
Chapter 4.
Typology of the Subjects 
of the Russian Federation 

4.1. Building economic indicators 

As it was mentioned above, the major inconvenience in the use of cluster analysis is that appearance of new data requires a recalculation of the total classification. Therefore, the results of cluster analysis are often
 used as teaching samples for discriminative analysis. In this study, as discriminant functions we use indicators of the qualities under research (the methods to built these indicators were described in section 2.3). An advantage of this choice of discriminant functions is the fact that indicators are substantive – the higher is the value of an indicator, the better is the situation of the region in terms of the analyzed quality. Shortcomings of this approach include the ambiguity of the correspondence between the results of cluster analysis and the classification obtained in accordance with the indicator.

The indicators built in the course of the study may be used similarly to “discriminant” functions. In case there is obtained additional information (for instance, for regions, where such information had been unavailable, or for some other year) it is not necessary to carry out a new clusterization of regions. It suffices to calculate the values of the indicator basing on the data related to each new unit and to classify the unit into the appropriate class in accordance with this value.

In order to test the proposed methods to build the indicators we will build indicators measuring three properties of Russian regions: interregional differentiation of living standards, investment activity in different regions, and potential of economic growth. Each property shall be characterized by three indicators. 

Interregional differentiation of living standards (IDS): 

· The share of population with incomes below the subsistence level (SPSL); 

· Ratio between per capita incomes and the subsistence level (PCISL); 

· Ratio between per capita expenditures and the subsistence level (PCESL). 

· Investment activity (IA): 

· The share of investment in fixed assets in the GRP (SI); 

· Relative rates of growth in investment in fixed assets as compared to the all-Russian average level (RGI); 

· Ratio between foreign investment and GRP (FI). 

· Economic potential (EP): 

· Ratio between the rates of growth in GRP and GDP (GRP); 

· Unemployment level (as at the end of the year; in per cent of economically active population (UL); 

· The share of fuel industries in the regional volume of industrial output (FI). 

As it was mentioned above, the indicators characterizing the properties under observation are not homogenous in terms of dimensionality and the scale of values. Therefore, in this section we will also normalize indicators and build indicators of these properties in accordance with adjusted indicators. 

4.1.1. Indicator of interregional differentiation of living standards 

The information collected across the regions of Russia (excluding the Chechen Republic, autonomous entities and data from the Ingush Republic for years 1995 and 1996) in 1995 through 1999 was used as initial data. 

Therefore, we have 383 objects, which in terms of the degree of interregional differentiation of living standards are characterized by three indicators, i.e. N = 383, n = 3. Let us once present the sequence of actions in the course of building indicators in accordance with the algorithm described above. The whole set of objects shall be classified (using the Ward’s method) into two clusters: 
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. As the indicator of preference relation across the set of clusters two functions shall be reviewed: 
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Let us introduce for each object X(j) variables 
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In other words, in the first case we assume that the value of variable 
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 is equal to 1 if the j-th object belongs to the first cluster, and 2 in case it belongs to the second cluster. In the second case we, to the contrary, assume that the value of variable 
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 is equal to 1 in case the j-th object belongs to the second class and 2 if it belongs to the first class.

Let us build regressions of variables SPSL, PCISL, and PCESL on variables y(1) and y(2) respectively. The result is: y(1) = 0,7245 + 0,0180SPSL + 0,0015PCISL + 0,0005PCESL and y(2) = 2,2755 ( 0,0181SPSL ( 0,0016PCISL ( 0,0005PCESL. In both cases the value of F-statistics is equal to 299,7141, while the values of t-statistics are 14,2172 (44,6499), 23,8291, 0,5552, 0,1935. Multiple coefficient of correlation R is equal to 0,8387 (adjusted R2 = 0,7011). Let us assume that clusters rank in accordance with function f2. Then approximated value of the index of interregional differentiation of living standards shall be calculated as 

(2 = ( 3,0789 + 1,0224 SPSL + 0,0878PCISL + 0,0281PCESL.

Let us to classify the total set of objects into three clusters using the Ward’s method: 
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. In accordance with the algorithm, let us review as the indicator of a linear preference relationship within a set of clusters 
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In this case variables 
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In other words, let us assume that the value of variable 
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 is equal to 1, in case the j-th object belongs to the first cluster, 3 in case it belongs to the second cluster, and 2 in case it belongs to the third cluster. The value of variable 
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 is equal to 2 in case the j-th object belongs to the first cluster, 3 in case it belongs to the second cluster, and 1 in case it belongs to the third cluster.

As above, let us build two regressions of variables SPSL, PCISL, and PCESL on variables y(1) and y(2) respectively. The result is: y(1) = 0,2001 + 0,0384SPSL + 0,0073PCISL + 0,0072PCESL and y(2) = 1,9735 + 0,0158SPSL ( 0,0026PCISL ( 0,0058PCESL. In the first case the value of F-statistics is equal to 297,3517, in the second case it is equal to 317.4733; while the values of t-statistics in the first (second) case are 1,9595 (37,6677), 25,2798 (20,2598), 1,2978 (-0,9094), 1,4093 (-2,1822). Multiple coefficient of correlation R is equal to 0,8377 (adjusted R2 = 0,6995) and 0.8458 (0,7131), respectively. Therefore, in this case the clusters rank in accordance with function 
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. Then approximated value of the index of interregional differentiation of living standards shall be calculated as 

(3 =  33,5549 + 0,6667 SPSL ( 0,1103PCISL ( 0,2433PCESL;

Acting similarly (using the algorithm described above) let us build the function of the index of interregional differentiation of living standards meeting the classification of the observed set of objects into М clusters (М = 4,…, 25):

(4 = 12,3332 + 0,8587SPSL + 0,2656PCISL ( 0,4122PCESL;

(5 = 27,9509 + 0,7264SPSL ( 0,2945PCISL ( 0,0047PCESL;

(6 = 22,4781 + 0,7783SPSL ( 0,1542PCISL ( 0,0916PCESL;

(7 = 23,3005 + 0,7711SPSL ( 0,2044PCISL ( 0,0494PCESL;

(8 = 23,8965 + 0,7681SPSL ( 0,3538PCISL + 0,0941PCESL;

(9 = 20,1597 + 0,8053SPSL ( 0,3431PCISL + 0,1198PCESL;

(10 = 25,6281 + 0,7516SPSL ( 0,3951PCISL + 0,1185PCESL;

(11 = 19,9712 + 0,8056SPSL ( 0,2654PCISL + 0,0440PCESL;

(12 = 22,8666 + 0,7774SPSL ( 0,3042PCISL + 0,0545PCESL;

(13 = 19,7484 + 0,8069SPSL ( 0,2178PCISL ( 0,0015PCESL;

(14 = 21,5683 + 0,7895SPSL ( 0,2574PCISL + 0,0204PCESL;

(15 = 22,9486 + 0,7765SPSL ( 0,3014PCISL + 0,0510PCESL;

(16 = 23,8546 + 0,7678SPSL ( 0,3185PCISL + 0,0592PCESL;

(17 = 27,2100 + 0,7351SPSL ( 0,3594PCISL + 0,0674PCESL;

(18 = 25,0285 + 0,7563SPSL ( 0,3291PCISL + 0,0584PCESL;

(19 = 22,5783 + 0,7799SPSL ( 0,2858PCISL + 0,0389PCESL;

(20 = 21,7283 + 0,7880SPSL ( 0,2635PCISL + 0,0249PCESL;

(21 = 19,2000 + 0,8124SPSL ( 0,2212PCISL + 0,0072PCESL;

(22 = 17,2662 + 0,8337SPSL ( 0,1828PCISL ( 0,0087PCESL;

(23 = 17,0732 + 0,8336SPSL ( 0,2160PCISL + 0,0228PCESL;

(24 = 18,2074 + 0,8228SPSL ( 0,2453PCISL + 0,0411PCESL;

(25 = 20,1069 + 0,8047SPSL ( 0,2866PCISL + 0,0638PCESL;

For statistical characteristics of respective regressions see Table 4.1. 

Table 4.1.

	Number of clusters
	Multiple R
	Adjusted R2
	F-statistics
	t-statistics

	
	
	
	
	1
	SPSL
	PCISL
	PCESL

	2
	0,8387
	0,7011
	299,7141
	14,2172
	23,8291
	0,5552
	0,1935

	3
	0,8458
	0,7131
	317,4733
	37,6677
	20,2598
	-0,9094
	-2,1822

	4
	0,9152
	0,8363
	651,4862
	27,0305
	33,2517
	2,7918
	-4,7107

	5
	0,9395
	0,8817
	950,1661
	30,7197
	35,5755
	-3,9140
	-0,0673

	6
	0,9616
	0,9240
	1549,5493
	32,4956
	47,4104
	-2,5487
	-1,6475

	7
	0,9038
	0,8155
	563,7977
	19,1145
	28,3399
	-2,0387
	-0,5363

	8
	0,8668
	0,7494
	381,6798
	17,0449
	22,8779
	-2,8603
	0,8276

	9
	0,8909
	0,7920
	485,8912
	15,1417
	26,2962
	-3,0411
	1,1546

	10
	0,8751
	0,7639
	413,0471
	16,8547
	23,4831
	-3,3500
	1,0927

	11
	0,9076
	0,8224
	590,7623
	15,8493
	29,2656
	-2,6169
	0,4714

	12
	0,8835
	0,7788
	449,2029
	13,9736
	25,0802
	-2,6631
	0,5190

	13
	0,9032
	0,8143
	559,1951
	13,5608
	28,6444
	-2,0982
	-0,0156

	14
	0,9001
	0,8087
	539,1986
	12,7070
	27,7844
	-2,4590
	0,2123

	15
	0,8779
	0,7689
	424,7212
	11,6373
	24,3849
	-2,5690
	0,4725

	16
	0,8718
	0,7582
	400,2099
	10,9437
	23,5236
	-2,6480
	0,5353

	17
	0,8715
	0,7576
	398,8886
	13,2761
	22,9778
	-3,0486
	0,6219

	18
	0,8841
	0,7799
	452,2930
	12,5298
	24,8325
	-2,9330
	0,5663

	19
	0,8987
	0,8061
	530,5304
	11,8940
	27,3480
	-2,7194
	0,4028

	20
	0,9046
	0,8169
	569,1156
	11,8327
	28,5055
	-2,5869
	0,2662

	21
	0,9176
	0,8407
	672,9781
	11,3107
	31,4866
	-2,3265
	0,0829

	22
	0,9268
	0,8579
	769,7404
	10,5164
	34,1270
	-2,0309
	-0,1050

	23
	0,9248
	0,8542
	746,8168
	9,9860
	33,4795
	-2,3548
	0,2702

	24
	0,9184
	0,8423
	681,0302
	17,6018
	31,7260
	-2,5674
	0,4672

	25
	0,9090
	0,8249
	600,9547
	10,5159
	29,4326
	-2,8448
	0,6885


Therefore, the ranking of the objects under observation (regions of Russia in 1995 through 1999) as concerns the interregional differentiation of living standards set by their classifications into 6, 5, and 22 clusters shows the best statistical characteristics. These classifications correspond to indices set by correlation of (6, (5, and (22, respectively. 

Table 4.2 displays values of the index of interregional differentiation of living standards in accordance with these three functions.

Visual differences of the three indices we have built are insignificant. Moreover, mean-squared deviations of one index from another make: 2,42 for (6 and (5, 3,19 for (6 and (22, 5,55 for (5 and (22. In case the objects are ranked in accordance with indices set by the functions we have built, the mean deviation in object numbers set by (6 and (5 is equal to 3,3; (6 and (22 makes 2,3; (5 and (22 is 3,5. In the first case 76 objects have the same position; in the second case 113, in the third case 83. Only 51 of 383 objects keep their positions in all three rankings. It is an evidence that the indicator is significantly sensitive to errors in measurement. 

4.1.2. Indicator of regional investment activity 

The information collected across the regions of Russia (excluding the Chechen and Ingush Republics, and autonomous entities within larger regions) in 1995 through 1999 was used as initial data. Therefore, we have 390 objects, which in terms of the degree of investment activity are characterized by three indicators, i.e. N = 390, n = 3. 

Using the algorithm described in paragraph 1.2, let us build the function of the index of regional investment activity meeting the classification of the observed set of objects into М clusters (М = 2,…, 25):

(2 = 102,1956 ( 0,8967SI ( 0,2969RGI + 0,0436FI;

(3 = 92,441 ( 1,1881SI + 0,0446RGI + 0,3553FI;

(4 = 98,7685 ( 1,2097SI + 0,0511RGI + 0,1929FI;

(5 = 90,3964 ( 1,1034SI ( 0,2054RGI + 0,4743FI;

(6 = 86,8308 ( 1,2063SI + 0,3874RGI + 0,1177FI;

(7 = 94,6091 ( 1,2625SI + 0,2082RGI + 0,2307FI;

(8 = 89,2561 ( 1,2264SI + 0,3355RGI + 0,2677FI;

(9 = 89,2787 ( 1,2787SI + 0,3349RGI + 0,2132FI;

(10 = 85,2301 ( 1,1961SI + 0,4187RGI + 0,1691FI;

(11 = 83,1790 ( 1,1790SI + 0,4626RGI + 0,1659FI;

(12 = 84,6529 ( 1,1916SI + 0,4302RGI + 0,1663FI;

(13 = 88,0141 ( 1,2177SI + 0,3635RGI + 0,1658FI;

(14 = 101,3618 ( 1,0442SI ( 0,1787RGI + 0,1322FI;

(15 = 89,4952 ( 1,2280SI + 0,3298RGI + 0,1776FI;

(16 = 87,3082 ( 1,2121SI + 0,3773RGI + 0,1858FI;

(17 = 89,5229 ( 1,2282SI + 0,3291RGI + 0,2170FI;

(18 = 89,3360 ( 1,2269SI + 0,3355RGI + 0,2677FI;

(19 = 94,8159 ( 1,2382SI + 0,1025RGI + 0,2798FI;

(20 = 88,4694 ( 1,2208SI + 0,3531RGI + 0,2763FI;

(21 = 90,3638 ( 1,2219SI + 0,2621RGI + 0,3141FI;

(22 = 87,4919 ( 1,2133SI + 0,3727RGI + 0,2608FI;

(23 = 87,4423 ( 1,2130SI + 0,3738RGI + 0,2472FI;

(24 = 86,1939 ( 1,2033SI + 0,3986RGI + 0,2441FI;

(25 = 85,6758 ( 1,1993SI + 0,4087RGI + 0,2556FI;

For statistical characteristics of respective regression see Table 4.3. 

Table 4.3.

	Number of clusters
	Multiple R
	Adjusted R2
	F-statistics 
	t-statistics

	
	
	
	
	1
	SI
	RGI
	FI

	2
	0,7112
	0,5020
	131,7095
	85,6682
	-16,3734
	-4,4916
	0,4353

	3
	0,8381
	0,7001
	303,7495
	64,8812
	-28,8789
	0,8979
	4,7174

	4
	0,8481
	0,7171
	329,7106
	86,0259
	-29,7329
	1,0405
	2,5901

	5
	0,8389
	0,7015
	305,7768
	59,7495
	-27,3410
	-4,2172
	6,4198

	6
	0,8163
	0,6637
	256,8719
	65,2496
	-27,2118
	7,2393
	1,4497

	7
	0,8319
	0,6896
	289,1221
	62,8240
	-28,6239
	3,9111
	2,8567

	8
	0,8181
	0,6667
	260,4229
	50,2009
	-27,6222
	6,2592
	3,2929

	9
	0,8355
	0,6957
	297,5003
	59,1400
	-29,4099
	6,6528
	2,7922

	10
	0,8073
	0,6490
	240,7659
	46,6683
	-26,4987
	7,6845
	2,0462

	11
	0,7903
	0,6216
	214,0425
	40,2168
	-25,0002
	8,1260
	1,9219

	12
	0,8103
	0,6539
	245,9550
	45,3561
	-26,7863
	8,0108
	2,0418

	13
	0,8203
	0,6703
	264,6541
	49,2790
	-27,6939
	6,8493
	2,0601

	14
	0,8464
	0,7142
	325,0861
	68,7368
	-27,5863
	-3,9116
	1,9078

	15
	0,8356
	0,6958
	297,6133
	51,7430
	-29,3202
	6,5229
	2,3156

	16
	0,8210
	0,6716
	266,1175
	45,4987
	-27,8403
	7,1785
	2,3307

	17
	0,8254
	0,6788
	275,0469
	45,8657
	-28,2730
	6,2764
	2,7289

	18
	0,8206
	0,6708
	265,2625
	43,1694
	-27,6222
	6,2592
	3,2929

	19
	0,7957
	0,6303
	222,0452
	59,1400
	-24,7971
	1,7006
	3,0610

	20
	0,8183
	0,6671
	260,8588
	39,8132
	-27,6955
	6,6355
	3,4232

	21
	0,7882
	0,6184
	211,1093
	38,0055
	-24,7917
	4,4061
	3,4812

	22
	0,8233
	0,6753
	270,6728
	40,3855
	-28,2198
	7,1804
	3,3135

	23
	0,8317
	0,6894
	288,7392
	42,9451
	-29,1227
	7,4353
	3,2421

	24
	0,8285
	0,6840
	281,6506
	41,5372
	-28,7934
	7,9018
	3,1906

	25
	0,8249
	0,6780
	274,0093
	39,5946
	-28,4320
	8,0279
	3,3102


Therefore, the ranking of the objects under observation (regions of Russia in 1995 through 1999) as concerns the degree of regional investment activity set by their classifications into 4, 14, and 5 clusters shows the best statistical characteristics. These classifications correspond to indices set by correlation of (4, (14 and (5, respectively.

Table 4.4 displays values of the index of investment activity in accordance with these three functions. 

Visual differences of the three indices we have built are insignificant. Moreover, mean-squared deviation of one index from another make 2,3825 for (4 and (14. At the same time the deviation of the third index from first two are rather significant. In this case the mean-squared deviation of one index from another make: 12,5595 for (4 and (5, and 12,2911 for (14 and (5. In case the objects are ranked in accordance with indices set by the functions we have built, the mean deviation in object numbers set by (4 and (14 is equal to 15,2; (4 and (5 makes 16,5; (14 and (5 is 5,7. In the first case 16 objects have the same position; in the second case 16; in the third case 41. Only 6 of 390 objects keep their positions in all three rankings. In this case the sensitivity of the indicator to measurement errors is even higher than in the preceding case. It might be expected proceeding from the fact that statistical characteristics of the built indicators in this case are worse.

4.1.3. Indicator of the regional economic potential 

The information collected across the regions of Russia (excluding the Chechen and Ingush Republics, and autonomous entities within larger regions) in 1997 through 1999 was used as initial data. Therefore, we have 237 objects, which in terms of the degree of investment activity are characterized by three indicators, i.e. N = 237, n = 3. 

Using the algorithm described in paragraph 1.2, let us build the function of the index of regional economic potential meeting the classification of the observed set of objects into М clusters (М = 2,…, 25):

(2 = 0,8306 + 0,9666GRP + 0,0917UL ( 0,0816FI;

(3 = ( 3,1379 + 0,8989GRP + 0,1620UL + 0,1953FI;

(4 = ( 2,0880 + 0,7847GRP + 0,0845UL + 0,2980FI;

(5 = ( 4,0701 + 0,8721GRP + 0,2144UL + 0,2224FI;

(6 = ( 3,4075 + 0,8737GRP + 0,1749UL + 0,2193FI;

(7 = ( 2,6960 + 0,8063GRP + 0,1237UL + 0,2796FI;

(8 = ( 3,1392 + 0,8555GRP + 0,1565UL + 0,2354FI;

(9 = ( 2,9948 + 0,8363GRP + 0,1454UL + 0,2527FI;

(10 = ( 2,7956 + 0,8201GRP + 0,1314UL + 0,2671FI;

(11 = ( 3,4061 + 0,8392GRP + 0,1704UL + 0,2511FI;

(12 = ( 2,5889 + 0,8523GRP + 0,1231UL + 0,2368FI;

(13 = ( 2,8553 + 0,8420GRP + 0,1378UL + 0,2471FI;

(14 = ( 3,1114 + 0,8291GRP + 0,1515UL + 0,2597FI;

(15 = ( 3,1287 + 0,8162GRP + 0,1508UL + 0,2717FI;

(16 = ( 3,0768 + 0,8107GRP + 0,1470UL + 0,2766FI;

(17 = ( 3,3985 + 0,8320GRP + 0,1690UL + 0,2577FI;

(18 = ( 3,0247 + 0,8439GRP + 0,1482UL + 0,2458FI;

(19 = ( 2,8067 + 0,8418GRP + 0,1348UL + 0,2471FI;

(20 = ( 2,6631 + 0,8410GRP + 0,1261UL + 0,2475FI;

(21 = ( 2,6909 + 0,8288GRP + 0,1262UL + 0,2588FI;

(22 = ( 2,6483 + 0,8164GRP + 0,1221UL + 0,2702FI;

(23 = ( 2,7032 + 0,8109GRP + 0,1247UL + 0,2754FI;

(24 = ( 2,9249 + 0,8133GRP + 0,1383UL + 0,2737FI;

(25 = ( 2,9267 + 0,8053GRP + 0,1374UL + 0,2812FI.

For statistical characteristics of respective regression see Table 4.5. 

Table 4.5.

	Number of clusters
	Multiple R
	Adjusted R2
	F-statistics
	t-statistics

	
	
	
	
	1
	GRP
	UL
	FI

	2
	0,8798
	0,7712
	266,0895
	12,3324
	28,1867
	1,2663
	-1,6405

	3
	0,8629
	0,7414
	226,4877
	0,3509
	25,5653
	2,1826
	3,8285

	4
	0,8597
	0,7358
	220,0731
	-1,2568
	24,6768
	1,2590
	6,4591

	5
	0,8689
	0,7518
	239,3210
	-5,3624
	26,0216
	3,0303
	4,5742

	6
	0,8995
	0,8067
	329,2361
	-0,3286
	30,6452
	2,9065
	5,3013

	7
	0,9189
	0,8423
	421,2131
	-0,9546
	34,2469
	2,4886
	8,1857

	8
	0,9210
	0,8463
	434,0503
	-4,2370
	35,1059
	3,0427
	6,6572

	9
	0,9238
	0,8515
	451,9910
	-5,5026
	35,6961
	2,9403
	7,4340

	10
	0,9262
	0,8559
	468,3976
	-5,6976
	36,2304
	2,7502
	8,1334

	11
	0,9217
	0,8477
	438,7825
	-7,3124
	35,1136
	3,3779
	7,2403

	12
	0,9191
	0,8428
	422,7225
	-7,7889
	34,7174
	2,3765
	6,6487

	13
	0,9174
	0,8396
	412,6785
	-8,6715
	34,1793
	2,6497
	6,9134

	14
	0,9255
	0,8547
	463,6944
	-8,4441
	36,0675
	3,1216
	7,7858

	15
	0,9269
	0,8572
	473,3624
	-8,7344
	36,3138
	3,1797
	8,3310

	16
	0,9351
	0,8727
	540,3699
	-7,9430
	38,7520
	3,3299
	9,1116

	17
	0,9346
	0,8718
	535,8777
	-9,0591
	38,7370
	3,7284
	8,2697

	18
	0,9330
	0,8688
	521,7337
	-9,4626
	38,4134
	3,1953
	7,7110

	19
	0,9367
	0,8758
	555,5127
	-7,2433
	39,6637
	3,0101
	8,0266

	20
	0,9341
	0,8709
	531,8900
	-7,6288
	38,8328
	2,7595
	7,8757

	21
	0,9351
	0,8729
	541,1534
	-7,9227
	39,0509
	2,8172
	8,4051

	22
	0,9355
	0,8736
	544,5075
	-8,1171
	39,0559
	2,7676
	8,9094

	23
	0,9355
	0,8735
	544,2688
	-8,4044
	38,9779
	2,8396
	9,1234

	24
	0,9343
	0,8712
	533,0331
	-9,0401
	38,5507
	3,1051
	8,9430

	25
	0,9325
	0,8679
	517,9976
	-9,2986
	37,9166
	3,0640
	9,1242


Therefore, the ranking of the objects under observation (regions of Russia in 1997 through 1999) as concerns the degree of regional economic potential set by their classifications into 19, 22, and 23 clusters shows the best statistical characteristics. These classifications correspond to indices set by correlation of (19, (22, and (23, respectively.

Table 4.6 displays values of the index of economic potential in accordance with these three functions. 

Table 4.6.

	Region
	1997
	1998
	1999

	
	(19
	(22
	(23
	(19
	(22
	(23
	(19
	(22
	(23

	Republic of Karelia
	31,0
	30,0
	29,8
	41,4
	40,0
	39,7
	73,1
	70,7
	70,3

	Republic of Komi
	68,6
	68,4
	68,4
	53,9
	54,2
	54,4
	96,4
	95,6
	95,5

	Arkhangelsk oblast
	40,9
	40,0
	39,8
	33,7
	32,8
	32,7
	79,5
	77,5
	77,1

	Vologda oblast
	19,4
	18,8
	18,7
	53,6
	51,9
	51,5
	74,3
	72,0
	71,5

	Murmansk oblast
	33,4
	32,3
	32,1
	71,2
	68,9
	68,4
	75,8
	73,4
	72,9

	Saint-Petersbourg city
	36,8
	35,7
	35,4
	46,8
	45,4
	45,0
	73,2
	70,9
	70,4

	Leningrad oblast
	32,4
	32,2
	32,2
	43,4
	42,8
	42,7
	81,0
	79,4
	79,1

	Novgorod oblast
	22,3
	21,6
	21,4
	63,9
	61,8
	61,4
	82,9
	80,3
	79,8

	Pskov oblast
	32,0
	31,0
	30,7
	20,0
	19,2
	19,1
	72,5
	70,2
	69,7

	Bryansk oblast
	13,8
	13,3
	13,2
	26,9
	26,0
	25,8
	79,6
	77,0
	76,5

	Vladimir oblast 
	37,7
	36,6
	36,3
	30,5
	29,5
	29,3
	73,8
	71,6
	71,1

	Ivanovo oblast
	6,1
	5,8
	5,8
	39,2
	37,8
	37,6
	68,4
	66,2
	65,8

	Kaluga oblast
	27,0
	26,1
	25,9
	23,2
	22,5
	22,3
	73,7
	71,4
	70,9

	Kostroma oblast
	45,4
	44,0
	43,7
	26,8
	25,9
	25,7
	73,1
	70,9
	70,4

	Moscow city
	68,3
	66,4
	65,9
	38,0
	37,0
	36,7
	71,0
	69,1
	68,5

	Moscow oblast
	32,9
	32,0
	31,7
	64,7
	62,7
	62,2
	75,4
	73,1
	72,6

	Oryol oblast
	32,0
	31,1
	30,8
	55,4
	53,6
	53,3
	82,4
	79,9
	79,4

	Ryazan oblast
	40,3
	39,4
	39,2
	16,2
	16,1
	16,1
	78,1
	76,1
	75,6

	Smolensk oblast
	32,4
	31,4
	31,2
	33,0
	31,9
	31,7
	71,8
	69,5
	69,1

	Tver oblast
	25,8
	25,0
	24,8
	41,3
	40,0
	39,7
	78,8
	76,4
	75,9

	Tula oblast
	24,0
	23,3
	23,2
	45,6
	44,2
	43,9
	75,1
	72,8
	72,3

	Yaroslavl oblast
	31,3
	30,9
	30,8
	43,1
	42,3
	42,1
	74,4
	72,8
	72,4

	Republic of Mariy El 
	65,5
	63,4
	63,0
	28,5
	27,6
	27,4
	74,2
	72,0
	71,5

	Republic of Mordovia
	37,2
	36,1
	35,8
	28,7
	27,8
	27,6
	74,5
	72,2
	71,7

	Chuvash Republic
	28,0
	27,1
	26,9
	30,9
	29,9
	29,7
	71,1
	68,9
	68,4


Table 4.6. cont`d

	Region
	1997
	1998
	1999

	
	(19
	(22
	(23
	(19
	(22
	(23
	(19
	(22
	(23

	Kirov oblast
	33,8
	32,8
	32,6
	16,7
	16,2
	16,0
	72,7
	70,5
	70,0

	Nizhny Novgorod oblast
	47,0
	45,7
	45,4
	20,5
	20,0
	19,8
	73,3
	71,2
	70,7

	Belgorod oblast
	35,1
	34,0
	33,8
	42,5
	41,1
	40,8
	75,2
	72,9
	72,4

	Voronezh oblast
	39,2
	38,0
	37,7
	18,3
	17,7
	17,6
	71,8
	69,5
	69,1

	Kursk oblast
	33,5
	32,5
	32,2
	43,4
	42,1
	41,8
	79,0
	76,6
	76,0

	Lipetsk oblast
	16,2
	15,7
	15,6
	35,4
	34,3
	34,0
	74,1
	71,8
	71,3

	Tambov oblast
	27,9
	27,0
	26,8
	45,0
	43,5
	43,2
	77,6
	75,2
	74,7

	Republic of Kalmykia
	67,0
	65,5
	65,3
	31,5
	30,9
	31,0
	87,8
	86,6
	86,5

	Republic of Tatarstan
	39,8
	39,4
	39,3
	30,0
	29,9
	29,9
	80,6
	79,4
	79,1

	Astrakhan oblast
	49,9
	49,6
	49,5
	54,0
	53,8
	53,8
	94,8
	93,8
	93,6

	Volgograd oblast 
	32,0
	31,5
	31,4
	18,6
	18,4
	18,4
	72,8
	71,1
	70,7

	Penza oblast
	22,0
	21,3
	21,1
	5,9
	5,6
	5,6
	68,2
	66,2
	65,7

	Samara oblast
	53,2
	51,9
	51,6
	15,2
	15,0
	14,9
	73,6
	71,5
	71,1

	Saratov oblast
	52,3
	50,9
	50,6
	9,0
	8,8
	8,8
	70,4
	68,5
	68,1

	Ulianovsk oblast
	29,6
	28,7
	28,5
	18,5
	17,9
	17,8
	70,9
	68,9
	68,4

	Republic of Adygea
	41,2
	40,0
	39,7
	51,2
	49,5
	49,2
	77,7
	75,1
	74,7

	Republic of Dagestan
	91,7
	89,3
	88,9
	25,5
	24,9
	25,0
	85,6
	83,7
	83,5

	Ingush Republic
	89,4
	88,9
	89,2
	40,4
	40,1
	40,5
	91,8
	90,7
	90,9

	Kabardian-Balkarian Republic
	36,6
	35,3
	35,1
	64,8
	62,6
	62,2
	3,8
	3,3
	3,4

	Karach-Cherkesian Republic
	30,6
	29,6
	29,4
	28,1
	26,9
	26,8
	2,1
	1,8
	1,8

	Republic of North Osetia
	28,4
	27,3
	27,1
	57,3
	55,3
	55,0
	85,5
	82,5
	82,1

	Krasnodar krai 
	17,8
	17,4
	17,4
	49,1
	47,7
	47,4
	77,2
	75,1
	74,7

	Stavropol krai 
	40,1
	39,0
	38,8
	39,8
	38,7
	38,4
	76,9
	74,5
	74,1

	Rostov oblast
	40,1
	39,4
	39,2
	40,9
	40,0
	39,8
	78,8
	76,5
	76,0

	Republic of Bashkortostan
	52,0
	51,8
	51,8
	24,2
	24,6
	24,7
	82,4
	81,3
	81,0

	Udmurtian Republic
	35,0
	34,6
	34,5
	22,6
	22,4
	22,4
	79,2
	77,6
	77,3

	Kurgan oblast
	26,3
	25,5
	25,3
	29,7
	28,7
	28,5
	70,4
	68,2
	67,8

	Orenburg oblast
	50,2
	50,0
	50,0
	20,2
	20,9
	21,0
	79,7
	78,7
	78,5

	Perm oblast
	44,1
	43,4
	43,3
	38,9
	38,2
	38,1
	78,3
	76,5
	76,1

	Sverdlovsk oblast
	30,8
	29,9
	29,6
	30,0
	29,1
	28,9
	72,1
	69,8
	69,3

	Chelyabinsk oblast
	25,7
	25,0
	24,8
	0,0
	0,0
	0,0
	64,8
	62,8
	62,4


Table 4.6. cont`d

	Region
	1997
	1998
	1999

	
	(19
	(22
	(23
	(19
	(22
	(23
	(19
	(22
	(23

	Republic of Altai
	37,2
	35,9
	35,7
	42,4
	41,0
	40,7
	72,3
	69,9
	69,5

	Altai krai 
	14,0
	13,5
	13,4
	29,7
	28,7
	28,5
	75,3
	73,0
	72,5

	Kemerovo oblast
	19,5
	20,1
	20,2
	25,9
	26,3
	26,4
	79,7
	78,2
	77,9

	Novosibirsk oblast
	38,3
	37,1
	36,8
	9,2
	8,8
	8,7
	74,6
	72,2
	71,8

	Omsk oblast
	49,8
	50,0
	50,1
	6,7
	6,9
	7,0
	71,7
	69,9
	69,5

	Tomsk oblast
	47,0
	46,7
	46,6
	31,7
	31,7
	31,7
	80,1
	78,4
	78,1

	Tyumen oblast
	54,8
	56,3
	56,5
	39,8
	41,5
	41,9
	100,0
	100,0
	100,0

	Republic of Buryatia
	50,5
	49,2
	49,0
	19,3
	18,8
	18,8
	76,7
	74,5
	74,0

	Republic of Tyva
	39,6
	38,9
	38,8
	43,7
	42,6
	42,5
	81,5
	79,1
	78,7

	Republic of Khakasia
	58,8
	57,5
	57,2
	24,3
	23,9
	23,8
	73,4
	71,2
	70,8

	Krasnoyarsk krai 
	33,4
	32,7
	32,5
	41,0
	39,8
	39,6
	73,9
	71,7
	71,2

	Irkutsk oblast
	46,3
	45,3
	45,1
	14,2
	14,1
	14,0
	73,8
	71,7
	71,3

	Chita oblast
	35,4
	34,8
	34,7
	30,1
	29,6
	29,5
	73,6
	71,6
	71,3

	Republic of Sakha 
(Yakutia) 
	37,6
	37,0
	36,9
	38,0
	37,2
	37,1
	76,6
	74,5
	74,1

	Yevreyskaya AO 
	39,5
	38,0
	37,9
	34,3
	33,0
	32,8
	69,5
	67,3
	66,9

	Chukotka AO округ
	2,5
	3,0
	3,0
	56,6
	55,3
	55,0
	60,9
	59,4
	59,0

	Primorsky krai 
	39,3
	38,4
	38,2
	36,0
	34,9
	34,7
	74,0
	71,8
	71,3

	Khabarovsk krai 
	65,8
	64,3
	64,0
	14,0
	13,9
	13,8
	77,7
	75,8
	75,4

	Amur oblast
	55,6
	54,3
	54,1
	12,9
	12,8
	12,8
	72,2
	70,1
	69,7

	Kamchatka oblast
	17,6
	17,0
	16,9
	85,2
	82,5
	82,0
	73,2
	70,9
	70,4

	Magadan oblast
	38,2
	37,1
	36,9
	31,8
	30,7
	30,6
	65,6
	63,5
	63,1

	Sakhalin oblast
	63,6
	62,9
	62,8
	43,6
	43,3
	43,3
	87,2
	85,6
	85,4

	Kaliningrad oblast
	30,2
	29,5
	29,4
	30,8
	30,1
	30,0
	76,6
	74,9
	74,5


Visual differences of the three indices we have built are insignificant. Moreover, mean-squared deviations of one index from another make: 1,46 for (19 and (22, 1,75 for (19 and (35, 0,30 for (22 and (23. In case the objects are ranked in accordance with indices set by the functions we have built, the mean deviation in object numbers set by (19 and (22 is equal to 1,1; (19 and (23 makes 1,5; (22 and (23 is 0,5. . In the first case 93 objects have the same position; in the second case 71, in the third case 149. Only 64 of 237 objects keep their positions in all three rankings. In this case the sensitivity of the indicator to measurement errors is less than in the preceding cases. It might be expected proceeding from the fact that statistical characteristics of the built indicators in this case are better.

4.2. Comparing the results: indicators and cluster analysis 

This section is to compare the results obtained by clusterization of properties reviewed above (IDS, IA, EP) measured by three indicators each (SPSL, PCISL, PCESL for IDS; SI, RGI, FI for IA; GRP, UL, FI for EP), the results are classified into classes in accordance with indicators built in the preceding section. There are three methods of classification of regions in accordance with the indicators we have built. 

· Since the indicator has values within the interval [0, 100], let us classify the set of objects into М classes in the following way 
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where М is the number of objects,, N is the number of clusters.

Let us classify the set of objects in such a way that all М classes contain the equal number of objects (more precisely, 
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· Let us classify the set of objects into М classes in accordance with the Ward Linkage method, using indicator ( as the characteristic of objects. 
The necessity of such comparative analysis of different methods to classify regions in accordance with the indicators is determined by the fact that it is possible to use the indicators as discriminant functions in different ways (for instance, in accordance with three methods offered in this study). The choice of the best method is possible only after a thorough substantive analysis. The results of this section are auxiliary and are used to render such analysis more easy. 

4.2.1. Interregional differentiation of living standards 

Let us build vertex matrices (see Tables 4.7, 4.8, and 4.9) in order to compare the classification of interregional differentiation of living standards according to three characteristics (SPSL, PCISL, PCESL) built in accordance with the Ward Linkage method (16 clusters) with three classifications built in accordance with the indicator by methods described above. 

Table 4.7.

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

	1
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0
	0
	0
	0
	4

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

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

	4
	10
	45
	0
	3
	0
	0
	0
	0
	0
	0
	5
	0
	0
	0
	0
	0
	63

	5
	27
	3
	0
	0
	0
	0
	30
	0
	0
	11
	5
	0
	0
	0
	0
	0
	76

	6
	1
	0
	31
	0
	0
	0
	6
	13
	0
	19
	0
	0
	0
	0
	0
	0
	70

	7
	0
	0
	8
	0
	0
	32
	0
	4
	0
	0
	0
	0
	0
	0
	0
	0
	44

	8
	0
	0
	0
	0
	0
	9
	0
	0
	0
	0
	0
	0
	0
	17
	0
	0
	26

	9
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	22
	0
	0
	25

	10
	0
	0
	0
	0
	19
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	19

	11
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	11

	12
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0
	0
	7
	0
	11

	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	8
	0
	0
	0
	0
	8

	14
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	2
	0
	0
	0
	3

	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	2

	16
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	8
	0
	0
	0
	8

	
	38
	52
	39
	5
	23
	41
	36
	17
	5
	30
	10
	13
	12
	39
	17
	6
	


As Table 4.7 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the first method do not differ very significantly. The amount of information about one classification contained in the other makes 2.459 bits. Since the entropy of classification built on the base of three characteristics makes 3.706 bits, and the entropy of classification built by indicator is 3.316 bits, it means that the knowledge of the first classification decreases the entropy of the second classification by 74.2 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 66.4 per cent. 

As Table 4.8 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the second method do not differ very significantly. The amount of information about one classification contained in the other makes 2.559 bits. Since the entropy of classification built on the base of three characteristics makes 3.706 bits, and the entropy of classification built by indicator is 4.000 bits, it means that the knowledge of the first classification decreases the entropy of the second classification only by 64.0 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 69.0 per cent. 

Table 4.8.

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

	1
	0
	10
	0
	2
	0
	0
	0
	0
	5
	0
	1
	0
	0
	0
	0
	6
	24

	2
	0
	19
	0
	3
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	24

	3
	6
	17
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	24

	4
	12
	6
	0
	0
	0
	0
	0
	0
	0
	0
	6
	0
	0
	0
	0
	0
	24

	5
	11
	0
	0
	0
	0
	0
	11
	0
	0
	2
	0
	0
	0
	0
	0
	0
	24

	6
	5
	0
	0
	0
	0
	0
	16
	0
	0
	3
	0
	0
	0
	0
	0
	0
	24

	7
	4
	0
	1
	0
	0
	0
	7
	0
	0
	12
	0
	0
	0
	0
	0
	0
	24

	8
	0
	0
	10
	0
	0
	0
	0
	4
	0
	9
	0
	0
	0
	0
	0
	0
	23

	9
	0
	0
	15
	0
	0
	0
	2
	5
	0
	2
	0
	0
	0
	0
	0
	0
	24

	10
	0
	0
	12
	0
	0
	2
	0
	8
	0
	2
	0
	0
	0
	0
	0
	0
	24

	11
	0
	0
	1
	0
	0
	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	24

	12
	0
	0
	0
	0
	0
	16
	0
	0
	0
	0
	0
	0
	0
	8
	0
	0
	24

	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	24
	0
	0
	24

	14
	0
	0
	0
	0
	17
	0
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0
	24

	15
	0
	0
	0
	0
	6
	0
	0
	0
	0
	0
	0
	1
	0
	0
	17
	0
	24

	16
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	12
	12
	0
	0
	0
	24

	
	38
	52
	39
	5
	23
	41
	36
	17
	5
	30
	10
	13
	12
	39
	17
	6
	


Table 4.9.

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

	1
	16
	0
	0
	0
	0
	0
	30
	0
	0
	8
	0
	0
	0
	0
	0
	0
	54

	2
	2
	30
	0
	4
	0
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0
	1
	41

	3
	2
	0
	14
	0
	0
	0
	4
	4
	0
	19
	0
	0
	0
	0
	0
	0
	43

	4
	18
	19
	0
	0
	0
	0
	0
	0
	0
	0
	6
	0
	0
	0
	0
	0
	43

	5
	0
	0
	22
	0
	0
	1
	2
	12
	0
	3
	0
	0
	0
	0
	0
	0
	40

	6
	0
	0
	0
	0
	4
	0
	0
	0
	0
	0
	0
	0
	0
	20
	0
	0
	24

	7
	0
	0
	3
	0
	0
	40
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	44

	8
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0
	0
	0
	0
	4

	9
	0
	3
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	5
	10

	10
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	8
	0
	0
	0
	0
	8

	11
	0
	0
	0
	0
	19
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	19

	12
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	9
	0
	0
	0
	9

	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	19
	0
	0
	19

	14
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	10

	15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	0
	0
	7
	0
	12

	16
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	3

	
	38
	52
	39
	5
	23
	41
	36
	17
	5
	30
	10
	13
	12
	39
	17
	6
	


As Table 4.9 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the third method do not differ very significantly. The amount of information about one classification contained in the other makes 2.648 bits. Since the entropy of classification built on the base of three characteristics makes 3.706 bits, and the entropy of classification built by indicator is 3.630 bits, it means that the knowledge of the first classification decreases the entropy of the second classification only by 71.5 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 73.0 per cent. 

4.2.2. Regional investment activity 

Let us build vertex matrices (see Tables 4.10, 4.11, and 4.12) in order to compare the classification of regional investment activity according to three characteristics (SI, RGI, FI) built in accordance with the Ward Linkage method (11 clusters) with three classifications built in accordance with the indicator by methods described above. In this case (14 is the index of investment activity. 

Table 4.10.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	2
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0
	2

	3
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1

	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1

	5
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0
	0
	4

	6
	0
	0
	0
	0
	0
	10
	0
	0
	0
	1
	0
	11

	7
	1
	14
	0
	0
	0
	4
	0
	0
	0
	3
	0
	22

	8
	12
	44
	2
	0
	0
	0
	0
	0
	0
	0
	0
	58

	9
	45
	16
	30
	29
	0
	0
	4
	0
	0
	0
	0
	124

	10
	3
	0
	17
	30
	61
	0
	21
	0
	7
	0
	0
	139

	11
	0
	0
	1
	0
	14
	0
	11
	0
	1
	0
	0
	27

	
	61
	74
	50
	59
	75
	18
	36
	3
	8
	5
	1
	


As Table 4.10 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the first method differ insignificantly (although the difference is more significant than in case of classifications by the indicators of interregional differentiation of living standards). The amount of information about one classification contained in the other makes 1.179 bits. Since the entropy of classification built on the base of three characteristics makes 2.917 bits, and the entropy of classification built by indicator is 2.284 bits, it means that the knowledge of the first classification decreases the entropy of the second classification by 51.6 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification only by 40.4 per cent. 

Table 4.11.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	

	1
	1
	8
	0
	0
	0
	18
	0
	3
	0
	5
	1
	36

	2
	4
	31
	1
	0
	0
	0
	0
	0
	0
	0
	0
	36

	3
	9
	23
	3
	0
	0
	0
	0
	0
	0
	0
	0
	35

	4
	13
	12
	11
	0
	0
	0
	0
	0
	0
	0
	0
	36

	5
	20
	0
	10
	5
	0
	0
	0
	0
	0
	0
	0
	35

	6
	10
	0
	5
	17
	0
	0
	4
	0
	0
	0
	0
	36

	7
	2
	0
	5
	22
	2
	0
	3
	0
	1
	0
	0
	35

	8
	2
	0
	5
	13
	11
	0
	3
	0
	1
	0
	0
	35

	9
	0
	0
	6
	2
	20
	0
	5
	0
	2
	0
	0
	35

	10
	0
	0
	3
	0
	24
	0
	7
	0
	1
	0
	0
	35

	11
	0
	0
	1
	0
	18
	0
	14
	0
	3
	0
	0
	36

	
	61
	74
	50
	59
	75
	18
	36
	3
	8
	5
	1
	


As Table 4.11 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the second method differ insignificantly. The amount of information about one classification contained in the other makes 1.372 bits. Since the entropy of classification built on the base of three characteristics makes 2.917 bits, and the entropy of classification built by indicator is 3.459 bits, it means that the knowledge of the first classification decreases the entropy of the second classification only by 39.7 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 47.0 per cent. 

Table 4.12.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	

	1
	18
	0
	12
	28
	0
	0
	5
	0
	0
	0
	0
	63

	2
	11
	25
	4
	0
	0
	0
	0
	0
	0
	0
	0
	40

	3
	3
	0
	14
	29
	50
	0
	16
	0
	4
	0
	0
	116

	4
	2
	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	25

	5
	26
	12
	17
	2
	0
	0
	0
	0
	0
	0
	0
	57

	6
	1
	12
	0
	0
	0
	0
	0
	0
	0
	1
	0
	14

	7
	0
	2
	0
	0
	0
	14
	0
	0
	0
	3
	0
	19

	8
	0
	0
	0
	0
	0
	4
	0
	0
	0
	1
	0
	5

	9
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	1
	4

	10
	0
	0
	0
	0
	3
	0
	5
	0
	1
	0
	0
	9

	11
	0
	0
	3
	0
	22
	0
	10
	0
	3
	0
	0
	38

	
	61
	74
	50
	59
	75
	18
	36
	3
	8
	5
	1
	


As Table 4.12 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the third method practically do not differ. The amount of information about one classification contained in the other makes 1.328 bits. Since the entropy of classification built on the base of three characteristics makes 2.917 bits, and the entropy of classification built by indicator is 2.927 bits, it means that the knowledge of the first classification decreases the entropy of the second classification only by 45.5 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 45.4 per cent. 

4.2.3. Economic potential 

Let us build vertex matrices (see Tables 4.13, 4.14, and 4.15) in order to compare the classification of regional economic potential according to three characteristics (GRP, UL, FI) built in accordance with the Ward Linkage method (16 clusters) with three classifications built in accordance with the indicator by methods described above. 

Table 4.13.

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

	1
	0
	0
	0
	0
	0
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6

	2
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3

	3
	0
	0
	0
	7
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14

	4
	0
	0
	1
	7
	0
	2
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	13

	5
	4
	0
	3
	12
	6
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	27

	6
	8
	0
	7
	2
	8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	26

	7
	6
	0
	14
	0
	6
	0
	4
	0
	0
	0
	0
	0
	1
	0
	1
	0
	32

	8
	0
	3
	2
	0
	0
	0
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	11

	9
	0
	4
	1
	0
	0
	0
	6
	0
	0
	0
	0
	0
	1
	0
	0
	0
	12

	10
	0
	0
	0
	0
	0
	0
	3
	0
	1
	0
	0
	0
	0
	0
	0
	0
	4

	11
	0
	2
	0
	0
	0
	0
	0
	4
	5
	1
	0
	0
	0
	1
	0
	0
	13

	12
	0
	0
	0
	0
	0
	0
	0
	29
	4
	0
	0
	0
	0
	2
	0
	0
	35

	13
	0
	0
	0
	0
	0
	0
	0
	15
	1
	0
	0
	0
	0
	10
	0
	0
	26

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

	15
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	2
	0
	0
	0
	0
	0
	4

	16
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	3

	
	18
	9
	28
	28
	20
	18
	19
	51
	14
	4
	2
	4
	2
	14
	3
	3
	


As Table 4.13 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the first method differ insignificantly. The amount of information about one classification contained in the other makes 1.987 bits. Since the entropy of classification built on the base of three characteristics makes 3.499 bits, and the entropy of classification built by indicator is 3.636 bits, it means that the knowledge of the first classification decreases the entropy of the second classification by 54.6 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 56.8 per cent. 

Table 4.14.

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

	1
	0
	0
	0
	2
	0
	12
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14

	2
	0
	0
	0
	8
	0
	5
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	15

	3
	0
	0
	1
	9
	1
	1
	0
	0
	0
	0
	0
	2
	0
	0
	1
	0
	15

	4
	2
	0
	3
	6
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	15

	5
	4
	0
	4
	3
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	15

	6
	5
	0
	3
	0
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14

	7
	6
	0
	6
	0
	2
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	15

	8
	1
	0
	5
	0
	4
	0
	3
	0
	0
	0
	0
	0
	0
	0
	1
	0
	14

	9
	0
	3
	5
	0
	0
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	15

	10
	0
	4
	1
	0
	0
	0
	8
	0
	1
	0
	0
	0
	1
	0
	0
	0
	15

	11
	0
	2
	0
	0
	0
	0
	1
	4
	6
	1
	0
	0
	0
	1
	0
	0
	15

	12
	0
	0
	0
	0
	0
	0
	0
	12
	2
	0
	0
	0
	0
	1
	0
	0
	15

	13
	0
	0
	0
	0
	0
	0
	0
	14
	1
	0
	0
	0
	0
	0
	0
	0
	15

	14
	0
	0
	0
	0
	0
	0
	0
	13
	0
	0
	0
	0
	0
	2
	0
	0
	15

	15
	0
	0
	0
	0
	0
	0
	0
	5
	1
	0
	0
	0
	0
	9
	0
	0
	15

	16
	0
	0
	0
	0
	0
	0
	0
	3
	3
	3
	2
	0
	0
	1
	0
	3
	15

	
	18
	9
	28
	28
	20
	18
	19
	51
	14
	4
	2
	4
	2
	14
	3
	3
	


Table 4.15.

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

	1
	8
	0
	8
	5
	8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	30

	2
	0
	2
	0
	0
	0
	0
	0
	4
	5
	1
	0
	0
	0
	1
	0
	0
	13

	3
	2
	0
	8
	0
	5
	0
	2
	0
	0
	0
	0
	0
	1
	0
	1
	0
	19

	4
	0
	0
	0
	6
	0
	3
	0
	0
	0
	0
	0
	2
	0
	0
	0
	0
	11

	5
	8
	0
	4
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	15

	6
	0
	0
	1
	4
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	7

	7
	0
	0
	0
	4
	0
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	9

	8
	0
	0
	0
	0
	0
	9
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	9

	9
	0
	0
	0
	9
	3
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	14

	10
	0
	1
	6
	0
	1
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	15

	11
	0
	6
	1
	0
	0
	0
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	12

	12
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	3
	5

	13
	0
	0
	0
	0
	0
	0
	0
	1
	1
	3
	1
	0
	0
	0
	0
	0
	6

	14
	0
	0
	0
	0
	0
	0
	5
	0
	1
	0
	0
	0
	1
	0
	0
	0
	7

	15
	0
	0
	0
	0
	0
	0
	0
	34
	4
	0
	0
	0
	0
	2
	0
	0
	40

	16
	0
	0
	0
	0
	0
	0
	0
	12
	2
	0
	0
	0
	0
	11
	0
	0
	25

	
	18
	9
	28
	28
	20
	18
	19
	51
	14
	4
	2
	4
	2
	14
	3
	3
	


As Table 4.14 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the second method differ insignificantly. The amount of information about one classification contained in the other makes 1.978 bits. Since the entropy of classification built on the base of three characteristics makes 3.499 bits, and the entropy of classification built by indicator is 3.999 bits, it means that the knowledge of the first classification decreases the entropy of the second classification only by 49.5 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 56.5 per cent. 

As Table 4.15 demonstrates, the classification by three characteristics and the classification by indicator built in accordance with the third method differ insignificantly. The amount of information about one classification contained in the other makes 2.075 bits. Since the entropy of classification built on the base of three characteristics makes 3.499 bits, and the entropy of classification built by indicator is 3.753 bits, it means that the knowledge of the first classification decreases the entropy of the second classification only by 55.3 per cent. At the same time, the knowledge of the second classification decreases the entropy of the first classification by 59.3 per cent. 

4.3. Types of RF regions 

Since the obtained classifications of RF regions in accordance with three selected economic characteristics have satisfactory statistical properties and contain the amount of information sufficient to distinguish among regions characterized by different economic situation and / or character of economic processes, we may use the results of the multidimensional classification in order to build a typology of RF subjects, i.e. singling out of homogeneous (from the viewpoint of economic situation and economic behavior) types of RF regions in the chosen multidimensional space of economic indicators. The Ingush Republic, Yevreyskaya AO, and Chukotka AO are excluded from the typology, since they are not present in all three classifications. For the distribution of RF regions by classes in accordance with the three-dimensional classification by the indicators of living standards, investment activity, and economic potential see Table 4.16.

Table 4.16. RF regions by class in accordance with three-dimensional classification by indicators of living standards, 
investment activity, and economic potential. 

	Region
	living standards
	investment activity
	economic potential

	Republic of Karelia
	5
	1
	3

	Republic of Komi
	1
	4
	1

	Arkhangelsk oblast 
	4
	3
	5

	Vologda oblast 
	5
	3
	2

	Murmansk oblast 
	1
	3
	3

	Saint-Petersbourg city
	4
	2
	2


Table 4.16. cont`d

	Region
	living standards
	investment activity
	economic potential

	Leningrad oblast 
	4
	5
	1

	Novgorod oblast 
	1
	6
	2

	Pskov oblast 
	2
	1
	2

	Bryansk oblast 
	4
	1
	3

	Vladimir oblast 
	5
	3
	2

	Ivanovo oblast 
	5
	1
	3

	Kaluga oblast 
	5
	1
	2

	Kostroma oblast 
	5
	2
	2

	Moscow city
	1
	6
	2

	Moscow oblast 
	5
	3
	2

	Oryol oblast 
	5
	2
	2

	Ryazan oblast 
	5
	1
	4

	Smolensk oblast 
	5
	1
	3

	Tver oblast 
	5
	3
	2

	Tula oblast 
	6
	1
	2

	Yaroslavl oblast 
	6
	3
	1

	Republic of Mariy El 
	2
	4
	2

	Republic of Mordovia
	2
	1
	2

	Chuvash Republic 
	4
	4
	2

	Kirov oblast 
	4
	1
	2

	Nizhny Novgorod oblast 
	6
	1
	2

	Belgorod oblast 
	6
	5
	2

	Voronezh oblast 
	5
	1
	2

	Kursk oblast 
	5
	4
	2

	Lipetsk oblast 
	6
	4
	2

	Tambov oblast 
	5
	1
	2

	Republic of Kalmykia
	2
	3
	6

	Republic of Tatarstan
	1
	5
	1

	Astrakhan oblast 
	2
	5
	1

	Volgograd oblast 
	2
	4
	5

	Penza oblast 
	2
	1
	2

	Samara oblast 
	1
	1
	2

	Saratov oblast 
	5
	3
	5


Table 4.16. cont`d

	Region
	living standards
	investment activity
	economic potential

	Ulianovsk oblast 
	6
	1
	2

	Republic of Adygea
	2
	2
	2

	Republic of Dagestan
	2
	4
	6

	Kabardian-Balkarian Republic 
	2
	5
	6

	Karach-Cherkesian Republic 
	2
	4
	6

	Republic of North Osetia
	2
	3
	3

	Krasnodar krai 
	5
	3
	2

	Stavropol krai 
	2
	1
	3

	Rostov oblast 
	3
	1
	4

	Republic of Bashkortostan
	3
	4
	1

	Udmurtian Republic 
	5
	5
	5

	Kurgan oblast 
	2
	1
	2

	Orenburg oblast 
	3
	4
	1

	Perm oblast 
	3
	3
	1

	Sverdlovsk oblast 
	5
	4
	2

	Chelyabinsk oblast 
	5
	3
	2

	Republic of Altai
	2
	1
	3

	Altai krai 
	2
	1
	2

	Kemerovo oblast 
	1
	4
	1

	Novosibirsk oblast 
	2
	1
	2

	Omsk oblast 
	5
	2
	4

	Tomsk oblast 
	5
	3
	1

	Tyumen oblast 
	1
	5
	1

	Republic of Buryatia
	2
	4
	4

	Republic of Tyva
	2
	3
	4

	Republic of Khakasia
	4
	3
	5

	Krasnoyarsk krai 
	1
	4
	4

	Irkutsk oblast 
	3
	1
	4

	Chita oblast 
	2
	1
	4

	Republic of Sakha (Yakutia) 
	5
	3
	4

	Primorsky krai 
	5
	1
	4

	Khabarovsk krai 
	5
	3
	5

	Amur oblast 
	5
	1
	2


Table 4.16. cont`d

	Region
	living standards
	investment activity
	economic potential

	Kamchatka oblast 
	5
	1
	2

	Magadan oblast 
	4
	3
	3

	Sakhalin oblast 
	5
	6
	1

	Kaliningrad oblast 
	5
	1
	5


Qualitative analysis of the combined classifying of RF regions across the three classifications allows singling out 7 types of RF regions with homogenous (or converging) values of indicators that characterize economic situation and economic activity in the region. Below we consider in a greater detail the noted types of RF regions and their main economic characteristics. The types were given conditional names, which, we believe, adequately reflect key distinctive features of each group.

Type I “Producers-consumers”

This type comprises 9 regions: Irkutsk oblast, Krasnoyarsk krai, Lipetsk oblast, Murmansk oblast, Nizhny Novgorod oblast, Rostov oblast, Samara oblast, Tula oblast, and Ulyanovsk oblast.

These regions are characterized with a relatively high (or growing) level of their population’s living standards, however investment activity appears low there. As Table 4.2 demonstrates, while the values of indicators characterizing living standards are higher than the national average (the share of population with incomes below the subsistence level is 22.1 per cent as compared to 33.1 per cent; the ratio between per capita incomes and the subsistence level is 203.2 per cent as compared to 169.7 per cent; the ratio between per capita spending and the subsistence level is 179.7 per cent as compared to 146.0 per cent), the average share of investment in fixed assets in these regions makes 15.3 per cent as compared to the national average at 18.0 per cent, the rates of growth of investment in fixed assets are below the national average, the amount of foreign investment is more than twofold less than the national average. The common feature for all the regions is a relatively low proportion of the fuel sector (4.3 per cent as compared to the national average at 10.3 per cent). These regions are named “producers” conventionally, since this group includes regions where economies are dominated both by industrial production, and agriculture. The common feature of these regions is, primarily, a relatively low share of the fuel sector. 

So, this type to a sufficient extent is represented by rich regions whose economic activity and well-being is not based upon the fuel sector output. At the same time the stability of their economic state appears loose enough, as investment processes are weak there. In other words, these regions survive by consuming the existing capital, not making any investment  for the purpose of future economic growth. Actually, this type comprises regions whose economies’ backbone is large metallurgical enterprises (Krasnoyarsk krai, Lipetsk oblast, Murmansk oblast, Nizhny Novgorod oblast, Rostov oblast), or a widely diversified machine-engineering sector with a substantial proportion of defense sector (Irkutsk oblast, Nizhny Novgorod oblast, Samara oblast, Tula oblast, and Ulyanovsk oblast).

Type 2 “Oil producers-consumers”.

This group comprises 6 regions: Republic of Bashkortostan, Kemerovo Oblast, Komi Republic, Orenburg oblast, Perm oblast, Yaroslavl oblast.

These regions are also characterized with a relatively high (or growing) level of population’s living standards and a low investment activity. As Table 4.2 demonstrates, in this type the share of population with incomes below the subsistence level is 24.5 per cent as compared to the national average at 33.1 per cent; the ratio between per capita incomes and the subsistence level is 198.8 per cent as compared to 169.7 per cent; the ratio between per capita spending and the subsistence level is 158.2 per cent as compared to 146.0 per cent), the rates of growth of investment in fixed assets are below the national average (98.8 per cent), the amount of foreign investment is 1.2 per cent as compared to 2.1 per cent. However, the share of the fuel sector is high there (33.0 per cent as compared with 10.3 per cent). It shall be mentioned that the rates of economic growth in these regions are below the national average (99.8 per cent).

So, to a sufficient extent this type is represented by reach regions whose economic activity and well-being are based on the output of the fuel sector. Volume of investment is small there, and the regions’ economic state appears fully dependent on price fluctuations for mineral fuel. This type comprises regions whose economies’ backbone is oil-producing (Republic of Bashkortostan, Republic of Komi, Orenburg oblast, Perm oblast, Yaroslavl oblast), oil processing (Republic of Bashkortostan, Republic of Komi, Orenburg oblast, Perm oblast, Yaroslavl oblast) and coal (Kemerovo oblast, Republic of Komi) companies. An interesting (and partially disputable) phenomenon is the attribution to this type of Bashkortostan and Perm oblast, as in addition to the fuel sector, it is well developed machine engineering that plays an important role in these two regions. 
Type 3. “Poor consumers”

This is the biggest group comprising 29 regions: Altai krai, Amur oblast, Bryansk oblast, Republic of Buryatia, Voronezh oblast, Republic of Altai, Ivanovo oblast, Kaluga oblast, Kamchatka oblast, Republic of Karelia, Kirov oblast, Kurgan oblast, Kursk oblast, Magadan oblast, Republic of Mariy El, Republic of Mordovia, Novosibirsk oblast, Penza oblast, Primorsky krai, Pskov oblast, Ryazan oblast, Sverdlovsk oblast, Republic of North Osetia, Smolensk oblast, Stavropol krai, Tambov oblast, Republic of Tyva, Chita oblast, Chuvash Republic.

These regions are characterized by a low (or declining) level of their population’s living standards and a low investment activity. Thus, according to the data presented in Table 4.2, the share of population with incomes below the subsistence level is 38.6 per cent as compared to the national average at 33.1 per cent; the ratio between per capita incomes and the subsistence level is 146.8 per cent as compared to 169.7 per cent; the ratio between per capita spending and the subsistence level is 124.2 per cent as compared to 146.0 per cent), the share of investment in fixed assets is 15.8 per cent as compared to 18.0 per cent, the rates of growth of investment in fixed assets make 97.0 per cent of the national average, the amount of foreign investment is more than twofold less than the national average (0.9 per cent as compared with 2.1 per cent)This type mostly comprises territories with a relatively low share of the fuel sector (2.5 per cent) The level of unemployment in these regions is higher than the national average (15.2 per cent as compared with 14.8 per cent).

So, this type is represented chiefly by poor regions lacking abundant mineral resources. The absence of a strong economic basis and their own resources constitutes a key factor that also inhibits investment processes there. In fact, this type comprises regions that find themselves in the most difficult economic state, while prospects for renewal of their economies still remain extremely uncertain. These are a number of national Republics (Republic of Buryatia, Republic of Altai, Republic of Karelia, Republic of Mariy El, Republic of Mordovia, Republic of North Osetia, Republic of Tyva, Chuvash Republic), Siberian and Far-Eastern regions (Altai krai, Amur oblast, Kamchatka oblast, Kurgan oblast, Magadan oblast, Novosibirsk oblast, Primorsky krai, Chita oblast), agrarian regions located in the European part of RF (Bryansk oblast, Voronezh oblast, Kaluga oblast, Kursk oblast, Penza oblast, Ryazan oblast, Smolensk oblast, Stavropol krai, Tambov oblast), and those with a very narrow profile (Ivanovo oblast – light industry, Kirov oblast – timber and woodworking industry). The fact that Sverdlovsk oblast – a mighty industrial center in Urals that, apart from other things, is on possession of a rich resource base area also falls into this type deserves a special study.

Type 4 “Rich investors”

This group comprises 5 RF regions: Belgorod oblast, Moscow city, Novgorod oblast, Republic of Tatarstan, Tyumen oblast.

These regions are characterized by their population’s high living standards and a high investment activity. As Table 4.2 demonstrates, the share of population with incomes below the subsistence level is the lowest among all singled out types of regions (19.3 per cent), while the ratio between per capita incomes and the subsistence level and the ratio between per capita spending and the subsistence level are maximal (about three). The share of investment in fixed assets is 24.4 per cent as compared to 18.0 per cent, the rates of growth of investment in fixed assets make 108.8 per cent of the national average, the amount of foreign investment is two times more as compared to the national average. This type comprises both the regions  with a relatively high and low proportion of the fuel sector, however, the average value of this indicator is rather high – 22.5 per cent. The level of unemployment is relatively low (10.5 per cent as compared with 14.8 per cent).

So, this type includes the most prosperous, as far as economic and social perspective is concerned, regions. Notably, only two of them has a high fuel component in their GRP=s: that is , Republic of Tatarstan and Tyumen oblast, while the other two - Belgorod oblast and Novgorod oblast – have managed to raise local living standards and economic potential primarily by developing new production there (mostly with participation of foreign capital). The city of Moscow falls under this type, as its economic state is determined by its status of the national capital and financial center. It is a high (or rising) investment activity at the expense of both domestic and foreign investment which is their key distinctive feature, which also establishes capacity for their sustained economic state in the future.

Type 5. “Poor investors”

This type comprises 10 regions, as follows: Republic of Adygea, Astrakhan oblast, Kabardian-Balkarian Republic, Kostroma oblast, Leningrad oblast, Omsk oblast, Oryol oblast, Saint-Petersburg city, Sakhalin oblast, Udmurt Republic. 

These regions, too, are characterized by a high investment activity. As Table 4.2 demonstrates, the values of indicators characterizing investment activity are the highest among all types of regions: the rates of growth of investment in fixed assets make 111.5 per cent of the national average, while the amount of foreign investment is almost three times higher than the national average (6.00 per cent as compared to 2.1 per cent). However, their living standards are relatively low (the average values of indicators characterizing living standards are close to the national average). This group comprises the regions mostly with a low share of the fuel sector (except Leningrad and Sakhalin oblasts).

This type is represented by relatively poor (with a low or lowering living standards) regions where, nonetheless, active investment processes are underway. Notably, economic capacity (according to our classification) of the majority of them is sufficiently high, which, however, does not help raise their population’s living standards. Nevertheless, the current investments allow hopes for improvement of the situation there (their transition towards “Rich investors” or “Consumers”) in the short run. The fact that St. Petersburg – the second largest city and financial center with a highly developed industrial sector also falls within this type deserve a separate study.

Type 6. “Shaky” regions

This type includes 8 regions: Vladimir oblast, Vologda oblast, Krasnodar krai, Moscow oblast, Republic of Sakha (Yakutia), Tver oblast, Tomsl oblast, Chelyabinsk oblast).

These regions are characterized by an extremely unstable situation in social and economic areas: their population’s living standards, investment activity and economic potential change from year to year, while there have been no clear trends to improvement or deterioration of the situation there. The average values of all characteristics are slightly below the national averages, with the exception of the ratio between the investment in fixed assets and GRP (18.7 per cent as compared with 18.0 per cent). This group comprise regions with a low share of the fuel sector (except Tyumen oblast).

It is noteworthy that a considerable part of this group is represented by the regions with a sufficiently mature processing sector with a high share of defense enterprises in it- Vladimir, Moscow, Tomsk and Chelyabinsk oblasts. At the same time the type also comprises several Subjects of RF where the largest metallurgical and mining companies operate successfully: in Vologda oblast- Severstal, in Republic of Sakha (Yakutia)- Alrosa, and OAO MMK- in Chelyabinsk obalst. Obviously, the economic situation in these particular regions appear strongly dependent on changes in the state of the noted companies.

Type 7. “Depressive” regions

This type comprises 9 regions: Arkhangelsk oblast, Volgograd oblast, Republic of Dagestan, Kaliningrad oblast, Republic of Kalmykia, Karachaevo-Cherkessia, Saratov oblast, Khabarovsk krai, Republic of Khakassia.

These regions are also characterized with a very unstable economic situation: investment activity and economic capacity change from year to year there. However, the common characteristic feature of the group is prevalence of a steadily low (or declining) level of their population’s living standards. For instance, as Table 4.17 demonstrates, in this type the share of population with incomes below the subsistence level is above 40 per cent, while the level of unemployment is at 18.0 per cent.

Table 4.17.

	Type
	1
	2
	3
	4
	5

	Producers consumers
	22,1%
	203,2%
	179,7%
	15,3%
	98,0%

	Oil producers-consumers
	24,5%
	198,8%
	158,2%
	20,1%
	98,8%

	Poor consumers
	38,6%
	146,8%
	124,2%
	15,8%
	97,0%

	Rich investors
	19,3%
	302,4%
	299,9%
	24,4%
	108,8%

	Poor investors
	32,9%
	158,9%
	138,7%
	21,2%
	111,5%

	Shaky regions
	28,5%
	168,5%
	140,8%
	18,7%
	104,4%

	Depressive regions
	40,8%
	136,5%
	110,8%
	19,3%
	95,4%

	Russian average
	33,1%
	169,7%
	146,0%
	18,0%
	100,0%

	Type
	6
	7
	8
	9

	Producers consumers
	0,9%
	101,8%
	12,6%
	4,3%

	Oil producers-consumers
	1,2%
	99,8%
	12,6%
	33,0%

	Poor consumers
	0,9%
	100,6%
	15,2%
	2,5%

	Rich investors
	4,9%
	104,4%
	10,5%
	22,5%

	Poor investors
	6,0%
	100,4%
	14,5%
	14,7%

	Shaky regions
	2,5%
	101,5%
	12,5%
	6,5%

	Depressive regions
	1,3%
	97,1%
	18,0%
	13,2%

	Russian average
	2,1%
	100,0%
	14,8%
	10,3%


1 – the share of population with incomes below the subsistence level

2 – the ratio between per capita incomes and the subsistence level

3 – the ratio between per capita spending and the subsistence level

4 – the share of investment in fixed assets in GRP

5 – relative rates of growth in investment in fixed assets as compared to the national average

6 – the ratio between foreign investment and GRP

7 – the ratio between rates of growth in GRP and GDP

8 – the level of unemployment (by end-year, in per cent of the economically active population)

9 – the share of fuel industry in the volume of the regional industrial output

The main distinctive feature of this type of regions from the other two types of poor regions (“Poor consumers” and “Poor investors” is that they cannot be attributed to the both. So, these regions were defined as depressive, as they have not opted for their path of economic development –preservation of a loosely developed economic basis or attraction of investment in a hope for future growth- as yet. The geographical spread of such regions is fairly big: from the Northern Caucasus (Dagestan, Kalmykia, Karachaevo-Cherkessia) down to Siberia and Far East (Khabarovsk krai, Republic of Khakassia), plus, for example, Kaliningrad Oblast whose economic situation specifically depends on the uncertainty of political and economic status of this exclave of RF.

Table 4.17 presents average values of three characteristics of living standards under consideration. Figure 4.1 demonstrates the geographical distribution of regions by classes. Similarly to the classifications of regions by individual groups of characteristics presented above, we can single out three territories where concentrate regions of the same type: North Caucasus – “depressive” regions, the Central European part of Russia and the south of Siberia – “poor consumers.”

An analysis of distribution of regions across types demonstrates the importance of other, first of all, institutional factors. Thus, the inadequacy of institutional transformations primarily reflected by the persisting high share of state-owned means of production and, therefore, in the majority of cases,ывапываываывпывп low effectiveness of production, often accounts for the fact that the region is classified into a type of behavior characterized by low living standards, investment, or unstable economic situation. The comparison of the results of the typology with the regional analysis of ownership structure and its dynamics over the period (see Annex 3) demonstrates that regions, where the state is most active in the economy (for instance, ethnic and administrative entities, the Arkhangelsk, Kirov, Smolensk, Tambov oblasts, the Khabarovsk krai) belong to the type of “poor consumers,” “shaky,” or “depressive” regions
. It is noteworthy that another region characterized by an extremely high share of state ownership (the Murmansk oblast) also belongs to “consumers,” however, deposits of mineral wealth (ores, salt) located within its territory ensure rather high living standards and economic potential.

Figure 4.1.

The slow pace of institutional transformations may also account for the relatively disastrous situation of a number of regions having good economic potential. For instance, the massive participation of the state in the economic activities in the Moscow and Leningrad oblasts accounts for their belonging to the types of “shaky” region and “poor investors” respectively. On the other hand, the pursuit of regional economic policies aimed to stimulate private initiative and develop private property ensured that the Belgorod oblast is among “rich investors”, in spite of its weak economic potential.

The use of additional information related to the institutional and political specifics of each RF subject permits to explain the existence of “shaky” regions (i.e. those which in fact are outside any qualitative type), and the mentioned above unexplainable (by analysis of quantitatively measured economic indicators) entry of regions into this or that class. Unfortunately, due to its non-measurability (primarily expert evaluations) this information can not be directly used for the building of another classification by formal methods.

For instance, the analysis of RF regions’ rankings regularly published by “Ekspert”
 magazine demonstrates that regions we classified as “shaky” regions have the following rankings among all RF regions with regard to the observed indicators: 

	Investment risk
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Vladimir obl.
	36
	0,987
	71
	74
	42
	29
	36
	24
	10

	Vologda obl.
	6
	0,858
	42
	12
	3
	11
	4
	10
	76

	Krasnoyarsk krai
	7
	0,862
	10
	23
	29
	12
	14
	6
	63

	Moscow obl.
	15
	0,918
	26
	77
	12
	16
	25
	46
	36

	Republic of Sakha
	71
	1,213
	58
	41
	85
	52
	76
	52
	59

	Tver obl.
	11
	0,899
	9
	52
	10
	68
	60
	28
	8

	Tomsk obl.
	32
	0,980
	52
	78
	22
	17
	24
	58
	58

	Chelyabinsk obl.
	77
	1,336
	68
	73
	63
	33
	20
	45
	88


1 – Ranking of risk (2000–2001); 2 – Average weighted index of risk (Russia = 1); 
3 – legislative ranking; 4 – Political ranking; 5 – Social ranking; 6 – Economic ranking; 
7 – Financial ranking; 8 – Criminal ranking; 9 – Ecological ranking.

As these tables demonstrate, practically all regions are characterized by significant dispersion of rankings across different categories; however, values from the lower part of the list predominate as concerns legislative, political, and economic risks, infrastructure potential. For instance, the Vologda oblast demonstrate a low investment risk, however, at the same time, the experts evaluate its potential as a low one.  On the other hand, the high potential of the Moscow oblast is depreciated by relatively high risks (first of all, political and criminal). The Krasnoyarsk krai somewhat stands out. However, the “Ekspert” ranking reflects considerable positive changes occurring in the region over the last two years. It is most probable that at present it may belong to a different type.

	Investment potential
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Vladimir obl.
	36
	32
	45
	13
	40
	22
	44
	33
	69

	Vologda obl.
	38
	55
	40
	60
	16
	53
	22
	28
	65

	Krasnoyarsk krai
	10
	4
	5
	10
	11
	21
	11
	8
	29

	Moscow obl.
	3
	2
	2
	4
	6
	2
	4
	3
	51

	Republic of Sakha
	17
	39
	29
	85
	21
	47
	18
	35
	1

	Tver obl.
	43
	36
	44
	26
	42
	24
	42
	49
	63

	Tomsk obl.
	47
	33
	41
	76
	44
	26
	36
	40
	30

	Chelyabinsk obl.
	14
	8
	13
	49
	10
	9
	10
	7
	24


1 – Ranking of potential (2000–2001);  2 – Labor ranking; 3 – Consumer ranking; 4 – Infrastructure ranking; 5 – Industrial ranking; 6 – Innovation ranking; 7 – Financial ranking; 8 – Institutional ranking; 9 – Natural and resource ranking.
Let us analyze the possible factors behind other disputable results, in particular, the inclusion of the Sverdlovsk oblast in the type of “poor consumers” and St. Petersburg in the type of “poor investors.” A distinctive feature of the Sverdlovsk oblast is its high potential observed across the majority of indicators at the background of extremely high risks. For instance, the oblast is ranked 61st among all RF subjects in terms of the general level of investment risks (76th – legislative risks, 70th – political risks, 64th – criminal risks). A weakness of the region is its low infrastructure potential (the region is ranked 45th ). Such a combination of factors is determined by the withdrawal of the major part of regional revenues from the territory of the Sverdlovsk oblast, what negatively affects investment activity. As a result, the regional living standards are relatively low, while the region’s economy orients toward the current consumption.

The case of St. Petersburg is more complicated. According to the “Ekspert” ranking, in 2000 – 2001 this region was characterized by high potential and moderate risks. However, it shall be noted that in some periods (1995 through 1996 and 1999 through 2000) St. Petersburg was not included in the number of top 10 regions with lowest risks, while political risk remains extremely high (80th in 2000 through 2001). Therefore, it may be assumed that the high investment activity levels observed at the background of the lack of external investment (both from abroad and other regions) and low living standards may be explained by a small share of revenues allocated for wages, salaries, and other social payments to the population (through the budget), while the share of savings and investment is high.



� See, for instance, Yenyukov I. S. Metody, algoritmy, programmy mnogomernogo statisticheskogo analiza (Methods, Algorithms, Programs of Multivariate Statistical Analysis). – M.: Finansy i Statistika, 1986; Faktorny, diskriminantny i klasterny analiz (Factor, Discriminative, and Cluster Analysis. – M.: Finansy i statistika, 1989; Kulaichev A. P. Metody i sredstva analiza dannykh v srede Windows. STADIA 6.0. (Methods and Ways to Analyze Data in Windows Environment. STADIA 6.0.) – M.: Informatika i kompyutery, 1996; SPSS for Windows: Professional Statistics, 6.0. ( SPSS Inc., 1993.


� Moscow city (a “rich investor”) is an exclusion due to its special status of the capital. For instance, many all-Russian companies, which carry out large investment projects, are registered as legal entities in Moscow. Besides, Moscow is the financial center of Russia, what accounts for the redistribution of financial flows in its favor.


� See: “Ranking of investment attractiveness of Russia’s regions. 2000 – 2001.” // “Ekspert,” No. 41, 5 November, 2001, pp. 97 – 128.





PAGE  
96

_1083479772.unknown

_1083479823.unknown

_1083479946.unknown

_1083480028.unknown

_1083483178.unknown

_1083483182.unknown

_1083483185.unknown

_1083483160.unknown

_1083479999.unknown

_1083480025.unknown

_1083479949.unknown

_1083479876.unknown

_1083479941.unknown

_1083479845.unknown

_1083479804.unknown

_1083479816.unknown

_1083479820.unknown

_1083479811.unknown

_1083479794.unknown

_1083479799.unknown

_1083479791.unknown

_1083479536.unknown

_1083479744.unknown

_1083479768.unknown

_1083479620.unknown

_1083479494.unknown

_1083479499.unknown

_1083479489.unknown

_1074507847.unknown

