060
Jewish Autonomous Oblast 79 0.153 -0.045 -0.159 0.151 -0.021 -0.135
Transbaikal Krai 75 0.044 -0.029 -0.061 0.043 -0.013 -0.045
Ivanovo Oblast 37 0.039 -0.036 -0.065 0.039 -0.011 -0.040
Irkutsk Oblast 38 0.037 0.003 -0.024 0.037 0.004 -0.023
Kabardino-Balkarian 07
Republic 0.044 -0.028 -0.061 0.044 -0.010 -0.043
Kaliningrad Oblast 39 0.125 0.103 0.010 0.121 0.071 -0.019
Kaluga Oblast 40 0.028 0.013 -0.009 0.029 0.008 -0.013
Kamchatka Krai 41 0.025 0.012 -0.006 0.025 0.021 0.002
Karachay-Cherkess Republic 09 0.088 0.018 -0.048 0.088 0.008 -0.058
Kemerovo Oblast 42 0.064 -0.023 -0.071 0.064 -0.017 -0.065
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Continued Table
1st approach 2nd approach
Subjects of the Adm. Relative | Growth Arrow- Relative | Growth Arrow-
Russian Federation COd? risk of return Prat.t risk of return Prat.t
of region Function Function
1 2 3 4 5 6
Kirov Oblast 43 0.040 -0.040 -0.070 0.038 -0.016 -0.044
Kostroma Oblast 44 0.036 -0.024 -0.051 0.036 -0.010 -0.037
Krasnodar Krai 23 0.052 -0.003 -0.042 0.054 -0.009 -0.050
Krasnoyarsk Krai 24 0.065 -0.014 -0.063 0.065 -0.023 -0.072
Kurgan Oblast 45 0.031 -0.037 -0.060 0.029 -0.011 -0.033
Kursk Oblast 46 0.025 -0.001 -0.020 0.025 0.000 -0.019
Leningrad Oblast 47 0.069 0.035 -0.017 0.069 0.030 -0.022
Lipetsk Oblast 48 0.039 0.017 -0.012 0.038 0.016 -0.013
Magadan Oblast 49 0.048 0.010 -0.026 0.047 0.042 0.007
Moscow Oblast 50 0.034 0.018 -0.008 0.044 0.010 -0.023
Murmansk Oblast 51 0.053 -0.008 -0.048 0.052 -0.001 -0.040
Nenets Autonomous Okrug 33 0.104 -0.001 -0.079 0.104 -0.038 -0.116
Nizhny Novgorod Oblast 52 0.024 0.003 -0.015 0.023 0.004 -0.013
Novgorod Oblast 53 0.074 -0.022 -0.078 0.074 -0.012 -0.067
Novosibirsk Oblast 54 0.034 -0.007 -0.032 0.034 -0.010 -0.035
Omsk Oblast 55 0.047 -0.012 -0.047 0.048 -0.008 -0.044
Orenburg Oblast 56 0.033 -0.018 -0.043 0.034 -0.012 -0.038
Oryol Oblast 57 0.043 -0.012 -0.044 0.043 -0.001 -0.033
Penza Oblast 58 0.026 -0.038 -0.057 0.026 -0.014 -0.034
Perm Krai 59 0.016 -0.010 -0.022 0.016 -0.008 -0.021
Primorsky Krai 25 0.045 -0.025 -0.059 0.045 -0.021 -0.055
Pskov Oblast 60 0.031 -0.041 -0.064 0.032 -0.014 -0.038
Republic of Adygea 01 0.041 -0.007 -0.038 0.041 -0.006 -0.037
Altai Republic 04 0.090 -0.058 -0.125 0.089 -0.033 -0.100
Republic of Bashkortostan 02 0.022 0.016 -0.001 0.022 0.011 -0.005
Republic of Buryatia 03 0.043 -0.028 -0.060 0.044 -0.017 -0.049
Republic of Dagestan 05 0.030 0.015 -0.007 0.031 0.001 -0.022
Republic of Ingushetia 06 0.083 0.065 0.003 0.076 -0.011 -0.068
Republic of Kalmykia 08 0.056 -0.043 -0.085 0.056 -0.009 -0.051
Republic of Karelia 10 0.068 -0.038 -0.089 0.067 -0.023 -0.074
Komi Republic 11 0.038 -0.003 -0.031 0.038 0.006 -0.022
Mari El Republic 12 0.031 0.000 -0.024 0.031 0.002 -0.022
Republic of Mordovia 13 0.052 -0.049 -0.088 0.054 -0.020 -0.060
Republic of Sakha (Yakutia) 14 0.038 0.044 0.016 0.039 0.065 0.036
Republic of North
Ossetia — Alania 15 0.047 -0.001 -0.036 0.048 0.001 -0.035
Republic of Tatarstan 16 0.029 0.006 -0.016 0.029 0.001 -0.021
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Continued Table

1st approach 2nd approach
Subjects of the Adm. Relative | Growth Arrow- Relative | Growth Arrow-
Russian Federation cod? risk of return Prat.t risk of return Prat‘t
of region Function Function
1 2 3 4 5 6

Tyva Republic 17 0.063 0.014 -0.033 0.064 -0.001 -0.049
Republic of Khakassia 19 0.038 -0.001 -0.030 0.038 -0.002 -0.031
Rostov Oblast 61 0.032 0.005 -0.018 0.032 0.004 -0.020
Ryazan Oblast 62 0.019 0.000 -0.014 0.018 0.003 -0.011
Samara Oblast 63 0.031 -0.005 -0.028 0.030 -0.003 -0.026
Saratov Oblast 64 -0.011 -0.018 -0.004 -0.011
Sakhalin Oblast 65 - 0.078 -0.154 0.067
Sverdlovsk Oblast 66 0.019 0.000 -0.014 0.019 -0.001 -0.015
Smolensk Oblast 67 0.040 -0.007 -0.037 0.040 0.000 -0.030
Stavropol Krai 26 0.034 -0.012 -0.038 0.035 -0.006 -0.032
Tambov Oblast 68 0.046 -0.003 -0.037 0.045 0.004 -0.030
Tver Oblast 69 0.028 -0.012 -0.033 0.027 -0.002 -0.023
Tomsk Oblast 70 0.031 -0.003 -0.027 0.029 -0.008 -0.030
Tula Oblast 71 0.066 0.035 -0.014 0.066 0.025 -0.024
Tyumen Oblast 7 0094 | -0096 | -0166 | 0097 |"T0a72 | 0245 |
Udmurt republic 18 0.025 0.020 0.002 0.025 0.014 -0.005
Ulyanovsk Oblast 73 0.058 0.006 -0.037 0.057 0.007 -0.036
Khabarovsk Krai 27 0.074 -0.015 -0.070 0.074 -0.013 -0.069
Khanty-Mansi
Autonomous Okrug 86 0.091 -0.004 -0.072 0.089 -0.036 -0.102
Chelyabinsk Oblast 74 0.022 0.006 -0.010 0.022 0.003 -0.013
Chechen Republic 20 0053 [10.269 | 50309 | 0055 [ -0071 | -0.113
Chuvash Republic 21 0.030 -0.004 -0.026 0.030 0.000 -0.023
Chukotka Autonomous -
Okrug 87 0.110 0.080 -0.003 0.111 0.248
Yamal-Nenets
Autonomous Okrug 89 0.067 -0.005 -0.055 0.063 -0.034 -0.081
Yaroslavskaya oblast 76 0.047 -0.020 -0.055 0.047 -0.014 -0.048

are the majority of subjects of Far Eastern
Federal District: first of all, Sakhalin Oblast
(v, = 0.310), followed by Jewish Autonomous
Oblast (0.153), Amur Oblast (0.149), and Chu-
kotka Autonomous Okrug (0.110). Among the
regions with a higher level of sub-federal bud-
get relative risk (0.125), we also find Kalinin-
grad Oblast, which is the westernmost subject
of the Russian Federation. It is noteworthy

that the most risky are again the border areas.
In addition, the main extracting regions and
the underdeveloped southern republics also
show an increased relative risk of sub-federal
budgets, but its assessments turned out to be

slightly lower.

The most stable are still the sub-federal
budgets of Saratov Oblast (v, = 0.010 ), Perm
Krai (0.016) and Sverdlovsk Oblast (0.019). A
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low relative risk of the sub-federal budget is
also observed in Ryazan Oblast (0.019).

As we noted in the methodological part
of this paper, for sub-federal budgets, not only
the stability of returns, but also their steady
growth rates are important. According to
column 2 of the Table, only 27 out of 83 re-
gions showed positive dynamics in the rela-
tive return of sub-federal budgets. Moreover,
the leaders here are the regions previously
marked as the most unstable, namely Kalin-
ingrad and Sakhalin Oblasts, Chukotka AO,
as well as Republic of Ingushetia. Obviously,
this property should improve the position of
these regions when assessing the sustainabili-
ty of budget systems based on the Arrow-Pratt
function.

At the same time, Chechen Republic has
the largest negative dynamics in relative budget
return (o, = —0.269). It is followed by Tyumen
Oblast (-0.096) and Altai Republic (-0.058)
with a wide margin.

According to the Pearson linear coef-
ficient, the correlation between relative risk
and steady growth rate of relative return of
sub-federal budgets is very low and unstable
(R = 0.162). Therefore, we cannot unambig-
uously predict a change in the position of the
regions, given both parameters in the selected
utility function.

The obtained assessments of the Ar-
row-Pratt function are presented in column 3
of the Table. They indicate that Bryansk Oblast
(f=0.017), Republic of Sakha-Yakutia (0.016)
and Kaliningrad Oblast (0.010) have the most
efficient budget systems. At the same time,
the ratings of Chechen Republic (f'=-0.309),
Tyumen Oblast (-0.166), Jewish AO (-0.159),
Amur Oblast (-0.156) and Sakhalin Oblast
(-0.154) are the lowest among all. In these re-
gions (except the last), the increased risk of
relative budget returns is also accompanied by
the negative dynamics of this indicator.

Now we present the results of the es-
timation of functions (4) within the second
approach. Fig. 3 shows the evaluation of
absolute risk of sub-federal budgets calcu-
lated for relative real per capita budget rev-
enues. Among the most risky by this indi-
cator are Sakhalin Oblast (here the absolute

risk is 85.4% with a relative budget return of
272.9%), Chukotka Autonomous Okrug (with
risk of 46.1%, and return of 415.0%), Nenets
Autonomous Okrug (41.1%, and 395.3%). All
these regions specialize in the mining in-
dustry, so their budget revenues are highly
dependent on the global environment in the
energy markets.

The least risky in terms of volatility of rel-
ative real budget revenue per capita are Sara-
tov Oblast (which risk is 0.6%, and relative
return is 68%), Perm Krai (1.2% and 75.4%),
Ryazan Oblast (1.3% and 73.3%), and Sverd-
lovsk Oblast (1.5% and 81.4%). All of them are
located in the European part of Russia or at the
junction of Europe and Asia.

For the second approach, we also found a
positive relationship between the average level
of relative budget return and its risk (Fig. 4).
The outlier in the figure is presented by Sakha-
lin Oblast, which demonstrates an abnormal-
ly high level of budget risk. Since the relative
return indicators involved in the 1st and 2nd
approaches differ in content, the correla-
tion of their absolute risk assessments is low
(R=0.361). Meanwhile, both indicators in the
numerator have sub-federal budget revenues;
therefore, the relationship between risk assess-
ments turned out to be positive, although weak
in strength.

Relative risk, calculated as the ratio of
absolute risk to average relative budget return
under the second approach, is presented in col-
umn 4 of the Table. The highest relative risk
is observed in Sakhalin Oblast (0.313), Amur
Oblast (0.151), Jewish AO (0.151), Chukotka
Autonomous Okrug (0.111) and Kaliningrad
Oblast (0.121). These are the same regions that
were identified as the most risky in the first
approach. The lowest relative risk was again
obtained in Saratov Oblast (0.009), Perm Krai
(0.016), Ryazan Oblast (0.018) and Sverdlovsk
Oblast (0.019). In general, the correlation of the
relative risk assessments received on the basis
of the two approaches turned out to be very
high (R=0.999).

The dynamics of the relative real budget
revenues per capita (column 5 of the Table) also
showed a close relationship with the dynamics
of relative budget revenues to GRP in the re-
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Fig. 3. Absolute risk of sub-federal budgets
(measured on the basis of real budget revenue per capita), %
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Fig. 4. The relationship between budget return and risk
in Russian regions, according to the 2nd approach

gions (column 2). Their linear correlation coef-
ficient is R=0.622. At the same time, according
to the 2nd approach, the number of regions with
positive dynamics of relative budget return is

somewhat larger (30 versus 27, according to the
1st approach).

The assessments of the Arrow-Pratt func-
tion obtained by the 2nd approach are presented
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in column 6 of the Table. For most regions, we
do not find any significant discrepancies with
the results of the 1st approach. The linear cor-
relation coefficient of the two assessments of
the Arrow-Pratt function is 0.609. Meanwhile,
for some regions, assessments of A-P functions
vary greatly. First of all, we mean Sakhalin
Oblast, which demonstrates one of the worst
values of the Arrow-Pratt function (79th out of
83th) according to the first approach and takes
2nd place in the second approach. In Republic
of Ingushetia, the situation is the opposite. Ac-
cording to the Arrow-Pratt function, estimat-
ed on the basis of the relative budget income
to GRP, the republic is one of the leaders and
takes the 4th place, and it is one of the most
lagging (72th), when the A-P function is based
on real income per capita. The calculation of
the average rank of budget sustainability (as
the arithmetic mean of the ranks obtained for
the two A-P functions) shows that the leaders
in this indicator are Republic of Sakha (rank
2.5), Bryansk Oblast (3.5) and Chukotka Au-
tonomous Okrug (4). The lowest financial sus-
tainability is demonstrated by Tyumen Oblast
(whose rank is 82.5), Amur Oblast, Jewish AO
and Chechen Republic (with an average rank
of 81 each).

Conclusion

This study is devoted to the development
of the concept and methodology for assessing
the sustainability of budget revenues of terri-
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Huoicecopoockuil eocyoapemeennblii yHugepcumem
um. H. 1. Jlobauesckozo
Poccutickas ®edepayus, Huocruti Hoseopoo

AHHOTaumMsA. B crarbe npemiokeHbl HOBBIE MOAXOABI K OLEHKE YCTOWYMBOCTH
OIOIKETHBIX JIOXOIOB PETHOHA, KOTOPHIE ampoOUpOBaHBI Ha mpuMepe 83 cyOBEeKTOB
Poccwmiickoii @epepanmu B 2010-2017 rogax. YCTOWYHMBOCTH JIOXOMOB OIOIKETa
OLICHMBAETCs] Ha OCHOBE BPEMEHHBIX PSAIOB JIByX IOKa3aTeslei: OTHOIIEHUS J0XOI0B
cyOodenepanpHbIx O0r0mKkeToB K BPII perriona u peanbHBIX TOXOMOB CyOdenepaIbHBIX
OIOIKETOB B pacueTre Ha AyIry HacenmeHus. [l uckimroueHus rddexra Macmrada
U yCTpaHCHHS OOIIECHCTEMHOTO pHCKa 00a TIOKa3aTellsl PACCUYUTHIBAIOTCS Kak
OTHOLIEHHE K CPEAHEPOCCUHCKUM 3Ha4eHHUs M. C MOMOILBIO MMOCTPOCHUSI BPEMEHHBIX
JIMHEHHBIX PErPECCHI ONMPEACIOTCS YCTOMYMBBIA TEMI pOCTa, aOCOMIOTHBIH PUCK U
OTHOCHTEJIBHBII PHCK OIOIKETHBIX TOXOMOB. J{J151 KOMIUIEKCHOM OLEHKH YCTOHYUBOCTH
JIOXOJIOB OFOIKETa B PETHOHE MBI ITPENIOKIIIN UCIONIh30BaTh GyHKINIO Dppoy-IlparTa
C BKJIIOYEHHBIM TapaMeTPOM HENpUsTHs pucka 1,5.

C WuCmoNB30BaHWEM NPEATOKCHHOW METONUKA MBI OLCHIIN aOCONIOTHBIH U
OTHOCUTEJIBHBIA PHUCK, a TaKkKe YCTOMYMBOCTH JOXOJOB OIOMKETa B POCCHHMCKHX
peruoHax. OILIEHKH, TOJy4Y€HHbIE Ha OCHOBE JABYX aJbTEPHATUBHBIX IOKa3areiei,
MIPOJAEMOHCTPUPOBAIN BBICOKYIO Koppensuuio. Hame uccienoBaHue BBIABHIIO, YTO
HaMCHEE YCTOHYMBEIC OIODKETHBIC CHCTEMBI XapaKTepHBI KaK ISl HEKOTOPBIX
MPUTPAaHUYHBIX PETHOHOB, BKIIOYas oTcTanble pecmyonukn CeepHoro Kapkaza u
peruonsl [lanbHero BocTtoka ¢ HecTaOMIBHOM SKOHOMHUKOW, TakK U AJiA JOCTaTOYHO
pa3BUTOHM, HO 3aBHCSIIEH OT MHPOBON KOHBIOHKTYpHI TIOMEHCKOW oOnactu. B
TO XK€ BpeMs HEKOTophle moObIBaromue peruoHsl (PecmyOmuka Caxa), HampoTHB,
MPOIEMOHCTPHUPOBAJH BEICOKYIO YCTOHYHBOCTH OIOMKETHBIX ITOCTYIUICHUH.

KuaroueBble ciaoBa: puHaHCOBas yCTOHYMBOCTH, PETHOH, CyOQenepanbHbIN OIOIKET,
JI0XO/IbI OFO/PKETA, PUCK U IOXOIHOCTD OIOPKETHOM CHCTEMBI.
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