
Appendices

Appendix 1. Technical Aspects of Different Models 
for Interbudgetary Equalizing Transfers Allocation 

Models without limits on resources available for interbudgetary equalization. 
A. Allocation of financial assistance in order to cover the difference between estimated of subnational spending and revenue indicators. 
1. Allocation of the transfer is dependent on the given territory’s current revenue and expenditures. 

The size of financial assistance is established by the following formula: 

	Tri = Ei – Ti
	(P1-1) 


Where Tri – the size of assistance to a given region. 

Ei – the region’s own expenditures. 

Ti – the region’s own revenues. 

2. Allocation of transfers in order to set subnational spending on a certain level  independent of the territory’s fiscal capacity, as follows: 
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Where 
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E

– estimated expenditure needs in a given region (per capita). Expenditure needs are estimated by federal authorities based on the average national level or another level that federal authorities deem as a good basis for allocation. 

Ni - expenditure needs index for a given region (Ni=1 for a region in which spending needs are equal to the average). 

In this case the grant amount to a given territory is allocated based on the following formula: 
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The formula for assistance allocation can also be built based on subnational fiscal capacity (if national authorities intend to stimulate regional fiscal efforts). In such a case the grant amount will be calculated in accordance to the following formula: 
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Where 
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– standard (average or maximum) subnational tax rate from based on which national authorities allocate equalizing funds in accordance to the territory’s fiscal capacity,. 
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– estimated necessary expenditures in a given region. 
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T

 – estimated potential revenue in a given region given the standard tax rates . 

Bi – actual tax base in a given region. .

Using the formula P1-4, it can be shown that federal authorities aim to establish spending at the following level: 
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Where ti – actual tax rate in a given region. 

B. Allocation of financial assistance with the aim to bring regional fiscal indicators in line with average or normative indicators. 

1. Allocation of transfers in dependence on the relationship between the recipient’s fiscal capacity and the national (standard) average fiscal capacity:
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Where 
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-- standard tax base used for interbudgetary equalization purposes. – 

In this case the assistance allocation results in the following level of regional spending (with account that 
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2. The size of the transfer can also be calculated taking into account the standard tax rate level: 
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In this case subnational spending will be established by the following formula: 
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According to the first scheme (P1-7) , subnational authorities with equal fiscal efforts (equal levels of tax rates) will have equal resources for financing expenditures. In the second instance (see formula P1-9) the regions should also possess equal tax bases. In both cases the allocation formula becomes more complicated once spending need differentials occur. 

3. Transfer allocation is dependent on expenditure needs. In this case the size of the transfer is set as follows: 
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This transfer allocation scheme suggests that national authorities aim to establish subnational spending on the following level: 
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It is clear that in this case there will be an incentive to raise regional tax rates in order to increase a given regional revenue. This formula has the same advantages, disadvantages, and inadequacies of the above formulas. 

B. Combined equalization schemes. 
1. Cripps-Godley Scheme
. Employing this scheme establishes resource allocation among subnational entities and determines grant size in accordance with the following formula
: 
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In this case subnational spending is set at the following level: 
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In other words, this scheme dictates that the grant amount to a given region is calculated as the difference between current necessary expenditures and their practical revenue values, with adjustments for the regional actual tax rates and the national average. The calculation of the difference between actual and standard tax rates is established by authorities using the parameter k. 

2. Mathews’ Scheme
. Using this scheme sets transfer allocation in accordance with the following formula: 
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This brings about subnational spending on the following level: 
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D. Assistance allocation schemes aimed at equalizing subnational spending and revenue indicators.

The consequent interbudgetary transfer systems can be aimed at equalizing the following indicators:
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where 
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 represents the intensity of subnational spending change (taking into account the differential in spending needs) under conditions of a change in subnational fiscal efforts; 
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where 
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is the elasticity of subnational spending change in accordance to subnational fiscal efforts. 

It is possible to develop equalization formulas aimed at attaining equal value 
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, under which the aim of the transfer allocation is 
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, where k—the parameter set by national authorities (without accounting for the spending need differences). Deciding the differential levels brings about the following formula for assistance allocation:
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If a fixed elasticity of subnational spending changes is present in accordance with subnational tax powers (
[image: image29.wmf]h

) on several levels k, the allocation formula will look as follows: 
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Also, it is possible to build equalization models based on establishing a given dependence between 
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 and 
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 from the relationship between subnational fiscal efforts and the average tax powers, the relationship between a given territory’s spending and standard spending (King (1980), for example, uses equalization schemes that set 
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Models with limits on the available resources for interbudgetary equalization. 
Utilizing such schemes in the case when the amount needed for equalization is not enough for poorer regions, their right of financial assistance undergoes a proportional decrease. We can assume that in such an instance the national authorities will tax richer regions through an additional tax tc. The equalization process will then take the following form: 

	
[image: image38.wmf](

)

ï

ï

ï

î

ï

ï

ï

í

ì

=

=

-

×

-

=

+

=

å

å

i

i

i

i

c

i

i

i

i

i

i

i

Tr

n

B

B

где

t

B

t

B

B

Tr

Tr

t

B

E

0

,

,
	(P1-18) 


Where n is the amount of subnational administrative entities taking part in the equalization process. 

Solving this system for tc, allows us to establish a rate for a national tax needed for financing the assistance. In this case, regardless of the tax base, the size of the tax rate will equal: 
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It is necessary to set the additional tax (which rate is positive) under condition that 
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. From here we can establish the size of assistance to a given region:
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This formula can be used to calculate the size of subnational financial assistance after equalization with the following level:
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This formula for the size of financial assistance and formula P1-21 for subnational spending after equalization allows us to see that the conditions under which financial assistance will be financed from the special tax revenue (and accordingly- the level of the spending per capita after equalization) depend on the relationship between the regional and the average tax base, but not on the difference between the two as was the case in previous models that did not account for resource limitations.  Also, it is necessary to show this on more complicated formulas that establish the size of financial assistance.

Appendix 2. The interdependence between the regional deficit calculated using fiscal capacity and expenditure needs and the gross regional product

In order to test to what extent the size of the normative deficit 
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 coincides with traditional poverty criteria (per capita gross regional product) we estimated the following model (panel regression with fixed effects):
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where
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– expenditure needs of the region;
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– the region’s fiscal capacity;

GRPti
–gross regional product for year t

i
– a constant fixed effect, specific for each region,


– model coefficient. 

Estimations were made on the data from 88 Russian regions (except Chechnya) from 1995-2000, Interregional price differentials (minimum living wage index) was used as a deflator. All the indicators were calculated on a per capita basis and a GDP deflator was used to adjust to prices between different years. The following results were attained (t-statistics are in parentheses):

	
	Pooled regression 
	Model with ‘fixed effects’

	Number of tests 
	528
	528

	 
	-0,091
	-0,019

	 Coefficient for GDP
	(-24,160)
	(-1,754)

	R2 adjusted
	0,525
	0,697

	
	
	

	 i = 
	5,935
	

	
	(34,898)
	

	i :
	
	

	Karel Republic
	
	3,752

	Komi Republic
	
	1,599

	Archangelsk Oblast
	
	3,981

	Nenetski Avt. Okrug
	
	-3,785

	Vologodskaya Oblast
	
	0,643

	Murmansk Oblast
	
	0,896

	Saint-Petersburg
	
	4,120

	Leningradskaya Oblast
	
	2,868

	Novgorodskaya Oblast
	
	2,356

	Pskovskaya Oblast
	
	3,689

	Brynskaya Oblast
	
	5,669

	Vladimirskaya Oblast
	
	3,279

	Ivanovskaya Oblast
	
	4,281

	Kaluzhskaya Oblast
	
	3,763

	Kostromskaya Oblast
	
	3,176

	Moscow City
	
	0,815

	Moscovskaya Oblast
	
	1,555

	Orlovskaya Oblast
	
	3,338

	Ryazanskaya Oblast
	
	2,931

	Smolenskaya Oblast
	
	2,325

	Tverskaya Oblast
	
	2,947

	Tulskaya Oblast
	
	2,967

	Yaroslavskaya Oblast
	
	2,603

	Republic Mari El
	
	4,749

	Republic Mordovia
	
	5,695

	Chuvaskaya Republic
	
	4,160

	Kirovskaya Oblast
	
	3,359

	Nizhigorodskaya Oblast
	
	1,954

	Belgogradskaya Oblast
	
	1,945

	Voronezhskaya Oblast
	
	3,258

	Kurskaya Oblast
	
	3,392

	Lipetzkaya Oblast
	
	1,002

	Tombovskaya Oblast
	
	3,675

	Republic Kalmiki
	
	6,317

	Republic Tatarstan
	
	0,734

	Astrachan Oblast
	
	3,342

	Volgogradskaya Oblast
	
	3,047

	Penzenskaya Oblast
	
	4,300

	Samarskaya Oblast
	
	0,225

	Saratovskaya Oblast
	
	3,263

	Ulyanovskaya Oblast
	
	2,890

	Republic Adigiya
	
	4,198

	Republic Dagestan
	
	5,113

	Republic Ingushetia
	
	8,388

	Kabardino-Balkarskaya Republic
	
	4,843

	Karachaevo-Kerchevskya Republic
	
	2,164

	Republic Severnaya Osetiya
	
	9,146

	Krasnodar krai
	
	2,504

	Stavropol krai
	
	4,077

	Rostovskaya Oblast
	
	3,576

	Republic Bashkirostan
	
	2,485

	Udmurtskaya Republic
	
	2,603

	Kurganskaya Oblast
	
	3,346

	Orenburgskaya Oblast
	
	1,796

	Permskaya Oblast
	
	0,617

	Komi-Permyatski okrug
	
	5,265

	Sverdlovskaya oblast
	
	2,261

	Chelyabinskaya oblast
	
	0,829

	Republic Altai
	
	5,393

	Altaiski Krai
	
	4,021

	Kemorovska oblast
	
	2,450

	Novosibirskaya Oblast
	
	4,014

	Omskaya Oblast
	
	2,541

	Tomskaya Oblast
	
	2,270

	Tiomenskaya oblast
	
	5,413

	Chanti-Mansinski Okrug
	
	-4,406

	Yamalo-Nenetski Avt. Okrug
	
	-4,890

	Republic Buryatia
	
	3,402

	Republic Tiva
	
	6,063

	Republic Chakasiya
	
	2,645

	Krasnoyarski Krai
	
	-1,193

	Taimirski Avt. Okrug
	
	3,467

	Yevenkiski Avt. Okrug
	
	10,094

	Irkustakya Oblast
	
	1,683

	Ust-Ordinski Buryatinski
	
	6,210

	Chitinski Okrug
	
	3,988

	Aginski Buryatiski Okrug
	
	5,428

	Republic Sacha (Yakutia)
	
	3,379

	Jewish Autonomous Okrug
	
	4,876

	Chukotski Okrug
	
	7,255

	Primorski Krai
	
	3,550

	Chabarovski Krai
	
	2,497

	Amurskaya Oblast
	
	3,108

	Kamchatskaya Oblast
	
	4,482

	Koryasksi Oblast
	
	4,391

	Magadanskaya Oblast
	
	3,801

	Sakhalinskaya Oblast
	
	3,894

	Kalingradskaya Oblast
	
	3,948


Appendix 3. Lists of groups of poor and northern 
regions of the Russian Federation.

Regions that receive large transfers (the criterion—significant financial assistance received over a given time) number twenty-six:

	Ninetski АО
	Kamerovskaya oblast

	Kostromskay oblast
	Buryatya

	Orlovskaya oblast
	Tiva

	Mordovia
	Taymirksi АО

	Kalmiki
	Evenkinski АО

	Adigia
	Ust-Ordinski Burytski АО

	Dagestan
	Aginski Burytski АО

	Ingushetia
	Jewish АО

	Kabardina Balkarskaya
	Chukostki АО

	Northern Osetia
	Kamchatskaya oblast

	Komi-Permytski АО
	Korykski АО

	Altai
	Magadanskya oblast

	Altaiski Krai
	Sakhalinskaya oblast


Northern regions (29 in total):

	Karil
	Irkutskaya oblast

	Komi
	Ust-Ordinski Buryatski АО

	Аrchangelsk Oblast
	Chitinskaya oblast

	Ninetski АО
	Aginski Buryatski АО

	Murmunskaya Oblast
	Sacha (Yakutiya)

	Altai
	Jewish АО

	Tomskaya Oblast
	Chukotski АО

	Tumenskaya Oblast
	Primorski krai

	Chanti-Mansinski АО
	Chaborovski krai

	Yamalo-Ninetski АО
	Amurskaya oblast

	Buryatiya
	Kamchatskaya oblast

	Tiva
	Koryaksi АО

	Krasnoyarski krai
	Magadan oblast

	Taymirski АО
	Sakhalin oblast

	Evenkiski АО
	


Appendix 4. Estimation results of the financial 
aid allocation for the poor regions 

In order to test the differentials in the model of financial aid allocation to poor regions in comparison to other regions the following equation was estimated:
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	(P4-1)


where

Tri
– financial aid to the given region;

E 
– actual regional spending;
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– expenditure need;

Т 
– actual regional tax revenue;
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– fiscal capacity;

Di
– dummy variable equal to 1 for poor regions and 0 for others. 

P4-1 allows us to test the significance of the differences in the financial aid allocation model between the two above-mentioned regional groups in Russia. Estimations were made using data from 1994 to 2000. As was with testing the parameter changes for prior models , three sub-periods can be seen. 1994 (as earlier, here it was better to use not the model (P4-1) but  the one that used a dummy variable for the actual regional deficit for the poor regions in 1994), 1995-1997, and 1998-2000 (with an additional dummy for a1 in 2000)

The following F-test checks whether the financial assistance parameters significantly differ from one regional group to another:

	 Period:
	1994
	1995-97
	1995-97
	1996-97
	1998-00
	1998-00
	1998-00

	 Lags (time)
	0
	0
	1
	2
	0
	1
	2

	 Number of tests
	86
	258
	258
	172
	258
	258
	258

	 Explanatory variable:
	Transfer from the Fund for the Financial Support of the Regions

	 F-statistic
	9,011
	26,786
	23,734
	14,887
	19,025
	17,270
	24,371

	 P-value of F-statistic
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000

	 Explanatory variable:
	Additional financial assistance

	 F-statistic
	7,500
	7,011
	2,395
	1,300
	14,725
	4,950
	10,929

	 P-value of F-statistic
	0,001
	0,000
	0,051
	0,272
	0,000
	0,000
	0,000


Below are the results of the estimation of the equation P4-1 for the transfer from the Federal Fund for Financial Support of the Regions.

	Explanatory variable:
	Transfer from the Fund for the Financial Support of the Regions

	Period:
	1994
	1995-97
	1995-97
	1996-97
	1998-00
	1998-00
	1998-00

	Lags in the explanatory variable
	0
	0
	1
	2
	0
	1
	2

	Number of tests
	86
	258
	258
	172
	258
	258
	258

	Explanatory variable:
	t-statistic in parentheses

	 Constant (a0)
	-0,461
	0,068
	0,176
	0,303
	0,040
	0,067
	0,078

	 For poor regions 
	(-3,112)
	(0,617)
	(1,429)
	(1,714)
	(0,298)
	(0,425)
	(0,443)

	 Constant (b0)
	0,085
	0,696
	1,107
	1,609
	-0,219
	0,351
	0,636

	 For the rest of the regions
	(0,727)
	(4,641)
	(7,064)
	(7,333)
	(-1,514)
	(1,734)
	(2,765)

	 Co-financing of spending (a1)
	
	0,069
	0,087
	0,081
	0,050
	0,012
	0,033

	 For poor regions
	
	(1,616)
	(1,467)
	(0,894)
	(1,135)
	(0,224)
	(0,513)

	 Co-financing of spending (b1)
	
	0,325
	0,353
	0,298
	0,145
	0,190
	0,191

	 For the rest of the regions
	
	(18,972)
	(16,086)
	(9,256)
	(6,354)
	(7,493)
	(6,847)

	 With dummy for 2000 
	
	
	
	
	0,026
	0,044
	-0,048

	 For poor regions
	
	
	
	
	(0,533)
	(0,634)
	(-0,612)

	 With dummy for 2000 
	
	
	
	
	0,111
	0,324
	0,502

	 For the rest of the regions
	
	
	
	
	(3,660)
	(6,825)
	(9,668)

	 Co-financing of revenue (a2)
	
	-0,207
	-0,192
	-0,187
	-0,068
	-0,106
	-0,151

	 For poor regions
	
	(-2,729)
	(-2,120)
	(-1,358)
	(-1,141)
	(-1,238)
	(-1,501)

	 Co-financing of revenue (b2)
	
	0,099
	0,043
	0,285
	-0,368
	-0,253
	-0,340

	 For the rest of the regions
	
	(0,739)
	(0,263)
	(1,233)
	(-11,829)
	(-5,431)
	(-5,591)

	 Deficit co-financing (a3)
	
	0,243
	0,227
	0,202
	0,240
	0,186
	0,166

	 For poor regions
	
	(5,710)
	(4,064)
	(2,357)
	(3,657)
	(2,926)
	(2,462)

	 Deficit co-financing (b3)
	
	0,341
	0,274
	0,186
	0,667
	0,445
	0,332

	 For the rest of the regions
	
	(13,781)
	(10,897)
	(5,511)
	(20,955)
	(11,239)
	(8,077)

	 Actual budget deficit
	0,285
	
	
	
	
	
	

	 For poor regions
	(14,803)
	
	
	
	
	
	

	 Actual budget deficit
	0,029
	
	
	
	
	
	

	 For the rest of the regions
	(0,512)
	
	
	
	
	
	

	R2 adjusted
	0,811
	0,813
	0,756
	0,650
	0,849
	0,744
	0,701

	  for poor regions
	1,000
	0,284
	0,383
	0,401
	0,208
	0,065
	0,199

	  for the rest of the regions
	1,000
	0,953
	1,288
	1,602
	0,217
	0,427
	0,575

	  for poor regions
	1,000
	0,852
	0,846
	0,926
	0,283
	0,570
	0,910

	  for the rest of the regions
	1,000
	-0,290
	-0,157
	-1,532
	0,552
	0,569
	1,024

	  for poor regions
	0,285
	0,243
	0,227
	0,202
	0,240
	0,186
	0,166

	  for the rest of the regions
	0,029
	0,341
	0,274
	0,186
	0,667
	0,445
	0,332

	Difference 2000 from1998-99 for poor regions
	
	
	
	
	0,108
	0,237
	-0,289

	 The rest of the regions
	
	
	
	
	0,166
	0,728
	1,512


Results of the estimation of the equation P4-1 for the additional financial aid:

	Explanatory variable:
	Additional financial aid

	Period:
	1994
	1995-97
	1995-97
	1996-97
	1998-00
	1998-00
	1998-00

	Lags in the explanatory variable
	0
	0
	1
	2
	0
	1
	2

	Number of tests
	86
	258
	258
	172
	258
	258
	258

	Explanatory variable:
	t-statistic in parentheses

	 Constant (a0)
	0,709
	0,022
	0,253
	0,515
	0,107
	0,107
	0,206

	 For poor regions 
	(2,866)
	(0,193)
	(1,688)
	(2,796)
	(0,942)
	(0,715)
	(1,631)

	 Constant (b0)
	0,680
	-0,589
	0,577
	0,917
	-1,096
	-0,370
	-0,864

	 For the rest of the regions
	(3,482)
	(-3,848)
	(3,036)
	(4,015)
	(-8,848)
	(-1,942)
	(-5,240)

	 Co-financing of spending (a1)
	
	0,278
	0,252
	0,229
	0,068
	0,049
	0,027

	 For poor regions
	
	(6,424)
	(3,532)
	(2,416)
	(1,813)
	(0,971)
	(0,586)

	 Co-financing of spending (b1)
	
	0,225
	0,202
	0,198
	0,321
	0,278
	0,361

	 For the rest of the regions
	
	(12,853)
	(7,566)
	(5,911)
	(16,440)
	(11,603)
	(17,995)

	 With dummy for 2000 
	
	
	
	
	-0,032
	-0,018
	-0,010

	 For poor regions
	
	
	
	
	(-0,754)
	(-0,277)
	(-0,176)

	 With dummy for 2000 
	
	
	
	
	-0,306
	-0,192
	-0,119

	 For the rest of the regions
	
	
	
	
	(-11,710)
	(-4,304)
	(-3,190)

	 Co-financing of revenue (a2)
	
	-0,432
	-0,344
	-0,328
	-0,057
	-0,080
	-0,038

	 For poor regions
	
	(-5,575)
	(-3,134)
	(-2,282)
	(-1,102)
	(-0,993)
	(-0,522)

	 Co-financing of revenue (b2)
	
	-0,743
	-0,655
	-0,397
	-0,297
	-0,053
	-0,219

	 For the rest of the regions
	
	(-5,456)
	(-3,333)
	(-1,653)
	(-11,134)
	(-1,211)
	(-5,017)

	 Deficit co-financing (a3)
	
	0,259
	0,190
	0,133
	0,064
	0,049
	0,007

	 For poor regions
	
	(5,947)
	(2,807)
	(1,487)
	(1,133)
	(0,823)
	(0,146)

	 Deficit co-financing (b3)
	
	0,408
	0,196
	0,132
	0,460
	0,238
	0,310

	 For the rest of the regions
	
	(16,135)
	(6,411)
	(3,750)
	(16,848)
	(6,388)
	(10,511)

	 Actual budget deficit
	0,673
	
	
	
	
	
	

	 For poor regions
	(20,918)
	
	
	
	
	
	

	 Actual budget deficit
	0,418
	
	
	
	
	
	

	 For the rest of the regions
	(4,375)
	
	
	
	
	
	

	R2 adjusted
	0,915
	0,679
	0,410
	0,342
	0,735
	0,460
	0,634

	  for poor regions
	1,000
	1,073
	1,326
	1,722
	1,063
	1,000
	3,857

	  for the rest of the regions
	1,000
	0,551
	1,031
	1,500
	0,698
	1,168
	1,165

	  for poor regions
	1,000
	1,668
	1,811
	2,466
	0,891
	1,633
	5,429

	  for the rest of the regions
	1,000
	1,821
	3,342
	3,008
	0,646
	0,223
	0,706

	  for poor regions
	0,673
	0,259
	0,190
	0,133
	0,064
	0,049
	0,007

	  for the rest of the regions
	0,418
	0,408
	0,196
	0,132
	0,460
	0,238
	0,310

	 Difference 2000 from 1998-99 for poor regions
	
	
	
	
	-0,500
	-0,367
	-1,429

	 The rest of the regions
	
	
	
	
	-0,665
	-0,807
	-0,384


Appendix 5. Estimation results of the financial aid allocation model for the northern regions

In order to test the statistical difference between the model of the financial aid allocation for the northern regions and  that for the other regions, the following equation was estimated:
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	(П5-1)


where

Tri
– federal financial aid to the given region;

E 
– actual regional spending;
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– expenditure needs;

Т 
– actual regional tax revenue;
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– regional fiscal capacity;

Di
– dummy variable equal to 1 for northern regions and 0 for others. 

P5-1 allows us to test the statistical significance of the difference in the model of the financial aid allocation for the northern regions compared to the other regions. Estimations were taken out using data from 1994 to 2000. As was with testing the parameter changes for the previous models, three sub-periods can be seen. 1994 (as earlier, here it would be better to use not the model P5-1 but the one that uses a dummy variable for the regional deficit in 1994), 1995-1997, and 1998-2000 (with additional dummy at a1 for 2000)

The following F-test checks whether the model of the financial aid allocation parameters differ for the northern region compared to the others:

	Period:
	1994
	1995-97
	1995-97
	1996-97
	1998-00
	1998-00
	1998-00

	Lags (time)
	0
	0
	1
	2
	0
	1
	2

	Number of tests
	86
	258
	258
	172
	258
	258
	258

	Explanatory variable:
	Transfers from the Fund for the Financial Support

	 F-statistic
	2,343
	1,476
	3,856
	3,392
	3,694
	6,964
	9,948

	 P-value F-statistic
	0,102
	0,210
	0,005
	0,011
	0,003
	0,000
	0,000

	Explanatory variable:
	Additional financial aid

	 F-statistic
	1,995
	1,855
	1,724
	0,317
	9,211
	4,742
	11,972

	 P-value F-statistic
	0,143
	0,119
	0,145
	0,866
	0,000
	0,000
	0,000


Below are the results from P5-1 applies to the transfers from the Fund for the financial support of the Russian regions:

	Explanatory variable:
	Transfers from the Fund for the Financial Support

	Period:
	1994
	1995-97
	1995-97
	1996-97
	1998-00
	1998-00
	1998-00

	Lags in the explanatory variable
	0
	0
	1
	2
	0
	1
	2

	Number of tests
	86
	258
	258
	172
	258
	258
	258

	Explanatory variable:
	t-statistic in parentheses

	 Constant (a0)
	-0,203
	-0,120
	-0,016
	0,234
	-0,553
	-0,405
	-0,343

	 For northern regions 
	(-2,019)
	(-1,083)
	(-0,141)
	(1,474)
	(-4,512)
	(-2,732)
	(-2,071)

	 Constant (b0)
	-0,566
	-0,084
	0,423
	0,825
	-0,560
	-0,404
	-0,269

	 For the rest of the regions
	(-4,333)
	(-0,458)
	(2,411)
	(3,387)
	(-4,211)
	(-2,229)
	(-1,219)

	 Co-financing of spending (a1)
	
	0,218
	0,305
	0,222
	0,233
	0,190
	0,219

	 For northern regions
	
	(4,280)
	(4,865)
	(2,383)
	(4,663)
	(3,341)
	(3,111)

	 Co-financing of spending (b1)
	
	0,346
	0,400
	0,366
	0,147
	0,195
	0,218

	 For the rest of the regions
	
	(17,368)
	(16,561)
	(10,360)
	(5,989)
	(7,079)
	(6,999)

	 With dummy for 2000 
	
	
	
	
	-0,073
	-0,123
	-0,105

	 For northern regions
	
	
	
	
	(-1,045)
	(-1,329)
	(-1,146)

	 With dummy for 2000 
	
	
	
	
	0,103
	0,263
	0,469

	 For the rest of the regions
	
	
	
	
	(3,175)
	(5,609)
	(8,090)

	 Co-financing of revenue (a2)
	
	-0,261
	-0,333
	-0,189
	-0,415
	-0,410
	-0,417

	 For northern regions
	
	(-2,361)
	(-2,674)
	(-1,029)
	(-4,782)
	(-3,437)
	(-2,961)

	 Co-financing of revenue (b2)
	
	-0,278
	-0,115
	0,035
	-0,322
	-0,238
	-0,349

	 For the rest of the regions
	
	(-2,071)
	(-0,822)
	(0,175)
	(-9,359)
	(-4,909)
	(-5,308)

	 Deficit equalization (a3)
	
	0,400
	0,414
	0,345
	0,598
	0,441
	0,392

	 For northern regions
	
	(10,696)
	(9,613)
	(5,465)
	(11,765)
	(8,799)
	(7,344)

	 Deficit equalization (b3)
	
	0,424
	0,318
	0,236
	0,703
	0,577
	0,473

	 For the rest of the regions
	
	(11,762)
	(9,701)
	(5,562)
	(21,423)
	(13,643)
	(9,423)

	 Actual budget deficit
	0,229
	
	
	
	
	
	

	 For northern regions
	(6,401)
	
	
	
	
	
	

	 Actual budget deficit
	0,286
	
	
	
	
	
	

	 For the rest of the regions
	(15,350)
	
	
	
	
	
	

	R2 adjusted
	0,783
	0,739
	0,683
	0,559
	0,805
	0,697
	0,628

	  for northern regions
	1,000
	0,545
	0,737
	0,643
	0,390
	0,431
	0,559

	  for the rest of the regions
	1,000
	0,816
	1,258
	1,551
	0,209
	0,338
	0,461

	  for northern regions
	1,000
	0,653
	0,804
	0,548
	0,694
	0,930
	1,064

	  for the rest of the regions
	1,000
	0,656
	0,362
	-0,148
	0,458
	0,412
	0,738

	  for northern regions
	0,229
	0,400
	0,414
	0,345
	0,598
	0,441
	0,392

	  for the rest of the regions
	0,286
	0,424
	0,318
	0,236
	0,703
	0,577
	0,473

	Difference 2000 from1998-99 for northern regions
	
	
	
	
	-0,122
	-0,279
	-0,268

	 The rest of the regions
	
	
	
	
	0,147
	0,456
	0,992

	Below are results of the estimation of P5-1 for the additional financial aid:

Explanatory variable:
	Additional financial aid

	Period:
	1994
	1995-97
	1995-97
	1996-97
	1998-00
	1998-00
	1998-00

	Lags in the explanatory variable
	0
	0
	1
	2
	0
	1
	2

	Number of tests
	86
	258
	258
	172
	258
	258
	258

	Explanatory variable:
	t-statistic in parentheses

	 Constant (a0)
	0,055
	-0,280
	0,083
	0,426
	-0,068
	-0,033
	0,086

	 For northern regions 
	(0,332)
	(-2,809)
	(0,682)
	(2,869)
	(-0,701)
	(-0,255)
	(0,815)

	 Constant (b0)
	0,385
	-0,365
	0,505
	0,666
	-0,909
	-0,230
	-0,601

	 For the rest of the regions
	(1,790)
	(-2,212)
	(2,690)
	(2,914)
	(-8,653)
	(-1,459)
	(-4,271)

	 Co-financing of spending (a1)
	
	0,330
	0,281
	0,264
	0,129
	0,056
	0,033

	 For northern regions
	
	(7,191)
	(4,205)
	(3,021)
	(3,267)
	(1,139)
	(0,727)

	 Co-financing of spending (b1)
	
	0,231
	0,251
	0,236
	0,300
	0,282
	0,359

	 For the rest of the regions
	
	(12,876)
	(9,722)
	(7,138)
	(15,463)
	(11,816)
	(18,103)

	 With dummy for 2000 
	
	
	
	
	-0,054
	-0,005
	0,008

	 For northern regions
	
	
	
	
	(-0,972)
	(-0,059)
	(0,145)

	 With dummy for 2000 
	
	
	
	
	-0,270
	-0,185
	-0,141

	 For the rest of the regions
	
	
	
	
	(-10,529)
	(-4,542)
	(-3,808)

	 Co-financing of revenue (a2)
	
	-0,550
	-0,379
	-0,345
	-0,148
	-0,085
	-0,056

	 For northern regions
	
	(-5,529)
	(-2,846)
	(-1,999)
	(-2,165)
	(-0,823)
	(-0,621)

	 Co-financing of revenue (b2)
	
	-0,623
	-0,320
	-0,306
	-2,860
	-0,066
	-0,191

	 For the rest of the regions
	
	(-5,168)
	(-2,128)
	(-1,628)
	(-10,533)
	(-1,557)
	(-4,550)

	 Deficit equalization (a3)
	
	0,383
	0,282
	0,204
	0,169
	0,122
	0,069

	 For northern regions
	
	(11,410)
	(6,123)
	(3,450)
	(4,218)
	(2,817)
	(2,035)

	 Deficit equalization (b3)
	
	0,382
	0,158
	0,138
	0,441
	0,211
	0,280

	 For the rest of the regions
	
	(10,840)
	(4,506)
	(3,473)
	(16,998)
	(5,762)
	(8,739)

	 Actual budget deficit
	0,803
	
	
	
	
	
	

	 For northern regions
	(13,637)
	
	
	
	
	
	

	 Actual budget deficit
	0,677
	
	
	
	
	
	

	 For the rest of the regions
	(22,000)
	
	
	
	
	
	

	R2 adjusted
	0,904
	0,653
	0,404
	0,326
	0,710
	0,458
	0,640

	  for northern regions
	1,000
	0,862
	0,996
	1,294
	0,763
	0,459
	0,478

	  for the rest of the regions
	1,000
	0,605
	1,589
	1,710
	0,680
	1,336
	1,282

	  for northern regions
	1,000
	1,436
	1,344
	1,691
	0,876
	0,697
	0,812

	  for the rest of the regions
	1,000
	1,631
	2,025
	2,217
	6,485
	0,313
	0,682

	  for northern

regions
	0,803
	0,383
	0,282
	0,204
	0,169
	0,122
	0,069

	  for the rest of the regions
	0,677
	0,382
	0,158
	0,138
	0,441
	0,211
	0,280

	Difference 2000 from1998-99 for northern regions
	
	
	
	
	-0,320
	-0,041
	0,116

	 The rest of the regions
	
	
	
	
	-0,612
	-0,877
	-0,504


Appendix 6. Estimation results of the models of the tax revenues including the amount of the financial aid as an explanatory variable

The modeling of tax payments for calculating the fiscal capacity of the regions (see Lugovoi, Sinelnikov, and Trounin in 2001) allows us to specify a set of factors that should be used in tax revenue models for the regression to be correctly specified. These factors were used in order to estimate the influence of the financial aid on the tax revenues of the regional budget.

The corresponding equation is as follows:

	Ti = a0 + a1.Yi + a2.NFi + a3.Tri + I
	(P6-1)


where

Tri
– financial aid to the given region;

Т 
– regional tax revenue;
Yi
– per capita gross product in a given region (we assume a positive relationship since it represents the regional tax base);

NFi
– the proportion of the rural population– this variable is used to adjust the lower revenue from the agriculture (the greater the contributions, the lower the tax payments since payments from the agricultural sector are usually lower than other sectors).

Using this equation, P6-1, we suggest that tax revenue in each region depends on the tax base (gross regional product and proportion of the rural population) only in the current year. But their fiscal policy is based on the amount of the financial aid received not only this year but also in the previous three years. For example, the valuation of the tax revenue in 1997 in comparison to the aid received in 1995, shows that the former is the dependent variable, while the regional product per capita and the proportion of rural population in 1997 and financial aid amount per capita in 1995 are the explanatory variables. The results from estimation of the equation P5-1 are shown in the tables below (where symbols “*” express the coefficient significance for 10% (*), 5% (**) and 1% (***) levels of significance, the significance of the R2 represents the significance of the appropriate F-statistic, the shaded areas represent  lag combinations that were not estimated):
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Appendix 7. Estimation results for the models 
of tax revenues including the amount of financial 
aid as an explanatory variable per tax types

Lugovoi, Sinelnikov, and Trounin (2001) built tax revenue models for certain taxes. In this appendix we estimate these models including the variable of the financial aid given to region in order to check the magnitude of the fiscal incentives (negative relations between tax payments and the transfer size).

Below are the results of the estimation (in parentheses are the p-value for the t-statistic). The estimates were made for tax payments collected to the regional budget as well as the federal collections from the territory of the region in order to check for possible differentials in fiscal incentives for different parts of the taxes. There also were made estimates for tax liabilities (the sum of tax revenues and the changes in tax arrears). 

	
	Profit tax revenues
	Profit tax liabilities
	Profit tax liabilities to the federal budget
	Profits tax revenue to the regional budget
	Profits tax liabilities to the regional budget

	Constant
	243.2***

(0.001)
	71.1

(0.174)
	-1.226

(0.257)
	105.5***

(0.005)
	63.4*

(0.061)

	Profits
	0.148***

(0.000)
	0.265***

(0.000)
	0.099***

(0.000)
	0.105***

(0.000)
	0.163***

(0.000)

	Financial aid
	0.005

(0.816)
	0.068*

(0.058)
	0.030*

(0.052)
	0.005

(0.709)
	0.040*

(0.082)

	Adj R2
	0.489
	0.873
	0.835
	0.569
	0.865


	
	VAT revenues
	VAT liabilities
	VAT revenues to the federal budget
	VAT liabilities to the federal budget
	VAT revenues to the regional budget
	VAT liabilities to the regional budget

	Constant
	232.4

(0.265)
	443.9*

(0.052)
	168.9

(0.331)
	354.8*

(0.068)
	71.1

(0.149)
	82.0*

(0.083)

	Gross regional product
	0.034***

(0.000)
	0.048***

(0.000)
	0.020***

(0.000)
	0.034***

(0.000)
	0.010***

(0.000)
	0.010***

(0.000)

	Proportion f the rural population 
	-3.218

(0.365)
	-9.322**

(0.014)
	-1.604

(0.605)
	-5.806*

(0.084)
	-0.759

(0.331)
	-1.455*

(0.058)

	Financial aid
	-0.049**

(0.023)
	-0.009

(0.751)
	-0.018

(0.340)
	0.002

(0.920)
	-0.027***

(0.000)
	-0.010*

(0.064)

	Adj R2
	0.438
	0.659
	0.249
	0.508
	0.547
	0.590


	
	Personal income tax revenue
	Revenue of the property tax on enterprises
	Excises on alcohol
	Resource payments
	Resource payments to the federal budget
	Resource payments to the regional budget

	Constant
	-213.12***

(0.000)
	-61.97***

(0.003)
	13.85**

(0.039)
	36.80***

(0.000)
	3.42

(0.199)
	31.14**

(0.013)

	Wages net the change in the wage arrears
	0.111***

(0.000)
	-
	-
	-
	-
	-

	Total average personal income other than average wage 
	0.012***

(0.000)
	-
	-
	-
	-
	-

	Gross regional product
	-
	0.011***

(0.000)
	-
	-
	-
	-

	Capital assets
	-
	0.001**

(0.027)
	-
	-
	-
	-

	Vodka and hard liquor production
	-
	-
	0.169***

(0.000)
	-
	-
	-

	Wine production, including champagne
	-
	-
	0.141**

(0.012)
	-
	-
	-

	Volume of fuel industry production
	-
	-
	-
	0.023***

(0.006)
	0.012***

(0.000)
	0.013**

(0.017)

	Volume of forestry industry production
	-
	-
	-
	0.019**

(0.020)
	0.007**

(0.010)
	0.011**

(0.042)

	Volume of non-ferrous industry production
	-
	-
	-
	0.025***

(0.000)
	0.006***

(0.000)
	0.019***

(0.000)

	Volume of ferrous industry production
	-
	-
	-
	0.005*

(0.063)
	0.002**

(0.033)
	0.003*

(0.091)

	Volume of natural gas production
	-
	-
	-
	9.579*

(0.065)
	-2.327

(0.239)
	8.795**

(0.018)

	Volume of natural condensed gas and oil production
	-
	-
	-
	0.042***

(0.006)
	0.011**

(0.049)
	0.038***

(0.001)

	Financial aid
	0.006

(0.316)
	-0.001

(0.776)
	-0.000

(0.896)
	0.003

(0.542)
	0.000

(0.803)
	0.002

(0.657)

	Adj R2
	0.958
	0.813
	0.876
	0.737
	0.655
	0.756


Appendix 8. Estimation results of the expenditure 
equation including the amount of financial aid 
as an explanatory variables 

The calculation of expenditure needs as was done in Kadotchnikov, Sinelnikov, and Trounin (2001), is based on an econometric estimation of the equations for the different items of regional budget expenditures of. The results of the research stated above help to correctly specify the equation of the dependence of expenditures on the amount of the financial aid:

	Ei = c0 + c1.Ti + c2.NCi + c3.RHi + c4.RMi + c5.RSi + c6.Ii + c7.Tri + i
	(П8-1)


where

NСi
– proportion of the urban population in the ith region (as an indicator of the concentration and intensity of utility and housing maintenance services, education, healthcare, etc);

RHi
– proportion of the housing services that is financed by the population in the ith region in 2000 (the greater this contribution, the less the regional authorities have to spend);

RMi
–medical personnel availability in the ith region (as an indicator of the overall healthcare level);

RSi
– number of schools per capita in the ith region (as an indicator of expenses on education);

Ii
– the minimum living cost in the ith region (as an indicator of the interregional price differential);

The results from applying P8-1 are shown in the tables below, where symbols “*” express the coefficient significance for 10% (*), 5% (**) and 1% (***) levels of significance. Significance of R2 represents the significance of the appropriate F-statistic, the shaded areas indicate the lag combinations that were not considered:
[image: image56.wmf]1994

1995

1996

1997

1998

1999

2000

1994

1995

1996

1997

1998

1999

2000

1994

-2,322***

1994

1,000***

1995

-2,415

-4,820***

1995

0,881***

1,043***

1996

-0,460

-2,828**

-2,796**

1996

0,965***

1,035***

1,053***

1997

-4,316

-7,339***

-6,724***

-3,141**

1997

0,956***

1,022***

1,001***

1,039***

1998

-0,653

-0,319

2,032*

-2,226*

1998

1,384***

1,370***

1,398***

1,386***

1999

-3,368

-0,738

-5,652***

-1,002

1999

1,421***

1,486***

1,440***

1,376***

2000

-3,031

-8,169***

-2,714**

-2,673***

2000

1,390***

1,346***

1,303***

1,342***

c

1

Финансовая помощь

Расходы

Расходы

c

0

Финансовая помощь


[image: image57.wmf]1994

1995

1996

1997

1998

1999

2000

1994

1995

1996

1997

1998

1999

2000

1994

-0,281

1994

3,468***

1995

2,299

3,767***

1995

-1,751

3,869***

1996

-1,760

0,782

-0,672

1996

-2,973

1,985

0,476

1997

1,631

5,091**

2,447

1,657

1997

-3,674

3,002

0,039

0,575

1998

-1,477

-3,227**

-3,921***

0,110

1998

2,389

0,461

0,759

1,155

1999

-2,414

-2,182

1,633

-1,612

1999

-1,540

0,254

-0,567

2,178*

2000

-1,108

3,019

0,065

-0,274

2000

-0,037

-1,602

2,750*

3,458***

Расходы

Расходы

c

2

Финансовая помощь

c

3

Финансовая помощь


[image: image58.wmf]1994

1995

1996

1997

1998

1999

2000

1994

1995

1996

1997

1998

1999

2000

1994

0,040

1994

0,409

1995

0,031

-0,051

1995

2,468*

1,443**

1996

0,231*

0,117

0,143*

1996

1,883

1,221

1,282*

1997

0,332*

0,172

0,253**

0,025

1997

4,104**

3,226***

3,428***

1,904**

1998

0,041

0,094

-0,042

-0,006

1998

0,350

0,538

-0,493

0,632

1999

0,169

-0,125

0,027

0,037

1999

1,605

0,209

1,841

-0,648

2000

0,030

0,193

0,106

0,049

2000

1,119

3,133*

0,029

-0,834

c

4

Финансовая помощь

Расходы

c

5

Финансовая помощь

Расходы


[image: image59.wmf]1994

1995

1996

1997

1998

1999

2000

1994

1995

1996

1997

1998

1999

2000

1994

0,010***

1994

0,934***

1995

0,005**

0,002

1995

0,536***

1,386***

1996

0,004***

0,002**

0,003***

1996

0,256**

0,972***

1,163***

1997

0,004**

0,001

0,003***

0,003***

1997

0,390**

1,361***

1,375***

1,084***

1998

-0,001*

0,000

0,000

0,000

1998

0,904***

0,935***

0,712***

1,345***

1999

0,001**

0,001***

0,002***

0,000

1999

1,065***

0,994***

1,531***

1,196***

2000

0,001

0,001*

0,000

0,000**

2000

1,149***

1,702***

1,498***

1,345***

c

6

Финансовая помощь

c

7

Финансовая помощь

Расходы

Расходы


[image: image60.wmf]1994

1995

1996

1997

1998

1999

2000

1994

0,967***

1995

0,701***

0,921***

1996

0,827***

0,921***

0,927***

1997

0,853***

0,926***

0,908***

0,951***

1998

0,952***

0,943***

0,967***

0,967***

1999

0,879***

0,942***

0,905***

0,971***

2000

0,939***

0,908***

0,973***

0,986***

adj.R

2

Финансовая помощь

Расходы


Appendix 9. Estimation of the dependence 
of expenditures on the amount of the financial 
aid for different expenditure items

Econometric models for spending on different items were developed and estimated in Kadotchnikov, Sinelnikov, and Trounin (2001). These models can be used to estimate the dependence of expenditures from the amount of the financial aid. 

The estimation results are provided below. Each column represents a different expenditure item. The explanatory variables are in the left column.

	Spending elasticity per explanatory variable
	Spending on housing maintenance services
	Healthcare
	Education
	Art and culture

	Constant
	0.201

(0.892)
	0.376

(0.742)
	1.044

(0.230)
	-3.040*

(0.058)

	 budgetary revenue per capita
	0.419***

(0.000)
	0.179**

(0.051)
	0.309***

(0.000)
	0.393***

(0.000)

	financial aid per capita
	0.103**

(0.046)
	0.114***

(0.002)
	0.075**

(0.040)
	0.121***

(0.009)

	Minimum cost of living 
	0.482**

(0.021)
	0.622***

(0.000)
	0.924***

(0.000)
	0.752***

(0.000)

	Proportion of the urban population 
	0.484***

(0.010)
	-
	-
	-

	Average wage
	-
	0.505**

(0.024)
	-
	-

	Proportion of the municipal housing
	0.256**

(0,014)
	-
	-
	-

	Number of enterprise per capita
	0.465*

(0.002)
	-
	-
	-

	Medical personnel availability
	-
	0,701***

(0.000)
	-
	-

	Number of schools per capita
	-
	-
	0.332***

(0.000)
	-

	Number of books and journals in public libraries
	-
	-
	-
	0.303***

(0.010)

	Public buses 
	-
	-
	-
	-

	Population in the region
	-
	-
	-
	-

	average city size in the region
	-
	-
	-
	-

	Adjusted R2
	0.777
	0,771
	0.832
	0.773


	Spending elasticity per explanatory variable
	Law-enforcement
	transportation
	government administration
	Social policy

	Constant
	2.110*

(0.064)
	4.459***

(0.000)
	1.889**

(0.026)
	5.862***

(0.001)

	 budgetary revenue per capita
	0.279***

(0.000)
	0.596***

(0.000)
	0,334***

(0.000)
	0.400***

(0.000)

	financial aid per capita
	0.105**

(0.018)
	0.031

(0.667)
	0.138

(0.138)
	0.127**

(0.049)

	Minimum cost of living 
	0,387**

(0.039)
	-
	0.629***

(0.000)
	-0.018

(0.946)

	Proportion of the urban population 
	-
	1.274***

(0.002)
	-0.348***

(0.005)
	-

	Average wage
	-
	-
	0.363**

(0.022)
	-

	Proportion of the municipal housing
	-
	-
	-
	-

	Number of enterprise per capita
	-
	-
	-
	-

	Medical personnel availability
	-
	-
	-
	-

	Number of schools per capita
	-
	-
	-
	-

	Number of books and journals in public libraries
	-
	-
	-
	-

	Public buses 
	-
	0.179*

(0.086)
	-
	-

	Population in the region
	-
	-
	-0.131***

(0.001)
	-

	average city size in the region
	-
	-
	-
	-0.155

(0.147)

	Adjusted R2
	0.545
	0.610
	0.917
	0.375





� See Cripps and Godley (1976)


� See Cripps and Godley (1976)


� See Mathews (1977)
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