
Chapter 3.
Multidimensional classification of regions of the Russian Federation

As noted above, at the first stage we will be considering multidimensional (three-dimensional) classification of regions of RF by the three most characteristic from economic perspective indicators: the population’s living standards, investment activity, and economic capacity. We understand that this set of parameters is rather limited and can not embrace many important aspects of the development of RF subjects’ economies, especially taking into account the profound changes underway in all spheres of life in the course of transition from the socialist to market economy. For instance, Annexes 3 and 4 present typologies of RF regions in terms of the degree of institutional transformations (extent of privatization), and social and demographic characteristics. The most detailed procedure of selection of a method of cluster analysis and distance between clusters employed will be demonstrated using the first of the noted classifications- that is, the classification of regions by their population’s living standards, while as concerns the other two ones, we will limit ourselves with results obtained using the best method.

In this work we prefer the analysis the totality of regional data accumulated over several years to the analysis of annual distributions, what permits to detect more general types of regional economic behavior in 1995 through 1999, including the dynamics of observed characteristics across years. The analysis of the results of the cluster analysis for individual years may play the auxiliary role and be used to explain the inclusion of a region into a certain class (type) of RF subjects.

3.1.
Classification of regions by their population’s 
living standards

The distinctive feature of the Russian economy over the period of market reforms is an extremely high level of interregional differentiation of living standards
. In 1995 through 1997, the per capita household incomes in the most reach and poorest regions differed by several times. Although this inequality has somewhat smoothened recently, the differentiation of living standards across certain Russia’s regions remains very high in comparison with developed countries and economies in transition. Unfortunately, it is difficult to analyze this situation due to incomplete official statistics related to various aspects of living standards. Although the results of surveys permit to study this problem in more detail, these data are not always collected on the regular basis and therefore do not present uninterrupted series of observations. In the framework of classification of RF regions in accordance to the characteristics of interregional differentiation of living standards we plan to single out classes of regions demonstrating relatively homogeneous indicators of living standards. Individual results obtained in the course of fulfilling this tasks may be also used for the further study of regional problems of economic and social development of Russia and elaboration of recommendations in the area of social policies and support of population.

As it was stated in the introduction, we assume that inter-regional living standards differentiation can be characterized by thee indicators:

1. The share of the population with their income below subsistence minimum, as %

2. The ratio of average income per capita to subsistence minimum, as %; and

3. The ratio of average spending per capita to subsistence minimum, as %.

Let us conduct clusterization of Russia’s regions (77 regions) in the respective three-dimensional space by the noted indicators using the data over 1995-99 by seven cluster analysis methods using seven different distances.
The analysis of the whole integrity of the regions through all the noted years by all the methods and distances allows selection of method and distance that ensure the most even classification of the objects in question into clusters. Annex 2 represents results of clusterization of regions using (formally the best) method with the distance calculated separately for each year.

In order to choose the formally best classification method, let us determine the enthropy obtained in the course of classification by each method at different distances. The best classification method will be the method resulting in the maximum of uncertainty, as it was pointed out in 2.2.2. 

Original data. Considering all the methods and distances until the 364th  iteration, the distance between the united clusters does not exceed 10% of maximal one on average, while until the 340th – 5%. While neglecting clearly outstanding results of Average Linkage (Within Groups) method with distances, as follows: Euclidean Distance, Chebychev Distance, City Block Distance, and Minkowski Distance, then the distance between united clusters does not exceed on average 5% of maximal one until the 367th iteration, and 10%- until the 375th .

The stop of clusterization methods after the 367th iteration allows classification of Russian regions over the 5 years considered into 16 clusters. The results of such a clusterization for the classification of the total population of units (Russia’s regions over five years) into 16 clusters across all the methods and distances considered are given in Annex 2. The same Annex contains quantities of regions falling within each clusters by all methods and distances as well as entropy of the respective classifications (with maximal possible entropy amounting to: log216 = 4 bit). As these tables demonstrate, classifications of regions into clusters significantly differ depending on the use of different methods and distances. It shall be noted that classifications built on the base of the Single Linkage method, notwithstanding the distance, demonstrate the minimal uncertainty (from 0.473 to 0.827 bits). At the same time, the majority of units under observation are included in one cluster, while other 15 clusters include 1 to 5 units (in one case 10 units). It means that in situations, where it is necessary to consider the total population of units by the property under observation, it is necessary to exclude units not included into the largest cluster, since they significantly differ from the units included into it in terms of this property.

Maximal entropy (3,243 bit) matches the classification built using Ward Linkage with the use of Squared Euclidean Distance. Hence, this particular method of classification leads to the most even pattern of classification of regions. The given classification of with coordinates of centers of clusters and the movement of regions across different clusters in different years is given in Annex 2. Table 3.1.1. provides the number of regions in clusters through years in question.

The comparison of the results of this classification related to 1995 with the classification built on the basis of data collected in 1995 demonstrates (see Annex 2) that 92.8 per cent of the entropy of the second classification is determined by the knowledge of the first classification, i.e. when we transit to cluster the regions over all years of observation, the error in distributing regions according to the data collected in 1995 caused by the influence of the data for 1996 through 1999 makes about 7 per cent. According to the data collected in 1996 this ratio makes 93.8 per cent, 1997 – 81.2 per cent, 1998 – 82.5 per cent, 1999 – 93.7 per cent. Therefore the general classification built on the basis of the data related to all years to a considerable degree explains (on the average 88.8 per cent) the particular classifications built on the basis of data related to individual years.

Table 3.1.1. The number of regions in clusters over different years 
under the clusterization according to Ward Linkage based 
on the data over 1995-99

	Cluster
	1995
	1996
	1997
	1998
	1999

	1
	25
	20
	14
	14
	16

	2
	14
	11
	9
	18
	8

	3
	9
	13
	9
	10
	4

	4
	1
	1
	2
	1
	1

	5
	8
	6
	4
	8
	20

	6
	6
	11
	22
	11
	3

	7
	1
	0
	0
	1
	0

	8
	3
	1
	0
	2
	8

	9
	2
	4
	4
	3
	3

	10
	2
	3
	2
	4
	8

	11
	2
	1
	1
	2
	4

	12
	3
	1
	5
	1
	1

	13
	0
	1
	1
	0
	0

	14
	0
	2
	3
	1
	0

	15
	0
	1
	1
	1
	0

	16
	0
	0
	0
	0
	1

	Total
	76
	76
	77
	77
	77


Adjusted data. The indices characterizing inter-regional differentiation of the population’s living standards used for clusterization are non-homogenous. That is why let us adjust them by the way of linear transformation so all variables acquire values within the interval [0, 100] (0 is the minimal value, 100 is the maximal value of each variable) and built classification according to adjusted indices. For this purpose for each indicator having values xi,t (i is the number of the region, t is the year) we introduce values yi,t in the following way:
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Distances between united clusters grow more evenly: 5% of maximal distance on average matches classification into 69 clusters; with 10% on average 355 iterations of unification of clusters are made, or 28 clusters. Should one (in analogue to the previous case) ignore results of the clearly outstanding methods (Average Linkage (Within Groups) with distances Euclidean Distance, Chebychev Distance, City Block Distance, Minkowski Distance, and Single Linkage with distance Cosine of Vectors of Values), then 5% of maximal distance on average is matched by classification into 30 clusters, while 10%- by 10 clusters. To compare results, let us classify the whole integrity of the objects into 16 clusters, which matches the unification of clusters with the distance between them being not more than 7.5% of maximal one (on average). Results of clusterization by all the methods and distances in question are presented in Annex2. The same Annex contains the number of regions falling within each cluster by all methods and distances as well as entropy of the respective classifications. Maximal entropy (3.677 bit) meets classification built using Complete Linkage and distance Cosine of Vectors of Values. Hence, this method of clusterization leads to the most even pattern of distribution of the number of regions by clusters. This classification alongwith coordinates of centers of clusters, movement of regions across different clusters over different years, and the number of regions in clusters by years are presented in Annex 2. While using Ward Linkage with the distance Squared Euclidian Distance , there appears a lightly less even classification (entropy accounting for 3.643 bit). The respective results are also given in Annex 2 and Table 3.1.2.

Table 3.1.2. The number of regions in clusters over different 
years with clusterization according to Ward Linkage 
based on adjusted data over 1995-99

	Cluster
	1995
	1996
	1997
	1998
	1999

	1
	14
	22
	9
	8
	0

	2
	12
	17
	2
	0
	0

	3
	1
	1
	1
	1
	1

	4
	11
	7
	8
	11
	8

	5
	6
	3
	3
	6
	7

	6
	9
	4
	3
	5
	1

	7
	3
	2
	16
	14
	13

	8
	1
	1
	1
	1
	1

	9
	6
	5
	19
	12
	11

	10
	2
	4
	2
	3
	2

	11
	3
	3
	1
	3
	2

	12
	2
	4
	7
	6
	6

	13
	2
	2
	2
	3
	8

	14
	3
	1
	0
	1
	7

	15
	1
	0
	2
	2
	9

	16
	0
	0
	1
	1
	1

	Total
	76
	76
	77
	77
	77


The comparison of the results of this classification related to 1995 with the classification built on the basis of data collected in 1995 demonstrates (see Annex 2) that 76.9 per cent of the entropy of the second classification is determined by the knowledge of the first classification. According to the data collected in 1996 this ratio makes 77.9 per cent, 1997 – 84.1 per cent, 1998 – 94.4 per cent, 1999 – 93.7 per cent. Therefore the general classification built on the basis of the data related to all years to a considerable degree explains (on the average 85.4 per cent) the particular classifications built on the basis of data related to individual years. Moreover, the explanatory power of the general classification increases over the time.

Comparison of classifications by original and adjusted data. To compare the classifications, let us built vertex matrixes  (see Tables 3.1.3, 3.1.4 and 3.1.5). It is only evaluation of their contents that allows identification as to which of the noted classifications of inter-regional differentiation of living standards appears the best. From the formal viewpoint, one can just note that two classifications built using adjusted data differs from each other substantially, and they both differ from a classification based on original data. Let us first compare with each other classifications based on adjusted data and built according to selected methods .

Table 3.1.3 Vertex Matrix for the clusterization of Russian regions by adjusted characteristics of living standards over 
1995-99 built using Complete Linkage Method with the distance Cosine of vector of Values and Ward Linkage Method.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	

	1
	7
	5
	0
	0
	0
	0
	10
	0
	0
	0
	0
	0
	0
	0
	0
	0
	22

	2
	0
	10
	0
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0
	3
	0
	0
	17

	3
	22
	0
	0
	19
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	42

	4
	0
	10
	0
	0
	0
	0
	1
	0
	37
	0
	0
	0
	0
	6
	0
	0
	54

	5
	0
	1
	5
	0
	0
	0
	0
	5
	9
	0
	0
	0
	0
	0
	0
	0
	20

	6
	2
	0
	0
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0
	19

	7
	3
	3
	0
	0
	0
	0
	27
	0
	0
	0
	0
	0
	0
	0
	0
	0
	33

	8
	0
	0
	0
	0
	14
	1
	0
	0
	0
	7
	0
	4
	17
	0
	0
	0
	43

	9
	0
	0
	0
	1
	11
	15
	0
	0
	0
	0
	0
	21
	0
	0
	7
	0
	55

	10
	11
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	18

	11
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	3
	8

	12
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6
	12
	0
	0
	0
	0
	0
	18

	13
	3
	0
	0
	7
	0
	5
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	18

	14
	0
	0
	0
	0
	0
	0
	1
	0
	3
	0
	0
	0
	0
	0
	0
	0
	4

	15
	5
	0
	0
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10

	16
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	
	53
	31
	5
	45
	25
	22
	48
	5
	53
	13
	12
	25
	17
	12
	14
	3
	


Proceeding from Table 3.1.3., these classifications differ from each other substantially. The amount of information about one classification provided in the other one accounts for 2.217 bit. Whereas entropy of the classification built using Complete Linkage and the distance Cosine vector of Values makes up 3.667 bit, while entropy of the classification built using Ward Linkage with Squared Euclidian Distance accounts for 3.643 bit, it means that the awareness of the first classification diminishes entropy of the other one by 60.9%. . At the same time, the knowledge of the second classification diminishes the uncertainty of the first one by 60.5 per cent. This significant discrepancy between two classifications with close uncertainties one more time confirms the necessity to apply a thorough substantive analysis to the built classifications. A formally built classification is only the basis for the further substantive analysis and for selection of classifying indicators.

Now, let us compare the classification based upon original data built using Ward Linkage method with the classification based upon original data built using Complete Linkage with the distance Cosine Vector of Values.

Table 3.1.4 Vertex matrix for clusterization of Russian Regions by living standards characteristics by Ward Linkage Method and 
adjusted living standards characteristics by Complete Linkage using the Cosine of Vectors of Values Distants

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	

	1
	11
	1
	24
	11
	0
	9
	7
	0
	3
	9
	0
	0
	11
	0
	3
	0
	89

	2
	2
	0
	9
	0
	0
	6
	0
	9
	28
	1
	0
	0
	3
	0
	2
	0
	60

	3
	5
	3
	5
	13
	0
	0
	12
	0
	1
	4
	1
	0
	0
	0
	1
	0
	45

	4
	0
	0
	0
	0
	5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	6

	5
	0
	0
	0
	0
	0
	0
	0
	22
	19
	0
	0
	1
	4
	0
	0
	0
	46

	6
	4
	9
	0
	21
	9
	0
	7
	0
	0
	1
	1
	0
	0
	1
	0
	0
	53

	7
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	8
	0
	0
	3
	0
	0
	2
	1
	0
	4
	1
	0
	0
	0
	0
	3
	0
	14

	9
	0
	0
	1
	4
	0
	1
	5
	0
	0
	2
	0
	0
	0
	2
	1
	0
	16

	10
	0
	0
	0
	0
	0
	0
	0
	12
	0
	0
	0
	7
	0
	0
	0
	0
	19

	11
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	0
	0
	0
	10

	12
	0
	4
	0
	5
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	11

	13
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	14
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	2
	6

	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	3

	16
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	
	22
	17
	42
	54
	20
	19
	33
	43
	55
	18
	8
	18
	18
	4
	10
	2
	


The volume of information contained in one classification of the other one is 1, 462 bit. Since entropy of the classification based upon original data accounts for 3.243 bit, while the one of the classification based on adjusted data- 3.667 bit, it means that the knowledge of the latter classification explains less than half (45.1%) of entropy of the former classification, while the knowledge of the classification based on original indicators explains just 39.9% of entropy of the classification based upon adjusted indicators.

Finally, let us compare the classification based on original data and made using Ward Linkage method with the classification based on adjusted data and made using the same method.

Table 3.1.5. Vertex matrix for clusterization of Russian regions 
by living standards characteristics using Ward Linkage 
method and by adjusted characteristics of living standards 
using Ward Linkage method

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	

	1
	34
	7
	0
	24
	0
	4
	8
	0
	9
	0
	0
	1
	0
	0
	2
	0
	89

	2
	10
	0
	0
	9
	7
	17
	3
	0
	0
	1
	0
	12
	1
	0
	0
	0
	60

	3
	6
	15
	0
	4
	1
	0
	13
	0
	4
	0
	0
	0
	0
	2
	0
	0
	45

	4
	0
	0
	5
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6

	5
	0
	0
	0
	0
	16
	1
	0
	0
	0
	3
	0
	10
	8
	0
	8
	0
	46

	6
	0
	7
	0
	0
	0
	0
	12
	0
	31
	0
	0
	0
	0
	3
	0
	0
	53

	7
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	2

	8
	1
	0
	0
	6
	1
	0
	2
	0
	0
	0
	0
	2
	0
	0
	2
	0
	14

	9
	2
	1
	0
	2
	0
	0
	6
	0
	2
	0
	0
	0
	0
	2
	1
	0
	16

	10
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	4
	0
	8
	0
	0
	0
	19

	11
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	8
	0
	0
	0
	0
	0
	10

	12
	0
	0
	0
	0
	0
	0
	0
	0
	6
	0
	0
	0
	0
	4
	0
	1
	11

	13
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	2

	14
	0
	1
	0
	0
	0
	0
	3
	0
	1
	0
	0
	0
	0
	0
	1
	0
	6

	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	3

	16
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1

	
	53
	31
	5
	45
	25
	22
	48
	5
	53
	13
	12
	25
	17
	12
	14
	3
	


The volume of information contained in one classification of the other one accounts for 1.552 bit. Since entropy of the classification based upon original data accounts for 3.243 bit, while the one of the classification based on adjusted data- 3.643 bit, it means that the knowledge of the latter classification explains less than half (47.9%) of entropy of the former classification, while the knowledge of the classification based on original indicators explains just 42.6% of entropy of the classification based upon adjusted indicators.

Whereas the mass of information of classifications built using Ward Linkage method is slightly greater than the one of classifications for adjusted indicators built according to Complete Linkage method with the distance Cosine Vectors of Values as well as classifications built based upon original indicators and using Ward Linkage method, let us further built classification of regions by their living standards on the basis of results obtained by using Ward Linkage method.

Classification of regions by living standards. Quantitative analysis of clusters built for adjusted indicators using Ward Linkage method (see Annex 2) shows that from the perspective of differentiation of living standards, the clusters can be attributed to several fairly homogenous, in terms of economic development, groups. We singled out such groups by means of comparison and ranking (across all the clusters) adjusted values of the three living standards indicators concerned). Specifically, we identified 5 groups of clusters, as follows:

1. Regions with low living standards (clusters 5, 6, 10, 11, 12, 13)

2. Regions with high living standards (clusters 3, 8, 14, 16)

3. Regions with a low level of poverty, but also with a low level of population’s incomes and spending (clusters 2 and 9)

4. Regions with a high level poverty , but also with a high level of population’s incomes and spending (cluster 15)

5. Regions with medium level of living standards (clusters 1, 4,7)

Singling out economically homogenous groups of clusters, i.e. contraction in the number of group of regions with a homogenous level of differentiation of living standards simplifies the task of dynamic classification of Russian regions from the perspective of living standards differentiation between 1995 to 1999. The movement of RF Subjects across the noted groups of regions over the period in question is given in Table 3.1.6.

Table 3.1.6. Movement of RF Subjects across groups of clusters resulted from clusterization according to Ward Linkage and based on adjusted data for 1995-999

	Regions
	1995
	1996
	1997
	1998
	1999

	Republic of Karelia
	5
	3
	3
	5
	3

	Republic of Komi
	3
	3
	3
	3
	2

	Arkhangelsk oblast 
	5
	5
	5
	1
	1

	Vologda oblast 
	3
	3
	3
	5
	5

	Murmansk oblast 
	3
	3
	3
	3
	2

	Saint-Petersbourg city
	2
	2
	5
	5
	5

	Leningrad oblast 
	5
	5
	5
	1
	1

	Novgorod oblast 
	3
	3
	3
	3
	3

	Pskov oblast 
	1
	1
	5
	1
	1

	Bryansk oblast 
	3
	3
	3
	5
	4

	Vladimir oblast 
	5
	5
	5
	5
	1

	Ivanovo oblast 
	1
	5
	5
	5
	1

	Kaluga oblast 
	5
	5
	5
	5
	4

	Kostroma oblast 
	5
	5
	3
	5
	5


Table 3.1.6. cont`d
	Regions
	1995
	1996
	1997
	1998
	1999

	Moscow city
	2
	2
	2
	2
	2

	Moscow oblast 
	5
	5
	5
	5
	3

	Oryol oblast 
	3
	3
	5
	5
	5

	Ryazan oblast 
	5
	5
	3
	5
	1

	Smolensk oblast 
	3
	3
	3
	5
	3

	Tver oblast 
	5
	5
	5
	5
	1

	Tula oblast 
	3
	3
	3
	3
	5

	Yaroslavl oblast 
	3
	3
	3
	5
	3

	Republic of Mariy El 
	1
	1
	1
	1
	1

	Republic of Mordovia
	1
	1
	1
	1
	1

	Chuvash Republic 
	5
	5
	5
	1
	1

	Kirov oblast 
	5
	5
	5
	1
	1

	Nizhny Novgorod oblast 
	3
	3
	3
	3
	5

	Belgorod oblast 
	3
	3
	3
	3
	3

	Voronezh oblast 
	5
	5
	5
	5
	5

	Kursk oblast 
	3
	5
	5
	5
	5

	Lipetsk oblast 
	3
	3
	3
	3
	3

	Tambov oblast 
	3
	3
	5
	5
	3

	Republic of Kalmykia
	1
	1
	1
	1
	1

	Republic of Tatarstan
	3
	3
	3
	3
	2

	Astrakhan oblast 
	1
	1
	5
	1
	4

	Volgograd oblast 
	1
	5
	5
	5
	1

	Penza oblast 
	5
	1
	1
	1
	1

	Samara oblast 
	3
	3
	2
	2
	2

	Saratov oblast 
	1
	1
	1
	5
	4

	Ulianovsk oblast 
	3
	3
	3
	3
	5

	Republic of Adygea
	1
	1
	1
	1
	1

	Republic of Dagestan
	1
	1
	1
	1
	1

	Ingush Republic
	‑
	‑
	1
	1
	1

	Kabardian-Balkarian Republic 
	1
	1
	1
	1
	4

	Karach-Cherkesian Republic 
	1
	1
	1
	1
	1

	Republic of North Osetia
	1
	1
	1
	1
	5

	Krasnodar krai 
	5
	5
	5
	5
	5

	Stavropol krai 
	1
	5
	4
	4
	4

	Rostov oblast 
	1
	3
	3
	3
	2

	Republic of Bashkortostan
	1
	5
	5
	5
	5

	Udmurtian Republic 
	5
	5
	5
	5
	1


Table 3.1.6. cont`d
	Regions
	1995
	1996
	1997
	1998
	1999

	Kurgan oblast 
	1
	1
	1
	1
	1

	Orenburg oblast 
	1
	5
	5
	5
	5

	Perm oblast 
	5
	3
	3
	2
	2

	Sverdlovsk oblast 
	5
	5
	5
	5
	5

	Chelyabinsk oblast 
	5
	5
	5
	5
	5

	Republic of Altai
	5
	1
	1
	1
	1

	Altai krai 
	1
	1
	1
	1
	1

	Kemerovo oblast 
	2
	3
	3
	3
	3

	Novosibirsk oblast 
	1
	1
	4
	4
	1

	Omsk oblast 
	5
	5
	5
	5
	5

	Tomsk oblast 
	5
	3
	3
	5
	3

	Tyumen oblast 
	2
	2
	2
	2
	2

	Republic of Buryatia
	1
	1
	1
	1
	1

	Republic of Tyva
	1
	1
	1
	1
	1

	Republic of Khakasia
	5
	5
	5
	1
	4

	Krasnoyarsk krai 
	2
	3
	3
	3
	2

	Irkutsk oblast 
	1
	5
	5
	5
	2

	Chita oblast 
	1
	1
	1
	1
	1

	Republic of Sakha (Yakutia) 
	5
	5
	5
	1
	5

	Primorsky krai 
	5
	5
	5
	5
	5

	Khabarovsk krai 
	5
	5
	5
	5
	5

	Amur oblast 
	4
	5
	5
	5
	4

	Kamchatka oblast 
	3
	5
	5
	5
	5

	Magadan oblast 
	5
	5
	5
	1
	4

	Sakhalin oblast 
	5
	1
	1
	1
	5

	Kaliningrad oblast 
	5
	5
	5
	5
	5


The analysis of the regions’ movement between the noted five groups of clusters witnesses the existence of six classes of regions:

1. Regions with a steadily high level of living standards (9): Kemerovo Oblast, Komi, Kransoyarsk Krai, Moscow, Murmansk Oblast, Novgorod Oblast, Samara Oblast, Tatarstan, Tyumen Oblast.

2. Regions with a steadily low level of living standards (21): Adygea, Altai Krai, Astrakhan Oblast, Buryatia, Volgograd Oblast, Altai Republic, Dagestan, Ingoushetia, Kabardino-Balkaria, Republic of Kalmykia, Republic of Karachaevo-Cherkessia, Kurgan Oblast, Marij-El, Mordovia, Novosibirsk Oblast, Penza Oblast, Pskov Oblast, North Ossetia, Stavropol Krai, Tyva, Chita Oblast.

3. Regions that demonstrated rise in living standards (5): Bashkortostan, Irkutsk Oblast, Orenburg Oblast, Perm Oblast, Rostov Oblast

4. Regions that demonstrated decline in living standards (8): Arkhangelsk Oblast, Bryansk Oblast, Kirov Oblast, Leningrad Oblast, Magadan Oblast, St. Petersburg, Khakassia, Republic of Chuvashia

5. Regions with an unsteady situation, annual fluctuations of living standards without a clear trend to either side (28): Amur Oblast, Vladimir Oblast, Vologda Oblast, Voronezh Oblast, Ivanovo Oblast, Kaliningrad Oblast, Kaluga Oblast, Kamchatka Oblast, Karelia, Kostroma Oblast, Krasnodar Krai, Kursk Oblast, Moscow Oblast, Omsk Oblast, Orel Oblast, Primorsky Krai, Ryazan Oblast, Saratov Oblast, Republic of Sakha (Yakutia), Sakhalin Oblast, Sverdlovsk Oblast, Smolensk Oblast, Tambov Oblast, Tver Oblast, Tomsk Oblast, Republic of Udmurtia, Khabarovsk Krai, Chelyabinsk Oblast.

6. Regions with a steady low poverty level, but steadily low level of population’s incomes and spending (6): Belgorod oblast, Lipetsk oblast, Nizhny Novgorod oblast, Tula oblast, Ulyanovsk oblast, Yaroslavl oblast.

Table 3.1.7.

	
	The share of the population with their income below subsistence minimum
	The ratio of average income per capita to subsistence minimum
	The ratio of average spending per capita to subsistence minimum

	Regions with a steadily high level of living standards
	19,8%
	269,4%
	251,2%

	Regions with a steadily low level of living standards
	49,6%
	124,8%
	98,3%

	Regions that demonstrated rise in living standards
	27,4%
	188,0%
	157,1%

	Regions that demonstrated decline in living standards
	32,7%
	155,4%
	137,9%

	Regions with an unsteady situation, annual fluctuations of living standards without a clear trend to either side
	28,9%
	166,0%
	142,4%

	Regions with a steady low poverty level, but steadily low level of population’s incomes and spending
	21,1%
	174,8%
	160,0%


Figure 3.1.1.

Table 3.1.7 presents mean values of the three parameters of living standards under consideration for classes. Figure 3.1.1 presents the geographical distribution of regions by classes. It worths mentioning that regions with instable situation are primarily concentrated in the Central European part of Russia, East Siberia and Far East. As the figure demonstrates, no even pattern of the geographical distribution of regions by selected classes is observed. RF subjects attributed to the class of regions with low living standards are situated in North Caucasus and the southern part of Siberia along the RF border.

3.2. Classification of regions by investment activity

It is the study of investment processes, the nature and forms of economic agents’ investment activity that constitutes one of the crucial tasks in the course of the evaluation of the current economic situation and prospects of the national economy’s development. However the building of a single investment function for the whole national economy is a complicated or even impossible problem both because of deficiencies of the data available and due to the difference between the types of investment processes in different Subjects. In the frame of classification of the RF regions by specifics of investment activity (investment behavior) we intend to single out classes of regions with relatively homogenous types and characteristics of investment activity. So, results of the solution of this task may be employed in a further research into regional problems of Russia’s economic development and particularly at consequent stages of the present IET-CEPRA project.
We assume that investment activity in the region can be characterized by three indicators:

1. The ratio of investment in capital assets to GRP

2. Relative growth rate in investment in capital assets against the average nationwide level

3. The ratio of foreign investment to GRP

To select method of clusterization of Russian regions by investment activity indicators we applied the procedure analogous to the one employed in the course of clusterization of regions by living standards. Form the formal perspective, the best method has proved to be Ward Linkage with the distance Squared Euclidian Distance. Below we provide results of the clusterization according to the best method by the noted three indicators. The clusterization was built using the data for the whole period between 1995 to 1999, 78 regions. Annex 2 provides results of the clusterization by years.

Original data . Let us first consider the distribution pattern of Russian regions across clusters on the basis of non-adjusted investment activity values. Starting from the 378th iteration, the speed of growth in the distance between united clusters begins to exceed exponential growth. This leads to the conclusion that the general integrity of regions breaks down into 12 clusters. Annex 2 presents the respective classification and coordinates of centers of clusters and the data on regions falling within different clusters in different years.

The comparison of the results of this classification related to 1995 with the classification built on the basis of data collected in 1995 demonstrates (see Annex 2) that 79.6 per cent of the entropy of the second classification is determined by the knowledge of the first classification. According to the data collected in 1996 this ratio makes 17.7 per cent, 1997 – 78.7 per cent, 1998 – 69.2 per cent, 1999 – 83.9 per cent. Therefore, the general classification built on the basis of the data related to all years is only slightly related to paricular classifications (on the average it explains only 65.8 per cent of their uncertainty) built on the basis of data related to individual years.

Adjusted data. Indicators used for clusterization appear non-homogenous, that is why let us adjust them and build classification according to adjusted indicators. In this case, too, starting from the 379th iteration, the speed of growth of a distance between united clusters begins to exceed exponential growth. This allows conclusion that the general integrity of regions breaks down into 11 clusters. Annex 2 provides the respective classification and coordinates of centers of clusters and the data on regions falling within different clusters in different years.

The comparison of the results of this classification related to 1995 with the classification built on the basis of data collected in 1995 demonstrates (see Annex 2) that 41.6 per cent of the entropy of the second classification is determined by the knowledge of the first classification. According to the data collected in 1996 this ratio makes 11.8 per cent, 1997 – 61.4 per cent, 1998 – 67.2 per cent, 1999 – 85.5 per cent. Therefore, the general classification built on the basis of the data related to all years is only slightly related to paricular classifications (on the average it explains only 53.5 per cent of their uncertainty) built on the basis of data related to individual years.

Classification of regions by investment activity. Qualitative analysis of results related to adjusted indicators using Ward Linkage Method and Squared Eucledian Distance of clusters (see Annex 2) shows that as far as investment activity is concerned, the clusters can be attributed to several economically sufficiently homogenous groups. Such groups were singled out on the basis of the comparison and ranking (across all the clusters) of adjusted values of all three indicators in question. Specifically, there may be five groups of clusters (regions) singled out:

1. Regions with a low investment activity by all the parameters (clusters 1, 4,5, 7).

2. Regions with a high investment activity by all the parameters (clusters 8,10,11)

3. Regions with a high investment activity, predominate domestic investments (clusters 2 and 6)

4. Regions with a high investment activity, predominate foreign investment, while domestic investments are small (cluster 3)

5. Regions with a low investment activity, while the volume of foreign investment is high (cluster 9)

Movement of RF Subjects between 1995 to1999 across the noted groups of regions is presented in Table 3.2.1.

Table 3.2.1. Movement of RF Subjects across the noted groups of clusters resulted from clusterization according to Ward Linkage methods on the basis of adjusted data for 1995 – 1999.

	Regions
	1995
	1996
	1997
	1998
	1999

	Republic of Karelia
	1
	1
	1
	1
	4

	Republic of Komi
	3
	3
	1
	1
	1

	Arkhangelsk oblast 
	4
	1
	1
	1
	5

	Vologda oblast 
	4
	1
	1
	1
	4

	Murmansk oblast 
	1
	1
	4
	1
	4

	Saint-Petersbourg city
	1
	1
	4
	4
	4

	Leningrad oblast 
	3
	3
	3
	3
	2

	Novgorod oblast 
	4
	3
	1
	4
	3

	Pskov oblast 
	1
	1
	1
	1
	1

	Bryansk oblast 
	1
	1
	1
	4
	1

	Vladimir oblast 
	1
	3
	1
	5
	1

	Ivanovo oblast 
	1
	1
	1
	4
	1

	Kaluga oblast 
	2
	1
	4
	1
	9

	Kostroma oblast 
	1
	3
	1
	4
	4

	Moscow city
	3
	3
	4
	4
	5

	Moscow oblast 
	3
	3
	1
	4
	1

	Oryol oblast 
	1
	3
	1
	4
	4

	Ryazan oblast 
	1
	1
	1
	1
	1

	Smolensk oblast 
	1
	1
	1
	1
	2

	Tver oblast 
	4
	1
	1
	4
	3

	Tula oblast 
	1
	3
	1
	1
	1

	Yaroslavl oblast 
	1
	1
	4
	1
	2

	Republic of Mariy El 
	1
	3
	4
	1
	1

	Republic of Mordovia
	1
	3
	1
	1
	1


Table 3.2.1. cont`d

	Regions
	1995
	1996
	1997
	1998
	1999

	Chuvash Republic 
	3
	1
	3
	1
	1

	Kirov oblast 
	1
	1
	1
	4
	1

	Nizhny Novgorod oblast 
	1
	3
	1
	1
	1

	Belgorod oblast 
	3
	3
	3
	3
	1

	Voronezh oblast 
	1
	3
	1
	1
	1

	Kursk oblast 
	1
	3
	4
	1
	1

	Lipetsk oblast 
	4
	3
	1
	1
	1

	Tambov oblast 
	1
	3
	1
	1
	1

	 Republic of Kalmykia
	3
	1
	4
	3
	1

	 Republic of Tatarstan
	3
	3
	3
	3
	1

	Astrakhan oblast 
	3
	33
	4
	3
	3

	Volgograd oblast 
	4
	3
	1
	1
	1

	Penza oblast 
	1
	3
	1
	1
	1

	Samara oblast 
	1
	1
	1
	1
	1

	Saratov oblast 
	1
	3
	4
	3
	1

	Ulianovsk oblast 
	1
	3
	1
	1
	1

	Republic of Adygea
	1
	3
	1
	4
	4

	Republic of Dagestan
	3
	2
	3
	1
	1

	Kabardian-Balkarian Republic 
	3
	3
	3
	1
	2

	Karach-Cherkesian Republic 
	1
	3
	3
	1
	1

	Republic of North Osetia
	1
	3
	1
	4
	1

	Krasnodar krai 
	3
	3
	1
	1
	2

	Stavropol krai 
	4
	1
	1
	1
	1

	Rostov oblast 
	3
	1
	1
	1
	1

	Republic of Bashkortostan
	3
	3
	1
	1
	1

	Udmurtian Republic 
	3
	3
	3
	1
	4

	Kurgan oblast 
	1
	1
	1
	1
	1

	Orenburg oblast 
	4
	3
	3
	1
	1

	Perm oblast 
	1
	3
	1
	1
	4

	Sverdlovsk oblast 
	1
	3
	3
	1
	1

	Chelyabinsk oblast 
	1
	3
	1
	1
	5

	Republic of Altai
	1
	3
	1
	1
	1

	Altai krai 
	1
	1
	1
	1
	1

	Kemerovo oblast 
	3
	3
	1
	1
	1

	Novosibirsk oblast 
	1
	3
	1
	1
	1

	Omsk oblast 
	1
	1
	1
	5
	5

	Tomsk oblast 
	1
	3
	3
	3
	1

	Tyumen oblast 
	3
	2
	3
	1
	3

	Republic of Buryatia
	1
	3
	4
	1
	1

	Republic of Tyva
	1
	1
	4
	4
	1

	Republic of Khakasia
	1
	3
	1
	4
	1

	Krasnoyarsk krai 
	4
	3
	1
	1
	1

	Irkutsk oblast 
	1
	3
	1
	1
	1

	Chita oblast 
	1
	
	1
	1
	4


Table 3.2.1. cont`d

	Regions
	1995
	1996
	1997
	1998
	1999

	Republic of Sakha (Yakutia) 
	1
	3
	1
	1
	4

	Yevreyskaya AO 
	1
	3
	3
	1
	1

	Chukotka AO 
	1
	5
	4
	1
	1

	Primorsky krai 
	1
	1
	1
	1
	1

	Khabarovsk krai 
	1
	3
	1
	1
	4

	Amur oblast 
	1
	3
	1
	1
	1

	Kamchatka oblast 
	1
	1
	1
	1
	1

	Magadan oblast 
	1
	3
	3
	3
	1

	Sakhalin oblast 
	4
	3
	3
	2
	2

	Kaliningrad oblast 
	1
	1
	1
	1
	4


Movement of RF Subjects across the noted groups of clusters allows singling out the following 6 classes of regions with a homogenous investment behavior noted over 1995-99:

1. Regions that steadily fall within the first group, i.e. with a low investment activity, low volumes of domestic and foreign investment noted over the whole period in question. The group comprises 28 regions
: Altay krai, Amur oblast**, Bryansk oblast*, Voronezh oblast**, Ivanovo oblast*, Irkutsk oblast**, Kaliningrad oblast*, Kaluga oblast*, Kamchatka oblast, Karelia*, Kirov oblast*, Kurgan oblast, Mordovia**, Nizhny Novgorod oblast**, Novosibirsk oblast**, Penza oblast**, Primorsky krai, Pskov Oblast, Altay Republic**, Rostov oblast**, Ryzan oblast, Samara oblast, Smolensk oblast*,**, Stavropolsky krai*, Tambov oblast**, Tula oblast**, Ulyanovsk oblast**, Chita oblast*.

2. Regions whose investment activity grew substantially over 1995-99: Adygea, Kostroma Oblast, Omsk Oblast, Orel Oblast, and St. Petersburg

3. Regions with an extremely unsteady characteristics of investment process from year to year. This group comprises 20 regions
: Arkhangelsk oblast*, Vladimir oblast*, Vologda oblast, Kalmykia, Krasnodar krai, Magadan oblast, Moscow oblast, Murmansk oblast, Perm oblast, Republic of Sakha (Yakutia), Saratov oblast, North Ossetia, Tver oblast, Tomsk oblast, Tyva, Khabarovsk krai, Khakassia, Chelyabinsk oblast*, Chukotsky AO*, Yaroslavl oblast.

4. Regions that joined the group with a low investment activity. This group comprises 15 regions: Bashkortostan, Buryatia, Volgograd Oblast, Dagestan, Jewish AO, Carachaevo-Cherkesssia, Kemerovo oblast, Komi, Krasnoyarsk krai, Kursk oblast, Lipetsk oblast, Marij-El, Orenburg Oblast, 

5. Regions with a steadily high investment activity, chiefly thanks to domestic investment. This group comprises 7 regions: Astrakhan oblast, Belgorod oblast, Kabardino-Balkaria, Leningrad oblast, Tatarstan, Tyumen oblast, Republic of Udmurtia.

6. Regions with a steadily high investment activity ensured both by domestic and foreign investment> there are three such regions: city of Moscow, Novgorod oblast, and Sakhalin oblast.

Table 3.2.2 presents mean values of the three parameters of investment activity under consideration for classes. Figure 3.2.1 presents the geographical distribution of regions by classes. Similarly to the distribution of regions by classes in terms of living standards, regions with instable situation are primarily concentrated in the regions of East Siberia and Far East. Regions with low investment activity predominate among agricultural territrories in the Central Eurpean part of Russia and Siberia.

Table 3.2.2.

	
	The ratio of investment in capital assets to GRP
	Relative growth rate in investment in capital assets against the average nationwide level
	The ratio of foreign investment to GRP

	Regions with a  stably low investment activity, low volumes of domestic and foreign investment
	15,2%
	96,5%
	1,0%

	Regions, where a growth in investment activity is observed
	16,4%
	104,4%
	4,2%

	Regions with an extremely unsteady characteristics of investment process from year to year
	17,4%
	100,5%
	2,0%

	Regions, where investment activity declined
	19,7%
	96,4%
	0,7%

	Regions with a steadily high investment activity, chiefly thanks to domestic investment
	25,3%
	108,7%
	2,8%

	Regions with a steadily high investment activity ensured both by domestic and foreign investment
	25,0%
	125,5%
	14,5%


Figure 3.2.1.

3.3. Classification of regions by their economic potential

The aforementioned economic classifications, in their turn, form elements aspects a general classification of regions. The latter is needed to conduct an analysis of starting positions of regions and development of an efficient regional policy in the country, which should ensure a steady balanced growth of its regions. Nonetheless, we single out a separate classification of regions in terms of their economic capacity due to current fundamental indices of a regional economy and its current growth rates. As it was mentioned in the Introduction, we assume that inter-regional differentiation in terms of economic capacity can be characterized by three indicators, as follows:

1. Ratio between the rates of growth in GRP and Russian GDP (as %);

2. Unemployment rate (as of end year; as % of economically active population);

3. Share of the fuel sector in the volume of industrial output of a region (as %).

Following the procedures applied with regard to the first two classifications, first we conduct clusterization of Russian regions in the respective three-dimensional space by the noted three indices based on the data for 1995-99 by all methods and all distances (79 regions of the RF). That allowed selection of a method and a distance that secures the most even distribution of the objects concerned across clusters. Let us then hold clusterization of regions using a selected (formally the best) method with the given distance by each year separately and compare the respective results.

Original data. Whilst analyzing original (non-adjusted) data, it was found out that it is the classification built using Ward Linkage and Squared Euclidean Distance that appeared the most evenly distributed classification of regions. Results of this classification with coordinates of centers of clusters are presented in Annex 2. Movement of regions across different clusters over different years is also represented in Annex 2.

The comparison of the results of this classification related to 1997 with the classification built on the basis of data collected in 1997 demonstrates (see Annex 2) that 84.4 per cent of the entropy of the second classification is determined by the knowledge of the first classification. According to the data collected in 1998, this ratio makes 79.7 per cent, 1999 – 82.6 per cent. Therefore, the general classification built on the basis of the data related to all years rather well explains (on the average 82.2 per cent of their uncertainty is explained by the knowledge of the general classification) the particular classifications built on the basis of data related to individual years.

Adjusted data. Indicators used for clusterization that characterize inter-regional differentiation of economic capacity appear non-homogenous. That is why let us adjust them and built classification according to adjusted indicators. This classification with coordinates of centers of clusters and movement of regions across different clusters over different years are presented in Annex 2.

The comparison of the results of this classification related to 1997 with the classification built on the basis of data collected in 1997 demonstrates (see Annex 2) that 73.9 per cent of the entropy of the second classification is determined by the knowledge of the first classification. According to the data collected in 1998, this ratio makes 79.2 per cent, 1999 – 58.1 per cent. Therefore, in this case the general classification built on the basis of the data related to all years explains (on the average 70.4 per cent of their uncertainty is explained by the knowledge of the general classification) the particular classifications built on the basis of data related to individual years much worse.

Results of analogous calculations by annual data for each year separately on the basis of original and adjusted data are given in Annex 2, provide that we applied only Ward Linkage method with squared Euclidean Distance, because it has proved to be the best (from the formal perspective).

Classification of regions by their economic capacity.  Qualitative analysis of clusters based upon adjusted data according to Ward Linkage (see Annex 2) shows that as far as economic capacity is concerned, the clusters can be attributed to several economically fairly homogenous groups. We singled out such groups on the basis of comparison and ranking (across all the final clusters) of adjusted values of the three indicators in question. Specifically, 9 groups of clusters (regions) can be singled out, as follows:

1. rapidly growing regions with a high share of fuel sector and a low unemployment rate (clusters 14 and 16)

2. rapidly growing regions with a low share of fuel (clusters 8 and 9)

3. slowly growing regions with a high share of fuel sector and a low unemployment rate (clusters 12 and 13)

4. slowly growing regions with a low share of fuel sector (clusters 4 and 6)

5. regions with medium growth rates, a low share of fuel sector and a low unemployment rate (clusters 1 and 7)

6. regions with medium growth rates, a high share of fuel sector and a low unemployment rate (clusters 2 and 3)

7. regions with medium growth rates, a low share of fuel sector and a high unemployment rate (cluster 5)

8. slowly growing regions with a high share of fuel sector and a high  unemployment rate (cluster 15)

9. rapidly growing regions with a high share of fuel sector and a high  unemployment rate (cluster 10 and 11)

Movement of RF Subjects across the noted groups of regions between 1997-99 is presented in table 3.3.1

Table 3.3.1 Movement of RF regions across groups of clusters resulted from the clusterization according to Ward Linkage based upon adjusted data over 1997-99

	Region
	1997
	1998
	1999

	Republic of Karelia
	5
	7
	2

	Republic of Komi
	6
	6
	1

	Arkhangelsk oblast 
	6
	7
	1

	Vologda oblast 
	4
	5
	2

	Murmansk oblast 
	7
	2
	2

	Saint-Petersbourg city
	5
	5
	2

	Leningrad oblast 
	6
	6
	1

	Novgorod oblast 
	4
	2
	2

	Pskov oblast 
	4
	4
	2

	Bryansk oblast 
	4
	7
	2

	Vladimir oblast 
	5
	4
	2

	Ivanovo oblast 
	4
	7
	2

	Kaluga oblast 
	4
	4
	2

	Kostroma oblast 
	5
	4
	2

	Moscow city
	2
	5
	2

	Moscow oblast 
	5
	2
	2

	Oryol oblast 
	5
	5
	2

	Ryazan oblast 
	6
	4
	2

	Smolensk oblast 
	4
	7
	2

	Tver oblast 
	4
	5
	2

	Tula oblast 
	4
	5
	2

	Yaroslavl oblast 
	6
	6
	1

	Republic of Mariy El 
	2
	4
	2

	Republic of Mordovia
	5
	4
	2

	Chuvash Republic 
	4
	4
	2


Table 3.3.1 cont`d

	Region
	1997
	1998
	1999

	Kirov oblast 
	5
	4
	2

	Nizhny Novgorod oblast 
	5
	4
	2

	Belgorod oblast 
	5
	5
	2

	Voronezh oblast 
	5
	4
	2

	Kursk oblast 
	5
	5
	2

	Lipetsk oblast 
	4
	5
	2

	Tambov oblast 
	4
	5
	2

	Republic of Kalmykia
	2
	8
	9

	Republic of Tatarstan
	3
	8
	1

	Astrakhan oblast 
	6
	6
	1

	Volgograd oblast 
	6
	4
	1

	Penza oblast 
	4
	4
	2

	Samara oblast 
	5
	4
	2

	Saratov oblast 
	7
	6
	2

	Ulianovsk oblast 
	5
	4
	2

	Republic of Adygea
	5
	5
	2

	Republic of Dagestan
	2
	8
	9

	Ingush Republic
	9
	8
	9

	Kabardian-Balkarian Republic 
	7
	2
	4

	Karach-Cherkesian Republic 
	7
	7
	4

	Republic of North Osetia
	7
	2
	2

	Krasnodar krai 
	4
	5
	2

	Stavropol krai 
	5
	7
	2

	Rostov oblast 
	6
	6
	2

	Republic of Bashkortostan
	6
	3
	1

	Udmurtian Republic 
	6
	4
	1

	Kurgan oblast 
	4
	4
	2

	Orenburg oblast 
	6
	3
	1

	Perm oblast 
	6
	6
	1

	Sverdlovsk oblast 
	5
	5
	2

	Chelyabinsk oblast 
	4
	4
	2

	Republic of Altai
	7
	7
	2

	Altai krai 
	4
	4
	2


Table 3.3.1 cont`d

	Region
	1997
	1998
	1999

	Kemerovo oblast 
	3
	3
	1

	Novosibirsk oblast 
	5
	4
	2

	Omsk oblast 
	6
	4
	2

	Tomsk oblast 
	6
	6
	1

	Tyumen oblast 
	3
	3
	1

	Republic of Buryatia
	6
	4
	2

	Republic of Tyva
	6
	6
	2

	Republic of Khakasia
	5
	6
	2

	Krasnoyarsk krai 
	6
	7
	2

	Irkutsk oblast 
	6
	4
	2

	Chita oblast 
	6
	6
	2

	Republic of Sakha (Yakutia) 
	6
	6
	2

	Yevreyskaya AO 
	7
	7
	2

	Chukotka AO 
	4
	5
	5

	Primorsky krai 
	6
	7
	2

	Khabarovsk krai 
	1
	4
	1

	Amur oblast 
	5
	4
	2

	Kamchatka oblast 
	4
	2
	2

	Magadan oblast 
	5
	7
	2

	Sakhalin oblast 
	6
	6
	9

	Kaliningrad oblast 
	6
	7
	1


The movement of regions across clusters allows singling out 6 classes of regions with a homogenous economic capacity noted between 1997 to 1999, as follows:

1. Regions whose growth is based on development of the fuel sector (chiefly with a low level of unemployment). There are 12 such regions: Astrakhan oblast, Bashkortostan, Kemerovo oblast, Komi Republic, Leningrad oblast. Orenburg oblast, Perm oblast, Sakhalin oblast, Tatarstan, Tomsk oblast, Tyumen oblast, Yaroslavl oblast.

2. Regions whose growth based on factors other than development of the fuel sector (chiefly with a low level of unemployment). This group comprises 34 regions: Adygea, Altai krai, Amur oblast, Belgorod oblast, Vladimir oblast, Vologda oblast, Voronezh oblast, Kaluga oblast, Kamchatka oblast, Kirov oblast, Kostroma oblast, Kransodar krai, Kurgan oblast, Kursk oblast, Lipetsk oblast, Marij-El, Mordovia, Moscow, Moscow oblast, Nizhny Novgorod oblast, Novosibirsk oblast, Orel oblast, Penza oblast, Pskov oblast, Samara oblast, St. Petersburg, Sverdlovsk oblast, Tambov oblast, Tver oblast, Tula oblast, Ulyanovsk oblast, Chelyabinsk oblast, Republic of Chuvashia.

3. Regions whose growth is based on factors other than development of the fuel sector (chiefly with a high level of unemployment). This group comprises 10 regions: Bryansk oblast, Altai Republic, Jewish AO, Ivanovo oblast, Karelia, Magadan oblast, Murmansk oblast, North Ossetyia, Smolensk oblast, Stavropol krai.

4. Regions whose growth was  accompanied with a fall in the weight of the fuel sector. This calss comprises 10 regions: Buryatia, Irkutsk oblast, Krasnoyarsk krai, Omsk oblast, Primorsky krai, Rostov oblast, Ryazan oblast, Republic of Sakha (Yakutia), Tyva, Chita oblast

5. Regions with unsustainable economic growth and production structure (chiefly with a low level of unemployment). There are 8 such regions: Arkhangelsk oblast, Volgograd oblast, Kaliningrad oblast, Saratov oblast, Udmurtia, Khabarovsk krai, Khakassia, Chukotsky AO.

6. Regions with unsustainable economic growth and production structure (chiefly with a high level of unemployment). There are 5 such regions: Dagestan, Ingushetia, Kabardino-Balkaria, and Karachaevo-Cherkessia.

Table 3.3.2 presents mean values of the three parameters of living standards under consideration for classes. Figure 3.3.1 presents the geographical distribution of regions by classes. The Figure demonstrates that the growth of regional economies accompanied by a decline in the weight of the fuel sector is primarily observed in regions of East Siberia. The majority of regions of the European part of Russia are classifed as regions where growth is based on the development of non-fuel sector and characterized by low unemployment. All regions included in the 6th class (instable situation at the background of high unemployment) are situated in North Caucasus.

Table 3.3.2.

	
	Ratio between the rates of growth in GRP and Russian GDP
	Unemployment rate
	Share of the fuel sector in the volume of industrial output of a region

	Regions whose growth is based on development of the fuel sector (chiefly with a low level of unemployment).
	100,8%
	13,2%
	36,5%

	Regions whose growth based on factors other than development of the fuel sector (chiefly with a low level of unemployment)
	102,2%
	12,1%
	1,2%

	Regions whose growth is based on factors other than development of the fuel sector (chiefly with a high level of unemployment)
	101,4%
	18,4%
	0,8%

	Regions whose growth was  accompanied with a fall in the weight of the fuel sector
	100,2%
	16,0%
	11,8%

	Regions with unsustainable economic growth and production structure (chiefly with a low level of unemployment)
	98,8%
	12,9%
	12,1%

	Regions with unsustainable economic growth and production structure (chiefly with a high level of unemployment)
	89,0%
	31,1%
	23,3%


Figure 3.3.1.




� A detailed characteristic and an analysis of causes and specifics of interregional differences in living standards were presented, inter alia, in the framework of CEPRA project “Uroven zhizni i neravenstvo dokhodov v otdelnykh regionakh. Razrabotka programm adresnoi sotsialnoi pomoschi” (Living standards and the inequality of incomes in certain regions. Elaboration of targeted social assistance programs). 


� The regions that reported occasional foreign investment inflow with one asterisk, while those that showed occasional domestic investment inflow- with two asterisks. 


� The regions that chiefly gravitate to the first group regardless of huge foreign investment are marked with asterisk 
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