
2. Modeling regional fiscal behavior
2.1. The Allocation of Financial Assistance Among 
Russian Regions

In this chapter, we attempt to formulate an allocation process for assistance allocation from the federal center to the Russian regions. In order to do this, we first look at the key characteristics of the assistance allocation system to the Russian regions, and then present a model that will incorporate principles for allocation as a relationship between the size of the transfer and a set of parameters that express the needs of given regions for public goods and their own ability to finance these public goods. 

Federal assistance to the Russian regions flows through many channels. The size and nature of these channels have undergone serious changes in the past years. The main allocation channels are transfers from the federal fund for regional support, subventions (specific conditional transfers) given for financing specific items, "grants-in-aid" (general grants that can be used for all purposes but that are not allocated with a formalized methodology and are uniform for all regions), and resources transferred through mutual settlements. Table 1 presents data regarding different types of federal financial assistance to the Russian regions from 1992 to 2002. 

Table 1 

Federal financial assistance to the Russian Regions 
from 1992-2002 (% GDP) Closed jurisdictions 
(usually – military plants, nuclear research centers,
 etc that do not belong to any of the Federation subjects 
and subordinate directly to the federal center) 

	
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002*

	Grants-in-aid and subventions 
	0,00%
	0,02%
	0,09%
	0,06%
	0,09%
	0,13%
	0,10%
	0,06%
	0,15%
	0,54%
	0,34%

	 Including:
	
	
	
	
	
	
	
	
	
	
	

	Grants-in-aid and subventions to the "closed jurisdictions"
	
	
	
	
	
	
	
	
	0,11%
	0,12%
	0,13%

	Other grants-in-aid and subventions 
	
	
	
	
	
	
	
	
	0,04%
	0,42%
	0,21%

	Subventions**
	0,79%
	0,69%
	0,42%
	0,12%
	0,12%
	0,09%
	0,02%
	0,20%
	
	
	

	Transfers from the Fund for the Financial Support to the Regions
	0,00%
	0,00%
	0,36%
	1,17%
	1,04%
	1,22%
	1,12%
	0,99%
	0,96%
	1,14%
	1,62%

	 Including: 
	0,00%
	
	
	
	
	
	
	0,00%
	
	
	

	 Transfers 
	0,00%
	0,00%
	0,36%
	0,86%
	0,68%
	0,86%
	1,00%
	0,99%
	0,96%
	1,14%
	1,35%

	 Including government support for the “northern supply.” 
	
	
	
	
	
	
	
	
	0,06%
	0,08%
	0,08%

	 Transfers at the account of the regional share of VAT
	0,00%
	0,00%
	0,00%
	0,31%
	0,36%
	0,36%
	0,12%
	
	
	
	

	Subsidies and subvention from the Compensation Fund 
	
	
	
	
	
	
	
	
	
	0,37%
	0,45%

	 Including: 
	
	
	
	
	
	
	
	
	
	
	

	 Subsidies to finance the federal mandate of social protection of the handicapped 
	
	
	
	
	
	
	
	
	
	0,13%
	0,13%

	 Subsidies to finance the federal mandate of government support of citizens with children 
	
	
	
	
	
	
	
	
	
	0,24%
	0,26%

	Matching grants to finance regional social expenditures 
	
	
	
	
	
	
	
	
	
	
	

	Subsidies for regional development 
	
	
	
	
	
	
	
	
	0,03%
	0,05%
	0,19%

	Government support of road construction 
	
	
	
	
	
	
	
	0,18%
	0,11%
	0,27%
	0,33%

	Fund resources for the reform of regional finances 
	
	
	
	
	
	
	
	
	
	0,00%
	0,01%

	Resources transferred through mutual settlements 
	0,61%
	1,95%
	2,54%
	0,42%
	0,81%
	0,43%
	0,36%
	0,14%
	0,28%
	0,05%
	0,00%

	Net loans from the federal budget
	0,09%
	0,03%
	0,02%
	0,04%
	0,23%
	0,64%
	-0,03%
	-0,10%
	-0,08%
	0,02%
	0,00%

	Other types of federal financial assistance 
	
	
	
	
	
	
	
	
	0,00%
	0,13%
	0,05%

	Total: resources transferred to other levels of budget 
	1,49%
	2,70%
	3,4%
	1,8%
	2,3%
	2,5%
	1,60%
	1,36%
	1,54%
	2,56%
	3,03%


*plan 

** until 1999 the subvention was allocated separately from the completion of the federal budget 

Source: Ministry of Finance of the Russian Federation, authors’ calculations 

In order to formulate the hypothesis regarding which principles of assistance allocation to the regions should be used, we will take a brief look at the official distribution mechanisms used for different types of assistance. The analysis of the transfer allocation from the Federal Fund and manner of distributing additional assistance from 1994 to 1998 show that transfers were aimed at compensating either estimated or reported differences between regional revenue and public spending.

The introduction of a new transfer allocation system from the Fund for regional financial support in 1999 highlights that the lion’s share of the transfers was geared toward a factor relating the per capita regional tax capacity and the national average. This national average was calculated taking into account the interregional size differential indicator and the cost of public goods production in the given Russian region, which became known as the budgetary spending index. This index expresses the interregional differences in the cost and size of budgetary spending, taking into account some indirect factors. It shows the capacity to produce one or another type of public goods in different regions. This is tied to interregional differences in age demographics, as well as climate, geography, and other such factors. Accordingly, the present allocation system for transfer distribution from the Federal Fund is directly proportional to the budgetary spending index and inversely proportional to the region’s tax capacity value. Consequently, to a given extent one can see that the consequent transfer allocation (70% in 2000 and more than 40% of federal financial assistance in 2001) is targeted at covering the difference between tax capacities and spending tendencies, as expressed by the budgetary spending index. 

It is important to note that in reality, transfer allocation is performed taking into account the size of assistance from the previous year, not only the difference in the regional revenue and spending indicators.
 

Grants-in-aid and resources transferred through mutual settlements represent informal, unregulated types of federal financial assistance. The size of these transfer types is currently very large (30% in 2000 and 20% in 2001). As a whole, the allocation of mutual settlement grants-in-aid and resources is aimed at covering current regional budget deficits.

The significant increase of regional subventions during 2001 is tied to the development of Fund compensation with which a series of federal mandates were financed (payments to families with children, support for the handicapped, certain social obligations, etc.). These resources are allocated in accordance to a series of social support obligations and are not tied to a given region’s ability to finance such obligations. Our research focuses on 2001, and consequently the above-mentioned fact does not influence our results.

As mentioned in Chapter 1.2, financial assistance allocated in order to achieve interregional equalization in regards to public goods production can be (depending on the interpretation of the term “equalization”) targeted at compensating regional revenue (revenue capacity) that is lower than the average, raising regional spending, or covering the difference between spending (which the region itself considers necessary) and several regional revenue estimates. In the case of the Russian Federation, our analysis shows that regardless of the declarations inherent in the Budget Code (see article 135 of the Budget Code) that federal assistance is aimed at establishing minimal regional budgetary levels (a minimum amount necessary for a given region to supply certain public goods), practically speaking—other goals are apparent in the assistance allocation system. Based on this fact a hypothesis can be put: federal assistance to the Russian regions is targeted at financing the difference between the establishment of legal expenditure obligations and potential (calculated by the federal center) revenue. In other words, the federal center finances the difference between regional revenue and expenditures.

In reality, calculating the spending obligations and potential revenue varies over time, and is based on actual revenue and spending values as well as on the normative size of spending tendencies and tax capacities.

In the group of similar models, it is convenient to use Rawls-type functions for the behavior of the federal center. In Rawlsian models, the criterion for choosing the fair size of financial assistance is to maximize the welfare of the poorest regions.
 Consequently, this introduces a question of what elements determine whether a region is poor or not.

If the criteria for being poor involve the revenue per capita in a given region, then one can assume that an equalization model must focus on the fact that the central authority chooses the transfer size on the basis of the difference between the actual and the average per capita tax receipts in the country. If the Center aims to maximize the size of the grant to a region, based on the highest possible value in the case of a situation of budget constraint on the assistance amount, then the optimal decision would be to peg the transfer amount to each region up to the level of the difference between actual tax receipts and the normative equivalent.

 If the need indicators can also be understood to include spending per capita from regional budgets, than under a spending equalization plan the optimal decision would be to peg the transfer level to the difference between actual spending and average regional spending. We must note that even with such equalization of subnational expenditures (when regional spending tendencies are significant) the national authorities can orient their allocation method on regional revenue indicators. The national authorities can suppose that under equal actual (potential) revenue conditions, the ability to produce public goods at the regional level also equalize.

A more difficult question addresses the choice between traditional indicators of need (such as the revenue amount or regional spending, GDP per capita, Gini coefficient, etc.) and indicators that describe not only revenue in different regions, but also the necessity of spending on public and private goods.

There exist two groups of factors that affect the regional budgetary spending. The first group includes indicators of price difference in different regions.

The second group includes indicators that are based on the differential public and private goods consumption that arises due to geographic, demographic, and other differences among regions. From the point of view of interbudgetary equalization, one of the most important factors is the difference in the demand for public goods. If the Center assesses the value of a region’s revenue and spending, then the region’s overall need for financial assistance should be determined using the size of revenues adjusted to the spending tendencies. This value can be the difference between the potential regional revenue and the normative spending in the region.

In order to check to what extent the difference between the normative revenue and spending coincides with traditional needs indicators, one must analyze the interdependence between these variables (the dependence between the normative deficit and the gross regional product) taking into account interregional difference in the minimum living standard. The results of this analysis done for the panel data from 1994 to 2000 for 88 Russian regions demonstrate that there exist a negative correlation between the budget deficit and the gross regional product per capita.

 Using this definition of financial need, the Center, in the simplest case, chooses an amount that covers the difference in the normative spending and the taxing capacity, subject to budget constraint on total transfer amount. In such a case, the optimization of financial assistance allocation can be expressed as follows
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where

Tri 
– size of assistance given to a region from the Center;
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– a region’s fiscal capacity;
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– a  region’s normative spending (expenditure needs);

Tr   – the sum of assistance allocated to the region.

In order to solve this problem the following function for allocating assistance is assumed to apply:
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where  depends on the following:
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In such a way, the Center’s optimal strategy is to provide each region with a transfer that is tied to an equal financing for all regions from a given regional differential between normative spending and fiscal capacity. Covering this difference in equal terms for all regions, and on an equal basis with respect to the normative tendencies and the financial deficit is how the Center is assumed to behave. A similar formula can be written for a policy oriented not on the normative spending revenue factors but on actual values or a combination of actual and normative values.

In such a manner, our analysis allows us to formulate a hypothesis that in Russia, federal financial assistance is aimed at covering the difference between regional revenue and spending indicators. This coincides with federal assistance allocation between regions that is based on a Rawlsian equalization criterion. The next chapter uses the hypothesis regarding the features of the financial assistance allocation process among Russian regions to establish a theoretical model that incorporates budgetary limits on regional authorities. In the empirical part of our analysis, we test how this model fits available statistical data. The related formal allocation model will be used in the next chapter to develop a model, which includes budgetary limits on regional authorities. 

2.2. Models of regional fiscal behavior.

In order to analyze regional fiscal behavior we build a simple theoretical model. We assume that the federal center sets a single standard for revenue requirements for all regions (based on federal, local and regional taxes, etc.). Based on these principles, regional authorities make revenue collection and expenditure decisions to produce public goods and redistribute of income among different social groups of population. We also assume that these decisions are made with their electorate’s support in mind,. For the electorate (regional) the most important factors that affect their utility are the size of and quality of public goods provided as well as the tax level (regional taxes versus tax benefits). These assumptions suppose a relationship between the authorities’ preferences and those of the population, which is affected by the voting system. This phenomenon is apparent in pre-election politics and should remain so in post-election politics because it strengthens trust, which becomes political capital for the next elections.

Utility function of regional authorities. We assume that the utility function depends on two factors – the size of the consolidated budgetary spending in the region (positively) and tax collections in the region (negatively). The latter are determined by the chosen level of regional and local tax rates, as well as by the normative level of federal taxes in regional and local budgets.  Therefore the utility function has the following form:
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where 

E 
– the region’s consolidated budget expenditures (as an indicator of public goods production in a given region);

Т 
– the region’s consolidated tax collections
. 

In adopting this form of the utility function, we are assuming that regional spending does not include transfers to the public (in cash or other forms) but rather the revenues constitute tax payments that reduce consumption of private goods for households. These assumptions lead to a model that aims to address the classical household’s trade-off between private and public goods consumption.

Equation (4) can be rewritten in the following form
: 
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where

Y 
– gross regional income;

This formula shows explicitly that increases in tax collections lead to a reduction in private goods consumption. In what follows, we consider only this type of utility function. 

Regional budget constraint. Regional authorities maximize their utility function (4) or (5) under constraints that dictate that spending does not surpass the total of own revenue plus financial aid
:

	Е ( Т+Tr
	(6)


where Tr – financial aid that a region receives from the Center

We assume that the transfer formula is set by the federal center, and that the amount of the transfer is set proportionally to the estimated deficit of the regional budget with the coefficient (. We also assume that the estimates of the budget expenditure are based on actual values of spending with the weight ( and normative spending with the weight (1-(). Similarly, the estimate of the regional budget revenue is based on an average weighted value of actual revenues collected in the region with the weight ( and fiscal capacity with the weight (1-().

Coefficients  and  show how the valuation process adopted by the Center to allocating assets depends on actual and normative indicators of revenue and expenditure. This can be interpreted as co-financing the actual regional budget expenditure as well as the methods of generating regional revenue (co-financing private goods consumption or the reduction of private goods prices).
 Coefficient γ measures the overall extent to which the Center finances differences between regional expenditures and revenues. It can also be interpreted as the share of federal financing of the estimated regional budget deficit. 

Thus we assume the following model of the federal financial aid distribution: 
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where
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– regional fiscal capacity;
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– expenditure needs.

This model of the distribution of aid includes parameter values such as fiscal capacity and expenditure needs. A theoretical analysis would consider these parameters to be exogenous. In order to obtain empirical estimates of the model (see below) we employ our own estimates of regional fiscal capacity and expenditure needs. Values for fiscal capacity represent the estimated values of tax liabilities in a regression of actual tax liabilities that include tax bases for different taxes.
 The values of expenditure needs are the sum of the regional expenditure needs for all the main expenditure items. These expenditure needs are also taken as the estimated values from a regression of actual expenditures over the main factors that affect the actual expenditures. Some variables that should not affect the expenditure needs but do affect actual expenditures e.g. budget revenues are fixed at a constant level for all the regions when the expenditure needs are calculated.
 

The model of the federal financial aid distribution (7) can be rewritten as follows:
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This formula shows that transfers can be set as the sum of resources given by the Center for partial financing of actual expenditure deviations from the norms, partial financing to cover the deviation of actual tax revenue from estimated fiscal capacity and for the partial co-financing of the regional normative deficit.

Depending on the indicators and parameters used by equalization models, the transfer size to the regions, as expressed in equations (7) and (8), can be either positive or negative. A pertinent example of negative transfers is the system utilized until 1994 in which for different regions there were set different proportions of the VAT that went to the regional budget. In cases when this proportion was lower than the average, the transfer could be considered negative. Presently in Russia negative transfers are not employed explicitly. Consequently, we will not impose any further model constraints (e.g. if the transfer size expressed in the model is negative, then the transfer is equal to zero) in order to continue our analysis in a broad scope. However, we will pay special attention only to regions that receive a positive transfer.

Analysis of the model of regional fiscal behavior.

Earlier we introduced a simple model for the choice by the regional authorities between goods (spending on public goods) and anti-goods (taxes) with budget and financial aid distribution constraints. The first-order conditions for the model ((5) to (7)) after the elimination of the Lagrange multiplier allow the following optimality conditions for the marginal rate of substitution between increasing the expenditures on the public goods and reducing the tax burden:

	MRSET =
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Therefore, the marginal rate of substitution between changing the expenditures and tax revenues in the region depends on the rules according to which the assistance is distributed, i.e. on the values of the parameters  and , assuming that they are smaller than one.
From equation (9) it is clear that  and  express a value for the co-financing by the federal center of actual spending and revenue deviations from the norms. Consequently, the optimality condition (9) expresses the relationship between the shares of financing the difference between actual and normative expenditures and between actual revenues from the fiscal capacity using own financial resources But the relative amount of self-financing revenues and expenditures is more important than the absolute values of this self-financing (or co-financing by the federal center). In essence, it is very important whether the Center co-finances to the same extent the deviations of the actual revenues and expenditures from the norms.

In order to obtain more detailed results, we consider next a particular form of the utility function, a function with a constant elasticity. We assume that this form will allow us to analyze the model without very strict limitations.

2.2.1. The analysis of the optimal values of regional budget revenues 
and expenditure for the logarithmic utility function. 

We suggest the following function, which is essentially a Cobb-Douglas utility function:

	U(E, T) = ln E +  ln (Y-T), 

	(10)


where  is a parameter expressing the relative elasticity of the tax burden.

To simplify, we transform the model’s budget constraint by the substitution of the expression of determining the amount of the financial aid (7) into the constraint (6), and group the parameters by E and T. We obtain the following relationship:

	E (1-) – T (1-) = A,
	(11)


where

	A = (1-)
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Parameter A in equation (11) multiplied by  expresses the portion of financial aid that is given to a region on the basis of the norms (fiscal capacity and expenditure needs): it does not depend on the actual revenues or expenditures. Consequently, Tr – А = (E - T) is the part of the financial aid that is allocated based on the actual revenue and expenditure in the given region, adjusted by  and 
The optimality conditions for the maximization of the utility function (10) subject to the constraints (11) and (12) gives us the following optimal values of E* и T*, that depend on the original parameters:
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Below, based on (13) and (14), we consider what type of influence changes in different parameters (included in the models for allocating assistance) have on the optimal choices of the regions. We also analyze the influence that interbudgetary relations have on regional fiscal behavior as expressed by the choice of the tax rate or the spending level. 

The dependence of the optimal regional choice (E* and T*) on the volume of the region’s gross income. Equations (13) and (14) show that optimal regional spending and tax revenue depend positively on the volume of the region’s gross income Y. Under such conditions, the effect of Y on T* is determined only by the parameter size , and is independent of the model of financial aid distribution. In essence, with the increase of the weight of the private goods in the utility function, () tax revenue grows less with the increase of the gross income. 

At the same time, the effect on the E* of Y is dependent on the relationship between  and . This means that with changes in Y optimal spending will grow by an amount based on the level of co-financing of the divergence of spending and revenue from norms. Specifically, it depends on the marginal rate of substitution between the regional budget tax revenue and expenditure at an optimal point MRSET. The greater the MRSET, the greater the spending increase with regional gross income growth. 

In order to determine how the model’s parameters influence a region’s optimal choice, we must look more closely at the dependence of optimal spending and revenue on parameters ,  and .  There are four possible combinations of the ratio of the parameter  and  and sign of A determined by expression (12).  The relationship between these parameters and the slope of the budget constraint dictate the budgetary limitations and influence the optimal choice of the regions. Depending on where the optimal point is, a region can become a donor or a recipient of federal financial aid. If the relative point is located above the 45o line on the graph E-T then the optimal regional spending is greater than revenues at the optimal point. This means that the given region receives financial aid. If the optimal point lies below the region is a donor (Tcr expresses this on the graph).

Fig. 1 shows that when A>0, > and when A<0, , the region can be both a recipient (line 1-1) and a donor (line 2-2)
. In the other two cases (also shown on the picture) the region can be either a recipient (A>0, ), or a donor (A<0, ).

[image: image18.png]



Figure 1. 

The dependence of optimal regional choice on the size of the budget deficit (). Altering parameter  causes a proportional change in the grant amount. The partial derivatives of the optimal values of regional budget tax revenue and expenditures per parameter  are as follows:

	T* = 
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	E* = 
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The signs of these partial derivatives depend on the value of A and the relationship between A and (-)Y. Below we consider only those regions that receive a positive amount of the transfer. In addition, we assume that 
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. This inequality is satisfied for the regions for which data are used in the calculations below, so that we will not consider the regions that receive federal financial aid at the optimal point, but have a budget surplus in comparison to national norms.

1. = including ==0)
, this allocation method is symmetric. In this case the sign of A is the same as the sign of the normative budget deficit 
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. If a region is a recipient (A>0), then T*<0 and E*>0. This means that if the transfer amount grows with increasing  then expenditure increases and revenue falls.
 The budget constraint at the new optimal point must be satisfied, and thus the sum of the increase in expenditure and fall in revenue equals the increase in the amount of the financial aid. This means that even when regional choice of tax revenue and expenditure levels influence the amount of the financial aid ( and are not equal to zero) and the model is symmetrical (=regional authorities reduce their revenues less than the increase of the financial aid. 

In this case the model illustrates the famous fact that the allocation of a lump-sum (block) grant  makes regional budget expenditure grow less than increase in the financial aid with the reduction of the tax burden at the same time. 

2. >. This relationship between  and  means that financial aid allocation model takes into account actual changes in expenditures to a higher degree than actual changes in revenue. 

2а.>, А>0. Given these parameters  and , if А>0, the region will always receive a transfer (see the picture). Equations (15) and (16) assert that under such a parameter relationship T*<0, E*>0. In an asymmetrical situation (() with and increase in  in addition to the income effect, the change in the slope of the budget constraint creates the substitution effect that results in the increase of budget expenditures and revenues. This results in a smaller decrease of revenues than in the symmetrical case (=). Consequently, spending grows more. This means that under large expenditure co-financing from the federal center (>), a revenue reduction occurs to a lesser extent in comparison to a symmetrical situation. From the point of view of the region’s influence on the financial transfer size, if ( and ( are large enough, then the region can raise its spending in order to get a larger transfer. This causes a rise in utility together with an increase in the tax burden (as ( is less than one and the model of financial aid allocation also is based on the expenditure needs and fiscal capacity) that decreases utility. At the same time, it is no longer required that the increase in the tax burden is equal to the rise in expenditure as the budget constraint becomes less strict due to the increase in the amount of the financial aid. As a result, choice of the regional authorities entails higher incentives to increase budget expenditure in the face of an increasing amount of the financial aid from the federal center.

2b. >, A<0. Formula (15) shows that under such conditions T*>0, E*>0 
. This means that increase in  results in the increase in both tax revenue and expenditure (equal to the amount of regional revenue plus the transfer). This can be explained by the impact of the substitution effect that is greater than the income effect. Such a situation is also based on the fact that federal co-financing of the actual regional expenditure is higher than the co-financing of the regional revenue deviations. This leads the region to increase spending even if the authorities need to raise taxes in order to balance the budget.

3. <. This means that the transfer allocation formula to a large extent is based on actual tax collection in relation to actual spending. The relationship among parameters implies A>0, 
 which means that partial derivatives T*<0, and the sign of E* coincides with the sign of the expression (A-Y(-)) and can be positive or negative. The income effect resulting from transfer growth (increasing ) leads as before to a spending rise and a tax revenue fall. The asymmetry in the model of financial aid allocation (<) leads to a rotation of the budget constraint line, and the substitution effect results in an expenditure and tax revenue drop. Consequently, revenue always falls and spending can fall or rise, but to a lesser degree in relation to a symmetrical situation (=). 

This means that if revenue co-financing from the federal center is larger (>), then the growth in the transfer size with the increase in  will induce the region to reduce its revenue to a larger extent in comparison to a symmetrical situation, because it will be compensated for the revenue drop. In some cases, for example, if  is significantly less than , this can even lead to a situation in which a transfer increase lowers spending in order to balance the region’s revenue drop. In this situation, most unpleasant fiscal incentives take place that result in an excessive leakage of the transfer into increasing consumption of the private goods. 

Accordingly, the transfer allocation through an asymmetric approach to accounting for normative and actual revenue and spending leads to an effect, equivalent to the change in the relative prices for consumption choices. At the same time, the transfer affects the relative prices for private and public goods due to the Center’s co-financing of regional spending and revenue. 

Тable 2.

	Signs of the partial derivatives of the optimal values of regional budget tax revenue and expenditure over  ( is supposed to increase, only situations 
in which a region is a recipient are used, 
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	Rise in 
	=
A>0
	>
A>0
	>
A<0
	<
A>0

	T*
	Income effect
	–
	–
	–
	–

	
	Substitution effect
	No
	+
	+
	–

	
	Total effect
	–
	–
	+
	–

	E*
	Income effect
	+
	+
	+
	+

	
	Substitution effect
	No
	+
	+
	–

	
	Total effect
	+
	+
	+
	?#


# - coincides with the sign of (A-Y(-))
The effect of a change in parameter  on the financial behavior of regions. A change in  results in the change of the parameters of the grant allocation model. This also changes the actual expenditure co-financing level by the federal center and the regional authorities respectively. Consequently, partial derivatives of optimal expenditure and tax revenues with respect to  are as follows:

	T* = 
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	E* = 
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Both T* and E* are positive (if  rises, then the optimal spending and tax revenue values also rise).  An increase in  means that the Center co-finances more of the rise in actual expenditure so that regional authorities have incentives to increase their spending. Consequently, in such a situation the increase in regional budget expenditure results in an increase in federal financial aid. But the increase in financial aid is only partial so the regional authorities have to raise taxes in order to satisfy the budget constraint. 

The influence of parameter  on the financial behavior of regional authorities. In order to examine how changes in the degree to which co-financing is based on the actual tax revenues influence on the optimal decision of regional authorities, we used partial derivatives of the expression for the optimal expenditures and revenues with respect to :

	T* = 
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	E* = 
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Equation (19) illustrates that the partial derivative of optimal tax revenue with respect to the parameter  is always negative. Consequently, the more the federal center co-finances actual tax revenues, the more the regional authorities will lower taxes. In other words, the intensity of fiscal incentives to a large extent can be characterized by the value of (, which expresses the extent of the use of the fiscal capacity in the federal grant allocation formula. The reduction of , (with the growth of the use of the fiscal capacity in the allocation process) will result in the increase of the optimal regional tax revenue. 

The negative sign for the partial derivative of E* with respect to  can be explained using the same arguments. If the allocation of the federal grants uses the actual tax collections to a greater extent, then regional authorities will reduce taxes in order to increase the transfer amount. This will occur regardless of the fact that under such behavior it is necessary to reduce expenditure in order to satisfy the budget constraint. 

2.2.2. Conclusions from the theoretical analysis of the regional 
fiscal incentives model and economic policy proposals. 

The results obtained from the analysis of the model are stated in the table 3. 

Тable 3. 

Signs of the partial derivatives of the optimal values of the regional 
budget revenue and expenditure per parameters of the model (assuming that the region is a recipient of the federal financial aid) 

	
	Y
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	Partial derivative of E*
	+
	+
	–
	+
	–
	 ?#

	Partial derivative or T*
	+
	–
	+
	+
	–
	 ?##


# -
“+”, if (; depends on the relation between Y(-) and A, if <;

## -
“+”, if A<0; “–“, if A>0.

As shown above, a rise in the region’s gross income due to either a rise in economic activity or a transfer of income to economic agents results in both a rise in tax revenue and expenditure of the regional budget. The degree of the tax revenue increase depends on the regional authorities’ preferences concerning private and public goods consumption. It does not depend on the federal financial aid allocation formula. At the same time, when income increases, spending grows more with the higher marginal rate of substitution between the consumption of public and private goods. Thus the lower is the value of , (i.e. the less is co-financing of the actual tax revenue deviation from the fiscal capacity by the federal center) and the higher is the value of  (i.e. the more is co-financing of the actual expenditure) the more is the increase of the public goods supply with the increase of the agents’ gross income. 

The consequence is that if the federal center wants to minimize the leakage of the transfers into the private sector during the periods of economic growth, the model of federal grant allocation should use fiscal capacity on the revenue side and actual budget expenditures on the spending side. During an economic recession, if the federal center wants to minimize the reduction of the public goods supply, then the center should use the actual values of the tax revenues and the normative expenditure needs (it is possible that expenditure needs should be reconsidered in order to be adequate for the new conditions). 

A very important problem in formulating the methodology of the federal grants distribution is the calculation of the fiscal capacity and expenditure needs values. The table shows that the greater 
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, the greater the optimal budget expenditure and the lower the tax burden for the region. The influence of fiscal capacity is the opposite. The greater is 
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, the greater will be the tax revenue and the lower the regional spending. At the same time, we should take into account that fiscal capacity and expenditure needs cannot be used in order to manipulate the fiscal incentives. These parameters are calculated for each region individually and if they are used in the federal grants allocation formula the changes in these parameters can result in the changes of the amount of the financial aid (further understanding these effects is beyond the scope of this research).

In drawing conclusions about the influence of the proportion of the regional debt that is covered by the federal center on the fiscal behavior of the regional authorities, we should take into account ambiguous impact of the change in the parameter  on the optimal choice of the regional authorities. The model developed above demonstrates that under different values of parameters used (proportion of co-financing revenue and expenditure, values of expenditure needs and fiscal capacity, etc.) the influence of the change in the amount of the federal financial aid on the optimal values of the regional budget revenue and expenditure can vary.

Under a symmetrical model, proportional increase in financial aid result in a rise in spending and a fall in tax revenues (increase in the consumption of both public and private goods). The same situation occurs in the case when the federal center does not consider the actual revenue and expenditures of the regional budgets but calculates the amount of the financial aid on the basis of fiscal capacity and expenditure needs. This allows one to conclude that if the federal center aims to minimize the negative fiscal incentives to change the regional policy towards influencing the size of the grant, then the center should accept the symmetric principle for looking at the revenue and expenditure size from the point of taking norms into account. In this case the increase in financial aid creates an income effect that leads to an increase in budget expenditures (consumption of public goods) and to a drop in taxes that allows greater private good consumption by agents. In cases where the allocation model is not symmetrical and uses not only norms but also actual values of expenditure and tax revenue, a substitution effect also occurs. This effect is tied to a rotation of the budget constraint aimed at raising spending (lowering revenue). As a result a proportional increase in financial aid amount can result in either a rise or a fall in regional revenue and spending (Table 1).

When the grant allocation model co-finances an increasing proportion of actual budget expenditure () this stimulates the regional authorities to increase their budget expenditures. If the co-financing is not full, then regional authorities have to increase the tax revenue in order to satisfy the budget constraint. The opposite occurs if financial assistance is determined as a proportion of the deviation of tax revenue from fiscal capacity (. In this case, the regions are driven to reduce their revenues. This reduction will be partially covered by the increasing amount of the federal financial aid. Thus, if the co-financing from the Center is not full, then the fall in regional spending will occur.

These results suggest that with the help of financial allocation model parameters the federal center can create different fiscal incentives. For example, if the goals are to minimize the transfer leakage to the private sector, then the Center must co-finance actual spending to a greater extent than actual tax revenue ( is greater than ). And the opposite applies if the goal is to reduce expenditure (provision of public goods): then the federal center must set  higher than  Under the substitution effect the increase in the amount of the financial aid will result in a drop in tax revenue and (with certain values of parameters) a decrease regional budget expenditure. In this case, federal financial aid is fully used for an increase in the consumption of the private goods. 

2.3 Estimation of the financial aid allocation models 
from the federal center to the Russian regions

In order to check how the grant allocation model used in the theoretical model described earlier fits the allocation principles actually used in the Russian Federation, as well as to estimate values of ,  and  we will estimate the allocation model econometrically. Stated in a more general way than above, the grant allocation formula can be written as follows:
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where i,t-s is the deviation of actual financial assistance to the ith   region in year t, from the estimated value, which can be caused by some factors that the model does not account for. This can depend, for example on the influence of the political authority on the grant distribution process as well as other disturbances. 

This model incorporates revenue and spending values for a given region. If we assume that federal assistance is allocated in order to cover deficits, it logically follows that we could expect positive correlation between the transfer size and spending values, as well as a negative correlation between the size of the financial aid and regional budget revenue estimates. 

It is also important to check which combinations of lags can be correctly used in the grant allocation equation (21). In our estimation we used the values of the revenue and spending with the lag from 0 to 2.
 Below in the estimation of the fiscal incentives we will check the reverse — how the change in the transfer affects the revenue and expenditure of the regional budget. This means that the grant allocation formula in which estimates of the revenue and expenditure are taken without any lags should be estimated in a system of simultaneous equations in order to satisfy the condition of exogeneity of explanatory variables. If we use the values with the 1st and 2nd lags that completely uphold the budget development process, then we can estimate the grant allocation formula and the equation for the fiscal incentives separately. Estimating the grant allocation formula in order to avoid multicollinearity problem we do not include the same estimates of the revenue and expenditure taken with the same lags. The correlation between the variables taken with different lags is very high and averages about 0,85 to 0,95.

2.3.1. Estimation of the linear federal grant allocation model.

High correlation between actual and normative revenue and spending values makes it difficult to estimate equation (21) in linear form where the transfer amount depends on four factors — revenue, spending, and their two normative values. The grant allocation model, as shown earlier in (8), can be rewritten to include the co-financing of revenue and spending by the federal center as well as to include the partial covering of the normative regional budget deficit. The appropriate linear regression equation (with a constant) can be written as follows:
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In this form, estimation of the grant allocation model is possible because the correlation between the explanatory variables in this equation is not high.

Based on the theoretical analysis in the previous chapter, keeping in mind the relationship between the coefficients in equation (22) and the formula parameters (a3=, a1=., a2=.), we can formulate the following hypothesis about the coefficients:

	a0=0, i.e. the transfer size does not include any constant aid (per capita) that is identical to all regions;
0 ( a3 ( 1, this coincides with the assumption that 0 (  ( 1;

0 ( a1 ( a3, with relationship a1= . this condition corresponds to 0 (  ( 1;

0 ( -a2 ( a3, with relationship a2= . this condition corresponds to 0 (  ( 1.
	(23)


It is readily noted that in the case of equal parameter values,  = a1= –a2 = a3, the financial grant simply covers the actual regional budget deficit and only the actual revenue and expenditure values are used in the grant allocation process ( =  = 1).

The data we use include information for 86 regions (not including Chechnya, Hanty-Mansiyski, and Yamalo-Nenentski regions).
 We will use data for the years of 1994 to 2000 for Russia
, as well as values for fiscal capacity and expenditure needs values developed at IET.
 All variables were taken per capita deflated using the GDP deflator. In order to take into account cross-regional price differences, we also used relative minimum standard of living index at regional prices.

In the first stage, estimates of the equation (22) were done separately for all the lag combinations of the dependent and explanatory variables. Estimating the parameters for different periods, we can see that ( and ( (a1/a3, and -a2/a3, respectively) can change with the changes in the grant allocation mechanism and the proportion of the financial aid that is allocated through the Federal Fund for financial support of the regions. The parameter ( (a3) could change with the change in the total amount of the financial aid that is distributed among the regions in relation to the sum of the regional deficits.

In order to understand how the allocation parameters changed with time, in addition to estimating the parameters using panel data (this helps to enlarge the data sample and increase the number of observations), we must test the hypothesis of whether the coefficients of the allocation model (22) are equal for different years. The analysis is undertaken using comparisons of pairs of years. Appropriate values of F-statistic are listed in table 4. 

Таble 4 

Results of testing the hypothesis of the equality of allocation 
model parameters between years.

	H0:
	a0(t)=a0(t-1)
	a1(t)=a1(t-1)
	a2(t)=a2(t-1)
	a3(t)=a3(t-1)
	a1(t)=a1(t-1);
a2(t)=a2(t-1);

a3(t)=a3(t-1)

	year t 

(comparison 

with previous years)
	F-criteria value

(F>Fcr are listed in bold)

	1995 compared with 1994
	18,77
	8,64
	0,00
	24,45
	18,08

	1996 compared with 1995
	2,27
	6,67
	0,67
	2,51
	4,74

	1997 compared with 1996
	0,01
	0,03
	2,82
	3,78
	2,50

	1998 compared with 1997
	0,61
	6,69
	13,12
	1,64
	9,22

	1999 compared with 1998
	1,58
	5,45
	0,11
	0,17
	2,33

	2000 compared with 1999
	0,59
	16,64
	2,68
	0,82
	5,52

	
	

	1%-critical value 

for F-statisitic 
	6,83
	6,83
	6,83
	6,83
	3,94


The analysis
 shows that based on the coefficients stability, we can divide 1994-2000 into three periods — 1994, 1995-1997, and 1998-2000 (taking into account that in 2001 there was a significant change in coefficient a1). According to these results we estimated the model of financial aid allocation for these three periods – regression for the year of 1994, panel data estimates for 1995-1997 and panel data estimates for 1998-2000 with additional dummy variable for the coefficient a1 in 2000.

It is essential to note that if we estimate the equation Tr=E-T, where Tr is the total financial assistance given to a region, than a spurious regression will be estimated as in this case we estimate not the model of the financial aid allocation but the budget constraint in which the sum of own revenue and financial aid is equal to the budget expenditure.
 In our estimates we use not only actual values of regional revenue and expenditure but also their normative values – fiscal capacity and expenditure needs. As well, since regional revenue other than tax revenue is not used, we do not use other sources of budget deficit financing. The estimates of the aid allocation model (22) are done separately for the transfers from the FFSR and additional federal financial aid. All this leads to the fact that the financial aid in consideration only partially covers the difference between regional expenditure and tax revenue. That is why the estimates of the grant allocation model cannot be viewed as estimates of the budget constraint.

As mentioned above, the FFSR transfers are allocated on the basis of more formalized principles and these principles are equal for all the regions. The transfer amount is stated in the federal budget law for the appropriate year.
 Also, the regions receive additional financial assistance that is the sum of different kinds of subsidies, subventions, resources received in mutual settlements etc. Total financial assistance is equal to the sum of the transfer and this additional financial aid. Analysis of the allocation principles of different kinds of financial aid shows that the transfers from the FFSR, in comparison with the other forms of assistance, are based on objective parameters rather than regional current needs. In this chapter we test hypothesis (23) regarding the coefficients as well as their difference for various types of financial assistance and regions.

Estimation of the allocation model for the transfers from the FFSR. The results of the estimations for the three periods are shown in Table 5. The results for 1994 indicate that a model in which there is only one explanatory variable - the actual regional budget deficit- gives better estimates than model (22). The comparison was based on the values of the Schwarz criterion. This suggests that the key orientation for financial aid allocation in 1994 was based not on normative values of revenue and expenditure but on the actual state of the regional budget — the actual volume of revenue and spending. The estimations for the period of 1995-2000 showed that the model (22) is better than the equation with the actual budget deficit (estimates with the deficit are not listed in the table).

Тable 5. 

Results of the estimation of the equation (22) for the transfers 
from the Federal Fund of Support to the Regions. 

	Explanatory variable:
	Transfers from the Federal Fund

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

	Number of lags of the explanatory variables
	0
	0
	0
	1
	2
	0
	1
	2

	Number of observations
	86
	86
	258
	258
	172
	258
	258
	258

	Explanatory variables:
	In parentheses under the coefficient is the t-statistic

	 Constant
	-0,377
	-0,330
	-0,233
	0,036
	0,310
	-0,645
	-0,474
	-0,404

	
	(-4,849)
	(-4,729)
	(-2,941)
	(0,445)
	(2,725)
	(-7,883)
	(-4,323)
	(-3,213)

	 Spending co-financing (a1)
	0,262
	
	0,324
	0,368
	0,324
	0,195
	0,218
	0,240

	 (
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	(13,299)
	
	(19,648)
	(17,977)
	(10,838)
	(9,397)
	(8,867)
	(5,525)

	 Same with dummy for 2000 
	
	
	
	
	
	0,072
	0,203
	0,327
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	(2,406)
	(4,651)
	(6,488)

	 Revenue co-financing (a2)
	-0,355
	
	-0,406
	-0,385
	-0,301
	-0,347
	-0,266
	-0,332
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	(-5,134)
	
	(-6,352)
	(-5,269)
	(-2,833)
	(-10,967)
	(-5,816)
	(-5,707)

	 Normative deficit equalization (a3)
	0,269
	
	0,455
	0,408
	0,343
	0,671
	0,537
	0,458
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	(15,257)
	
	(23,563)
	(20,141)
	(12,452)
	(26,462)
	(17,753)
	(13,992)

	 Actual deficit
	
	0,262
	
	
	
	
	
	 

	 E – T
	
	(17,154)
	
	
	
	
	
	 


	R2 adjusted
	0,771
	0,775
	0,737
	0,669
	0,534
	0,795
	0,662
	0,563

	 Schwarz criterion
	1,476
	1,378
	
	
	
	
	
	 

	 
	0,974
	1,000
	0,712
	0,902
	0,945
	0,291
	0,406
	0,524

	 
	1,320
	1,000
	0,892
	0,944
	0,878
	0,517
	0,495
	0,725

	 
	0,269
	0,262
	0,455
	0,408
	0,343
	0,671
	0,537
	0,458


	 Difference between 2000 and  in 1998-99 
	
	
	
	
	
	0,107
	0,378
	0,714


On the whole, the results for the econometric estimations of the allocation models for 1995-2000 show that model (22) describes the actual financial aid allocated to the Russian regions quite satisfactorily. This illustrates that the Federal Center distributed financial aid on the basis of the factors like the ones in model (22), i.e. the center partially covered the gap between the estimates of the regional revenue and expenditure calculated using actual and normative values. These results show that explanatory variables explain up to 70 to 80 percent of the variance of the FFSR transfers. Coefficients a1, a2, and a3 significantly differ from 0, and their standard errors are not large. That is why the values for  and  calculated as ratios of these parameters are fairly reliable.

The results of the estimations of model (22) help to formulate the following main conclusions from this empirical analysis:

1. The transfer from the federal center positively depends on the value of the difference between regional revenue and spending estimates. Also, there is a positive dependence of the amount of the transfer on the actual regional spending and expenditure needs. The transfer amount depends negatively on the actual tax revenue and fiscal capacity.

2. The results of the stability tests coincide with the changes in the federal financial aid allocation principles. In 1994 the main allocation factors were the actual regional deficits. From 1995-1997, the allocation became based more on actual values from the previous years and normative revenue and spending values. In 1998, official allocation principles were legitimated. These principles use indexes of the fiscal capacity and expenditure needs as normative indicators for allocation policy. This explains the results for 1994 as well as the drop in the values of parameters  and  in 1998-2000 in comparison with 1995-1997. Lowering the value for  over time supports the idea that with time the allocation process was improved in a sense that the federal center gradually moved from using actual expenditures of the regional budget values to the use of expenditure needs. The lowering of  can be explained in an analogous way by the increasing weight of fiscal capacity in the transfer calculation formula.

3. As a whole the tables show that most of the estimated equations for the allocation model have a lower  value than .
 As the theoretical part of this work shows, this means that the federal center to a larger extent takes part in co-financing revenue than in co-financing expenditure. Such a situation can be explained by the fact that until 1999, the allocation scheme was based on actual tax revenue as the basis for transfer calculations. At the same time, as an estimate of expenditure needs we used the corrected expenditures in 1991. This value after many corrections and agreements was rather close to some average expenditure according to which the federal center was ready to allocate the financial aid (some estimate of the expenditure needs). Another part of the explanation of the fact that  is greater than  is that the regional revenue powers are less than the expenditure powers. In essence, decision-making at the regional level in regards to spending affects the budget deficit more thus increasing the amount of the transfer from the federal center. Consequently, the relatively lower tax revenue in the regions appears to be a more important signal to increase the amount of the financial aid in comparison to higher expenditures.

4. It is important to note that even in the past few years (which are characterized by increasing use of the normative values in the transfer allocation schemes) some portion of the federal financial aid remains unexplained by the factors used in the model. This can be partly explained by individualized approaches to each region and their problems in allocating additional financial aid. The governors’ political power in some cases serves as pertinent examples as it can affect the amount of the federal financial aid allocated to particular regions.

As was mentioned above the explanatory variables in equation (22) are not independent. Thus, we cannot split the variance of the transfer in equation (22) into three components based on the number of the variables included in the formula. This means that the statistical results do not allow us to conclude which part of the transfer is allocated to the co-financing of revenue and spending equalization and which for budget deficits. However, we can calculate the partial correlations of each explanatory variable. The respective values of the partial correlation coefficients between the transfer amount and the deviations of the expenditure and revenue from their normative values, and the normative deficit in the formula (22) are about 0.5(0.6, -0.5(-0.3, 0.8(0.9 respectively and do not change much over time.

Estimation of the allocation model for financial aid distributed in addition to the transfer from the FFSR. In addition to the above estimates for the transfer from the FFSR, a similar model for the additional financial aid was estimated. The hypothesis tested is that additional assistance to the regions is allocated by less formalized principles and by giving a higher weight to the actual values of regional budget revenue and spending in comparison to normative values.

The estimation results for additional financial assistance using equation (22) are presented in Table 6. 

Тable 6 

Results of estimation of equation (22) for additional aid in 1994-2000.

	Explanatory variable:
	Additional financial aid

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

	Lags of the explanatory variables
	0
	0
	0
	1
	2
	0
	1
	2

	Number of observations
	86
	86
	258
	258
	172
	258
	258
	258

	Explanatory variable:
	In parentheses is the t-statistic

	 Constant
	0,214
	0,276
	-0,179
	0,241
	0,521
	-0,504
	-0,220
	-0,356

	
	(1,732)
	(2,418)
	(-2,496)
	(2,800)
	(5,053)
	(-7,396)
	(-2,360)
	(-4,361)

	 Spending equalization (a1)
	0,671
	
	0,243
	0,247
	0,237
	0,276
	0,236
	0,295
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	(20,987)
	
	(16,333)
	(11,420)
	(8,753)
	(15,967)
	(11,325)
	(16,190)

	 with dummy for 2000
	
	
	
	
	
	-0,218
	-0,136
	-0,096
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	(-8,742)
	(-3,650)
	(-2,924)

	 Revenue equalization (a2)
	-0,691
	
	-0,450
	-0,372
	-0,332
	-0,243
	-0,084
	-0,217
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	(-6,184)
	
	(-7,799)
	(-4,825)
	(-3,450)
	(-9,248)
	(-2,161)
	(-5,753)

	 Deficit equalization (a3)
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	R2 adjusted
	0,903
	0,902
	0,650
	0,397
	0,337
	0,662
	0,418
	0,561

	 Schwarz criterion
	2,439
	2,363
	
	
	
	
	
	

	 
	0,932
	1,000
	0,739
	1,108
	1,411
	0,791
	1,118
	1,250

	 
	0,960
	1,000
	1,368
	1,668
	1,976
	0,696
	0,398
	0,919

	 
	0,720
	0,702
	0,329
	0,223
	0,168
	0,349
	0,211
	0,236

	  Deviation of 2000 from  in 1998-99 
	
	
	
	
	
	-0,625
	-0,645
	-0,407


Results for 1994 show that like the transfer from the FFSR the additional financial aid is better explained by using the actual regional budget deficit rather than equation (22). The coefficient  for additional financial assistance (0.7) is higher than the appropriate value for the transfer from the FFSR (0.26). This shows that in 1994, additional financial assistance was the main source for covering the regional budget deficit, and the allocation principles were based on actual budget revenue and expenditure rather than expenditure needs and fiscal capacity. For 1995-2000 the estimates of model with the actual budget deficit as the only explanatory variable are worse than the model (22) (the estimation results are not listed).

The estimation of the allocation model for the additional financial aid for 1995-1997 shows that the value of (like the estimates for the transfer from the FFSR) is greater than . This means that the federal center co-finances falls in the region revenue to a greater extent than spending growth. However, the fact that the estimated values of  and  are greater than 1 needs additional interpretation that cannot be given using the model (7) but can be provided in terms of the models (12) or (22). Additional assistance is allocated on the basis of less formal criteria than the transfer from the FFSR. The amount of this assistance often is a result of bargaining between the regional authorities and the federal center. The key arguments of the regional authorities in this bargaining are that their revenue is not enough or their expenditures need to be higher. The federal center allocates additional assistance on the basis of these arguments in order to cover the deficit and to compensate actual regional revenue and spending. Consequently, a financial assistance package can be even greater than what would have been allocated based on partial covering of the actual regional budget deficits. 

The situation in 1998-2000 in comparison to previous periods is characterized by a drop in the value of  coefficient. This corresponds to increasing the weight of the fiscal capacity in the allocation formula. Value  remains nearly the same. The estimates of the coefficient of the dummy variable that is used to calculate the change in  in 2000 comparing to the previous years show that in 2000 there was a drop in  by about 0.4 to 0.6.  This means that the federal center highly reduced the use of actual spending and increased the weight of the expenditure needs in calculations of financial aid amounts. 

As a whole, it can be noted that the calculations of additional assistance were based more on actual revenue and spending than it was the case with transfers from the FFSR. Also, the estimation characteristics (significance of the coefficients and R2) show that a significant part of the additional aid is allocated according to other factors that are not incorporated in the model, such as political influence of the regional authorities over the allocation process.

Estimation of the financial aid allocation model for different groups of regions. The special nature of Russian interbudgetary relations leads us to expect that the federal financial aid allocation principles can vary for different regions, or more correctly, for different regional groups. The FFSR allocation principles state that a part of the resources (20%) is allocated to the poorest regions in order to increase their revenue to some minimal level. Also, the northern territories have a special status and get additional assistance for programs like food supply to remote areas due to limited transport accessibility during winter.

In order to test the differences in coefficients in the grant allocation model for different regional groups we select from all the regions a group of twenty-six regions that regularly receives significant per capita financial assistance.
  . For testing this hypothesis, we used dummy variables equal to 1 for poor regions and 0 for the others. The significance of the difference in the coefficients was tested using the F-criterion (table 7). The null hypothesis is that the coefficients of the grant allocation model for poor regions are equal to those for the other regions.

Таble 7. 

Results of the tests for the differences in the coefficients of the grant 
allocation model for poor regions and other regions.

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

	Number of lags of the explanatory variables
	0
	0
	1
	2
	0
	1
	2

	Number of observations
	86
	258
	258
	172
	258
	258
	258

	 
	Transfer from the FFSR

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

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

	 
	Additional financial assistance

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

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


The results show that the coefficients for the poor regions in general differ only in the last years (1998-2000). This corresponds to the officially stated principles according to which part of the federal financial aid is allocated to the poorest regions in order to increase their revenue to some minimal level. The results of the estimation of the equation (22) for this group of regions are listed in Appendix 4.

As a whole, it is important to note that the federal aid allocation model for the poor regions differs by somewhat higher  and  values. This means that there is greater co-financing of actual revenue and expenditure from the federal center. The value of  for poor regions is also higher, which means that the federal center covers larger portion of the regional budget deficit. Consequently, the hypothesis regarding single grant allocation model for all regions is not supported by empirical data (at least in the past few years).

Let us perform the same analysis for the northern regions. The results of the appropriate F-test for the differences in the coefficients in the grant allocation model for the northern regions and the other regions are listed below. 

Таble 8. 

Results of the tests for the differences in the coefficients of the grant 
allocation model for the northern regions and other regions.

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

	Lags in the explanatory variables
	0
	0
	1
	2
	0
	1
	2


	Number of observations
	86
	258
	258
	172
	258
	258
	258

	 
	Transfers from the FFSR

	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

	 
	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


The results of the tests show that the parameters of the allocation model for the Northern territories in most cases differ significantly from the parameters for the rest of the regions. The results of econometric estimation of equation (22) (see Appendix 5) show that the model for the northern regions is characterized with the higher value of , which means that the federal center covers a larger portion of the northern regions’ budget deficits compared to other regions.

2.3.2. Tests of hypotheses of regional fiscal behavior.

In the theoretical model formulated above, the regional authorities choose between tax burden and volume of public goods provision under a given federal financial aid allocation model. In terms of this model a change in the amount or principles of allocation of the federal financial aid fiscal incentives results in changes in optimal values of tax revenue and expenditure in order to maximize the regional utility function. In our investigations we do not address the problems of the utility function estimation, but will instead limit the definition of the fiscal incentives as was done by Jouravskaya
 in her paper. We will suppose that fiscal incentives occur when the federal center defines the allocation principles and creates conditions under which regional authorities change their optimal values of revenue and expenditure.

It is essential to note that there could be different points of view regarding which fiscal incentives are positive and which are negative. In general, if the goal is to maximize the regional welfare, then federal assistance could aim not only to increase public goods provision in the given region but also to increase private goods consumption (decrease the tax burden). If we introduce some limitations we can suggest that the aim for the federal grants is to increase public goods consumption in the region comparing to the situation without federal assistance. In this case the financial aid allocation principles need to support increasing regional budget expenditure without causing a drop in taxes. According to this formulation if the drop in tax revenue occurs then the situation can be considered to be creating negative fiscal incentives.

The theoretical analysis of the fiscal behavior of regional authorities suggests that the influence of the change in federal financial aid on the optimal values of regional budget revenue and expenditure can change depending on the relation between parameters  and . An increase in the amount of financial aid under a symmetrical aid allocation model when the federal center equally co-finances the deviations of the actual revenue and expenditure results in a pure income effect. Thus, an increase in the transfer amount leads both to an increase in the regional budget expenditure and a reduction in tax collection. When the allocation model is asymmetrical with respect to the normative and actual values of revenues and expenditures, the signs of the changes in the optimal revenue and expenditure are not clear and depend on the parameters of the model as additional an substitution effect occurs.

Results of the empirical estimations of the federal financial aid allocation model that are listed above show that in 1994-2000 there was a situation in which the value of the parameter  was greater then . The theoretical analysis showed that under this relation of the parameters, an increase in the amount of transfer (increase in ) initiates both an income effect (decline in revenue and increase in expenditure) and a substitution effect under which both revenue and expenditure decrease. Consequently, under these conditions, a rise in the amount of federal financial assistance creates strong negative fiscal incentives and results in large drop in tax revenue, especially if  is much greater than and the sign of the change in expenditure can be positive or negative. At the same time, a drop in  and  also create two different effects (in sign) on the optimal values of revenue and expenditure. With a drop in , spending and revenue should fall. But with a drop in  they should increase.  Therefore, the net effect in revenue and spending is ambiguous. However, we can expect that in Russia from 1994 to 2000 there could be negative fiscal incentives, i.e. a rise in the transfer amount resulting in a decline in regional tax revenues.

Estimation of the dependence between the change in regional budget tax revenue and expenditure and the change in the federal financial aid. In order to check the fiscal incentives of the regional authorities we first estimate the dependence of the change in budget tax revenue and expenditure on the change in the amount of the federal financial aid holding all other factors constant. As shown above, the amount of federal financial aid depends on actual regional revenue and expenditure in the given fiscal year. This refers mainly to the additional financial assistance that is allocated during the current fiscal year. This means that the dependence among revenue, spending and financial aid should be estimated as a system of simultaneous equations. Estimating the system we also suppose that changes in the regional tax revenue and spending depend not only on the change in the transfer but also on its values in the previous years, i.e. we suppose that revenue and expenditure have some inertia. The volume of the financial aid in the previous years is not included in the system because we suppose that new values of the transfers are calculated for each year using an allocation formula like (22). The system can be written in the following form, so that the coefficients are fully identifiable:
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	(24)


Estimating this system we suggest testing the following null hypothesis regarding the coefficients.

b2>0
- rise in transfer size causes a rise in regional spending and consequently increases provision of public goods;

a2<0
- rise in transfer size causes a decline in tax revenue (in the case when the coefficient does not statistically differ from zero the allocation does not create negative fiscal incentives) 

с1<0
- the amount of transfer decreases with a rise in regional tax revenue.

c2>0
- rise in spending causes a rise in the transfer amount.

Using first differencing rather than levels in addition to keeping other factors constant, allows to get rid of the fixed effects specific for each region, However, it is not correct to estimate the system (24) with the ordinary least squares method as it gives inconsistent estimates due to the correlation between the error terms iT and iE and t-1Ti and t-1Ei respectively
. This problem can be solved using instrumental variables sTi and sEi for all s<t-1 using data available up to 1995.

In order to eliminate the effect of changes in federal financial aid in the previous years on regional revenues and spending in the current year, we also used instrumental variables sTri for all s(t-1, for which data were available. In addition due to some other factors that we didn’t take into account, it could be expected that the residuals for all the equations iT, iE and iTr are correlated. Under all these conditions we used three-step least squares method for the system estimation using the data on regional budgets in Russia in 1994-2000. All nominal variables were taken per capita, also using the minimal standards index between regions and GDP index between years as the price deflator. Calculations were made for 85 Russian regions (all regions except Chechnya, Khanty-Mansiisky , Yamalo-Nenetsky and Taimyr autonomous regions). The estimation results of the system (24) are given in table 9. 

Тable 9

Results of the estimation of the system (24)
	Period:
	1996
	1997
	1998
	1999
	2000

	Number of observations
	255
	255
	255
	255
	255

	
	t-statistic in parentheses

	Equation for the change in tax revenue

	 a0
	0.001
	0.690
	-0.396
	-0.628
	0.348

	 Constant
	(0.010)
	(6.040)
	(-2.830)
	(-6.340)
	(1.908)

	 a1
	0.031
	0.641
	-0.675
	-0.024
	0.404

	 Change in tax revenue with lag
	(0.331)
	(1.001)
	(-2.968)
	(-0.265)
	(1.873)

	 a2
	-0.108
	-0.318
	-0.110
	-0.076
	-0.354

	 Change in financial aid
	(-1.405)
	(-3.016)
	(-2.072)
	(-1.188)
	(-1.293)

	 R2 adjusted
	-0.0003
	0.0072
	0.152
	0.008
	0.144

	Equation for the change in expenditure

	 b0
	0.305
	6.942
	-0.814
	-0.823
	0.226

	 Constant
	(1.936)
	(1.421)
	(-3.694)
	(-6.562)
	(1.052)

	 b1
	-0.071
	-5.724
	-0.442
	-0.003
	0.119

	 change in expenditure with lag
	(-1.078)
	(-1.190)
	(-2.332)
	(-0.114)
	(1.349)

	 b2
	0.585
	-4.778
	0.549
	0.785
	0.963

	 Change in financial aid 
	(4.715)
	(-1.138)
	(3.065)
	(9.596)
	(2.992)

	 R2 adjusted
	0.197
	0.144
	0.564
	0.570
	0.104

	Equation for the change in the financial aid

	 C0
	-0.151
	1.208
	-0.510
	0.064
	0.039

	 Constant
	(-1.412)
	(2.297)
	(-1.885)
	(0.605)
	(0.787)

	 c1
	-0.630
	-2.803
	-1.676
	-1.384
	-0.604

	 change in tax revenue
	(-4.327)
	(-3.876)
	(-5.242)
	(-10.926)
	(10.685)

	 c2
	0.506
	0.572
	0.779
	1.124
	0.604#)

	change in expenditure
	(6.465)
	(2.531)
	(9.595)
	(15.908)
	

	 R2 adjusted
	0.337
	0.116
	0.509
	0.666
	0.594


#) The results for 2000 differ from the previous years in a sense that the change in the increase in tax revenue and the change in spending display a strong correlation. The correlation coefficient is 0.86 while in other years it is not greater than 0.45. Thus estimations for the year 2000 were carried out with the additional limitation c1+c2=0.

These estimation results demonstrate significant negative coefficients for dependence of the change in the tax revenue on the change in the amount of the financial aid only for 1997 and 1998 where the coefficient equals –0.3 and 0.1, respectively. Results for 1998 can be possibly explained by low federal and regional revenues due to the financial crisis, which brought about a sharp drop in revenue. This phenomenon was not a result of the change in federal assistance. For 1999-2000 such dependence was not established. At the same time, almost for all years (except 1997) there was a significant positive dependence between the change in the regional spending and the change in financial assistance. The coefficient varies from 0.5 to almost 1 from year to year. This means that the increase of the federal financial aid was mostly spent on the increase of the public goods provision.

As a whole, no stable negative fiscal incentives were found in financial assistance allocation to the regions during 1994-2000. Partly, the dependence in the past years asserts that if this effect really had a place it was not overall.

Estimation of the model of tax revenue that includes tax base variables and federal financial aid In the previous subsection the estimation of the influence of the financial aid amount on tax revenue and spending was done using first differencing. This allowed us to obtain a well-specified model under the assumption that all other factors were held constant. Another way to check the transfer size impact on regional revenue and spending is to use more specific models of regional tax and spending. For this approach we must include into the model indicators for the tax base and characteristics of the budget institutions for regional expenditure. As was mentioned above, such models were developed in the IET in order to calculate fiscal capacity and expenditure needs.
 In this research we included into these model the amount of the financial aid.

The estimation results of the regional tax revenue model that includes the financial aid amount as an explanatory variable show (see appendix 6) that in most cases the coefficient of this variable differs insignificantly from zero. These results are consistent with what we obtained in the empirical analysis presented above.

The taxing power of regional authorities is different for different taxes (e.g. granting privileged terms, payments delays, etc). If we assume that with an increase in the transfer size there occurs a decrease in some particular taxes (those in which regional authorities have maximum taxing power), then if this decrease is not significant, the appropriate coefficient will be insignificant.

Lugovoi, Sinelnikov, and Trounin (2001) developed regional revenue models for different taxes with respect to the subjects of federation. Using analogous models allows us to test the hypothesis regarding fiscal incentives for the revenue from different taxes on the federal and regional levels. In order to test how the transfer impacts on the collection of different taxes, we evaluated the models separately for profits tax, income tax, value added tax, property tax, alcohol excises, and resource taxes. We expect that regional authorities can apply different fiscal efforts for taxes that go to the federal and regional budgets. To check this effect we have made estimations separately for federal, regional and consolidated budget revenue. We also analyzed the tax liabilities (tax receipts plus the change in tax arrears) in order to compare the influence on accrued and paid taxes.

The results (see appendix 7) show that a significant negative dependence on the federal financial aid occurs only for the part of the value added tax receipts that goes to the regional budget. Analogous estimates for the tax liabilities showed that the dependence was weaker – the appropriate coefficient was insignificant or significant at a lower level. This means that fiscal incentives in this case appear in a form that the tax efforts for the value added tax is lower in the regions that get more federal financial assistance. The absolute value of the appropriate coefficient is less than 0,03. This means that for each additional ruble in financial assistance the decline in tax collection is less than 0.03 rubles.

Interpreting these results, it should be mentioned that the presence of this interdependence could be explained by factors not tied to the taxing powers of regional authorities. For example, it can be explained by the fact that low taxable activity in poor regions (that get large amount of the federal financial aid) leads to lower tax revenues for the regional budget than can be expected on the basis of the regional indicators (GDP, agricultural production, etc.), which include shadow economic activity estimates such as barter, non-payments, own agricultural activities, etc. Taking these factors into account, it can be seen that large federal transfers and low VAT revenues appear in depressed regions and do not appear in developed ones.

It is also possible to explain the negative sign for the dependence of the VAT on the transfer amount taking into account that until 1998 additional (in comparison to set tax assignment) VAT revenues were assigned to the regional budget instead of the same portion of the transfer from the FFSR. Consequently, in regions that get large amount of the transfer these VAT revenues were accounted in the federal financial assistance item.

For the profit, income, and resource taxes as well as the excises, we did not find significant dependence between tax payments and the amount of the financial aid.

It should be mentioned that due to the specifics of the taxes assigned to the regional budget and spending liabilities of the regional authorities, the probability of negative fiscal incentives is rather low as the tax revenue of the regional budget is formed by the portion of the regulated federal taxes and can be treated as federal grants. That is why negative fiscal incentives can be expected to arise for taxes on which the regional authorities have some taxing power or ability to provide payment delays or set some informal mechanisms of tax administrations.

Empirical estimation of the expenditure models including the volume of the federal financial aid and the factors that describe the volume and prices of public goods provision. In order to correctly specify the models of the dependence between the expenditure items and the amount of the federal financial aid, we use a set of factors that describe the differentiation of the expenditure volume for different regions. First, these include climate, demographic factors (age, urbanization), as well as price levels, etc. Second, the set of factors should include current state of the budget institutions (number of schools, hospitals per capita, etc.), as well as portion of the public services that is paid for by the households (this is important to a large extent for services like utilities). Another important factor is the ability to finance public goods, that is, the actual tax revenue of the regional budget. Kadotchnikov, Sinelnikov, and Trounin (2001) used the sum of regional revenue including own tax revenue and federal assistance received as an important factor in the models for different expenditure items.
 For the purposes of this research, this variable was divided into two separate variables – regional tax revenue and the amount of the financial aid that is received from the federal center (the multicollinearity problem between these factors is smoothed by the fact that as it was shown above the financial aid have small effect on the regional budget tax revenue). The estimation results of the appropriate equations (see Appendix 8) showed that on average an increase in the financial aid by 1 ruble results in 1-1.5 rubles increase of the expenditure. These results are quite consistent with the conclusions stated above, i.e. the increase in the amount of the federal financial aid results in comparable increase in budget expenditure. 

In order to evaluate how federal financial aid influences different spending items, we used models like those developed in Kadotchnikov, Sinelnikov, and Trounin (2001) with additional explanatory variable – federal financial aid. In similar fashion to the estimation the influence on the separate taxes, we will not concentrate on the underlying hypotheses, but rather will summarize the estimations results for 1999.

The results (see Appendix 9) show that higher values of financial aid correspond to higher spending in all items (for spending on transport and administrative needs the coefficient is insignificant). Greater elasticity values can be seen for expenditures on culture and arts, and social spending. This result supports the fact that financing of items such as utilities and maintenance of state housing, education, healthcare, law enforcement, is based on the regional revenue rather than on federal financial aid. This can be interpreted as an indicator of the importance of such spending items for the regional authorities. Resources received from the Center are used to finance less important items, which are not as vital for the population and financing of which can be delayed.

As a whole, results of the empirical analysis do not exactly coincide with the conclusions from the theoretical model. As shown above, theoretical considerations about the influence of the lump-sum grants on a grantee’s choices between public and private goods show that the leakage effect pertains to the fact regions could allocate resources received to greater private goods (instead of public goods) consumption. In exactly the same way, our models highlight the fact that an increase in financial assistance from the center should cause a drop in tax payments. An empirical analysis to understand the effects that an interbudgetary equalization scheme has on the size of regional tax collection in Russia shows in most cases that there is no statistical significance for the relationship. The increase in the transfer occurs either in accordance with or to a slightly lesser extent than the regional public spending increase. 

In order to explain the lack of clear financial assistance “leakage” from the Center to the consumption of private goods, we can combine ideas from the literature covering financial and fiscal federalism with empirical analysis of the “flypaper effect”. The expression “money sticks where it hits”
 best describes this effect. In accordance with the flypaper effect, the reaction of the recipient of the lump-sum grant in choosing between private or public goods consumption differs from the reaction of the median voter, as in the case with falling federal taxes paid by particular region. For example, when federal taxes drop, a jurisdiction moves to increase public spending in its own territory. This occurs regardless of the fact that both situations (receiving the grant and an increase in the revenue of private agents as a consequence of drop in the federal taxes) are equal from a theoretical point of view.

An assessment of the effect of lump-sum grants on local spending in the USA (addressing block grants) shows that a grant of $100 increases public goods consumption by $40-50. At the same time, an increase in revenue of the population in the given region due to a decline in federal taxes of the same amount increases public goods consumption by only $5-10.

To explain this phenomenon in which a lump-sum grant brings about a larger than expected increase in spending from traditional theoretical assertions and the increase in voter’s revenue leads to a lower increase in public goods spending than theoretical models suggest, one needs to introduce several hypotheses that were analyzed in detail in part 1.2 of this paper. These hypotheses deal with preferences of subnational decision-makers that do not coincide with those of a representative voter.

However, the reasons for the “flypaper effect” given in the section 1.2 are not sufficient to explain the significant spending rise in the Russian regions once the transfer is received. The average spending increase is close to 100% of the lump-sum transfer.  This influence of the assistance on regional spending occurs for several other reasons. First, according to the law, regional authorities must provide the population with public goods, amounts of which sometimes exceeds regional revenues and provided financial assistance. Second, budgetary conditions in Russia are characterized by high levels of credit indebtedness of the regions to the suppliers of goods, services, and recipients of public transfers. Thus, the cost of public goods is greater than actual funding of their production. This is particularly the case for the regions that are very dependent on assistance. In such cases lump-sum grants act like conditional earmarked grants and force regional authorities to produce public goods to an extent that is significantly greater than the own regional revenues together with the financial assistance received.

It is important to note that current principles of aid allocation can differ from the those suggested by the theoretical model For example, in the process of financial aid calculation and transfer regions are required to set the maximum rates of regional taxes, make efforts to decrease tax arrears, make operations through the Treasury, etc. These requirements make the leakage of the grant into the private sector difficult.

We can also assume that regional spending on public goods is much more important for regional authorities than benefits gained from reducing the tax burden. This is particularly the case if we account for low taxing power of regional authorities and insignificant tax burden differences among regions.

Thus, empirical analysis does not support the idea that the system of interbudgetary relations in Russia in 1994-2000 created negative fiscal incentives (in a quite narrow sense that there is negative dependence of the change in the tax revenue on the change in the amount of the federal financial aid). An increase (or decrease) in federal financial aid generated an increase (or decrease) in regional spending but did not generate a decline in regional tax collections.

It seems likely that the lack of fiscal incentives in this case was created not by the financial aid allocation system, but by other interbudgetary relations characteristics such as partly, a high level of federal mandates forced upon the regions, as well as low regional taxing powers. 

2.3.3. Conclusions from the empirical analysis 
and economic policy proposals.

Our empirical estimates of the grant allocation formula and fiscal incentives for Russian regions in 1994-2000 highlights the following:

1. The results suggest that federal financial aid allocation was mostly based on covering estimated regional budget deficits. The results of the empirical tests coincide with the fact that the estimated regional budget deficit is calculated using actual budget revenue and expenditure, as well as their normative values  (expenditure needs and fiscal capacity). During the considered period, federal financial aid allocation was oriented to a large extent towards normative fiscal capacity and expenditure needs in comparison to actual revenue and spending. This means that the federal center to a lesser and lesser extent co-financed actual spending and compensated regional tax revenue fluctuations from the normative values. These results are consistent with the formal official federal goals in the principles of the federal financial aid allocation. Empirical estimates support the hypothesis regarding the Rawlsian criterion about maximization of the welfare of the poorest regions. If this criterion is in fact the priority in the development of the federal financial aid allocation principles, then the federal center should continue to increase the portion of the financial aid distributed on the basis of formal allocation principles that address equalization as co-financing the gap between the revenue and expenditure of the regional budget.

It should be mentioned that the Compensation Fund established in 2001 to provide regional subsidies to partially finance the social obligations stated in the federal legislation, (e.g. subsidies to families with children, disabled and other social categories) is not consistent with the Rawlsian equalization criterion, as this type of financial aid is distributed according to the number of aid recipients and does not depend on the regional budget revenue and expenditures on other items.

2. The estimations results show that federal aid allocation model is to a large extent oriented towards actual tax revenue rather than actual expenditure in comparison with the appropriate normative values. This means that more federal resource are needed to co-finance the revenue deviation from the fiscal capacity than expenditure deviation from expenditure needs. Explaining this result we should take into account that until 1999 the official distribution principles of the Fund for financial support of the regions had used actual tax revenue of the regional budget and corrected values of the regional budget expenditures in 1991. In addition to that, current distributional principles of financial aid other than transfer use rather the actual (low) tax revenue than (high) actual budget expenditure.

Theoretical analysis showed that the federal financial aid allocation system could create negative fiscal incentives, that is, when regional authorities reduce tax collections with increased financial aid from the federal center. However the empirical tests for these fiscal incentives did not show stable negative fiscal incentives; therefore the compensation of the regional budget revenue and expenditure fluctuations by the federal financial aid occurred particularly with relatively low regional taxing power in the current system (we do not take into account extreme regions-outliers such as the Altai Republic, Republics of Ingushetia and Kalmykia, etc.). This is quite reasonable and does not require immediate structural changes. 

3. Empirical estimates of the allocation model for with respect to transfers other than those from the Fund for Financial Support of the Regions show that these resources are distributed on the basis of less objective criteria than the transfers from the FFSR. This requires a precise continuation of the policy aimed at reducing financial assistance allocated without formal rules of grant distribution. In particular, this type of financial aid must be reduced to the grants that are distributed to help the regions that suffer from the emergency situations or natural disasters.

4. Empirical tests of the grant allocation formula for different groups of regions show that different criteria are applied to different regions in the allocation process. Coefficients in the grant allocation model for poor and the northern regions significantly differ from the model for other regions. The differences for these regions are that the federal center covers a larger portion of the budget deficit and uses larger weights for the actual values of revenue and expenditure in the allocation model comparing to the weights for the fiscal capacity and expenditure needs (to a large extent co-finances actual revenue and spending deviations from the appropriate normative values comparing to allocating assistance to other regions).

Such a situation requires the formalization of the approaches to different groups of regions. Several approaches are possible. First, the allocation model can be enhanced by including factors that more clearly differentiate the expenditure needs of the Northern and poor territories from the other regions. Using this approach the federal center must abolish regional grants that are allocated on the basis of informal principles and not use the special treatment for these regions when allocating funds. Second, these regions can be picked out into separate groups for each of which there should be developed principles that take into account the special conditions in these regions. Third, the federal center can distribute grants using principles common for all the regions and in addition to that provide special financial aid to poor and/or northern regions accounting for their special circumstances. 

5. The absence of negative fiscal incentives is in general confirmed by the empirical estimates of the dependence of tax revenue on federal aid; that is,  almost all increase in the amount of federal financial aid goes to an increase in the regional budget expenditure (provision of public goods). This fact gives in a sense more freedom in the development of the federal aid allocation model. Particularly, the model of the grant allocation can be developed in a way to compensate for actual fluctuations of the regional tax revenue (stabilize the changes of the tax revenue over time) with small risk of creating the negative fiscal incentives, i.e. when regional authorities try to get more federal assistance in order to reduce the tax burden in the region.




� See «Russian economy: trends and prospects», annual surveys of the IET in 1996-2000. 


� The total amount of transfers for 2000 was calculated using a lot of various adjustments that smoothed sharp changes in comparison to the previous year transfers when old methodology was employed (i.e. at least partly financial assistance was oriented on the older principle of filling the gap between subnational public revenues and expenditures)


� In general the proportion of filling the gap as well as weight assigned to actual values in the transfer allocation formula could be different for different regions.


� See J. Rawls (1971).


� To simplify this analysis we can assume that a single tax on income is used. This allows us to not be bothered by the interdependence between tax and revenue of regional economic players.


� For example, Samuelson (1954) and Williams (1966) suggest that the local society is afforded a choice between private and public goods in accordance to individual tastes.


� In this section, if it does not say otherwise, “financial assistance from the Center” and “transfers to the regions” are the same. 


� Central co-financing (matching) can be understood in several ways. Co-financing spending means that partial spending rises per given transfer amount. At the same time, co-financing revenue means that a reduction in practical revenue per transfer amount raises it by a given alpha value. A rise in practical revenue leads to a reduction in federal assistance. The Center compensates fluctuations in regional revenue.


� We can look at a more general type of formula that depends on both practical revenue/spending and normative values. We will be using formula 32 to further incorporate these variables in financial allocation.


� For more detail see Lugovoi, Sinelnikov, and Trounin (2001).


� For more detail see Kadochnikov, Sinelnikov, and Trounin (2001).


� Under condition that a full function constitutes a function of type 35, a straightforward Y=T value expresses a asymptom. 0 < T < Y expresses the same.


� It is easy to see that Tкр =(A( / (- ( , if of course, (.


� If coefficients ( and ( were both equal to zero, than the allocation system will be oriented on deciding allocation between revenue and spending and their normative indicators. In such cases the intermixing norm for tax spending MRSET is equal 1.


� Under a symmetric methodology the allocation of assistance does not depend on a specific full function.


� The latter happens if A+(-)Y = (1-)� EMBED Equation.3  ���-(1-)� EMBED Equation.3  ���+( -)Y > 


> (1-)� EMBED Equation.3  ���-(1-)� EMBED Equation.3  ���+( -)Y = ( -)(Y-� EMBED Equation.3  ���)>0, если  >, � EMBED Equation.3  ���<Y, � EMBED Equation.3  ���.


� This follows if < и � EMBED Equation.3  ���>� EMBED Equation.3  ���, then (1-)� EMBED Equation.3  ��� > (1-)� EMBED Equation.3  ��� , and A>0.


� This follows from the fact that (1-)� EMBED Equation.3  ���+2(1-)� EMBED Equation.3  ��� < (1-+(1-)) .max {� EMBED Equation.3  ���,� EMBED Equation.3  ���}=(1-) .max {� EMBED Equation.3  ���,� EMBED Equation.3  ���} < 


< (1-) .Y. 


� In year t during the budgetary process the plans for transfers in year t + 1 are figured only from statistics from the year t – 1. After it is possible to allocate further assistance based on the size that can be realized after receiving information regarding year t. Factual spending and revenue data for the year t+1 becomes clear only the following year. One can assume that in an emergency situation (a large revenue slump or spending boom) will force financial allocation to be reconsidered.


� Data from autonomous regions are the only ones not utilized from all the available data. This can be explained by several reasons. First, these regions are located in the far north and arctic regions. This reality makes it difficult to gather data continuously. Second, the taxing potential of these areas is limited by the fact that they oftentimes depend on large industries in intensive resource production. Also, these areas are fairly self-sufficient and require minimal assistance, making their non-inclusion justified.


� Data regarding regional budgets from the Russian Ministry of Finance, can be found on their website: www.minfin.ru


� Methodology and results of regional potential assessments in Russia from Kabochnikov, Sinelnikov, and Trounin (2001)


� Concretely speaking, it is a must to test the different coefficients not only between neighboring years and for equal values but also for all years. The results of such tests show that the analysis is correct and can be applied to the data in the table.


� The idea behind the interdependence is not in the fact that the transfer size is based on a relationship with the revenue and spending size, but in the fact that the spending size is related to the size of revenue and financial assistance.


� Beginning in 2001, subsidies from the Compensation Fund can be added to the list of formalized financial assistance. This occurs in the form of federal mandates in regional budgets.


� The significance of parameters  and  using Wald’s test for comparing coefficients a1 and a2 with a3, Also, it separates  and  as the relationship between a1 and -a2 to a3. Consequently, a3 also differs from zero to a large degree. 


� For more detail see, for example, Treisman (1996), Treisman (1999).


� “Strong recipients” were termed such for receiving financial assistance to an amount equal to at least twice the regional per capita minimum for at least three years form 1994-2000.


� See Jouravskaya (1998).


� This correlation appears in such a manner that it allows Tt,i with mistake ut,i, and thus Tt-1,i с ut-1,i . Once we incorporate the rise values we get: tTi=Tt,i -Tt-1,i , t-1Ti=Tt-1,i -Tt-2,i , Ti = ut,i -ut-1,i and also t-1Ti which correlates with Ti.


� For more detail see Lugovoi, Sinelnikov, and Trounin (2001).


� For more detail of the theoretical analysis see Lugovoi, Sinelnikov, and Trounin (2001).


� For more detail see Kabochnikov, Sinelnikov, and Trounin (2001).


� See Cullis and Jones (1998), pp. 321-326.


�See Gramlich (1977), pp. 282-290 
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