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Abstract

A Theory of Self-Segregation as a Response to Relative Deprivation: The Role of Migration Costs
by Volodymyr Koval
Head of the State Examination Committee: Mr. Serhiy Korablin,

Economist, National Bank of Ukraine
This paper investigates the role of migration costs in a theory of self-segregation as response to relative deprivation (RD). A previously developed framework was extended by relaxing assumption of zero migration costs. We employed two different measures of RD: absolute and relative. The surprising finding was that in case of absolute measure of RD some levels of migration costs can reduce aggregate deprivation in the region. However, this result is not robust to the distribution of incomes in a region. Another finding is that if we employ relative measure of RD, migration cost value should be larger than income of the poorest individual and smaller than income of the second richest individual in order to meaningfully influence the steady state distribution of individuals between regions.
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Glossary

AD – Aggregate Deprivation
Aggregate Deprivation – an aggregate measure of relative deprivation of the whole population in a region or group.
Migration costs – cost of moving individual or household between groups or regions
RD – Relative Deprivation
Relative Deprivation – the experience of being deprived of something which one thinks he is entitled to (Walker and Smith, 2001).

Self-segregation – an induced by internal factors process of allocation of individuals (or households) between groups.
Chapter 1

INTRODUCTION

At any market interactions between people are done mostly on one-to-one basis, however each individual belongs to many groups (for example, group formation can be a result of differences in religion, financial status, race, educational level, etc.). Therefore, welfare of individual includes both gratification from group participation and the outcome of market interaction. So it appears to be a reasonable to study why do groups appear and disappear (Stark and Wang, 2005). 
 “Almost without an exception, economic studies of labour migration in less developed countries focus on the potential contributions that migration may make to the absolute level of the relevant migration unit (the individual, the family, or the household)” (Stark and Taylor, 1991). Also, it appeared to be that pre-existing theories used for explanation of crime rate only the absolute level of poverty, thereafter USA having much higher crime rate than Cuba was a credible reason to search for more explanation and continue development of new theory. Furthermore, Merton (1938) criticised theories that used absolute deprivation to explain the case when a poor country has lower crime rate than wealthy one, he referred to the relative source of dissatisfaction as a very significant factor.
To meet rising demand for scientifically reliable conceptual framework for incorporating relative deprivation into modern economic science, Stark (1984) introduced a hypothesis that the main reason for rural-to-urban migration might be a desire to improve an individual’s or a household’s comparative income position with respect to that of other individuals or households in the relevant reference group (for example, the village). The reasoning of relative deprivation can also be employed to explain crime rates, but in order not to make the framework too overcomplicated we will stick to the group formation process.
The theory of self-segregation as a response to relative deprivation, developed by Stark and Wang, describes behaviour of individuals that can respond to own relative position by migrating to other group where they expect own relative position to be higher. In this model migration cost was assumed to be equal to zero in order to focus on essentials, such as determining steady-state equilibrium or social welfare maximization conditions (Stark and Wang, 2002, 2005). 
Stark and Wang (2002) analysed process of group formation induced by relative deprivation. They used a simple measure of relative deprivation and demonstrated that relative deprivation perturbation leads to the group formation on a self-selection basis which converges to a unique steady state. Later they employed a different measure of relative deprivation of individual with income of y equal to “the proportion of those in y’s reference group who are richer than y times their mean excess income” (Stark and Wang, 2005) and proved that group formation process will reach steady state in one period.
This thesis aims to extent mentioned theory via introducing migration costs and to examine carefully changes which this introduction brings to the theory. We will step by step introduce our new assumption and make appropriate claims each time we will notice changes to the conclusions based on a previous setup. Namely, at the beginning we will scrutinize process of self-segregation as a response to relative deprivation, and then we will reanalyse the conditions for steady state achievement. Later we will explain practical implications of the developed theory and highlight innovations brought by introduction of migration costs.
The remaining part of the thesis will have the following structure. Chapter 2 will be dedicated to the literature review and motivation of the study. In Chapter 3 we will setup a simple example in order to get insight into the role of migration cost. In Chapter 4 we will set up theoretical model and carefully examine effects of introducing migration costs into the theory and evaluate various aspects of response of target group to the changes in the migration costs. In Chapter 5 we will present main conclusions of the thesis and changes that were introduced by relaxing the assumption of zero migration costs. Chapter 6 will be devoted to the discussion of main practical implications of the theory of self-segregation as response to relative deprivation and influence of migration costs on them.
Chapter 2

Literature review
When an individual wants to change own location he spends time, pays for transportation, spends some extra effort to accommodate in a new place, etc. It is natural to assume that a decision on moving implicitly depends on the value of commodities that are given up or costs that should be sent. 
We know that any individual prefers region where he/she gets higher income, additional preference flows from the fact that feelings of individual depend on his relative position in hierarchy of incomes (Stark and Wang, 2005) (e.g., if income inequality is the only source of relative deprivation, salary of 400 USD per month is rather a good salary for Lviv, but it is certainly small for Kyiv, consequently individual will feel himself/herself comfortable in Lviv and less comfortable in Kyiv).
Relative deprivation is the experience of being deprived of something which one thinks he is entitled to (Walker and Smith, 2001). It is a term used in social sciences to describe feelings or measures of economic, political, or social deprivation that are relative rather than absolute (Bayertz, 1999).
In the process of initial development of the theory of self segregation as response to relative deprivation migration costs were assumed to be absent in order to focus on essentials (Sark and Wang, 2002). 

Intuitively, we can suggest that introduction of tiny costs of movement will not affect the process of self-segregation, while very large ones will almost prevent individuals from movement, consequently making self-segregation process to halt soon after beginning or even prevent it from starting. Undoubtedly, in order to gain any useful implication we should investigate more carefully critical levels of costs for both cases and explain when results of the theory hold and when they change substantially.
We will consider the model proposed by Stark and Wang (2002, 2005) and relax assumption of zero cost of changing allocation. We will use the same simplifications as in fundamental papers in order to stress that even in simplified environment migration costs can considerably perturb group formation process to such an extent that . 
Following Stark and Wang (2005) we start at a closed region R where all incomes are spent for consumption. Any income in region R higher than own is a source of discomfort – induces relative deprivation feeling.
Also we will assume that incomes of all members of the initially populated region are fixed, incomes are equally spaced, all individuals belong to a single group (they cannot exit) and then appear a possibility to move into a second region (now they can exit), however the migration costs are no more equal to zero. 
We are going to use a payoff function equal to the negative of the income differences between individuals in the own region of an individual between himself and other residents of the regions who has higher incomes:


[image: image1.wmf](

)

å

>

-

=

j

i

x

x

j

i

j

x

x

x

D

)

(

 and D(xj)=0 if xi ≤ xj, i=1..n. 








(1)

Also we will use another payoff function that is the proportion of those in the individual’s region whose incomes are higher than the individual’s multiplied by their mean excess income:
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where P(xi)=Prob(x ≤ xi) and RD(xj)=0 if xj=xn.
Stark and Wang (2005) say that their “empirical work indicates that a distaste for relative deprivation, when relative deprivation is measured by RD(xj), matters; relative deprivation is a significant explanatory variable of migration behaviour”.
We will explore how the theory behaves under new condition, namely preceding conclusions will be carefully examined and accurate conditions on migration costs will be imposed to separate out situations when old conclusions hold and when they should be revised. We will examine formation of steady-states outcomes and demonstrate that introduction of costs of migration is not a unilateral innovation.
Chapter 3
Relative deprivation is measured by D(xi)
Suppose there are two regions, A and B, and that the only source of deprivation of an individual whose income is x is comparison with others in the own region. As income is held constant across the regions we can abstract from the value of income and study formation of the groups caused solely by deprivation. The individual prefers to stay in the region where his deprivation is lower, and if level of deprivation is the same in both regions he will not change group affiliation. The utility of individual (payoff) depends not only on his own actions, but also on actions of other individuals, if their incomes are higher than his. A future selection of a region by individual is his best response to present selection actions of other individuals. What will be the steady-state allocation between the two regions? What will be the allocation that minimizes the social relative deprivation? 

Lets look at a finite discrete set of individuals whose incomes are xj, j=1..n, where xi ≤ xj for all i<j. In the first case, if the relative deprivation of an individual with income xj and reference group consisting of n individuals is defined as (1). In the second case the relative deprivation of the same individual will be (2).
We begin with deriving a steady-state distribution when Relative Deprivation is measured by D(xj). Let incomes in region R where individual lives be fully spent on consumption. Any income, higher than own is a source is discomfort – makes him feel relatively deprived. Another region, R’, initially unpopulated (it is the only difference between R ands R’), offers a possibility to migrate there at a cost C. Who will take the opportunity to migrate and who will miss it? Will the steady-state distribution of the population appear? How introduction of migration costs will influence aggregate deprivation population at the steady state distribution?  Will an observed effect affect the steady state distribution one-way? Will aggregate deprivation be minimal? 
Consider a simple case of ten individuals i, i=1,...,10, and each receive income of i, this implies that i > j ( xi > xj. Assume that all individuals are initially located in region A. Region B becomes available, and it is empty. The cost of migration is C. We assume that if individual cannot take into account contemporaneous decisions of other individuals, he makes own decision under the assumption that others do not change their positions.
Let’s recall a situation when no migration costs are present. Measuring time discretely, the following series of migratory moves will be observed (see Figure 1). In period 1, individual 10 stays in place, others move to B (derivation of individual 10 is zero, because he has the highest income, but all others have positive deprivation). In period 2, individuals 1,2,3,4,5,6 return to A, because in B they are more deprived than in A. Individual 7 has the same deprivation in A and B, but he prefers not to move, so he stays at B. In period 3, individual 1 prefers to move to B and the process stops (Stark and Wang, 2005).

Figure 1

The group formation process and the steady-state distribution
(zero migration cost, no home preferences)

	i
	Period 0
	Period 1

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	10
	10
	0
	
	0
	10
	0
	
	0

	9
	9
	1
	
	0
	
	1
	9
	0

	8
	8
	3
	
	0
	
	2
	8
	1

	7
	7
	6
	
	0
	
	3
	7
	3

	6
	6
	10
	
	0
	
	4
	6
	6

	5
	5
	15
	
	0
	
	5
	5
	10

	4
	4
	21
	
	0
	
	6
	4
	15

	3
	3
	28
	
	0
	
	7
	3
	21

	2
	2
	36
	
	0
	
	8
	2
	28

	1
	1
	45
	
	0
	
	9
	1
	36


	i
	Period 2
	Period 3

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	10
	10
	0
	
	0
	10
	0
	
	

	9
	
	1
	9
	0
	
	1
	9
	0

	8
	
	2
	8
	1
	
	2
	8
	1

	7
	
	3
	7
	3
	
	3
	7
	3

	6
	6
	4
	
	6
	6
	4
	
	6

	5
	5
	6
	
	9
	5
	6
	
	9

	4
	4
	9
	
	12
	4
	9
	
	12

	3
	3
	13
	
	15
	3
	13
	
	15

	2
	2
	18
	
	18
	2
	18
	
	18

	1
	1
	30
	
	21
	
	30
	1
	21


(1) – Region A

(2) – Deprivation if individual is in region A
(3) – Region B

(4) – Deprivation if individual is in region B

For the sake of demonstration and creation of Figure 2 we assume without loss of generality that the migration cost is equal to 1. Retaining other assumptions we will have a new group formation process and a new steady state distribution. However, migration cost should be subtracted from an individual’s income each period he moves, this subtraction clearly will make an impact on his/hers social welfare. Assume that individual can not be better off by possessing nothing and having lower level of RD than possessing some income but having higher level of RD (see Figure 2).
Our initial aggregate deprivation is equal to (in these three cases we sum up individual’s value of relative deprivation, obtained by formula (1), over all individuals)
0 + 1 + 3 + 6 + 10 + 15 + 21 + 28 + 36 + 45 = 165.

The aggregate deprivation for steady state if exist no home preference is equal to 
0 + 0 + 1 + 3 + 4 + 6 + 9 + 13 + 18 + 21 = 75.

For steady state with migration cost = 1 if exist no home preference the aggregate deprivation is equal to
0 + 0 + 1 + 3 + 6 + 7 + 9 + 12 + 22 = 60. 
Figure 2
The group formation process and the steady-state distribution
(migration cost =1, no home preferences)

	I
	Period 0
	Period 1
	Period 2

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	10
	10
	0
	
	0
	10
	0
	
	0
	10
	0
	
	0

	9
	9
	1
	
	0
	
	3
	8
	0
	
	3
	8
	0

	8
	8
	3
	
	0
	
	4
	7
	1
	
	4
	7
	1

	7
	7
	6
	
	0
	
	5
	6
	3
	
	5
	6
	3

	6
	6
	10
	
	0
	
	6
	5
	6
	
	6
	5
	6

	5
	5
	15
	
	0
	
	7
	4
	10
	3
	7
	
	10

	4
	4
	21
	
	0
	
	8
	3
	15
	2
	9
	
	15

	3
	3
	28
	
	0
	
	9
	2
	21
	1
	12
	
	

	2
	2
	36
	
	0
	
	
	1
	28
	
	
	1
	22

	1
	1
	45
	
	
	1
	9
	
	
	1
	12
	
	


(1) – Region A

(2) – Deprivation if individual is in region A, corrected for migration cost, if 
         appropriate

(3) – Region B

(4) – Deprivation if individual is in region B, corrected for migration cost, if 
        appropriate
Consider the following example: a group of three individuals with incomes of 10, 9 and 1:
Figure 3
The group formation process and the steady-state distribution
(zero migration cost, no home preferences)
	i
	Period 0
	Period 1

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	3
	10
	0
	
	0
	10
	0
	
	0

	2
	9
	1
	
	0
	
	
	9
	0

	1
	1
	17
	
	
	
	
	1
	8


(1), (2), (3), (4) denote the same columns as in Figure 1.
Figure 4
The group formation process and the steady-state distribution
(migration cost =1, no home preferences)
	i
	Period 0
	Period 1

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	3
	10
	0
	
	0
	10
	0
	
	0

	2
	9
	1
	
	0
	
	
	8
	0

	1
	1
	17
	
	
	1
	9
	
	


(1), (2), (3), (4) denote the same columns as in Figure 2.

We employ the same measure of aggregate deprivation and obtain the following results:
Figure 3: AD = 0 + 0 + 8 = 8
Figure 4: AD = 0 + 0 + 9 = 9

So as it can be easily seen, introduction of migration costs makes different influence depending on a distribution of incomes. Therefore, we should pay attention to income distribution in our theoretical part.

Introduction of the migration cost affects aggregate deprivation level and decreases (at least do not enlarge) number of periods that take process to converge to a steady state. However, the reduction of deprivation is costly. In the first example the cost is 5 * 1 + 3 * 2 = 11 (5 individuals moved once and 3 - twice), which is 20% of initial wealth of all individuals together. The reduction of aggregate deprivation is 15/75 which is the same 20%. The second example is a case when AD increases with introduction of migration costs. Furthermore, the cost of migration reduces welfare of an individual through decrease of income; rationally, we should expect that individual will try to minimize this reduction, therefore the individual will be better off by having possibility to predict own final position instantly, in order to make only one move or even stay in the initial group. 
What are the findings from these examples? First, migration costs introduction makes individuals with income lower than migration cost stay in their initial group. Second, change in group affiliation by individual n is accompanied with a change in group affiliation by all individuals that can afford that change i=j,2,…,n-1; j: argmin {xj  > C*(kj+1)}; kj –number of movements performed by individual j. Third, the number of individuals changing affiliation each next period declines compared to a case without migration costs (the straightforward reason is that some individuals stop their movement because they are out of income). Fourth, we have a more complicated constraint on maximal number of movements mj that an individual j can make, 
mj = min {n–j, [xj/C]} 
(3)
(here [xj/C] denote the aliquot of ratio xj/C).  For proof of (n-j) restriction see proof of Proposition 1 in Stark and Wang (2002). The resulting distribution naturally depends on the relative level of a migration cost, if number of movements required to reach steady state is less than mj for all j, then obtained steady-state distribution will not be perturbed, the appropriate condition on migration cost should allow individuals make enough moves to reach steady state. As no one moves more than the poorest individual, we can state that 
C < x1/(n-1)  
(4)

is the condition under which we will reach the same steady state as if no migration costs were present. Introduction of migration costs can decrease level of aggregate deprivation further then simple allowance for self-segregation; but it can also increase it as well; therefore, the impact of cost of movement on aggregate deprivation level in general can not be defined right away and inspection of income distribution is required before making any conclusions.
Chapter 4

Relative deprivation is measured by RD(xi)

Consider the case where the RD (Relative Deprivation) of an individual is measured by the fraction of those who are richer than the individual times their mean excess income. We consider a setting where n individuals are initially located in region A with incomes n, n-1, n-2, …, 1. Under the conditions of the model (cf. Stark and Wang, 2005), we know that if migration is costless, a steady state distribution will be reached in one period with individual n in A, and with individuals n-1, n-2, . . . , 1 in B.

Suppose, however, that individuals cannot possibly be better off with a zero RD and no income, no matter how they dislike RD. Then, we have the following proposition:
Proposition 1: If the cost of migration is equal to or greater than the income of the second richest individual, n-1, then there will be no migration in response to RD; the initial distribution will be the steady state distribution.
Proof: The proof is straightforward: in order for individual j  to migrate xj should be larger than the cost of migration. In our situation for all j=n-1,…,1 xj is less than required. The only individual that can migrate is j=n, but he do not feel himself deprived; therefore he has no incentive to migrate. Q.E.D.
Next the question what is the maximal cost of migration under which configuration n in A, and n-1, n-2, …, 1 in B will remain the steady state distribution? If we retain the assumption that no income with no RD is worse than any little income with RD, we will be able to state another proposition:

Proposition 2: The maximal strictly positive cost that will not interfere with the costless steady-state outcome is equal to the income of the poorest individual minus epsilon, where epsilon is a positive number close to zero.
Proof: From proof of Claim 1 (Stark and Wang, 2005) we know that for the costless case for individual i relative deprivation in region A should be higher than in region B, namely, it is necessary and sufficient that the following inequality 
(n-i)(n-1-i)[2(n-1)] < (n-i)/2 
(6)

holds for i=1,…,n-1. Introduction of migration cost C equally influences all individuals i=1,…,n-1 by reducing their incomes by C. Since employed measure of relative deprivation (2) depends on difference in incomes and is not affected by absolute level of wealth, inequality (6) holds for all i=1,…,n-1. However, our steady state should be feasible for all individuals in groups, namely, individuals n‑1,…,1 should be able to migrate to region B. In order to insure this possibility it is necessary and sufficient that income of poorest individual was higher than cost of migration: 

xj = C + ε, 
(7)

where ε – is a positive number close to zero. Therefore, under condition (7) individuals n-1,…,1 will be able to move to region B, so the resulting distribution will not differ from costless one. Q.E.D.
Chapter 5

CONCLUSIONS
From simple examples in Chapter 3 we have learnt that migration costs introduction affects both process of group formation and steady-state distribution. 
The most unexpected finding is that introduction of migration cost can reduce aggregate deprivation to such extent that corresponding gains to social welfare will overcome the cost of migration. However, the distribution of incomes determines if aggregate deprivation will decrease or increase as a result of migration costs introduction.

If migration cost satisfies condition (4), we can point out that theory of self-segregation as response to relative deprivation exhibits the same group formation processes as in a costless case when measure (1) of relative deprivation is employed. 
Condition (3) formally states that introduction of migration costs may limit number of movements which individual can make, so the steady state distribution of individuals among groups also can be changed.
From Propositions 1 and 2 if we employ measure of relative deprivation in form (2) it follows that in order for migration cost to influence a steady state distribution it should lie in the interval [x1+ε ; xn-1). Where x1 is income of the poorest individual and xn-1 is income of the second richest individual, and ε is some positive number arbitrarily close to zero.
Chapter 6
IMPLICATIONS AND FURTHER RESERCH GUIDELINES
The theory of self segregation as a response to relative deprivation produces insights for understanding, for example, the processes of labour migration, new labour market establishment and creation of migration policy.

Relative deprivation is one of significant factors that drive world labour migration. The surprising finding of this paper is that it is possible to reduce aggregate deprivation by appropriate adjustment of cost of movement between regions, thus preventing some individuals from migration from the country and forcing others to move out. As welfare of individual is negatively related with relative deprivation, it is a good idea to find optimal value of migration costs from point of view of maximizing social welfare.
A situation when country opens borders for immigrants can be viewed as a new labour market establishment. Our analysis shows that introduction of optimal migration fees in a country will allow controlling for the incomes of people which are going to enter the country, thus we can prevent internal aggregate deprivation from increasing. As we know, crime rates are positively influenced by high aggregate deprivation, so by preventing aggregate deprivation from rising we prevent crime rates from rising also.
Another possible development of the topic of this paper is to employ the following measure of social welfare: 
SW = y – TRD/n – TMC/n, where
y – income per capita
TRD/n – total relative deprivation per capita
TMC/n – total migration costs per capita, as they could have been used for consumption purposes.

Then we can try to estimate optimal from the point of view of social welfare maximization level of migration costs. 
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