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Abstract

ARE WE HAPPY WITH OUR LIFE COMPARING TO OTHERS: TESTING RELATIVE INCOME AND LIFE SATISFACTION RELATIONSHIP IN uKRAINE

by Victoria Golovtseva
Head of the State Examination Committee:
Mr. Volodymyr Sidenko.
The aim of the original research work is to investigate the relationship between relative income and life satisfaction in the case of Ukraine, using the data from Ukrainian Longitudinal Monitoring Survey in 2003-2004. The empirical research is conducted within relative deprivation theory framework, according to which a person compares his income to other group members and feels relatively deprived and therefore less happy when his income is below others. For the purpose of empirical analysis several reference measures for relative income calculation are proposed: based on geographical approach and personal characteristics of individuals – "people like me". According to the results of the study people not only care about their absolute level of income, but also compare their income to the income of other people living in the same geographical area. Besides it is verified that males compare their incomes within the particular place of their inhabitance, whereas women also care about income of other  women in their age group. 
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Chapter 1

Introduction

In everyday life we observe happy people both among poor and among rich. One of the most interesting approaches trying to explain this phenomenon has been developed recently in sociological studies and is based on the assumption that individual life satisfaction depends on the relative income of an individual compared to others in a certain group (Crosby, 1979). When an individual’s income falls compared to other people within a particular group this person feels relatively deprived and therefore is less happy. Such approach led to the development of formal theory investigating the issue of across group income comparison, called relative deprivation theory, which provides a theoretical background for the original empirical research of relative income and life satisfaction relationship.

Although relative income analysis has a variety of economic implications, this topic has become an important research field for economists relatively recently. This can be explained by the utility concept developed in economic studies, according to which utility depends on absolute rather than relative income (Headey, 2004). The pioneer work by Easterlin (1974) for the first time addresses the importance of relative income in explaining individual’s life satisfaction. At the same time his work started the development of economics of happiness, as he used life-satisfaction as a proxy for individual utility. Easterlin shows that absolute income does not entirely determine individual life-satisfaction and explained this using relative income hypothesis, which states that people make not absolute judgments about their income level, but compare their earning to others in particular reference group. Since that time the relationship between relative income and life satisfaction has been widely studied in economics and relative income analysis has played an important role in explaining the nature of this relationship.

Relative income and life satisfaction relationship has also various policy implications. First of all, relative income analysis is connected with the problem of individual welfare. When a person has lower income than others in a particular group, for example in a city or a region, he is less satisfied with his life. In such case government while analyzing the citizens’ welfare can take this information into account in order to elaborate optimal social policy and deal with the income inequality problem in each region and in the whole country. Besides it is also important to compare absolute and relative income impact on individual life satisfaction. If the government observes that absolute income matters most; it means that people in the country are poor and don’t care about the income of others because they only think about how to survive. However, when people become richer they start to compare themselves with others to see whether they reached a certain level of welfare in the society. Therefore, if relative income hypothesis holds it can serve as an indicator of economic growth. Basically when a nation becomes richer, relative income is more important for life satisfaction of its people than absolute income. Another implication is related to the analysis of migration within and between the countries. If a person feels relatively deprived compared to other inhabitants of his city or region, he has an incentive to migrate to other region or even leave his native country. These issues make the studies on the relationship between life satisfaction and relative income a special matter of concern for transition economies, in which income inequality, migration and individual welfare are of great concern.

The results of empirical studies on life satisfaction in transition countries show that there is a relatively low correlation between absolute income and life satisfaction (Kramarska, 2005; Eggers, 2005). This pattern has not been clearly explained yet. However, according to the recent studies in developed countries, relative income can shed some light on this issue. Basically, the research works which focused on this matter show that when a person feels relatively deprived in a particular group he is less happy, whereas absolute income level doesn’t contribute much to individual happiness. Therefore, the purpose of this research work is to study the impact of relative income on life satisfaction in Ukraine applying multinomial and fixed effects logit estimation technique for the data from the Ukrainian Longitudinal Monitoring Survey (ULMS) and rayon level administrative data. Several measures of relative income are proposed in order to define appropriate reference group within which people compare their income levels. Hence the main idea of this empirical work is to verify whether relative income of a person is one of the major determinants of life satisfaction in Ukraine.

The structure of the paper is organized as follows. In the next section the existent literature on the topic is analyzed. The third section focuses on the description of theoretical framework applied in the empirical analysis. In the fourth section econometric models used in empirical analysis are described. The fifth section is dedicated to the description of data used in empirical analysis. The sixth section is devoted to the analysis of empirical results. Final section formulates conclusions and policy implications of the original empirical research.

Chapter 2

Literature review

The investigation of factors influencing life satisfaction for a long time has been an area of focus of psychological and sociological studies, becoming an important research field for economists only in recent years.

Nowadays we can distinguish between macro and micro strands of happiness research. Macro studies examine determinants of life satisfaction across different groups of countries, trying to verify the influence of happiness on economic growth, on people’s expectations about the future, on relationship between institutions and life satisfaction at the country level. On the contrary, micro studies analyze happiness at an individual level, building new theories and utility concepts in economic science. They study problems of inequality, unemployment and income distribution within a particular country and examine other socioeconomic factors, influencing individual life satisfaction, such as health, age, education and marital status. 

As this work will be focused on the relationship between income and life satisfaction, this literature review is concentrated on the studies related to this relationship (for a more comprehensive review of recent happiness research, see Frey and Stutzer, 2002). First a review of studies on the relationship between absolute income and life satisfaction will be presented. Then theoretical and empirical studies on relative deprivation theory will be analyzed. Here, other strands of research related to the concept of relative deprivation would be addressed, such as empirical studies of aspirations and achievement, fairness perceptions and inequality. Finally, studies on income and life satisfaction in transition countries will be analyzed and major conclusions of the discussed literature will be derived.

The conclusions of both cross sectional and longitudinal studies investigating the influence of absolute income on life satisfaction in developed countries are mixed. Some studies find positive relationship between absolute income and life satisfaction (Headey, 2004; Frey and Stutzer, 2000; Frijters, 2002; Peiro, 2005) 

Frijters (2002) investigates the relationship between income and life satisfaction in Germany after reunification period. He applies a new fixed effect estimator for ordinal life satisfaction in German Socio-Economic Panel (1991-2001) and shows that about 35-40 % of the increase of life satisfaction in Eastern Germany after reunification was due to substantial increase in individual income. This work has also methodological value, as Frijters proposes to include in his analysis all individuals whose preferences differ over time using person specific thresholds between groups. This estimation technique enables capturing all the unobserved time-fixed characteristics of individuals, therefore giving more precise estimation results. This method has since been applied in a substantial amount of other studies that focus on life satisfaction and its determinants. Peiro (2005) examines influence of various demographic, personal socioeconomic conditions on individual life satisfaction in 15 countries using data from the World Value Survey. Applying ordered logit estimation technique the author shows that age, marital status and unemployment significantly influenced life satisfaction, whereas the impact of income is weaker but still significantly positive. 

At the same time Oswald (1997) and Blanchflower and Oswald (2004) show that over time life satisfaction rises with income growth, however at a decreasing rate, becoming unsubstantial when the country becomes rich. Basically the main result of these studies is that a policy aimed at increasing economic growth in rich countries is ineffective, as it can’t raise the well-being of individuals; whereas being effective in poor nations. This hypothesis is supported by Easterlin (2001) who shows that over the growth cycle of a particular country the correlation between absolute income and happiness gradually becomes insignificant.

The differences in the above mentioned studies could be explained by the relative deprivation theory, which has been developed within psychology and only recently has been discovered by economists. This theory is based on the idea of the inequality in a particular group, when a person compares his income to other group members and feels relatively deprived and therefore less happy when his income is below others. The original idea of this theoretical concept appears in “The American Soldier: Adjustment during Army Life” (Stouffer et al., 1949) and was applied later in social modeling (for a review, see Crosby, 1979). However, the clear theoretical concept used in modern economics was developed by Stark and Yitzhaki (1988), according to which we can specify the relative deprivation of individual i as:
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This equation shows that increase in income of a person who is richer will increase the relative deprivation of individual i compared to other individuals in the reference group (Stark and Yitzhaki, 1988).

Empirical studies concerning the relative income impact on life satisfaction confirm the importance of relative deprivation theory in explaining the significance of this relationship and show that relative rather than absolute income of a person is one of the major determinants of life satisfaction. 

One of the first empirical works in this area is Fernandez (1981), who applies a multilevel model of life satisfaction to data from the National Opinion Research Center's Continuous National Survey in the US and shows that people who have lower income comparing to others in urban areas are relatively happier than those in rural areas. Another interesting observation was that people whose income is relatively lower than others in high cost neighborhood are less satisfied with their life. 

McBride (2001) using the longitudinal data from General Social Survey in the US shows that relative income has significant positive impact on life satisfaction. According to his results if person is relatively rich comparing to the people of same age he is much happier than the relatively poor one. An interesting observation of his study is that relative-income affects are much stronger at high income levels, whereas at low-income levels absolute income matters more. Actually this idea sheds light on the discrepancies in absolute income and life satisfaction research. When people are poor they care only about their personal level of living, becoming richer they care more about their income position in a certain group. 

The probably most comprehensive studies on relative deprivation theory are performed by Oded Stark (1989, 1991), who not only proposed the model of relative deprivation which was then used in further studies, but also showed an important implication of the theory in migration policy analysis. Stark uses in his analysis data from a survey on rural Mexican households to test for the effects of absolute income and relative deprivation on migration both to American destinations and to Mexican areas. His results show that absolute income has no effect on migration, whereas people with lower relative income are more likely to migrate to the US, but not to internal Mexican areas.

Clark (1995) using British Household Longitudinal Survey examines influence of relative income on job satisfaction among different groups of workers. The paper has several important findings. First, workers are less satisfied with their job if their income is lower than others. Second, workers’ satisfaction declines with education. This last observation has important implications in future research on the relative deprivation. Basically such tendency can be explained by aspiration theory concept, which states that income and life satisfaction relationship can be explained by the difference between aspiration and achievement (for further explanation of the concept see Easterlin, 2001). Applied to Clark’s observation, it means that people who have lower education have lower aspirations about their income. However, when people start to work they form new aspirations about their wages in comparison with other workers. At this point relative deprivation theory becomes part of adaptation level theory based on social comparison. 

At this point of analysis of recent literature on relative income and life satisfaction research it should be mentioned that the concept of relative deprivation has been further developed in empirical studies. At the same time this concept has been connected to other theories and concepts in explaining the nature of such relationship. A closely related economic literature is concerned with the perceptions of fairness. The idea is that people can be ready to give up part of their income in order to distribute it fairly within the group. Hence, when people are satisfied with their income compared to others it means that it is relatively fair distributed in their group. 

Hampton and Heywood (1993, 1999) investigates fairness perceptions concerning wage distribution in a particular British firm and shows that relative income of a person measured as difference between wage within the firm and on a similar jobs outside the firm matter most for being satisfied with his job. Maureen (2005) extends this study and uses British Social Attitudes Survey to investigate fairness perceptions and therefore job satisfaction of all British workers. The main findings of his study are that female workers feel fairly paid comparing to male workers, that nonwhite workers consider themselves unfairly paid and all employees feel more unfairly paid with age. It can be seen that these studies broaden the concept of relative deprivation because it may be the case that person is satisfied with his income but thinks that he is unfairly paid and vice versa. For example, a person may be satisfied with a fairness of pay for a particular job but can still want to have more income in his life (Maureen, 2005). Hence, fairness perceptions should be also taken into consideration while analyzing relationship between relative income and life satisfaction.

The other strand of research explaining income and life satisfaction relationship concerns the role of income distribution in the determination of individual satisfaction. When a person feels relatively deprived in a particular group it might be an indication of inequality in a society and studies on income inequality could shed light on this issue. One of the first studies of this kind was conducted by Morawetz (1977) who compares income distribution in two small communities in central Israel and finds negative correlation between inequality and life satisfaction in this communities. However, due to the lack of the data available at his disposal these results might not be considered quite representative. Clark (2003) using data from the British Household Panel Survey shows that life satisfaction is positively correlated with the Gini coefficient, used as a proxy of income inequality within the reference group. A striking finding of his work is that people are relatively more satisfied with their life if the distribution of income in their reference group is less equal. Basically Clark finds that British people are more inequality loving than inequality averse and comes to the conclusion that in Britain positive correlation between inequality and life satisfaction is higher for people with higher income variability and larger pay rises during the three years of investigation. 

On the contrary, Shwarze (2002) applying similar analysis to German data shows that an increase of income inequality reduced life satisfaction of the German population. This result is confirmed by the finding that this effect is independent of income position, reflecting preference for equality of income distribution among all Germans. 

Alesina’s work (2001) explains to some extent such discrepancies in research findings for different countries. Alesina uses cross-sectional survey data on European and USA communities and shows that Europeans are inequality averse, whereas Americans are inequality loving, therefore income inequality is higher in USA than in Europe. However, his findings still can’t explain income equality preferences within European community, which remains question for further research on the topic. Therefore, we can see that studies on the relationship between income distribution and life satisfaction form an important part in income and life satisfaction research and further analysis of this issue can shed light on the nature of such relationship.

Having analyzed research woks on income and life satisfaction relationship in developed countries, we now turn to the empirical works performed on this issue in transition countries. Such analysis would give us an opportunity to compare the results of research performed in transition and developed countries, as well as substantiate the place of the present work in the existent literature.

The studies concerning average income impact on life satisfaction in transition countries give similar results compared to those performed in developed countries. Hayo and Seifert (2002) investigate the relationship between average income and life satisfaction in several Eastern European countries at the beginning of transition using pooled dataset and found that these variables are positively correlated. Kramarska (2005) uses data from the Ukrainian Longitudinal Monitoring Survey to study the impact of net contractual monthly salary on individual life satisfaction. The main conclusions of her work are that income has significant positive correlation with life satisfaction. However, unemployment, health and some other sociological factors matter more for individual happiness than income. Similar results are obtained by Andren and Martisson (2003) for Romania. Therefore, a general conclusion that can be derived from transition countries studies that average income matters for life satisfaction but not that much.

At the same time research concerning the impact of inequality on life satisfaction gives mixed results. Senik (2002) studies the relationship between future income expectations of a person used as proxy for his reference income level, Gini index of real income and life satisfaction using data from Russian Longitudinal Monitoring Survey. Senik shows that reference group income has significant positive influence, whereas no correlation between income inequality measured by Gini index and life satisfaction is observed. Senik explains her results by the fact that in transition period in Russia the income distribution changed very quickly and therefore social comparison didn’t matter much for individual life satisfaction. However, these results contradict the ones obtained by Eggers (2005), who applies ordered logit estimation technique for the analysis of the income and unemployment impact on life satisfaction for the same dataset. Eggers uses two measures of income: average monthly income of household and a set of categorical variables identifying the place of individual’s income in country’s income distribution. The last variable is used as a proxy for income inequality in particular region. According to his results both average income and income inequality have significant impact on life satisfaction; however, the impact of average income is rather low. Such contradiction in results can be explained by difference in measurement of income inequality used in these studies, as well as by uncertainty presented in Russian economy in the beginning of transition due to financial crisis in 1998. The discrepancies in the research findings make studies of income inequality and life satisfaction an interesting strand in future life satisfaction research performed in transition countries. 

Hence, having investigated various research works concerning income and life satisfaction relationship, we come to the conclusion that although the number of studies which investigated the relative deprivation theory in developed countries is substantial there is still little empirical testing of this theory in transition countries. Most studies performed in transition countries focused on the influence of average income and inequality on life satisfaction, showing small correlation between these variables. At the same time in few studies, dedicated to relative income and life satisfaction relationship, such as Senik (2002) and Eggers (2005) ones, mixed conclusions were derived. In particular, future income expectations, used as proxy for reference level of income by Senik, appeared to be not a good measure because of high uncertainty presented in Russian economy, where people didn’t know what their income would be the next day, therefore their future income had insignificant impact on life satisfaction. Eggers proposed better measure of relative income, as dummy variables denoting the place of individual income in country’s income distribution, however these variables could only show to which income group individual’s income belong, telling nothing about its relative position compared to others in this group. Therefore, it seems good idea to use other measure of relative income, like the ratio of individual income to the average income in particular region, which deals with regional income distribution and at the same time specifies the relative place of individual’s income compared to others in his region. Hence, the purpose of this research work is to use such measure of relative income in order to test its impact on life satisfaction in Ukraine about 15 years after the beginning of transition.

Chapter 3
Identification and measurement of relative income effect on life satisfaction

3.1 Basic framework
From the classical economic theory it is known that an increase in an individual’s income leads to the outward shift in his budget constraint. This increase in income gives the individual a possibility to increase his consumption and as a consequence raises his utility. However, empirical evidence contradicts this theoretical conclusion. Basically, recent sociological and economics studies emphasize that in different countries the relationship between income and utility, is not significant (Easterlin, 1974; Clark, 1995; Frijters, 2002; Senik, 2002 and others).  In fact, an increase in income in society doesn’t lead to increase in individual’s life satisfaction. 

One possible explanation for the recent findings is that relative, rather than absolute income, determines individual utility. Individuals’ perceptions of their income depend on the income of other people around them rather than on their absolute income. This statement introduces so called relative income hypothesis, presented first by Easterlin in 1974. Easterlin proposes the first simple theoretical model, trying to test this hypothesis. In this model utility of an individual depends on his consumption relative to a weighted average of other people consumption. 
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 the set of individuals that i compares himself to (Macbride, 2001). If i is a Ukrainian and his/her comparison group includes all the citizens of the country whose consumption is weighed equally, then i’s utility depends on the ratio of his consumption to Ukrainian consumption per capita.

This simple model presents an idea of how consumption (and/or income) can affect an individual utility. However, the questions remain about the development of the formal theory supporting the existence of relative income and life satisfaction relationship and the choice of the reference group to which individual income is compared.
3.2 Theoretical framework

Whereas the relationship between relative income and life satisfaction has become a research field for economists only relatively recently, sociologists, who have been focusing on this issue for a long time, could propose valuable theoretical tools for economists to study the nature of this relationship. 

In recent studies three main theoretical concepts, trying to explain the nature of income and life satisfaction relationship, are proposed:

· Relative deprivation theory

· Aspirations theory

· Conceptual referent theory of happiness

One of the main theories, trying to explain relative income and life satisfaction relationship, is the theory of relative deprivation. It is based on the idea of inequality in a particular group, when a person compares his income to other group members and feels relatively deprived and therefore less happy when his income is below others (Stouffer et al., 1949). Basically absolute individual deprivation is simply the sum of gaps between the individual’s income and all income of individuals, who are richer than him. At the same time, relative deprivation means that gaps between individual incomes are normalized by average income in the society. 

Formally the concept of relative deprivation can be defined in the following way: “We can roughly say that [a person] is relatively deprived of X when (i) he does not have X; (ii) he sees some other person or persons, which may include himself at some previous or expected time, as having X, (iii) he sees it as feasible that he should have X” (Runciman, 1966). Based on this definition, Yitzhaki (1979) developed the formal model of relative deprivation, being tested in a number of sociological and economic studies. Yitzhaki specifies absolute deprivation felt by a particular person with income [image: image9.wmf]i
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Then, the deprivation function of a person with income [image: image13.wmf]i
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are mean incomes of individuals i and j respectively; n – number of people in analyzed group (Yitzhaki, 1979).

Following Yitzhaki (1979), Chakravarty (1997), proposes for analysis the concept of relative deprivation, by taking as a measure of deprivation felt by a particular person the ratio of his absolute deprivation to the average income in the society: [image: image18.wmf])
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represents the reference function of income. In fact, the proper measure of reference income becomes an important research question for future studies on the topic and debates upon the proper choice of this measure proceed in scientific world till now, building the new strand of research, concerning relative income and life satisfaction relationship. The methodological problems with this measure, representing an important part of the theoretical analysis of relative income effect on life satisfaction, will be discussed below.

It’s also worth mentioning that an effect of relative income on life satisfaction can’t be in itself considered the measure of inequality, because it doesn’t take into account the fraction of income held by each person, who is richer than the average person in a group, comparing to the share of income distributed among poor people. Besides, in empirical work it’s rather hard to collect the dataset, which would give an opportunity to study the effect of relative deprivation, mentioned above. Therefore, in most empirical research works studying relative income effects on happiness, migration and other economic variables the theoretical measure of relative deprivation discussed above is approximated by the ratio of individual income to average level of income in the particular reference group. Advantages and disadvantages of such approach are going to be discussed further within the data description section.

There are also proposed other approaches to the analysis of relative income and life satisfaction relationship and, although they were less favored by economists than relative deprivation theory, it’s still worth mentioning their contribution to the theoretical research on the topic. According to one of these approaches, the relationship between individual’s income and life satisfaction can be explained by individuals’ adaptation to the life events. Basically, the increase of individual’s income has only temporary, so called hedonic treadmill effect, on his happiness (Brickman and Campbell, 1971). Economically this means that people adjust their income aspirations to their current financial situation and, therefore, increase in income has no substantial impact on life satisfaction with time passed. In order to capture this effect the ratio of person’s initial income to his expected level of income has to be computed and this measure of relative income should have a significant impact on life satisfaction. In fact, the idea of this aspirations theory is to introduce individual’s aspirations into his utility function and to show that higher income aspiration leads to lower life satisfaction. 

However, this theory, being thoroughly tested within sociology and psychology, is not as popular within economic literature, because income expectations of individuals change quickly due to different circumstances, such as economic environment, personal characteristics of individual and other things. Hence, it is hard to construct the precise relative income measure using future income expectations (Stutzer, 2004; Kahneman and Krueger, 2006). Nevertheless, aspiration level theory helps to understand the economic behavior of individual, making contribution to the analysis of individual welfare and emphasizing the importance of expectations in the analysis of individual utility functions. At the same time, it appears to be not quite helpful for the analysis of relative income and life satisfaction relationship. 

Finally, the relationship between income and life satisfaction can be explained by the conceptual-referent theory (CRT) of happiness. CRT is a new theory in psychology, based on the idea that individuals have different perceptions about how their happy life should look like and therefore different evaluations of their life satisfaction (Rojas, 2007). According to Rojas, the heterogeneity in beliefs about a happy life influences the relationship between income and life satisfaction. Whereas, income is important for some people, for others it is completely irrelevant and this depends on the conceptual referent for happiness, possessed by an expectations change quickly due to different circumstances, such as economic environment, personal characteristics of individual and other things. Rojas argues that weak relationship between absolute income and happiness can be explained by the fact that income is less important for people with inner orientation, who tend to accept life as it is, than for people with outer orientation, who try to overcome all problems on their way to success (happiness). In this context, individual income is relative to individual perceptions of life events and behavioral characteristics of individual. However, the measurement of such reference income level in practice is subject to different individual characteristics and life events, influencing the individual’s life perceptions, which have to be controlled for using special psychological tests. As a consequence, a dataset could be created, which divides people in groups according to their psychological types and average income in each group would be considered as reference one for the people with the same character. Therefore, an exact measure of relative income, controlling for life perceptions of individual, can be constructed and precise effect of this measure on life satisfaction can be studied. Such approach opens interesting possibilities for future research on income and life satisfaction relationship. 

Hence, having analyzed the existent theoretical models, it can be said that an ideal framework for identifying relative income impact on life satisfaction would be constructing such a measure of relative income that would take into account different psychological characteristics of individuals or deal with identical individuals randomly chosen in a particular country. Yet, such experimental framework is not available and scientific debates concerning the choice of a proper reference level of income proceed.  Therefore, the initial research work is going to test relative income hypothesis in the framework of relative deprivation theory incorporating into the utility function external income norm and controlling for individual fixed effects. 

Chapter 4
Methodology

Theoretically general model of life satisfaction, used as proxy for individual utility, can be presented using a variant of a Cobb-Douglas utility function such that:
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This equation can be transformed as:
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Hence, under the specified assumptions formal empirical model for testing relative income hypothesis can be represented as follows:
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Taking into account panel data at our disposal, the above specified equation is going to be estimated using different estimation techniques. First of all simple logit estimation technique is going to be applied, according to which life satisfaction is treated as binary variable (satisfied/dissatisfied), in particular: 
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However, life satisfaction is a categorical variable which has an inherent ordering that can’t be accounted for using simple logit procedure, therefore ordered logit or multinomial logit which take into account such ordering has to be applied. 

One of the assumptions underlying ordinal logit regression is that the relationship between each pair of outcome groups is the same.  In other words, ordinal logit regression assumes that the coefficients that describe the relationship between, say, the lowest versus all higher categories of the response variable are the same as those that describe the relationship between the next lowest category and all higher categories, etc.  This is called the proportional odds assumption or the parallel regression assumption.  Because the relationship between all pairs of groups is the same, there is only one set of coefficients (only one model).  If this was not the case, we would need to apply multinomial model to describe the relationship between each pair of outcome groups.  Hence, before implementing ordered logit model it's necessary to test the proportional odds assumption, which would be performed using likelihood ratio test following Long and Freeze
 (2005). The null hypothesis in this case is the equality of coefficients across response categories. If 
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 than parallel regression assumption is not violated; therefore ordered probit model is appropriate.
Hence, if parallel regression assumption holds the ordered logit model is going to be estimated by maximum likelihood. The model can be presented in the following way:

                                             [image: image40.wmf]i

it

it

u

X

LS

+

×

=

b

*

,                                          (4.6)   
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 is the vector of independent variables, such as individual and relative income, unemployment; individual controls like education, marriage status, health, age, number of children, regional specific dummies and [image: image43.wmf]i
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 is an error term, distributed normally along the observations. All these individual specific characteristics proved to be the significant determinants of life satisfaction in a number of other empirical studies (Senik, 2002; Macbride, 2001; Frijters, 2002; Easterlin, 2001; Kramarska, 2005 and others). 
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On the contrary if parallel regression assumption is violated, multinomial logit estimation technique is going to be applied. Multinomial logit model would give opportunity to examine the influence of relative income on the probability to fall into one of the life satisfaction categories, which have to be mutually independent and mutually exhaustive. Here four states of life satisfaction are going to be considered:  not satisfied with life (category 1), less than satisfied (category 2), rather satisfied (category 3), satisfied (category 4), fully satisfied (category 5). Hence, four marginal effects are going to be computed (see Green 2000, p.860):
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where j is the choice number, as long as comparison category is "rather satisfied" index 3 is used in the denominator of the log odds ratio, P is probability to fall into certain category. Based on the relative income hypothesis and relative deprivation theory, it is expected significant positive correlation between relative income and life satisfaction variable.
Unfortunately, there is no accepted general method for panel analysis allowing ordered or multinomial logit, which takes account for individual heterogeneity (fixed effects), therefore multinomial regressions are going to be estimated for pooled sample.  Hence, in order to take into account unobserved individual fixed effect simple fixed effects logistic model is going to be estimated (for formal model description see Greene, 2000, pp.839-841), according to which life satisfaction is treated as binary variable (satisfied/dissatisfied). The appropriateness of such estimation technique is going to be tested using Hausman test for individual fixed effects presence. The Hausman test procedure can be described as follows. From this binary regression estimates of coefficients[image: image59.wmf])
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 are obtained. The null hypothesis that fixed effects are not present is going to be tested. Under this hypothesis the Hausman test statistic can be presented as: 

                                        [image: image61.wmf])

(

)

(

)

(

1

'

b

b

b

b

)

)

)

-

×

S

-

S

×

-

=

-

H

                          (4.8)
Hausman test statistic follows the Chi-squared distribution with degrees of freedom equal to the number of regressors. The null hypothesis is going to be rejected if 
[image: image62.wmf]2

2

cr

st

c

c

>

(Greene, 2000). 

Hence, the estimation procedure will consist of several main parts: first relative income and life satisfaction relationship is going to be investigated using logit estimation technique, then on the basis of the test of parallel regression assumption ordered or multinomial logit is going to be applied, finally the results will be checked for robustness with the help of fixed effects logistic regression. 
While applying such specification we should be aware of the omitted variable bias problem, like in our dataset we don’t have information on all subjective determinants of well-being. However, we expect this bias to be captured to some extent by region specific dummies. The other sort of bias could appear if there is one factor which influences life satisfaction differently across society, for example gender discrimination, therefore estimating the equation for all sample could bias the results. To overcome this bias we are going to split the society in two groups of men and women and estimate the impact of relative income on life-satisfaction within each group. In order to verify whether the sample should be split by gender the F-test for joint significance of coefficients has to be applied. The idea is to get the whole sample and do the basic specification with all the variables but also the interactions of male variable with all those variables.  After that F-test is used test for the joint significance of the interaction terms. If the interaction coefficients are jointly not equal to zero than sample has to be split by gender.

Chapter 5
Data Description
For testing the relative income and life satisfaction relationship in Ukraine data from Ukrainian Longitudinal Monitoring Survey (ULMS) is going to be used. The ULMS is based on the random nationally represented sample of 8641 individuals of the age from 15-72 form 4096 households. It contains rich information on individual income, employment and a number of individual characteristics such as education, health, marriage status and others in 2003 and 2004. For the purpose of empirical analysis the following variables are going to be used (see Table 1).

In order to control for individual specific fixed effects regional (for 24 regions of Ukraine) dummies are also going to be taken into account. 

The analysis of the main variables of interest such as life satisfaction and relative income deserve special attention.

 One of the main critical points presented in the existing empirical research works on the topic are the subjective nature of satisfaction variable and the relevance of its usage as proxy for individual utility. As a matter of fact, the investigation of the happiness variable and its determinants is central to the discipline of psychology, whereas due to the subjective nature of life satisfaction, such kind of analysis was not such popular within economic theory. 
Table 1: Description of the main variables

	Variable
	Description

	Life

satisfaction
	Responses to the question: “If you consider your life overall, how satisfied would you say you are nowadays?” – variable given on scale from 1 to 5 from completely dissatisfied to totally satisfied.

	Absolute income measure
	Ratio of real household income to the size of household = average income in household 

	Relative income measures
	The ratio of real household income to average income in particular rayon (administrative data gathered for "Mother and Infant research project by KSE-KEI);

The ratio of real household income to average income in corresponding age group; 
The ratio of real household income to average income in correspondent education group;
The ratio of real household income to average income in correspondent age and education group

	Age
	Age of individual

	Marriage 
	Dummy variables equal to 1 if person is in registered marriage, 0 otherwise

	Good health
	Dummy variable equal to 1 if person evaluated his health as very good or good, 0 - otherwise

	High Education 
	Dummy variable equal to 1 if person has a bachelor's or master's diploma, 0 -otherwise

	Unemployment
	Dummy variable denoting 1 for people in working age or older than working age but not supposed to receive pension, who were not working during the last week and were not seeking for a job during the last month, 0 – otherwise.

	Children
	Number of children an individual has


However, in recent years a number of economic research works investigating life satisfaction increase. The empirical research shows that happiness variable, being subjective in its nature; have explanatory power in labor market analysis and investigation of the individual characteristics, influencing the decisions of economic agent, reflecting the individual perceptions of respondents. At the same time, life satisfaction appeared to be a valuable source of information about individual utility. At present, a number of empirical studies proved the consistency and validity of the life satisfaction surveys, approximating the individual utility by life satisfaction variable and being able to explain the impact of income, unemployment, health, education and other individual specific characteristics on his happiness perceptions. (Frijters, 2002; Senik, 2002; Frey and Stutzer, 2000 and others)

The life satisfaction question, included in the ULMS and used for the purposes of the initial empirical work was presented to the respondents in the following way: “If you consider your life overall, how satisfied would you say you are nowadays?” The answers were given on a scale from 1 (not satisfied at all) to 5 (fully satisfied) (see Graph 1).
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Graph 1: Life satisfaction distribution across categories in 2003 and 2004

As can be seen from the graph in 2003 most of respondents were dissatisfied with their life and only 20% reported satisfaction. At the same time in 2004 the situation changed and it can be observed that the amount of satisfied people increased, meanwhile a number of dissatisfied individuals decreased substantially by about 8%. 

In fact, this variable can’t be treated as the best indicator of individual happiness. Hence, it seems a better idea to ask people about different aspects of life and develop from this measure a better indicator of well-being, probably domain satisfactions – satisfaction at different levels: with job, with family status, with financial status (for details see Van-Praag, 2003). Nevertheless, this most simple question worked well in a great number of empirical studies, reflecting the individual happiness perceptions and giving possibility to investigate the impact of various individual characteristics on his happiness (Eggers, 2000; Senik, 2002; Kramarska, 2005 and others).

Special attention should be paid to the analysis of life satisfaction and relative income relationship, being the central question of the initial empirical research. First of all we choose as a measure of absolute net household income reported by individual in the last month of interview divided by the household size. This measure is also deflated by CPI, representing income in real terms. We use this measure rather than individual income in order to minimize the misreporting errors, as well as for the sake of having more observations, as individual incomes very reported only by 5572 individuals, whereas household income was reported by 11462 individuals in 2003 and 2004.

There is a continuous debate in existing empirical literature concerning an appropriate choice of reference level of income used for the construction of relative variable. The basic problem is that different reference measures can be proposed for the calculation of relative income and the choice of this particular measure can significantly influence the future estimation results. In general, it’s not known to whom people compare themselves and almost all studies assume particular reference group. As a matter of fact, such constructed reference groups might pick up effects other than social comparison and at the same time might not take into account all subjective characteristics of analyzed individuals. In each of these cases the correspondent relative income variable can’t be fully relied on and used freely in empirical analysis. Unfortunately, there is no solution to this problem, except continuation of experiments, trying different reference levels of income and testing them on empirical examples for different datasets. 

Hence, in order to construct the relevant measure of relative income, being used in the empirical analysis, several choices of reference group are proposed. First possibility is to use geographical approach to the reference group determination (Eggers, 2005). For this purpose longitudinal data on net household income, reported by ULMS respondents in the last month before interview, is merged with administrative data on average wages in Ukrainian rayons in 2003 and 2004. Hence, the correspondent measure of relative income, being constructed from the mentioned variables can be described as the ratio of net individual income to the average wage in rayon. Second possibility is to choose reference group, corresponding to individual characteristics of respondents, forming comparison group from "people like me", meaning people of the same age, education, religion, etc. Following existent empirical studies on the life satisfaction and relative income relationship (MacBride, 2001; Clark, 1994; Luttmer, 2005) two measure of such kind are constructed. First measure of relative income is defined as the ratio of absolute income to the average income in respondent's age group (12 age groups are assigned, 5 year range each). Second measure of relative income is defined as ratio of absolute income to the average income in respondent's education group (6 educational groups are assigned). Hence, using different measures of relative income, we expect to define the most appropriate measure, which would have a significant impact on life satisfaction, as well as check for the robustness of results.

Descriptive statistics of the main variables are presented at Table 2.

Table 2: Descriptive statistics of the main variables (for pooled sample)
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	lifesatisfaction
	11462
	2.47
	1.19
	1.00
	5.00

	real income
	11462
	190.93
	153.04
	8.33
	3440.37

	relative income by rayon
	11462
	0.45
	0.34
	0.02
	7.26

	relincome by age group
	11462
	1.00
	0.79
	0.04
	16.71

	relincome by education group
	11462
	1.00
	0.76
	0.03
	19.35

	relincome by age and education group
	11462
	1.00
	0.75
	0.03
	17.27

	goodhealth
	11462
	0.23
	0.42
	0.00
	1.00

	unemployed
	11462
	0.12
	0.33
	0.00
	1.00

	age
	11462
	46.43
	16.39
	17.00
	75.00

	married
	11462
	0.60
	0.49
	0.00
	1.00

	male
	11462
	0.41
	0.49
	0.00
	1.00


Having analyzed the statistical relationship between the main control variables and life satisfaction, the following conclusions can be derived (see Appendix 1 for numerical representation):

· Males are more satisfied with life than females. 

· Life satisfaction decreases with age. Among people, being less than 25 years old there is 45% of those who are satisfied and fully satisfied with their life, whereas at retirement about 60% of examined population is dissatisfied with their life.

· People in registered marriage are more satisfied with their life.

· People with lower level of education are less happy compared to the more educated ones.
· Descriptive statistics points on positive pattern in health and life satisfaction relationship. On average more healthy people are more satisfied with their life, whereas more than 70 % of the respondents, reporting bad state of their health, can be considered unhappy.

Finally, having analyzed descriptive statistics, it’s worth mentioning some general shortcomings of the available data, which might bias the future estimation results. First of all the available dataset covers only two years, therefore it would be hard to analyze the life satisfaction and relative income relationship in dynamics. Besides, there is a large amount of missing observations in the data, especially concerning income reports of the respondents. At the same time, an essential part of respondents, who answered the question about their income level, are representatives of the lower income group. Hence, results based on the empirical analysis of the available dataset can be less representative in the context of the whole population. Finally, it’s not possible to account for all possible factors, which can influence relative income and life satisfaction relationship, therefore the problem of omitted variable bias can arise. The effect of the missing variables in the data can lead in itself to the problem of endogeneity and even panel estimation techniques won’t be able to take into account all time-varying factors which can lead both to higher happiness and to higher level of income. The potential solution to this problem would be finding an appropriate instrument for relative income, uncorrelated with life satisfaction. However, in practice such variable is very hard to find. Hence, future empirical analysis and interpretation of the estimation results should be done with caution, keeping in mind the dataset problems mentioned above.

Chapter 6
ESTIMATION RESULTS
The estimation process consists of several main steps. The first step is to estimate logit regressions for different measures of relative income variable. This estimation procedure gives possibility to make first conclusions concerning relative income and life satisfaction relationship. Besides, with the help of logit regressions the effect of individual controls on life satisfaction is analyzed. Then, the sample is divided by gender on the basis of F-test (see Methodological part for details) and two separate logistic regressions are estimated for men and women. The next step is to choose between ordered and multinomial logit estimation procedures on the basis of parallel regression assumption test. Taking into account parallel regression assumption being violated, the next step is to apply multinomial logit estimation technique to the above specifications. This approach gives possibility to take into account the change of life satisfaction variable across response categories, as well as take into account nonlinearity in relative income and life satisfaction relationship. Finally, the estimated results of multinomial logit regressions are checked for robustness using logistic fixed effects estimation. In Table 3 the results of logit regressions are presented for full sample, Table 4 present logistic results with division by gender groups. Table 5 is dedicated to multinomial logit specification, finally Table 6 provide results for fixed effects logit regressions with division by gender groups.

The logit regressions are estimated for several specifications, including as relative income measure the ratio of average household income obtained in the last moth preceding the interview to the average income in different income groups (by rayon, age, education and both age and education groups). 
Table 3: Logistic estimation results

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

	 
	Marginal effects
	Marginal effects
	Marginal effects
	Marginal effects

	Full sample
	
	
	
	

	lnhhincome
	0.039*
	0.245*
	0.155*
	0.189*

	
	(0.002)
	(0.101)
	(0.061)
	(0.063)

	lnrelincome by rayon
	0.068**
	
	
	

	
	(0.026)
	
	
	

	lnrelincome by age group
	
	0.148
	
	

	
	
	(0.015)
	
	

	lnrelincome by education  group
	
	
	0.057
	

	
	
	
	(0.086)
	

	lnrelincome by age and education
	
	
	
	0.093

	
	
	
	
	(0.064)

	Controls from full sample
	
	
	
	

	male
	0.007
	0.004
	0.005
	0.006

	
	(0.015)
	(0.015)
	(0.015)
	(0.015)

	married
	0.048**
	0.049**
	0.048**
	0.048***

	
	(0.017)
	(0.017)
	(0.017)
	(0.017)

	age 
	-0.027***
	-0.029***
	-0.028***
	-0.028***

	
	(0.003)
	(0.004)
	(0.003)
	(0.003)

	age_squared
	0.0002***
	0.0002***
	0.0002***
	0.0002***

	
	(0.00003)
	(0.00004)
	(0.00004)
	(0.00003)

	good health
	0.134***
	0.14***
	0.14***
	0.14***

	
	(0.019)
	(0.019)
	(0.019)
	(0.019)

	high education
	0.067**
	0.062**
	0.040
	0.028

	
	(0.022)
	(0.021)
	(0.039)
	(0.031)

	children
	0.02***
	0.02***
	0.02**
	0.021**

	
	(0.022)
	(0.09)
	(0.09)
	(0.09)

	unemployment
	-0.137***
	-0.132***
	-0.132***
	-0.132***

	
	(0.02)
	(0.02)
	(0.02)
	(0.02)

	Observations
	5742
	5742
	5742
	5742


Note : here we report results as marginal effects and standard errors in parentheses; number of observations: 5742 in each regression *significant at 10%; **significant at 5%; ***significant at 1%

Examining Table 3, it can be seen that application of first specification (relative income by rayon) for both absolute and relative income measures shows significant result, as these variables are significantly positively correlated to life satisfaction. As can be seen from Table 3 an increase in person's income by 1 % increases the probability of falling into the satisfied category by 0.068. Hence, people indeed compare their incomes with earnings of other people living in the same geographical area. At the same time, the measures of relative income with respect to age and education groups are insignificant regardless of the reference income measure.
Although this empirical work focuses mainly on the relationship between relative income and life satisfaction it can be also interesting to comment briefly on the effects of individual variables included as controls in logistic regressions. It should be noted that results for controls are very similar regardless of specification and relative income measure; hence these results are robust for different specifications. 

In general the results for effects of all control variables on life satisfaction are consistent with other studies (Clark, 1994; Blanchflower and Oswald, 2004; Eggers, 2005; Macbride, 2001; Kramarska, 2005):

· Changes in employment status from employed to unemployed decrease the probability of falling into satisfied category and these results are statistically significant (at 1% significance level). For example, moving an individual from employed to unemployed status in regression (1) decreases the likelihood of falling into satisfied category by 0.137. Hence, unemployment can be considered as depressant of life satisfaction, which is supported by many other studies. (Eggers,2005; Kramarska, 2005)

· Age has a negative impact on life satisfaction, hence happiness decreases with age. At the same time age squared coefficient is also significant, indicating that satisfaction is U-shaped in age, with pick being reached at the age of 47. 

· People with higher educational levels are more likely to be satisfied with life, compared to people without high school diploma. Probability of falling into satisfied category increases with educational level. For example, the high education level increases the probability of being satisfied by 0.134 in regression (1). 

· People in registered marriage are more satisfied with their life compared to not married ones.

· People with good health are more likely to fall into satisfied category, compared to those with bad health.

· People in registered marriage are more satisfied with their life compared to not married ones.

· People with good health are more likely to fall into satisfied category, compared to those with bad health.

The next step is to split the sample into to gender groups. As F-test for joint significance of coefficients showed that sample has to be divided by gender (for detailed description of test see Methodological part), hence in Table 4 are presented results for males and females separately.

Table 4: Logistic regression results for two gender groups

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

	 
	Marginal effects
	Marginal effects
	Marginal effects
	Marginal effects

	Male sample
	
	
	
	

	lnhhincome
	0.059*
	0.099*
	0.349*
	0.195

	
	(0.024)
	(0.004)
	(0.141)
	(0103)

	lnrelincome by rayon
	0.047*
	
	
	

	
	(0.022)
	
	
	

	lnrelincome by age group
	
	0.002
	
	

	
	
	(0.161)
	
	

	lnrelincome by education  group
	
	
	0.255
	

	
	
	
	(0.142)
	

	lnrelincome by age and education
	
	
	
	0.099

	
	
	
	
	(0.104)

	Observations
	2380
	2380
	2380
	2380

	Female sample
	
	
	
	

	lnhhincome
	0.028*
	0.355*
	0.025*
	0.179

	
	(0.01)
	(0.131)
	(0.011)
	(0.082)

	lnrelincome by rayon
	0.082*
	
	
	

	
	(0.035)
	
	
	

	lnrelincome by agegroup
	
	0.256*
	
	

	
	
	(0.132)
	
	

	lnrelincome by educgroup
	
	
	0.078
	

	
	
	
	(0.11)
	

	lnrelincome by age and education
	
	
	
	0.08

	
	
	
	
	(0.083)

	Observations
	3362
	3362
	3362
	3362


Note : here we report results as marginal effects and standard errors in parentheses; number of observations: 5742 in each regression *significant at 10%; **significant at 5%; ***significant at 1%

As can be seen form Table 4, males compare their income to others in the same geographical area – an increase of male income by one percent increases the likelihood of being satisfied with life by 0.0006%. At the same time, women also compare their income to others by age –  increase in female's income by 1 % increase the probability of falling into satisfied category by 0.0036.
However, the results of logit regressions should be treated with caution, as applying the logit procedure a significant amount of information incorporated in the dataset is lost, due to not taking into account ordering nature of life satisfaction and individual heterogeneity, using pooled sample for 2003-2004.  Hence, multinomial logit and fixed effect logistic regressions are also going to be used to overcome methodological bias and verify the relationship between relative income and life satisfaction.

First of all, multinomial logit estimation procedure is applied. It should be noted that multinomial logit specification has been preferred to ordered logit estimation technique, which can be also applied in case the relationship between each pair of life satisfaction outcomes is the same. The reason for using multinomial logit is the results of test of proportional odds assumption, which can be applied in order to test the appropriateness of ordered logit estimation (see Methodology section for details). According to the obtained results, an insignificant test statistics of likelihood-ratio test of equality of coefficients across response categories 
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showed that parallel regression assumption has been violated; therefore multinomial logit model is appropriate.

Hence the next step of this empirical research work is the description of empirical results for multinomial logit regressions, which were estimated for four measures of relative income variable, described in previous section. As the aim of the initial empirical paper lies in the analysis of relative income and life satisfaction relationship we are going to focus on the four measures of relative income used in the estimation, not reporting coefficients for control variables. Such approach is reasonable, also due to the fact that the general behavior of control variables is similar to the results obtained in logistic regression and is similar regardless of relative income measure. In Table 5, the results of pooled multinomial logit regressions for two gender groups are provided. The base category in the estimated regressions is "rather satisfied".

Taking into account that coefficients in multinomial logit regressions can't be interpreted directly, marginal effects, which give possibility to analyze the relationship between variables of interest, are provided in Table 6. As can be seen from the Table 6, the relationship between life satisfaction and relative income appeared to be significant in first specification both for males and females, whereas it possesses significant relationship for second specification only for females' sample.

Examining marginal effects for these variables in regression (1), it can be drawn a conclusion that relative income with respect to average income in rayon has more impact on life satisfaction while moving to higher satisfaction group. The increase of person's income compared to the income of other people in his rayon leads to a lower probability of the respondent being "not satisfied at all" or "less than satisfied" and a higher probability of being "satisfied" and "fully satisfied" comparing to "rather satisfied" category. The coefficients can be interpreted as follows: for example an increase of the relative income of a male compared to others in his rayon by 1 % decreases the probability of falling into not satisfied category by 0.0004 and increases the probability of falling into satisfied category by 0.0001 compared to probability of falling into "rather satisfied" category.
	 
	Not satisfied at all
	Less than satisfied
	Satisfied
	Fully satisfied

	 
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females

	Regression (1)
	
	
	
	
	
	
	
	

	lnincome
	-0.079**
	-0.134***
	0.002**
	-0.089***
	0.038**
	0.032***
	0.00004**
	0.0002***

	
	(0.027)
	(0.035)
	(0.0008)
	(0.036)
	(0.017)
	(0.014)
	(0.00002)
	(0.00009)

	lnrelincome by rayon
	-0.04***
	-0.005**
	0.009***
	0.068**
	0.013***
	0.083**
	0.0002***
	0.005**

	
	(0.014)
	(0.002)
	(0.004)
	(0.024)
	(0.006)
	(0.036)
	(0.0001)
	(0.002)

	Regression (2)
	
	
	
	
	
	
	
	

	lnincome
	-0.04*
	-0.247*
	-0.037*
	-0.104**
	0.057*
	0.319***
	0.0003*
	0.01**

	
	(0.017)
	(0.12)
	(0.013)
	(0.125)
	(0.02)
	(0.09)
	(0.0001)
	(0.004)

	lnrelincome by agegroup
	0.155
	-0.118**
	0.147
	-0.036**
	0.107
	0.261**
	0.00004
	0.008**

	
	(0.142)
	(0.04)
	(0.151)
	(0.017)
	(0.119)
	(0.091)
	(0.0007)
	(0.003)

	Regression (3)
	
	
	
	
	
	
	
	

	lnincome
	-0.321*
	-0.252**
	-0.047*
	0.198*
	0.054**
	0.083*
	0.0002**
	0.011*

	
	(0.13)
	(0.098)
	(0.02)
	(0.104)
	(0.02)
	(0.039)
	(0.00008)
	(0.05)

	lnrelincome by educgroup
	0.21
	-0.124
	0.057
	-0.017
	0.004
	0.022
	0.00009
	0.015

	
	(0.131)
	(0.098)
	(0.135)
	(0.104)
	(0.104)
	(0.074)
	(0.002)
	(0.01)

	Regression (4)
	
	
	
	
	
	
	
	

	lnincome
	-0.104*
	-0.245***
	-0.105*
	-0.052
	0.034*
	0.165***
	0.0003*
	0.005*

	
	(0.049)
	(0.075)
	(0.05)
	(0.019)
	(0.014)
	(0.055)
	(0.0001)
	(0.002)

	lnrelincome by age and education
	-0.01
	0.018
	0.117
	-0.022
	0.086
	0.107
	0.0002
	0.01

	
	(0.094)
	(0.075)
	(0.097)
	(0.078)
	(0.078)
	(0.055)
	(0.002)
	(0.009)

	Observations
	2380
	3362
	2380
	3362
	2380
	3362
	2380
	3362


Table 5: Multinomial logit regression results

Note: here we report results as marginal effects and standard errors in parentheses; number of observations: 5742 in each regression *significant at 10%; **significant at 5%; ***significant at 1%
The same conclusion can be drawn, investigating the relationship between relative income of people compared to their age group and life satisfaction for females sample (see regression (2) results). For example, an increase of relative income of a female compared to others in her age group by one 1% decreases the chance of being not satisfied with life by 0.0012 and increases the likelihood of being satisfied with life by 0.0026. 

These results are supported by the conclusions of other studies, which investigated the relationship between life satisfaction and relative income. In particular, Macbride (2001) shows that increase in comparison income of people in the same age group decreases the level of happiness of particular person in this group. At the same time if person earned more than his comparison level of income he felt much happier than others in his age group. Blanchflower and Oswald (2004) and Luttmer (2005), taking geographic approach to reference income group identify the significant positive impact of increase in person's relative income on his life satisfaction. Eggers (2005) comes to similar conclusions investigate the relative income and life satisfaction relationship in Russia, using a set of categorical variables identifying the place of person's income in the region’s income distribution, by quartile. 

Also an interesting conclusion can be withdrawn analyzing the relationship between relative income of person with respect to his education group. Such measure of reference group has been for the first time applied in life satisfaction and relative income relationship research in transition countries. The results for this variable are contradictory to other countries studies (Ferrer-i-Carbonell, 2005), showing significant insignificant impact on the likelihood of being satisfied with life. The same is true for the relative income calculated with respect to average income in the same age and education group showed insignificant impact on life satisfaction, which is different compared to other countries studies (Clark, 1996; Ferrer-i-Carbonell, 2005). However this result should be treated with caution taking into account small amount of observation across age-education groups, which can lead to imprecise estimates of group average and therefore statistically insignificant results. Besides, the multinomial logit estimation can't deal with the problem of individual fixed effects, as estimation is conducted for pooled sample, which can bias the results.

Interesting conclusions can be derived, examining the correlation between absolute income measure and life satisfaction in all specifications. As can be seen form Table 5, the absolute income has significant impact on life satisfaction only in all specification at 1% and 5% significance level respectively. Such conclusions are inconsistent with other transition countries studies (Eggers, 2005; Senik, 2002) and show that Ukrainian people care about their absolute income level, as well as about the level of income compared to the reference group, which indeed influences the chance of being satisfied with life. Hence, the results of this empirical work don't support strict relative income hypothesis, according to which only relative income matters for individuals, however can serve an indication that people are indeed relatively deprived if their income decreases compared to others in particular reference group. 

Hence, based on the multinomial logit estimation results, the following conclusions can be made. The relative income measure calculated with respect to average incomes in rayon, age and education groups have significant positive impact on life satisfaction of individuals. This can serve an indication that people indeed compare their income to others in the reference groups, however, these results should be treated with caution taking into account problems of unobserved heterogeneity. As a result, in order to take unobserved individual fixed effects into account and to provide the robustness check for multinomial logit estimation results the next step of this empirical work is to apply fixed effects logistic regression technique for the analysis of relative income and life satisfaction relationship. 

First of all, before applying fixed effects logit estimation procedure, it has to be investigated whether individual specific effects should be really taken into account. According to the results of Hausman test (formal test description, presented in methodological part) individual fixed effects are indeed preset and logit with fixed effects is appropriate (
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). Therefore, the estimated results of multinomial logit regressions should be checked for robustness using logistics fixed effects procedure. According to the fixed effect procedure age, age squared, regional and gender dummies should be dropped from the estimated equations, as these variables do not change over time. 
Hence, four fixed effects logit models are estimated for each measure of relative income variable. In order to simplify the interpretation of results in the models percentage changes in odds for coefficients are presented in Table 6.  As can be seen from Table 6 the results of fixed effects logistic regressions are similar to those obtained by multinomial logit procedure for both gender groups. In particular, relative income measures calculated with respect to average income in rayon demonstrate strong positive correlation with life satisfaction variable for both gender groups. Hence, according to the obtained results, it can be seen that both males and females compare their income to the people living in the same geographical area. The relative income calculated with respect to average income in rayon increases the odds of being satisfied by 78.1 percentage points for males and by 63.3 percentage points for females. On the contrary, women also compare incomes within their age groups, whereas it's not true for males. 

Table 6: Fixed effects logit regression results
	 
	males
	females

	 
	Coefficient
	% change in odds
	Coefficient
	% change in odds

	Regression (1)
	
	
	
	

	lnincome
	0.955***
	96.4
	0.926***
	98.3

	
	(0.165)
	
	(0.133)
	

	lnrelincome by rayon
	0.518***
	78.1
	0.624***
	63.3

	
	(0.121)
	
	(0.119)
	

	Regression (2)
	
	
	
	

	lnincome
	0.873*
	92.6
	0.399**
	50.2

	
	(0.426)
	
	(0.146)
	

	lnrelincome by agegroup
	0.377
	56.6
	0.777**
	97.7

	
	(0.217)
	
	(0.332)
	

	Regression (3)
	
	
	
	

	lnincome
	0.747*
	92.2
	0.413*
	51.1

	
	(0.269)
	
	(0.165)
	

	lnrelincome by educgroup
	0.142
	23.2
	0.224
	25.1

	
	(0.953)
	
	(0.809)
	

	Regression (4)
	
	
	
	

	lnincome
	0.884
	97.4
	0.838
	92.4

	
	(0.394)
	
	(0.334)
	

	lnrelincome by age and education
	0.381
	41.7
	0.405
	43.3

	
	(0.79)
	
	(0.686)
	

	Observations
	1654
	
	2292
	


Note: here we report results as estimated coefficients and percentage change in odds and standard errors in parentheses; number of observations: 1654 for males and 2292 for females  *significant at 10%; **significant at 5%; ***significant at 1%

At the same time, the measure of relative income calculated with respect to average income in particular education group has insignificant impact on life satisfaction as well as in logistic estimations. The same result is true for the fourth specification, applying relative income with respect to particular age and education group as independent variable. It's also worth mentioning that absolute income has significant positive impact on the life satisfaction variable in all specifications except fourth one, applying fixed effects logit estimation procedure. Hence, it can be drawn a conclusion that people both care about their absolute level of income and at the same time compare this level to their reference group

Finally it can be drawn a conclusion that the relationship between life satisfaction and relative income variables is consistent with other studies (Eggers, 2005; Luttmer, 2005; Clark, 1994 and others). Relative income variables calculated with respect to average income in rayon are positively and significantly correlated with life satisfaction for both gender groups, whereas women also compare their income to others in the same age group. These results are robust to different model specifications. At the same time, relative income with respect to different education groups demonstrated insignificant relationship. Hence, it can be drawn a conclusion that Ukrainians do not compare their income to others with the same level of education. At the same time, relative income with respect to geographical area and age group proved its significant positive relationship with life satisfaction.

Nevertheless, interpretation of coefficients of both multinomial logit and fixed effects logit regressions should be treated with caution, taking into account possible estimation biases. First of all, omitted variable bias can occur, as there may exist other important individual characteristics which can influence life satisfaction which were not taken into account due to the limitations of the data available. Besides, the problem of endogeneity can be present, meaning that income can be influenced by life satisfaction, as well as have an impact on it.  Recent year have seen a number of papers dedicated to natural experiments, which tried to deal with endogeneity problem by providing some exogenous variation in income. Frijters, Haisken-DeNew, and Shields (2004b), and Frijters et al. (2006) consider the large changes in real incomes observed in East Germany (following reunification) and Russia (following transition) as exogenous, and find a greater effect of income on happiness than in much of the existing literature.  In empirical work, using real data this problem can be potentially solved by finding an appropriate instrument for income, which would be highly correlated with household income and at the same uncorrelated with life satisfaction. However, in practice such instrument is very hard to find. In empirical work a frequently used instrument for income are its lag values (Eggers, 2005), however taking into account that dataset at our disposal covers only two years, such approach is not plausible. Hence, the problem of endogeneity with respect to life satisfaction and income relationship can't be resolved in this empirical study and remains a question for future research on the topic. Hence, taking into account above mentioned problems, obtained empirical results should be treated with caution.

Chapter 7
Conclusions

The aim of the original research work has been to investigate the relationship between relative income and life satisfaction in the case of Ukraine, using the data from Ukrainian Longitudinal Monitoring Survey in 2003-2004. For this purpose several measures of relative income were proposed, based on different comparison groups. First geographical approach has been applied, where relative income has been calculated as the ratio of average household income to average income in particular rayon. Second reference group has been chosen based on personal characteristics of individuals – "people like me". Within this approach relative income has been calculated with respect to person's educational and age groups.

Two primary econometric models used in the research wok are multinomial logit model and fixed effects logit model. Also a number of specification tests are applied to both models. It is investigated how robust are the coefficients of the variables of main interest to certain variations in model specification.   
The main findings of this research paper correspond to other countries studies and are consistent with relative deprivation theory. In particular, relative income with respect to rayon showed significant positive impact on life satisfaction for the full sample. Hence, it was indeed proved that people not only care about their absolute level of income, but also compare their income to the people living in the same rayon. On the contrary, relative income with respect to education group has not been significant in different model specifications, which lead to conclusion that it might not be appropriate to use education as a reference group in case of Ukraine. Basically, it's probable that education is not an important determinant of income comparison in Ukraine, meaning people don't care much about education level comparing their income to others. At the same time strict relative income hypothesis is not supported as Ukrainian people also care about their absolute income levels.

Interesting results have been obtained while splitting the sample into gender groups. According to the obtained results, males compare their incomes within the particular place of their inhabitance, whereas women also care about income of other women in their age group. Such result seems reasonable, taking into account different periods of working activities for men and women. While, men care a lot about their level of income comparing to other man through their life time, women are interested in their income levels comparing to other women in periods of having small children and afterwards when they return to active working life. 

Overall, it can be concluded that Ukrainian empirical evidence is consistent with other countries studies although some country specific features also exist. It should be also noted that results of the empirical work should be treated with caution taking into account endogeneity problems mentioned above. Hence, finding an appropriate instrument for income which wouldn't be correlated with life satisfaction variable remains a challenge for future empirical work on the topic. It is expected that richer longitudinal dataset, which would cover longer period under analysis would help to deal with these problems, as well propose other measures of reference groups for the calculation of relative income variable, for example, take into account income expectations of individuals as reference group and investigate how income aspirations effect individual life satisfaction.

The empirical research work has also important theoretical and policy implications:

· The common economic approach to the analysis of utility function is based on the assumption that increase in absolute income raises utility, however the importance of relative for individual life satisfaction, used as proxy for utility shows that relative income judgments should be also incorporated into utility function.

· The importance of relative income for life satisfaction, used as proxy for individual utility is crucial for the measurement of poverty. It can be emphasized that as relative concerns about income are also important for individuals, the poverty line should be based on relative rather than absolute income. 

· The significant influence of relative income on individual life satisfaction is important for migration analysis. Without incorporation of relative income in utility function, all people who find more attractive income and leisure combinations in other country are likely to migrate, however taking into account relative income position of those people to other people living in their geographical area the picture may change. For example, if someone fears ending up with lower income in other country may choose not to migrate. This idea can explain why the elites in poor countries don't migrate: basically these people are at the top of income distribution which might not be the case if they'll emigrate. Hence, the investigation of migration dynamics based on the relative income comparison within Ukraine may be an interesting question for future empirical research

· The other implication can be for the analysis of society's welfare. In particular for the analysis of externalities. If people indeed compare their income to others, than production of positional goods, meaning goods that are available only to limited group of people due to their cost, is a waste of productive resources and impose additional externalities on the welfare of society members as overall happiness is decreased rather than increased with their consumption.

· The importance of relative income for life satisfaction of individuals has also implications for the development of appropriate tax policy. Hence, as people make relative judgments of their incomes and their happiness decreases if their income is lower compared to others in reference group, the tax policy has to focus on achieving social goals by imposing higher taxes on richer members of society reducing income differencing within society and through this increasing social welfare.
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Appendix
Data Description details
Table 1: Relationship between life satisfaction and marital status

	 
	yes
	no
	Total

	not satisfied at all 
	25.77
	26.9
	26.44

	less than satisfied 
	25.84
	29.39
	27.96

	rather satisfied
	22.15
	22.34
	22.26

	satisfied
	20.43
	17.76
	18.84

	fully satisfied
	5.81
	3.6
	4.49

	Total
	100
	100
	100


Table 2: Relationship between life satisfaction and sex

	 
	male
	female
	Total

	not satisfied at all 
	24.82
	27.59
	26.44

	less than satisfied 
	27.51
	28.28
	27.96

	rather satisfied
	22.94
	21.79
	22.26

	satisfied
	19.97
	18.03
	18.84

	fully satisfied
	4.76
	4.3
	4.49

	Total
	100
	100
	100


Table 3: Relationship between life satisfaction and good health

	 
	bad
	good
	Total

	not satisfied at all 
	30.24
	13.49
	26.44

	less than satisfied 
	30.26
	20.15
	27.96

	rather satisfied
	21.86
	23.64
	22.26

	satisfied
	14.8
	32.6
	18.84

	fully satisfied
	2.84
	10.11
	4.49

	Total
	100
	100
	100


Graph 1: Distribution of life satisfaction across age groups
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Graph 2: Distribution of life satisfaction across education group
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� According to Long and Freeze, the parallel regression assumption is tested using omodel command in Stata  ( J. Scott Long and Jeremy Freeze, 2005) 
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