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Motivation
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The concept of socio-economic development of the Russian 

Federation till 2020 states that the priorities of the state regional 

policy are 

(i) balanced socio-economic regional development  and 

(ii) the reduction of interregional disparities.
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Regional real convergence and regional labour market dynamics
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(2005); Desai et al. (2005); Oshchepkov (2015); Demidova and Signorelli 

(2012); Demidova, Marelli and Signorelli (2013); Demidova, Marelli and 

Signorelli (2015).

Russian regional development and unemployment
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Focus on some studies for Russia
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Lugovoy O., Dashkeyev, I. Mazayev, D. Fomchenko, ̬̬̬̬. Polyakov. (2007). Analysis of

Economic Growth in Regions: Geographical and Institutional Aspect. Consortium for

Economic Policy Research and Advice. Moscow: IET.: 

“Even during a relatively short period under consideration (1998–2004) one can talk about 

significant spatial heterogeneity in economic development of Russian regions, which 

obviously should be taken into account in empirical studies of regional growth”.

Kolomak, E. (2011). Spatial Externalities as a Source of Economic Growth. Regional

Research of Russia, 1, 2, pp. 114–119. Moscow: Springer.

For the western regions of Russia spatial effects for economic growth positive and 

statistically significant for both the neighborhood matrix and the distance matrix. For 

the eastern regions of Russia spatial externalities on their economic growth are 

limited to the neighboring territories and negative.

Kholodilin, K. A., Oshchepkov, A., & Siliverstovs, B. (2012). The Russian regional 

convergence process: Where is it leading?. Eastern European Economics, 50(3), 5-26: 

“Our results show that the overall speed of regional convergence in Russia, being low 

by international standards, becomes even lower after controlling for spatial effects. 

However, when accounting for the spatial regimes, we find a strong regional 

convergence among high-income regions located near other high-income regions”. 
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Focus on some studies adopting a club/cluster approach
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• Many studies on real regional growth follow a club approach 

(Quah, 1997; Baumont et al., 2003; Canova, 2004, Alexiadis (2013), 

Fischer & LeSage, 2014). As for a survey, see Alexiadis (2013).

• However, in the literature on unemployment a cluster approach 

(Overman and Puga, 2002) is more widespread. 

• More recently, some chapters in Mussida C. and F. Pastore (Eds.),

(2015) follow a cluster approach for investigating geographical 

labour market imbalances.
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Club vs cluster
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The main technical difference between a club and cluster approach:

• Using a cluster approach, researchers try to unify regions with 

close values of independent variables (this requires the using of 

special multi-dimensional distance between objects, for example, 

the Euclidean or Mahalonobis). 

• Under the club approach researchers unify regions with close 

values of the dependent variable.
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Data and weights matrices
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• 80 Russian regions;  period 2005 – 2012;

• The dependent variable is regional unemployment rate. 
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Data and weights matrices

photo

photo

photo

boundaryjohave

jandiregionsifwbij

int

1=





















=

0

0

0

21

221

112

…

⋮⋱⋮⋮

…

…

b

n

b

n

b

n

b

b

n

b

b

ww

ww

ww

W





















=

0

0

0

21

221

112

…

⋮⋱⋮⋮

…

…

id

n

id

n

id

n

id

id

n

id

id

ww

ww

ww

W
roadautoby

jandiregions

betweensedisinversewidij tan=



10

The Moran plots
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Clubs 
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Map of Russia

photo

photo

High-high club

Low-Low club

High-low club

Low-high club
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The dynamic of average unemployment rate in 

Russia for 2005-2012, %
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The dynamic of Moran’s I 
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Main Hypotheses
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• H1: spatial effects for the High-High and Low-Low 

clubs differ from spatial effects for other regions; 

• H2: the determinants of unemployment for the High-

High and Low-Low clubs differ from other regions. 
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Explanatory Variables
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1) variables about the attractiveness of the region

2) socio-demographic variables 

3) variables of the industrial structure of the 

employed population.

Three groups of variables:
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Explanatory Variables
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1) variables about the attractiveness of the region:

• GRP per capita (variable grp, thousand rubles), 

productivity per worker (variable product, thousand 

rubles)

• the share of urban population (variable urban_share, %) 

• population density (variable dens, %)

2) socio-demographic variables: 

• the age structure of the population (variables below and 

above of working age, %)

• the proportion of people with higher education in labour

force (variable highed, %).
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Explanatory Variables
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3) variables of the industrial structure of the employed 

population:

•the share of employment in agriculture (variable agro, 

%),

•the share of employment in mining (variable mining, %), 

•the share of employment in manufaturing (variable 

manufaturig, %), 

•the share of employment in construction (variable build, 

%), 

•the share of employment in wholesale and retail trade 

(variable trade, %), 

•the share of employment in the public sector (variable 

public, %).
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Average values of explanatory variables
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23.426.223.6high_education

17.110.214.8manufacturig221620.5above_working

2.51.72.4mining15.722.117.2below_working

15.721.117public7453.469.1urban_share

15.913.715.6trade105.63371.4density

7.56.47.2construction152.165.3129.5grp

10.91712.2agriculture283.5166.9254.7productivity

Low-Low 

Club

High-

High Club

All 

RussiaVariable

Low-Low 

Club

High-High 

Club

All 

RussiaVariable
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Several minor hypotheses 
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3) The higher the GRP per capita or productivity per 

worker, the lower the unemployment rate; 

4) The higher the share of urban population, the lower 

the unemployment rate; 

5) The higher the share of the young, the higher the level 

of unemployment; 

6) The higher the share of the elderly, the higher the 

level of unemployment; 

7) The higher the share of educated population in labour

force, the lower the unemployment rate.
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Choice of basic model
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Modification of SDM model
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Estimated econometric model
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Formalization of two main research hypotheses
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Hypothesis 1. There are no differences of spatial effects in 

regional clubs.

Alternative hypothesis 1. There are differences of spatial 

effects in regional clubs.

Formal main and alternative hypotheses 1:

hllhH ρρρ ==:0

hlhlh orH ρρρρ ≠≠:1
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Formalization of two main research hypotheses
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Hypothesis 2. There are no differences in the influence of 

the factors on unemployment rates in the regions 

belonging to different regional clubs.

Alternative hypothesis 2. There are differences in the 

influence of the factors on unemployment rates in the 

regions belonging to different regional clubs.

Formal main and alternative hypotheses 2:

0:0 == LHH θθ

00:1 ≠≠ LH orH θθ
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The results of estimation - 1
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0.620***0.641***WidLY

0.278**0.290**WidHY

0.723***0.721***Wb(I-H-L)Y

0.520***0.524***WbLY

-0.073-0.016WbHY

0.506***0.501***Wlen(I-H-L)Y

0.385***0.392***WlenLY

-0.123-0.068WlenHY

Spatial lags

0.402***0.393***0.380***0.361***0.349***0.350***Time  lag 

Model6Model5Model4Model3Model2Model1Variable

0.677***0.707***Wid(I-H-L)Y



27

The results of estimation - 2
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-0.262-0.0040.091-0.237-0.0180.072above_working

0.978***0.584**0.460*0.963***0.544**0.460*below_working

0.060.0880.080.0640.0780.061urban_share

0.0020.002**0.002**0.0020.003**0.003*density+density_ll

0.001-0.0040.002-0.021-0.041**-0.037**density+density_hh

0.569*0.592**0.494*0.579**0.595**0.497*density

-0.567*-0.590**-0.492*-0.577**-0.592**-0.494*density_ll

-0.568*-0.596**-0.492*-0.600**-0.636**-0.534**density_hh

-0.071***-0.099***-0.097***grp+grp_hh

00.004**0.005**grp

-0.071***-0.103***-0.102***grp_hh

-0.029***-0.037***-0.036***

productivity+

productivity_hh

-0.0010.0020.002productivity

-0.028***-0.039***-0.038***productivity_hh
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The results of estimation - 3
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-0.134***-0.102**-0.094**-0.133***-0.101**-0.095**manufacturig

-0.189**-0.127-0.086-0.182**-0.127*-0.092mining

0.464*0.503**0.626***0.443*0.499**0.637***public+public_ll

1.591***1.198***1.227***1.63***1.159***1.219***public+public_hh

0.187-0.008-0.1710.177-0.014-0.153public

0.2770.5110.797**0.2660.5130.790**public_ll

1.404***1.206***1.398***1.453***1.173***1.372***public_hh

0.142*0.110.151**0.134*0.1120.156**trade

1***0.954***0.934***0.896***0.823***0.825***

construction+

construction_hh

0.106-0.008-0.0680.1330.007-0.053construction

0.894***0.962***1.002***0.763***0.816***0.878***construction_hh

-0.07-0.281-0.392-0.136-0.335-0.392*agriculture+agriculture_hh

0.0650.0760.0950.0680.0810.099agriculture

-0.135-0.357-0.487**-0.204-0.416*-0.491**agriculture_hh

0.021*0.0060.0040.020*0.0070.006high_education
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The results of estimation - 4
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0.1530.3830.3560.1320.4170.38p-v Sargan test

0.3470.6150.6340.6230.9570.991p-v AB(3) test

0.5820.8630.9140.7470.6880.91p-v AB(2) test

000000p-v AB(1) test

505050505050

Number of 

instruments

-28.59***-25.95***-24.56***-28.63***-23.77***-23.04**_cons

0.314-0.766-1.1360.407-0.696-1.084d2012

-0.146-0.535-0.739-0.068-0.441-0.661d2011

-0.126-0.39-0.429-0.083-0.279-0.349d2010

2.668***0.891**0.974***2.656***0.883**0.964***d2009

1.647***0.461*0.2631.671***0.4140.254d2008

-0.096-0.161-0.420*-0.054-0.163-0.412*d2007
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Main Results - 1
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• The first hypothesis about differences in spatial effects for 

regions from different unemployment clubs received partial 

empirical confirmation. A positive spatial effect for the Low-Low 

and High-Low clubs was found for all spatial matrices. A spatial 

effect for the High-High club was significant only for the inverted 

distance matrix.

• The second hypothesis also received partial empirical 

confirmation. We revealed club effect for the variables 

productivity, grp, density, agriculture, construction, public. 

• We have received empirical confirmation of our third hypothesis 

(the higher the GRP per capita or productivity per worker, the 

lower the unemployment rate) only for the High-High club.

• Hypothesis 4 did not receive empirical confirmation, the 

coefficients of variable urban_share (the share of urban 

population) was insignificant .
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Main Results - 2
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• We did not get stable results concerning the influence of 

population density on the unemployment rate. The coefficient of 

density was positive for High-Low group (in all models), positive 

(but less in absolute value) for Low-Low club and insignificant 

for High-High club (in most of models).

• Hypothesis 5 received partial empirical confirmation. The 

increasing share of young people raises unemployment in the 

regions, as expected, this factor did not demonstrate a club 

effect. At the same time the share of the elderly does not affect 

the level of unemployment (contradicting our hypothesis 6 . 

• Hypothesis 7 (the higher the share of educated population, the 

lower the unemployment rate) also did not receive empirical 

confirmation, the coefficient of corresponding variable was 

insignificant, we also did not receive club effect for this factor. 
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Main Results - 3
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• We found negative coefficients for share of employed people in 

agriculture for High-High club and insignificant coefficient of this 

variable for other clubs. 

• The increased share of employed people in the construction industry 

raises unemployment only in the High-High club. . 

• The coefficient of variable trade was positive in most part of models and 

did not demonstrate club effect. 

• The increased share of employed people in the public sector, which is 

presented with education and health sectors, increases unemployment 

rates in both the High-High and Low-Low clubs, but more in the first one. 

• The coefficient of variable mining was negative (but insignificant in a half 

of models) and did not demonstrate club effect. At the same time

coefficients of variable manufacturing are highly significant and negative 

in all models (but this factor also did not demonstrate club effect).
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Conclusions - 1
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• There are four regional groups in Russia, but only two of them 

are stable over time – High-High and Low-Low. For this reason, 

they were included in the model as clubs, while the remaining 

regions were grouped as High-Low.

• Model evaluation partially confirmed the first hypothesis. So far, 

a positive spatial effect was detected for regions in the Low-Low 

and High- Low clubs for all weights matrices. A spatial effect for 

the High-High club was significant only for the inverse distance 

matrix (reflected the links between all regions).

• The second hypothesis was also partially confirmed. We found 

the determinants of unemployment for the High-High and Low-

Low clubs significantly differ from those for the other regions.
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Conclusions – 2
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•Among all factors which influence unemployment, a group of factors which 

increase unemployment may be defined. This group consists of the share of 

young population (in the whole country), the share of people employed in 

the construction industry (in the High-High club), and in the public sector (in 

both High-High and Low-Low clubs but with different degrees of influence). 

•We can also distinguish a group of factors, which helps to reduce 

unemployment. It consists of growth of productivity per worker, GRP per 

capita (in the High-High club) and increase in share of people employed in 

the manufacturing (in whole Russia).

•The results obtained may be taken into account to formulate a state 

regional policy aimed at reducing unemployment levels in regions. It should 

be noted that the impact on the unemployment rate in regions that belong to 

different clubs may have different effects, and regions included in the High-

High club (mostly from North Caucasus Federal and south of the Siberia) 

differ significantly from other regions of Russia.
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Motivation
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The concept of socio-economic development of the Russian 

Federation till 2020 states that the priorities of the state regional 

policy are 

(i) balanced socio-economic regional development  and 

(ii) the reduction of interregional disparities.
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Focus on some studies for Russia
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Lugovoy O., Dashkeyev, I. Mazayev, D. Fomchenko, ЕЕЕЕ. Polyakov. (2007). Analysis of

Economic Growth in Regions: Geographical and Institutional Aspect. Consortium for

Economic Policy Research and Advice. Moscow: IET.: 

“Even during a relatively short period under consideration (1998–2004) one can talk about 

significant spatial heterogeneity in economic development of Russian regions, which 

obviously should be taken into account in empirical studies of regional growth”.

Kolomak, E. (2011). Spatial Externalities as a Source of Economic Growth. Regional

Research of Russia, 1, 2, pp. 114–119. Moscow: Springer.

For the western regions of Russia spatial effects for economic growth positive and 

statistically significant for both the neighborhood matrix and the distance matrix. For 

the eastern regions of Russia spatial externalities on their economic growth are 

limited to the neighboring territories and negative.

Kholodilin, K. A., Oshchepkov, A., & Siliverstovs, B. (2012). The Russian regional 

convergence process: Where is it leading?. Eastern European Economics, 50(3), 5-26: 

“Our results show that the overall speed of regional convergence in Russia, being low 

by international standards, becomes even lower after controlling for spatial effects. 

However, when accounting for the spatial regimes, we find a strong regional 

convergence among high-income regions located near other high-income regions”. 
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Focus on some studies adopting a club/cluster approach
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• Many studies on real regional growth follow a club approach 

(Quah, 1997; Baumont et al., 2003; Canova, 2004, Alexiadis (2013), 

Fischer & LeSage, 2014). As for a survey, see Alexiadis (2013).

• However, in the literature on unemployment a cluster approach 

(Overman and Puga, 2002) is more widespread. 

• More recently, some chapters in Mussida C. and F. Pastore (Eds.),

(2015) follow a cluster approach for investigating geographical 

labour market imbalances.
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Club vs cluster
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The main technical difference between a club and cluster approach:

• Using a cluster approach, researchers try to unify regions with 

close values of independent variables (this requires the using of 

special multi-dimensional distance between objects, for example, 

the Euclidean or Mahalonobis). 

• Under the club approach researchers unify regions with close 

values of the dependent variable.
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Data and weights matrices
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• 80 Russian regions;  period 2005 – 2012;

• The dependent variable is regional unemployment rate. 
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Data and weights matrices
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The Moran plots
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Clubs 
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Map of Russia
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High-high club

Low-Low club

High-low club

Low-high club
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The dynamic of average unemployment rate in 

Russia for 2005-2012, %
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The dynamic of Moran’s I 
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Main Hypotheses
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• H1: spatial effects for the High-High and Low-Low 

clubs differ from spatial effects for other regions; 

• H2: the determinants of unemployment for the High-

High and Low-Low clubs differ from other regions. 
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Explanatory Variables
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1) variables about the attractiveness of the region

2) socio-demographic variables 

3) variables of the industrial structure of the 

employed population.

Three groups of variables:
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Explanatory Variables
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1) variables about the attractiveness of the region:

• GRP per capita (variable grp, thousand rubles), 

productivity per worker (variable product, thousand 

rubles)

• the share of urban population (variable urban_share, %) 

• population density (variable dens, people per km2)

2) socio-demographic variables: 

• the age structure of the population (variables below and 

above of working age, %)

• the proportion of people with higher education in labour

force (variable highed, %).
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Explanatory Variables
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3) variables of the industrial structure of the employed 

population:

•the share of employment in agriculture (variable agro, 

%),

•the share of employment in mining (variable mining, %), 

•the share of employment in manufaturing (variable 

manufaturig, %), 

•the share of employment in construction (variable build, 

%), 

•the share of employment in wholesale and retail trade 

(variable trade, %), 

•the share of employment in the public sector (variable 

public, %).
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Average values of explanatory variables

photo

photo

photo

23.426.223.6high_education
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Several minor hypotheses 
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3) The higher the GRP per capita or productivity per 

worker, the lower the unemployment rate; 

4) The higher the share of urban population, the lower 

the unemployment rate; 

5) The higher the share of the young, the higher the level 

of unemployment; 

6) The higher the share of the elderly, the higher the 

level of unemployment; 

7) The higher the share of educated population in labour

force, the lower the unemployment rate.
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Choice of basic model
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Modification of SDM model
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Estimated econometric model
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Formalization of two main research hypotheses
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Hypothesis 1. There are no differences of spatial effects in 

regional clubs.

Alternative hypothesis 1. There are differences of spatial 

effects in regional clubs.

Formal main and alternative hypotheses 1:

hllhH ρρρ ==:0

hlhlh orH ρρρρ ≠≠:1
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Formalization of two main research hypotheses
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Hypothesis 2. There are no differences in the influence of 

the factors on unemployment rates in the regions 

belonging to different regional clubs.

Alternative hypothesis 2. There are differences in the 

influence of the factors on unemployment rates in the 

regions belonging to different regional clubs.

Formal main and alternative hypotheses 2:

0:0 == LHH θθ

00:1 ≠≠ LH orH θθ
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The results of estimation - 1
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The results of estimation - 2
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The results of estimation - 3
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The results of estimation - 4
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-28.59***-25.95***-24.56***-28.63***-23.77***-23.04**_cons

0.314-0.766-1.1360.407-0.696-1.084d2012

-0.146-0.535-0.739-0.068-0.441-0.661d2011

-0.126-0.39-0.429-0.083-0.279-0.349d2010

2.668***0.891**0.974***2.656***0.883**0.964***d2009

1.647***0.461*0.2631.671***0.4140.254d2008

-0.096-0.161-0.420*-0.054-0.163-0.412*d2007
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Main Results - 1
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• The first hypothesis about differences in spatial effects for 

regions from different unemployment clubs received partial 

empirical confirmation. A positive spatial effect for the Low-Low 

and High-Low clubs was found for all spatial matrices. A spatial 

effect for the High-High club was significant only for the inverted 

distance matrix.

• The second hypothesis also received partial empirical 

confirmation. We revealed club effect for the variables 

productivity, grp, density, agriculture, construction, public. 

• We have received empirical confirmation of our third hypothesis 

(the higher the GRP per capita or productivity per worker, the 

lower the unemployment rate) only for the High-High club.

• Hypothesis 4 did not receive empirical confirmation, the 

coefficients of variable urban_share (the share of urban 

population) was insignificant .
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Main Results - 2
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• We did not get stable results concerning the influence of 

population density on the unemployment rate. The coefficient of 

density was positive for High-Low group (in all models), positive 

(but less in absolute value) for Low-Low club and insignificant 

for High-High club (in most of models).

• Hypothesis 5 received partial empirical confirmation. The 

increasing share of young people raises unemployment in the 

regions, as expected, this factor did not demonstrate a club 

effect. At the same time the share of the elderly does not affect 

the level of unemployment (contradicting our hypothesis 6 . 

• Hypothesis 7 (the higher the share of educated population, the 

lower the unemployment rate) also did not receive empirical 

confirmation, the coefficient of corresponding variable was 

insignificant, we also did not receive club effect for this factor. 



32

Main Results - 3
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• We found negative coefficients for share of employed people in 

agriculture for High-High club and insignificant coefficient of this 

variable for other clubs. 

• The increased share of employed people in the construction industry 

raises unemployment only in the High-High club. . 

• The coefficient of variable trade was positive in most part of models and 

did not demonstrate club effect. 

• The increased share of employed people in the public sector, which is 

presented with education and health sectors, increases unemployment 

rates in both the High-High and Low-Low clubs, but more in the first one. 

• The coefficient of variable mining was negative (but insignificant in a half 

of models) and did not demonstrate club effect. At the same time

coefficients of variable manufacturing are highly significant and negative 

in all models (but this factor also did not demonstrate club effect).
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Conclusions - 1
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• There are four regional groups in Russia, but only two of them 

are stable over time – High-High and Low-Low. For this reason, 

they were included in the model as clubs, while the remaining 

regions were grouped as High-Low.

• Model evaluation partially confirmed the first hypothesis. So far, 

a positive spatial effect was detected for regions in the Low-Low 

and High- Low clubs for all weights matrices. A spatial effect for 

the High-High club was significant only for the inverse distance 

matrix (reflected the links between all regions).

• The second hypothesis was also partially confirmed. We found 

the determinants of unemployment for the High-High and Low-

Low clubs significantly differ from those for the other regions.
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Conclusions – 2
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•Among all factors which influence unemployment, a group of factors which 

increase unemployment may be defined. This group consists of the share of 

young population (in the whole country), the share of people employed in 

the construction industry (in the High-High club), and in the public sector (in 

both High-High and Low-Low clubs but with different degrees of influence). 

•We can also distinguish a group of factors, which helps to reduce 

unemployment. It consists of growth of productivity per worker, GRP per 

capita (in the High-High club) and increase in share of people employed in 

the manufacturing (in whole Russia).

•The results obtained may be taken into account to formulate a state 

regional policy aimed at reducing unemployment levels in regions. It should 

be noted that the impact on the unemployment rate in regions that belong to 

different clubs may have different effects, and regions included in the High-

High club (mostly from North Caucasus Federal and south of the Siberia) 

differ significantly from other regions of Russia.
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Thank you!
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