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Chapterr 1 

Introductio n n 

1.11 How to measure welfare and well-being? 

Individuall  satisfaction, quality of life, happiness and well-being are broad concepts that 

includee not only material achievements but also other aspects of life, such as health, love, 

employment,, and having children. In other words, individual satisfaction with life is a multi­

dimensionall  concept and income falls short in assessing it. Economics often defines 

individuall  welfare in terms of income or material satisfaction. In this thesis, well-being is used 

too denote individual satisfaction with life, and welfare to refer to the more narrow concept of 

financiall  or income satisfaction. In order to be more specific, one needs to agree on the 

relevantt aspects and variables covered by these concepts. In common language, people talk 

aboutt 'individual x being happy' or 'country v having a high quality of life'. In science, 

however,, researchers are often skeptical about using concepts like happiness and well-being, 

mainlyy because it is difficult to measure and define them. Nevertheless, policy makers and 

internationall  organizations do use quality of life indicators for evaluating and comparing the 

socio-economicc performance of countries. A well-known example is the Human Development 

Indexx of the United Nations. To construct such an index, composing indicators need to be 

selected.. For example, if education and health are believed to be relevant for the well-being of 

aa population, indicators such as literacy and the number of hospital beds will be built in the 

index.. The specific choice of indicators to be included in indexes of well-being or quality of 

lifee depends on the dimensions that are considered to be relevant, e.g. education, health, 

employment,, and income. 

Inn economics, welfare is linked to the concept of utility. Utilit y is defined as the 

satisfactionn obtained from 'consuming a good'. Usually, the utility function depends only on 

materiall  consumption and excludes non-economic aspects of life that also produce 

satisfaction,, e.g. health and love. Note, however, that some economists interpret 'consuming 

aa good' so broadly as to include 'goods' such as marriage or altruism. Becker (1973, 1974, 

1976)) is best known for following this approach. The utility function represents individual 

1 1 
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preferences,, which in standard economics are taken as given and exogenous to any wider 

modell  context. Moreover, it is often assumed that individuals maximize utility under a budget 

constraint.. For given prices, the maximum achievable utility would then only depend on 

income.. A higher income would allow individuals to achieve a higher level of utility and, 

thus,, of material satisfaction and welfare. In standard economics, utility theory is mainly used 

ass a theoretical tool to explain and predict behavior. Since Robbins (1932), most economists 

are,, however, very reluctant to bring utility into an empirical framework, and avoid measuring 

andd comparing the utility levels of different people. Indeed, for most economists the 

measurementt of welfare is a non-issue. Nevertheless, income is often considered as a good 

proxyy for (material) welfare. In fact, most economists assume this is true, even if only 

implicitly ,, when placing a high value on GDP/capita as an indicator of country performance, 

orr when using income to measure poverty and inequality. From the foregoing, it can be 

concludedd that economists are inconsistent in their approach to empirical statements about 

welfare,, well-being and happiness. 

Thiss thesis starts from the premise that one can use subjective measures as a proxy for 

measuringg welfare and well-being. Subjective measures can be derived from individual 

answerss to questions about individuals' own perception of their welfare or well-being 

situation.. In other words, such subjective measures are based on self-reported individual 

satisfaction. . 

Subjectivee questions on welfare and well-being have been included in household 

questionnairess for decades. Psychologists, sociologists and, later, economists have made 

amplee use of these questions. This will be surveyed in Chapter 2. By using the answers to 

subjectivee questions, it is not necessary to define precisely what welfare and well-being 

meanss or which are the relevant variables. Instead, the researcher allows the individuals 

themselvess to define their level of welfare and well-being. Next, the researcher examines the 

relationshipp between the subjective answers and objective economic and non-economic 

variables,, such as income, job situation, age, or marital status, so as to disentangle what is 

definingg and determining individual welfare and well-being. In this connection, there are two 

mainn groups of subjective questions. One refers to satisfaction with life as a whole, and has 

oftenn been termed as 'subjective well-being', 'subjective happiness', or 'subjective general 

satisfaction'.. In this thesis, the terms 'well-being', 'happiness', and 'general satisfaction' are 
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takenn as interchangeable. The other group of subjective satisfaction questions refers to 

individuall  satisfaction with specific domains of life, such as job, finance, housing, and health 

situation.. The answers to these questions are referred to as Domain Satisfactions, and one 

speaks,, for example, of Job Satisfaction, Financial Satisfaction, House Satisfaction, and 

Healthh Satisfaction. 

Forr a meaningful analysis of subjective questions, and to assure the validity and 

significancee of the analysis presented in this thesis, two main assumptions are needed. First, 

individualss are supposed to be able and willing to evaluate their own situation. This will allow 

forr measurement of welfare, well-being, and utility. Second, responses among individuals are 

assumedd to be interpersonally comparable, at an ordinal or cardinal level. The research 

presentedd here is very pragmatic, in the sense that it uses the less restrictive assumption of 

ordinalityy whenever possible and assumes cardinality only if necessary. 

1.22 Why should we be interested in measuring welfare and well-being? 

Thee empirical analysis of welfare and well-being allows economists and behavioral scientists 

too address a wide range of scientifically and politically relevant questions that otherwise 

wouldd not be feasible. Here, four main areas of study are distinguished. 

First,, subjective questions can be used to disentangle the determinants of welfare and well-

being.. In other words, the structure of individuals' welfare and well-being can be modeled to 

studyy individual preferences (van Praag 1971; Frey and Stutzer, 1999). An example of such 

ann application is presented in Chapter 3 of this thesis. To link the structure of individual well-

beingg to preferences and behavior, it is necessary to make an extra assumption: namely, that 

individuall  behavior is driven by the need to achieve higher welfare or well-being, or by the 

maximizationn of it. Traditionally, economists have not focused on the study of preferences 

andd have left this to anthropologists, psychologists and sociologists. In Stigler's and Becker's 

words:: "... economists continue to search for differences in prices or incomes to explain any 

differencess or changes in behavior..." (1977, p.76). In recent times, however, there has been 

ann increased awareness of the importance of understanding preferences to disentangle 

economicc behavior (see, e.g., Bowles, 1998; Bowles and Gintis, 2000). Subjective questions 

cann be used for this aim as they provide many new insights. For example, they can be used to 

testt whether higher incomes lead to happier individuals, as is always taken for granted in any 
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standardd economic textbook. Chapter 4 of this thesis addresses this issue and presents an 

empiricall  analysis of the importance of an individual's own income and of the income of the 

referencee group for an individual's well-being. Also using subjective questions, Clark (2000) 

studiedd individual preferences over employment and found for England that while an 

individual'ss own unemployment had a negative impact on subjective well-being, 

unemploymentt in the region concerned had a positive impact. This finding is relevant for 

economicss as it may contribute to explanations of unemployment polarization and labor 

markett hysteresis (Clark, 2000). 

AA second area of study relates to the use of the determinants of welfare and well-being to 

evaluatee the impact of socioeconomic policies on individual welfare and well-being (Frey and 

Stutzer,, 1999; Diener and Biswas-Diener, 1999). In other words, using information on 

determinantss of well-being, socio-economic policies can be evaluated and redesigned. For 

example,, information regarding the relationship between the number of children and 

individuall  well-being, can be used as the basis for policies of family support. Similarly, an 

understandingg of the relationship between unemployment and individual well-being can help 

too design policies relating to unemployment benefits (see, for example, Plug, 1997, Chapter 

7).. Oswald (1997) has argued that the "economics of happiness" is relevant to traditional 

economics,, as it may be used to "test old ideas in new ways" (p. 1815). For instance, 

happinesss reports can serve to test politically-relevant ideas such as 'economic growth is 

good'' or 'inflation is bad'. Also along these lines, subjective well-being questions can shed 

lightt on the welfare impact of trade-off policies, such as inflation versus unemployment 

(DiTellaa et al., 2001). Finally, it is possible to study the impact of different illnesses on 

individuall  well-being or on Health Satisfaction, so as to inform the design of health policies. 

Chapterr 5 presents an example in which individual health satisfaction is regressed on various 

illnesses. . 

AA third area of study uses subjective questions to design distributional policies (Ng, 1996). 

Traditionally,, distributional policies have been aimed at improving income distribution. 

Nevertheless,Nevertheless, equality of subjective Financial Satisfaction or of well-being are also desirable 

objectives,, because these indicators reflect how individuals really feel. Moreover, one expects 

thatt when answering subjective questions regarding their financial situation, individuals take 

intoo account their personal and family situation with respect to, for example, family size, age, 
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education,, and illness. In Chapter 7, the inequality of subjective Financial Satisfaction for 

Germanyy is analyzed by looking for the causes of the observed inequality. Similarly, 

subjectivee questions can be used to define poverty according to an individual's own 

evaluations.. Traditionally, economic studies evaluate poverty incidence in terms of how many 

peoplee have an income below a certain predefined minimum income. Nevertheless, one could 

alsoo define poverty on the basis of an individual's answers to subjective Financial or Well-

Beingg Satisfaction questions. Subjective poverty could be assessed by using financial 

subjectivee questions: namely, welfare poverty, or by using subjective questions on well-being: 

namely,, well-being poverty (see Goedhart et al., 1977). Chapter 6 presents a comparison of 

welfaree and well-being poverty for the Russian Federation. 

AA fourth area of study derives from the insight that determinants of welfare and well-being 

cann help us to understand the necessary trade-offs between income and other variables, such 

ass employment, health, and children. With this information, it is possible to perform an 

empiricall  analysis of family equivalence scales or shadow prices for 'goods' such as 'being 

employed',, health, noise, and climate. Usually, family equivalence scales are estimated by 

objectivee measures based on expert opinions: for example, the well-known Oxford Scale. 

Subjectivee family equivalence scales, however, are based on individuals' answers to 

subjectivee questions about, for instance, the evaluation of income or life satisfaction (see, e.g., 

Plugg and van Praag, 1995). In standard economics, shadow prices are usually estimated using 

observedd behavior, i.e. through individual preferences expressed in parallel or linked markets. 

Forr example, the shadow price of noise is usually estimated by its effect on housing or 

propertyy values (revealed preferences). The shadow price indicates the change of welfare 

followedd by a change in the provision of a good. Therefore, the shadow price could also be 

estimatedd by means of subjective questions on welfare and well-being. For example, the 

decreasee in well-being caused by a reduction of Health Satisfaction due to a chronic disease 

cann be measured by means of subjective questions. Similarly, the necessary increase in 

incomee to 'compensate' for such a decrease in well-being can be assessed. In Chapter 8, we 

undertakee this type of analysis, whereby we value health losses by means of a subjective well-

beingg model that was presented in Chapter 3. In a similar way, one can value a large range of 

changess in the provision of nonmarket 'goods', such as noise and climate. Empirical results 
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havee been obtained by Frijters and van Praag (1998) and van Praag (1988) for climate; by van 

Praagg and Baarsma (2000) for noise; and by van Praag and Plug (1995) for having children. 

1.33 Approach and outline 

AA variety of econometric techniques are used in this study. Econometric analysis enables us to 

understandd what determines individual subjective satisfaction and at the same time 'cleans' 

thee subjective answers for measurement errors and unobservable phenomena, such as the 

individuall  ability to adapt to adverse situations, and individual personal traits, such as 

optimism.. When assuming ordinal interpersonal comparability, the analysis will be based on 

Orderedd Probit. If it is necessary to assume cardinality, then OLS will be used. The empirical 

analysiss of the thesis is based on three different data sets: the German Socio-Economic Panel 

Dataa (GSOEP); the British Household Panel Data (BHPS); and, the Russian Socio-Economic 

Transitionn Panel (RUSSET). These data sets are in panel form, i.e. the same individuals are 

followedd through time. The panels are, however, unbalanced in that not all the respondents are 

presentt in all the years. This does not pose any limitation for the econometric analysis, as 

unbalancedd panels are easily treatable with any standard econometric technique. In order to 

makee use of the panel structure of the data, the econometric analysis always includes 

individuall  random effects, i.e. unobservable variables relating to personal characteristics, as 

mentionedd above, that are constant across time but vary per individual. Additionally, fixed 

timee effects are included, i.e. unobserved variables that are constant across individuals but 

changee over time. These represent, for example, the political or economic situation of a 

countryy in a particular year, for instance, high inflation. 

Thiss study contributes to the literature on subjective well-being. Innovations are discussed 

below,, separately for each chapter. Many chapters of this thesis are based on existing papers. 

Chapterr 2 is based on Ferrer-i-Carbonell (2000b), Chapter 3 on van Praag, Frijters, and 

Ferrer-i-Carbonelll  (2002), Chapter 4 on Ferrer-i-Carbonell (2000a), Chapter 5 on van Praag 

andd Ferrer-i-Carbonell (2002), Chapter 6 on Ferrer-i-Carbonell and van Praag (2001), Chapter 

77 on Ferrer-i-Carbonell and van Praag (2002b), and Chapter 8 on Ferrer-i-Carbonell and van 

Praagg (2002a). 

ChapterChapter 2 presents a survey of the literature on well-being measurement and provides 

somee arguments in favor of using subjective questions as a proxy to measure welfare and 
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well-being.. The chapter introduces the subjective questions that are most widely used in the 

literature.. It also discusses the two main assumptions needed for this type of research: namely, 

thatt individuals are able to evaluate their own situation, i.e. utility can be measured, and that 

responsess among individuals can be compared at an ordinal or cardinal level. Finally, the 

chapterr ends with a survey of empirical studies that use subjective questions. This survey 

offerss a first overview of what influences individual well-being. 

Thee second part of the thesis (Chapters 3 to 5) deals with the structure of individual 

welfaree and well-being. All chapters study individual preferences by means of subjective 

questionss about life satisfaction as a whole or satisfaction with some domains of life. 

ChapterChapter 3 presents a nested structural model of well-being. This takes the form of a 

simultaneouss equation model where individual general satisfaction is explained by individual 

subjectivee satisfactions with respect to concrete domains of life: namely, job, finance, health, 

leisure,, housing, and environment. Simultaneously, individual satisfaction with the different 

domainss of life are explained by 'objective' variables, such as income, employment status, 

andd education. The model can distinguish between long- and short-term effects. This 

structurall  model helps us to understand of how the various objective variables enter through 

thee different domain satisfactions. Thus, it gives a much clearer picture of the structure of an 

individual'ss preference than a reduced model that is standard in economic studies. The 

empiricall  analysis uses a large German panel data set known as the German Socio-Economic 

Panell  (GSOEP). 

ChapterChapter 4 considers individual preferences concerning income and examines the 

controversiall  question of whether more income makes individuals happier. The chapter 

exploress the relationship between income and happiness by allowing individual well-being to 

dependd not only on an individual's own income but also on the average income of the 

individual'ss reference group. The main novelty of this chapter is that various hypotheses are 

testedd using the same data set: the importance of an individual's own income, the relevance of 

thee income of the reference group, and the asymmetry of comparisons, i.e. the hypothesis that 

thee 'comparison income' effect differs between richer and poor individuals. This last 

hypothesiss is used to test Dusenberry's (1949) famous thesis that comparisons are mostly 

'upwards':: namely, that while poorer individuals are negatively affected by comparing 

themselvess to richer individuals, richer individuals are not positively influenced by the 
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knowledgee that they are at the top of the income distribution. This empirical testing is, to our 

bestt knowledge, the first in the literature. The data used in the empirical analysis is the 

GSOEP. . 

ChapterChapter 5 deals with individuals' preferences concerning health and examines the 

determinantss of individual health satisfaction. The analysis is based on a large British panel 

survey,, known as the British Household Panel Survey (BHPS), and uses a Health Satisfaction 

questionquestion as a measure of individual health. The regression analysis presented here is different 

fromm previous analyses as it allows the impact of a specific illness on health to depend on age. 

Thee third part of the thesis (Chapters 6 to 8) presents concrete applications of the 

measurementt and quantification of individual welfare and well-being. 

ChapterChapter 6 sheds light on the extent of subjective poverty in the Russian Federation. It 

presentss estimates of poverty lines and poverty ratios derived from subjective questions on 

welfaree and well-being. These clearly differ from the objective approach to poverty, in which 

thee definition of poverty is based on the opinion of experts. Three subjective poverty lines are 

presented:: the Financial Satisfaction Poverty Line; the Leyden Poverty Line; and, the 

Subjectivee Well-Being Poverty Line. The first two poverty lines are based on subjective 

questionss regarding income and economic welfare, while the last one focuses on satisfaction 

withh life as a whole. Whereas the Leyden Poverty Line has been already applied for different 

countries,, the Financial Satisfaction and the Subjective Well-Being Poverty Lines are applied 

forr first time in this study. The results obtained in this chapter are compared with each other 

andd with results derived using objective measures. The empirical analysis is based on a large 

Russiann household panel data set, known as the Russian Socio-Economic Transition Panel 

(RUSSET). . 

ChapterChapter 7 studies distributional issues. The concept of Financial Satisfaction Inequality 

(FSI)) is operationalized on the basis of individual responses to the Financial Satisfaction 

questionn as posed in the GSOEP. The chapter defends the ideas that Financial satisfaction is 

thee subjective analogue of the objective income concept and that it includes objective income 

inequalityy as a special case. As well as measuring FSI, the chapter focuses on analyzing the 

objectivee variables to which this inequality can be attributed. The analysis uses a method to 

decomposee FSI according to the contributions from objective variables, such as income, 
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education,, and the number of children. Given the panel structure of the data, inequality can be 

attributedd partly to permanent individual circumstances and partly to transitory changes. 

ChapterChapter 8 presents an analysis of individual trade-offs between health and income. It 

proposess a method to evaluate health losses or gains by looking at the impact on well-being of 

aa change in health status. The chapter presents estimates of the equivalent income that would 

bee necessary to change general satisfaction with life to the same extent as a change in Health 

Satisfactionn would do. Next, this Health Satisfaction change is linked to specific diseases, 

suchh as diabetes and heart and blood problems, in order to estimate the equivalent income. 

Thee empirical analysis is based on the well-being model presented in Chapter 3. 

Finally,, Chapter 9 concludes. 





Chapterr 2 

Subjectivee questions to measure welfare and well-being: a survey2 

2.11 Introductio n 

Thiss chapter introduces the concept of subjective measures and its main assumptions. These 

questionss and assumptions wil l be used throughout this thesis. Section 2.2 introduces the main 

subjectivee questions that are being used to measure welfare and well-being. Section 2.3 

brieflyy discusses the two main assumptions underlying the use of subjective questions: 

namely,, that individuals are able to evaluate their own situation, i.e. utility can be measured; 

andd that responses among individuals are comparable. Section 2.4 reviews findings on the 

determinantss of welfare and well-being, which offer insight into the structure of welfare and 

well-being.. This last section gives a picture of the state of the art. This gives both a starting 

pointt for the new insights presented in this thesis and a reference point to judge whether the 

resultss found in this thesis are theoretically and intuitively plausible. Section 2.5 concludes. 

2.22 Importan t subjective questions for  measuring welfare and well-being 

Withh subjective questions on well-being, individuals are asked about their lif e satisfaction in 

generall  or with respect to various domains of life, such as job, housing, or health. Subjective 

questionss on welfare ask respondents to evaluate their actual income, any hypothetical 

income,, or their general financial situation. Responses to questions on satisfaction with lif e in 

generall  are often referred to as Subjective Well-Being (SWB) or General Satisfaction (GS). 

Responsess to subjective questions about satisfaction with the concrete domains of lif e are 

referredd to as Domain Satisfactions (DS), the main ones in the economic literature being 

Financiall  Satisfaction (FS), Job Satisfaction (JS), and Health Satisfaction (HS). 

AA relevant characteristic of the subjective measures is that they take into account 

individuall  perceptions. This has the implication that SWB can remain constant over time even 

-- This chapter is based on Ferrer-i-Carbonell (2000b). 

11 1 
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whenn there is a change in the individual situation, as measured by objective variables such as 

income. . 

Thiss dichotomy can be explained by the adaptation of individuals to a new situation 

throughh a change in their aspirations. Another possible explanation is that individual 

subjectivee well-being and welfare are relative concepts that should be seen in a social context. 

Forr instance, individual welfare does not necessarily improve with a higher income, if the 

incomee of individuals in the same reference group increases as well. 

Psychologistss have measured individual well-being by means of subjective questions since 

thee late 1960s, starting with Cantril (1965), Wilson (1967) and Bradburn (1969). An overview 

off  this literature is presented in Kahneman et al. (1999). More recently, a large number of 

studiess by economists have made use of subjective questions on welfare, well-being, and 

satisfactionn with the domains of life. These include Blanchflower and Oswald (2000), Clark 

(1997,, 1999, 2000), Clark and Oswald (1994, 1996), Clark et al. (1996), Clark et al. (2001), 

DiTellaa et al. (2001), Easterlin (1974, 1995, 2000, 2001 a,b), Ferrer-i-Carbonell and van Praag 

(2002a,b,, 2001), Frey and Stutzer (1999, 2000a, 2000b), Frijters (2000), Frijters and van 

Praagg (1998), Frijters et al. (2002), Gerdtham and Johanesson (2001), Gardner and Oswald 

(2001),, Kapteyn (1994), Korpi (1997), McBride (2001), Ng (1996, 1997), Oswald (1997), 

Pradhann and Ravallion (2000), Ravallion and Lokshin (1999, 2000), van Praag and Plug 

(1995),, van Praag et al. (2000), Sousa-Poza and Sousa-Poza (2000), and Woittiez and 

Theeuwess (1998). 

Thee remainder of this section presents a review of the subjective questions that are most 

relevantt for economic studies. The 'Cantril question' is one of the most well-known questions 

onn individual well-being. This question developed by Cantril in 1965 and variations of it, such 

ass the Likert-Scale (Likert, 1932), have been widely applied for various countries. The World 

Databasee of Happiness by Veenhoven (1995) presents an overview of questionnaires that 

includee this type of subjective question on life satisfaction, well-being, and happiness. Such 

questionss are usually termed 'subjective well-being questions'. The original Cantril question 

iss as follows: 
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Heree is a picture of a ladder, representing the ladder of life. Suppose we say the top of the ladder (step 10) 

representss the best possible life for you, and the bottom (step 0) represents the worst possible life for you. Where 

onn the ladder do you feel you personally stand at the present time? 

Pleasee mark the appropriate step. 

Figuree 2.1 The Cantri l question 

Ann answer to this or any similar subjective well-being question represents an individual's 

Subjectivee Weil-Being (SWB) or General Satisfaction (GS). In some questionnaires, 

respondentss are also asked about where on the ladder they were 5 years before and where they 

expectt to be after 5 years. The latter questions are relevant for testing the importance of 

"adaptationn theory" (see Section 2.3.2). In addition, respondents are sometimes asked where 

onn the ladder they would put their own country as a whole. This question is relevant for 

assessingg the importance of an individual's perceived relative well-being position in society 

(seee Section 2.3.2). In some surveys, the SWB question is asked twice, i.e. at the beginning 

andd at the end of the questionnaire. This allows the researcher to see the effect on the 

responsess of the individual after he/she has gone through the whole questionnaire, which 

makess the respondent possibly more conscious about his/her own situation. Similarly, the 

SWBB question can be asked before or after asking about specific domain satisfactions. If the 

SWBB question is asked after a specific Domain Satisfaction (DS) question, the correlation 

withh SWB and this DS is probably higher than if the SWB question is asked first. For 

example,, Strack et al. (1960) found a higher correlation between the question: 'How many 

datess did you have last month?' and 'How happy are you?' when the dates-question was 

askedd first. 

Askingg about well-being or GS often involves posing questions about individual 

satisfactionn with respect to some domains of life, such as employment, financial situation, 

health,, housing, leisure, marriage, and environment. These questions have the following 

structuree : 

Forr illustration, the question from the German Socio-Economic Panel (GSOEP) (Wagner et al., 1993) is used. 
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Howw satisfied are you with the (financial) situation of your family? 

00 1 2 3 4 5 6 7 

Nott at all 

satisfied d 

8 8 9 9 10 0 

Very y 

satisfied d 

Figuree 2.2 The Subjective Financial Satisfaction question, GSOEP 

Thee answers to this question illustrate individuals' own evaluation of a concrete DS, in this 

casee their financial situation. Like the SWB question, the DS questions have been empirically 

examinedd with econometric techniques. Generally, it is assumed that DS depend on objective 

variables.. The Financial Satisfaction (FS) question is considered as a measure of welfare and, 

likee other DS questions, it is a component of individuals' well-being. Some economists have 

usedd a Health Satisfaction (HS) question in evaluation and QALY (Quality of Adjusted Lif e 

Years)) studies (see, e.g., Chapters 5 and 8 of this thesis; Cutler and Richardson, 1997; Groot, 

2000;; Kerkhofs and Lindeboom, 1995). Other economists have used the Job Satisfaction (JS) 

questionn or the SWB question to study individuals' behavior on the job market (see, e.g., 

Clarkk and Oswald, 1994; Clark, 1997, 1999, 2000; Clark et a!., 1996; Clark et al., 2001; 

Drakopouloss and Theodossiou, 1997; Groot and Maassen van den Brink, 1999; Sousa-Poza 

andd Sousa-Poza, 2000; Wottiez and Theeuwes, 1998). A full model of the structure of 

individuall  well-being is presented in Chapter 3. 

2.33 Core assumptions underlying the analysis of subjective questions 

2.3.11 People can evaluate their  own situation 

Mostt economists are skeptical about subjective and hypothetical questions. They have instead 

focusedd on observed behavior in market situations (i.e. revealed preferences), in controlled 

settingss (i.e. experimental economics), or in questionnaires (contingent valuation studies on 

willingnesss to pay). Revealed preferences studies include the valuation of nonmarket goods, 

suchh as noise and pollution, through house prices (Smith and Huang, 1995), and the 

evaluationn of risk attitudes through the examination of job or insurance markets (Viscusi, 

1993).. Nevertheless, some studies on individual behavior and preferences have been based on 

subjectivee or hypothetical questions. Examples are questionnaires in which respondents are 
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askedd about risk attitudes and hypothetical lotteries (see, e.g., Donkers and van Soest, 1999; 

Hartogg et al., 2000). 

Currently,, most economists regard utility as a theoretical concept to explain and predict 

economicc behavior. Indeed, the use of the notion of utility has slowly shifted from 

representingg 'satisfaction' or 'welfare level' to expressing individual preferences. Kahnemann 

ett al. (1997) argue that there are two meanings of utility: experienced utility and decision 

utility .. Experienced utility, which has its origins in the writings of Bentham (1789), 

understandss utility as a measure of pleasures and pains. Decision utility represents individuals 

choicess and can be deduced from them. Gibbard (1996) argues that emphasizing preference as 

thee fundamental element of utility implies that welfare is defined as the extent to which 

preferencess can be satisfied. In this context, revealed preferences indicate welfare. Focusing 

attentionn on observed behavior ignores the fact that individual behavior is driven not only by 

thee achievement of higher levels of utility or well-being but also by feelings of revenge and 

jealousy,, imitation of others, social norms and institutions, and legal prohibitions (Gibbard, 

1996).. This means, for instance, that certain preferences will never be revealed. For example, 

ann individual who has a desire to consume drugs may not reveal this because of legal 

repercussionss or social norms. Therefore, studying individual welfare by only looking at 

markett behavior will not enable one to capture the positive impact that consuming illegal 

drugss would have on this individual's welfare. In other words, revealed preferences are an 

incompletee image of the set of individual preferences. 

Non-economistss should note that utility in modem economics is a subjective concept. 

Utility ,, to the surprise of most language students, does not express 'value' or 'usefulness' but 

'desiredness'' and 'satisfaction'. In Black's words: "Utilit y in the sense of desiredness is a 

purelyy subjective concept, clearly distinct from usefulness or fitness for a purpose..." (1987, 

p.295).. Hence, given that utility is a subjective concept, one would tend to think that 

subjectivee questions could best capture and measure it. Similarly, Diener et al. (1997), 

psychologistss working on happiness and well-being, argue that individuals themselves are the 

oness who can best judge their own situation regarding well-being, and therefore subjective 

questionss seem to be most suitable for this purpose. 

Psychologistss studying well-being have compared different measures of SWB and found 

thatt these are often mutually consistent: for example, self-reported SWB correlated with the 
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amountt of smiling (Sandvik et al., 1993) and other physiological measures, such as changes in 

faciall  muscles (see Kahneman, 1999). Nevertheless, such findings are not always conclusive, 

andd the development and comparison of alternative measures of SWB are being studied by 

manyy psychologists so as to develop better instruments for measuring it (Diener and Biswas-

Diener,, 2000). 

Forr more than three decades, psychologists, sociologists, and economists have used a range 

off  statistical-econometric techniques to analyze answers to subjective questions on welfare 

andd well-being. They have found that, in general, these provide consistent results, which 

moreoverr agree with our common sense (see Section 2.4). This indicates that individuals 

understandd and are able to answer subjective questions. 

Satisfactionn questions do, however, suffer from a number of shortcomings. First, self-

reportedd measures of welfare and well-being relate to remembered utility, which does not 

correspondd perfectly with experienced utility (see Kahnemann et al., 1997 and Kahneman, 

1999).. In particular, when evaluating retrospectively the total utility of an event (remembered 

utility) ,, individuals give a relatively higher weight to events with a high intensity (Peak 

Effect)) and those that have occurred last (End Effect), known as the Peak-End evaluation rule. 

Therefore,, subjective well-being correlates strongly with peak and end events. For example, 

self-reportedd well-being in a given year based on one interview is much influenced by 

extremee events, such as a divorce or becoming unemployed. Kahneman (1999) argues that an 

ideall  measure of happiness would consist of the aggregation of"... a dense record of the 

qualityy of experience at each point-instant utility..." (p.3). Nevertheless, this ideal measure 

cann never be constructed. Moreover, remembered utility is what shapes individual behavior. 

Therefore,, subjective measures can be used to predict individual choices and behavior 

(Kahnemannn et al., 1997). 

Second,, when using self-reported measures of welfare and well-being, one has to be aware 

off  the adaptation phenomena. It is now well known that individuals adapt to new situations, 

suchh as an income increase or becoming handicapped, by changing their expectations. 

Therefore,, the long-run impact on well-being of a change in the objective situation of an 

individuall  is smaller than one would have estimated a priori or at the instant moment of 

changee (see Brickman and Campbell, 1971; Frederick and Loewenstein, 1999; Helson, 1947; 

Kahneman,, 1999). For example, continuously improving one's financial situation does not 
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necessarilyy lead to a higher level of happiness (see Section 2.3). In health economics, the 

impactt of an illness on the Quality of Life is often assessed by asking healthy individuals to 

evaluatee a hypothetical situation in which they suffer a certain illness. Because of the presence 

off  adaptation, asking healthy individuals will overestimate the true long-term reduction in 

well-being.. Chapter 8 in this thesis evaluates the well-being impact of various illnesses by 

consideringg only individuals who actually suffer from the illness. 

Third,, the interpretation of the well-being scale changes with the objective situation 

{Kahenman,, 1999). For example, if the income of an individual changes, so will her 

evaluationn of what constitutes a good and a bad life. This is what Kahneman (1999) calls the 

'satisfactionn treadmill', which can be related to aspirations or to adaptation (Kahneman, 

1999).. An empirical example is offered by studies using the Income Evaluation Question 

(IEQ),, which demonstrates that what an individual considers a good income depends largely 

onn her actual income (see, e.g., van Praag, 1971; Van Praag and Frijters, 1999; Van Praag and 

Kapteyn,, 1973). 

2.3.22 Interpersonal comparisons are possible 

AA meaningful analysis of subjective questions of welfare and well-being requires that 

individuals'' responses are mutually comparable. In other words, it is assumed that individuals 

understandd and respond to subjective questions in similar ways. Indeed, findings indicate that, 

att any rate within the same language community, individuals have a very similar 

understandingg of concepts such as welfare, well-being, and happiness. Van Praag (1991) has 

foundd evidence that individuals belonging to the same language community translate verbal 

labelss in a context-free framework into similar numerical values. More specifically, not only 

aree the meanings of "good" and "bad" the same for all respondents, but also the equivalence 

betweenn these verbal labels and a numerical scale (e.g. 0 to 10) is judged in a similar way by 

respondents. . 

Mostt economists, however, have resisted the comparison of individual feelings, 

perceptions,, welfare, utility, and well-being. Actually, the use of the utility concept for 

normativee purposes has been practically ruled out by the economic literature, on the 

assumptionn that individual utilities or welfare are incomparable. 
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Thee utility concept was first introduced by Jeremy Bentham (1789) as an instrument for 

predictingg behavior and for normative analysis, such as interpersonal comparison. In the early 

studies,, interpersonal comparability was not considered impossible even though it was 

understoodd to be difficult (Black, 1987). Important economists of the late 19th century, such 

ass Marshall, Menger, and Walras, were receptive to the possibility of interpersonal (or inter-

group)) comparison of utility or welfare (Black, 1987). Bentham and Walras spoke about total 

utilityutility  and maximum of utility, respectively (Black, 1987; Sen, 1999). At the beginning of the 

20thh century, Pigou (1920) defended the use of income as a proxy to compare welfare among 

individuals.. Later on, starting in the 1930s with Lionel Robbins, most economists started to 

questionn the measurement of utility. Together with the establishment of the difference 

betweenn cardinal and ordinal utility and the domination of the Pareto-efficiency concept, the 

impossibilityy of interpersonal comparisons became a widespread belief (Gibbard, 1996; 

Hammond,, 1996; Scitovsky, 1951; Sen, 1995, 1999). Robbins (1932, 1938), who can be 

consideredd the father of the New Welfare Economics, argued that interpersonal comparability 

wass a normative concept that should not be brought into economics. Like most economists of 

thatt time, Robbins was profoundly influenced by the philosophy of logical positivism that 

evenn now still dominates in economics. 

AA decade later, Arrow's (1950, 1951) famous Impossibility Theorem put welfare 

economicss in disarray, as it showed that the construction of a Social Welfare Function is 

impossiblee in the absence of interpersonal comparisons of individual welfare. Arrow (1950) 

reflectss the opinion of the followers of the New Welfare Economics, when stating that: "It 

wil ll  continue to be maintained that there is no meaningful interpersonal comparison of 

utilities...""  (p.343). Many economists have responded to Arrow's approach by relaxing this 

assumption.. With ordinal interpersonal comparisons, unique social welfare orderings can be 

derived,, i.e. the construction of a Social Welfare Function becomes possible (see Sen, 1999). 

Furthermore,, it has been shown that interpersonal comparability of individual welfare and 

well-beingg can be derived from empirical work, either by comparing objective indicators of 

individuals'' material achievements (e.g. Atkinson and Burgounion, 1982; Jorgenson, 1990; 

Pollakk and Walles, 1979) or by comparing subjective indicators, such as those derived from 

SWBB questions. Thus, one has to ask what is to be compared (Sen, 1999): material 

achievements,, such as income, or subjective mental states, such as well-being? This chapter 
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doess not enter into issues regarding methods for interpersonal comparison, definitions of 

equality,, or discussions on welfare economics. For an outstanding exposition on social choice 

andd interpersonal comparisons, see the Nobel Prize lecture given by Sen (Sen, 1999). 

Cardinall  or  Ordinal comparisons? 

Manyy economists have argued in favor of different degrees of interpersonal comparison, so as 

too allow social welfare judgments of socially relevant issues, such as poverty and inequality 

(e.g.,, Hammond, 1996; Harsanyi, 1987; Ng, 1996, 1997; Sen, 1999 and Tinbergen, 1991). In 

fact,, many policies that redistribute income use interpersonal comparisons based on income as 

aa unit of comparison. In other words, distribution policy as performed in most countries 

regardss income as a proxy variable for welfare or utility and assumes that welfare can be 

comparedd among individuals on the basis of income. According to Hammond (1996), the 

mainn exception to the reluctance to make interpersonal comparison has been the "... almost 

certainlyy unethical comparisons that result from weighting all individuals' dollars equally" (p. 

411).. Scitovsky (1951) argues that policy recommendations always imply some degree of 

interpersonall  comparison. Actually, to avoid interpersonal comparisons, policy decisions 

wouldd need to be strictly based on the Pareto-criterion. Furthermore, in everyday situations 

individualss always make interpersonal comparisons when deciding, for example, to whom 

theyy will give a present -for instance, a spare ticket for a soccer game (Harsanyi, 1987; Simon, 

1974;; Hammond, 1996). 

Thee answers to subjective questions, both SWB and DS, are qualitative and take discrete 

valuess ranging from, for example, 0 to 10. The answers to SWB questions have been 

econometricallyy estimated, so as to find the relationship between individual well-being and 

objectivee variables, such as income and employment status. Depending on whether the 

researcherr is willing to assume cardinality or only ordinality, the answers to SWB questions 

havee been estimated by means of Ordinary Least Squares or (Ordered) Probit and Logit 

techniques.. In a recent paper, Ferrer-i-Carbonell and Frijters (2002) showed that whether 

cardinalityy or ordinality is assumed does not affect the results significantly, in the sense that 

alll  coefficients change in the same direction and order of magnitude. The thesis uses the less 

restrictivee assumption of ordinality when possible and assumes cardinality if necessary. 
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Furthermore,, various researchers make use of panel data, in which case, regression analysis or 

Orderedd Probit or Logit techniques with individual effects are used. The three data sets used 

inn this thesis have a panel character and this always introduces the possibility of individual 

andd time effects. Individual effects are those unobservable characteristics that change across 

peoplee but remain constant across time. For example, individual personal traits such as 

optimism.. Time effects are those unobservable characteristics that are common for all 

individualss but change across the years, e.g. inflation or political instability, 

2.44 Determinants of welfare and well-being 

Thiss section presents a selection of empirical findings in the literature that use subjective 

questionss of welfare and well-being. The objective of this is twofold. First, the comparison of 

thee results obtained in several studies allows us to disentangle the determinants of welfare and 

well-being.. This in tum offers a first approximation of the structure of individual welfare and 

well-being.. Second, the empirical findings in the literature of subjective welfare and well-

beingg can be used to examine the consistency, across time and countries, of the answers to 

subjectivee questions. Consistency among studies would provide support for the significance 

andd reliability of the method that uses subjective questions to measure welfare and well-being. 

Inn other words, consistency would represent an empirical validation of the meaningfulness of 

thee answers to subjective questions. Similarly, results should be consistent with findings in 

otherr disciplines, as well as with our common sense. For example, the correlation found 

betweenn subjective questions on health (self-reported health) and objective variables, such as 

'mortality'' or 'absence of work for illness' (Idler and Kasl, 1995), suggests that, generally, 

individualss are able to evaluate, understand, and 'correctly' report their health situation. 

Thee literature on the determinants of subjective well-being (SWB) is very large and 

providess many interesting insights. Here, special attention is drawn to income and 

employmentt variables. In addition, variables such as health, having children and noise are 

discussed.. The determinants of well-being can be divided in two groups: namely, objective 

variabless (e.g. income and age) and subjective variables (e.g. financial satisfaction and self-

reportedd health). The objective variables are called external factors of SWB, while the 

subjectivee variables are related to internal factors (Diener and Lucas, 1999). Clearly, 

objectivee variables do not fully explain individual SWB, especially since the importance of 
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personalityy on determining individual well-being and happiness can not be ignored. Objective 

socio-economicc and demographic variables explain somewhere between 8% and 20% of an 

individual'ss subjective well-being (see Kahneman et al., 1999). This finding has led to a slow 

shiftt in the psychology literature from studying external factors to focusing on internal 

factors.. For economists, however, external factors, such as income or employment, are still 

veryy important. In other words, not only are the SWB levels and changes relevant but also the 

'resources'' and the 'objective environment' that partly determines SWB. 

SWBB and income 

Thee relationship between income and SWB has been one of the most discussed topics in the 

SWBB literature. The main and most controversial issue has been the role of income in 

individuall  well-being. The authors studying the relationship between income and well-being 

usingg data on one country, find mixed evidence. While some authors find a positive, although 

small,, correlation between income and SWB (see, e.g., Blanchflower and Oswald, 2000, for 

thee USA; Ferrer-i-Carbonell and Frijters, 2002, for Germany; Frey and Stutzer, 2000a, for 

Switzerland;; Frijters et al., 2002, for Germany; Gerdtham and Johannesson, 2001, for 

Sweden;; and McBride, 2001, for the USA) others find a negative relation (see, e.g., Clark 

2000,, for England), or a non-significant one (see, e.g., Clark and Oswald, 1994). This leads to 

thee conclusion that income correlates weakly with SWB. Furthermore, it was argued that in 

poorr countries, or among poor people in richer countries, the correlation between income and 

lif ee satisfaction was higher than that for richer countries or people. This suggests that 

increasess of income considerably enhance well-being until a certain threshold level, after 

whichh further increases of income do not improve individual well-being substantially. More 

recentt research based on larger data sets supports this conclusion (Argyle, 1999; Diener et al., 

1993). . 

Nevertheless,, these results should not be interpreted to mean that income is totally 

irrelevantt for well-being beyond certain income levels. Income allows people, in modern 

societies,, to enjoy, for example, expensive leisure activities. This statement could be 

interpretedd as being in contradiction with the aforementioned empirical findings. However, 

thee following points should be borne in mind. 
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First,, more important than income in absolute terms ('absolute income') is the subjective 

perceptionn of income ('subjective income'). In other words, general satisfaction with life (i.e., 

SWB)) depends on whether individuals perceive their income as adequate to satisfy their 

needs,, where these needs include not only food and shelter but also higher needs such as 

sociall  acceptance or self-esteem (see Maslow, 1970). This argument is empirically sustained 

byy the higher correlation found between SWB and 'subjective income' than between SWB 

andd 'absolute income'. For example, Schyns (2000) found for the Russian Federation that 

'incomee satisfaction' was more highly correlated with SWB than with 'absolute income'. 

Similarly,, Financial Satisfaction (FS) usually has the highest coefficient when regressing 

SWBB on various DS (e.g. van Praag et al., 2000). This indicates that satisfaction with one's 

ownn financial situation is an essential part of SWB. 

Second,, one's own income compared with (or relative to) the income of other people has 

ann influence on SWB. This reflects the fact that satisfaction with one's own income depends 

onn the relative position of the individual in the society. According to Easterlin (1995, p.36): 

".... happiness, or subjective well-being, varies directly with one's own income and inversely 

withh the incomes of others". The idea that individuals compare their income with that of other 

peoplee is clearly consistent with the social comparison models and the discrepancy theories in 

psychologyy (see, e.g., Michalos, 1985). In Russia, for example, the variable defined as 'my 

financiall  situation is much less than average,..., much more than average' showed a much 

higherr correlation with SWB than the family income itself  4. An important question in this 

contextt is: What is the reference group of an individual (van der Sar et al., 1988)?. Does it 

includee people from the same neighborhood or with the same level of education? There has 

beenn some theoretical and empirical work on the importance of reference groups for 

individuall  welfare and well-being (see, e.g., Chapter 4 of this thesis; Falk and Knell, 2000; 

McBride,, 2001; van de Stadt et al., 1985; Woittiez and Kapteyn, 1998). Chapter 4 of this 

thesiss presents an empirical analysis on the importance of the comparison income effect by 

extendingg the previous work. 

Third,, individual income perception depends on one's own situation in the past. Easterlin 

(1995)) calls this 'habit formation': changes in income are more important determinants of 

individuals'' satisfaction with life than 'absolute income'. Nevertheless, individuals seem to 
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adaptt to increases of income by changing their aspirations. This suggests that increases of 

incomee will increase satisfaction only temporarily. An example supporting this view is a 

studyy of lottery winners who report higher levels of satisfaction only for a short time after 

winningg a lottery (Brickman et al., 1978). Similarly, Schyns (1999, 2000) found a small 

coefficientt for the effect of changes in income on life satisfaction in Germany and the Russian 

Federation.. In an extensive literature review, Diener and Biswas-Diener (1999) conclude that 

changess in income -contrary to aspirations- do not influence SWB, while average income 

does.. A relevant question for economists is whether the adaptation phenomenon only relates 

too an income increase or also to a reduction. Frey and Stutzer (1999) found for Switzerland 

thatt increases in income with respect to the previous year had a very small effect on general 

satisfactionn with life (SWB), while reductions in income had a significantly negative impact 

onn the SWB. Adaptation theory, therefore, needs to be treated with some caution as the 

evidencee is contradictory (see also Frederick and Loewenstein, 1999; Diener et al., 1997). The 

incomee adaptation evidence led Easterlin (2000) to draw a distinction between long-term and 

short-termm utility. According to Easterlin, as income increases, aspirations change. In 

particular,, increases of income shift the short-term utility curve to the right, giving rise to an 

almostt 'flat' long-term utility. Earlier, van Praag (1971) had already found this result, which 

hee refers to as preference drift. 

Thee previous insights are relevant to the discussion of income growth and progress. The 

influencee of income perceptions on SWB, taking into account relative income and adaptation 

too income increases, leads to the conclusion that equally-distributed income growth does not 

necessarilyy improve individual SWB. Diener et al. (1999) and Oswald (1997) present some 

evidencee of this for the USA and various European countries since the 1970s. Similar 

evidencee has been found for Japan between 1958 and 1987 (Veenhoven, 1993). Nevertheless, 

thiss does not imply that income is unimportant for individual well-being. Moreover, while 

theree is some evidence that economic growth does not increase SWB in the western countries, 

thee opposite is not necessarily true, i.e. decreases in income might decrease individual SWB. 

AA more original answer to why increases in income in Western countries have not led to 

higherr levels of SWB is given by Phelps (2001), who argues that the reason why SWB has not 

44 The results of these regressions are available from the author. 



24 4 Chapterr 2 

increasedd in the USA is due to the decrease in the percentage of altruistic people in the 

population. . 

SWBB and employment 

Havingg a job is positively correlated with subjective well-being, and being unemployed 

negativelyy (Clark and Oswald, 1994; Frey and Stutzer, 1999; Frijters et al., 2002; Gerdtham 

andd Johannesson, 2001; Korpi, 1997; Oswald, 1997; Winkelmann and Winkelmann, 1998; 

Woittiezz and Theeuwes, 1998). Clark and Oswald (1994) found 'unemployment' to be the 

mostt relevant variable for mental distress, with higher coefficients than variables such as 

beingg divorced or a widower. This is consistent with suicide statistics, which indicate that 

beingg unemployed is the main cause of emotional distress (Oswald, 1997). Similarly, other 

studiess have detected a high correlation between subjectively evaluated Job Satisfaction (a 

DS)) and SWB (see a meta-analysis study by Tait et al., 1989). Clearly, it is not the same to be 

dissatisfiedd with one's job as it is to be unemployed. 

Unemploymentt has two impacts: first, it adversely affects the financial stability of the 

individual;; and, secondly, it is a source of emotional instability and reduction of self-esteem. 

Severall  studies have found that the 'non-pecuniary' costs of being unemployed are more 

importantt than the economic costs (see, for example, Oswald, 1997, for the UK; Winkelmann 

andd Winkelmann, 1998, for Germany; Frey and Stutzer, 1999, for Switzerland). This result 

suggestss that economic policies aimed at reducing unemployment are more relevant for 

increasingg SWB than welfare policies that focus on compensating unemployed individuals for 

aa loss of income. Clark and Oswald (1994) and Clark (2000), however, find that the negative 

effectss of being unemployed vary across groups, being lowest for the young people, 

individualss living in areas with a high unemployment rate, and people who have been 

unemployedd for a long time. 

SWBB and other  economic, social, and demographic variables 

Next,, several other variables relevant for SWB are discussed. While in early studies it was 

arguedd that increases in age reduced happiness, recent findings suggest that this is not a 

universall  truth. Many studies find a negative correlation between age and SWB only until the 

middlee of life (the 30s and 40s), after which point satisfaction increases with age. This is the 
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well-knownn 'age {/-shaped relationship' (see, e.g., Clark and Oswald, 1994; Gerdtham and 

Johannesson,, 2001; van Praag et al., 2000). Much of the evidence is based on either cross-

sectionall  analysis or longitudinal studies. Since these do not correct for a generational effect, 

agee and cohort effects can not be separated. 

Genderr differences are usually very small. Women are, in general, more frequently 

depressedd and experience more negative emotions than men but are not consistently 

unhappier.. Diener et al. (1999) explain this by suggesting that, even if women experience 

negativee emotions more often, they also experience more positive emotions, so that these 

balancee out. The empirical evidence using SWB questions seems contradictory. Some studies 

findd women to be happier (see, e.g., Gerdtham and Johannesson, 2001) and others men (see, 

e.g.,, Clark and Oswald, 1994; Theodossiou, 1998), but the difference tends to be small. Van 

Praagg et al. (2000) find for Germany that woman are, in general, more satisfied except with 

regardd to leisure satisfaction. 

Havingg a partner or being married contributes positively to life satisfaction (see, e.g., 

Argyle,, 1999; Blanchflower and Oswald, 2000; Clark and Oswald, 1994; Lee et al., 1991; 

Oswald,, 1997). Love, partnership, and marriage have been found to be positively and highly 

correlatedd with subjective well-being, as well as with one's health (Myres, 1999). It is not 

clear,, however, which influence dominates: whether having a partner increases individual 

well-being,, or whether being happy increases the probability of getting and maintaining a 

partnerr (Diener et al., 1997). Surprisingly, perhaps, the number of children is, in general, 

foundd to have a negative, although small, impact on life satisfaction (Argyle, 1999; Clark and 

Oswald,, 1994; Frey and Stutzer, 1999; van Praag et al., 2000). 

Healthh correlates highly with SWB (see, e.g., Chapter 8 of this thesis; Clark and Oswald, 

1994;; McBride, 2001; and Chapter 3 of this thesis). This correlation is generally lower when 

healthh is measured by objective variables instead of by subjective or self-reported variables 

(Argyle,, 1999). This reflects the importance of personality, which influences the subjective 

evaluationn of one's own health situation (Diener and Lucas, 1999; Diener et al., 1999). 

Somee other characteristics of individuals correlate with SWB. Religion correlates 

positivelyy with SWB (see, e.g., Ellison, 1991). The effect of education on SWB is ambiguous. 

Sometimess it is found to be positive (see, e.g., Frey and Stutzer, 2000; Gerdtham and 

Johannesson,, 2001; van Praag et al., 2000) and other times negative (see, e.g., Clark and 
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Oswald,, 1994). Moreover, it is difficult to disentangle whether the correlation is due to a pure 

educationn effect or due to other factors that are correlated with higher education, such as 

havingg a higher 'social status' and having an 'exciting job' (Diener et al., 1999). The 

relationshipp between inflation and SWB is found to be negative (see, e.g., Di Telia et al., 

1999).. Finally, direct democracy, i.e. the possibility to participate in a referendum, is found to 

correlatee positively with SWB in a study for Switzerland (Frey and Stutzer, 2000a). 

2.SS Conclusions 

Thiss chapter has provided arguments in favor of the use of subjective measures as a proxy to 

measuree individuals' welfare and well-being. Subjective measures are based on respondents' 

answerss to questions about the evaluation of their own life satisfaction or of satisfaction with 

domainss of life, such as their financial situation, employment, and health. For a meaningful 

analysiss of these subjective questions, one needs to assume that individuals are able to 

evaluatee their own situation, and that responses among individuals are comparable. The first 

assumptionn is supported by the consistency found among the empirical studies on SWB 

questions.. The second assumption, with a long history in economics, is more controversial. 

Severall  economists have defended the possibility and the need to compare individuals on the 

basiss of some objective welfare indicator. 

Thee empirical analysis of SWB indicates that satisfaction with income is relevant for 

individuall  well-being. Satisfaction with income is, however, not fully proportional to income. 

Concretely,, satisfaction with income is influenced by an individual's income development 

overr time, as well as by his or her relative position in society, i.e. relative welfare. 

Employmentt status is one of the main causes of well-being. Unemployment not only has 

economicc consequences but is also a cause of emotional distress. In empirical studies, the 

non-monetaryy consequences of unemployment have been found to greatly influence 

individuall  well-being. Similarly, variables such as health, age, living with a partner, 

education,, and inflation have been found to influence of welfare and well-being. Needless to 

say,, personality traits and unobservable variables explain a major part of individual welfare 

andd well-being. Nevertheless, these variables are either outside the control of policymakers or 

unknown,, and thus of less interest for economists. 
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Ass extensively discussed in Chapter 1, SWB questions are important to economists and 

behaviorall  scientists for various reasons. First, they can be used to examine the structure of 

individuals'' welfare and well-being and thus assist in understanding individuals' preferences 

andd in predicting behavior. Second, SWB questions allow the evaluation of many 

socioeconomicc policies. Similarly, relevant aspects, such as unemployment, can be evaluated 

byy their effect on individual well-being. Third, measuring welfare and well-being contributes 

too the assessment of distributional problems, as well as to the understanding of who is, or is 

not,, relatively well-off, and why. Fourth, understanding the structure of welfare and well-

beingg sheds light on the potential trade-off between variables such as income, health and 

numberr of children. 
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Well-beingg unfolded: eliciting preferences through subjective questions5 

3.11 Introductio n 

Chapterr 2 has emphasized the growing interest by economists on the use of subjective well-

beingg measures. This chapter may be seen as following this line of research. The main novelty 

iss that we make an attempt to develop a full satisfaction model, which gives room for 

satisfactionn with life as a whole and with certain domains of life. Most of the studies in the 

literaturee on Subjective Well-Being (SWB) explain individual responses to questions on 

Generall  Satisfaction (GS) or on a concrete Domain Satisfaction (DS). This chapter aims at a 

somewhatt more sophisticated model in which we will assume that satisfaction with life is an 

aggregatee of various DS. 

Moree precisely, we assume that there is a set of objectively measurable explanatory 

variabless such as income, education, age, and gender. Different subsets of these variables 

explainn the various domain satisfactions, which we denote by DSj. It is probable that there 

wil ll  be variables that only affect certain domains but not all of them. Then General 

Satisfactionn (GS) with life is explained by DSj. We call that the extended full model. 

Additionally,, one could imagine that the DS/ may influence each other as well. For instance, it 

iss quite probable that Job Satisfaction depends, inter alia, on Health Satisfaction. In that case, 

onee endogenous DS would influence another endogenous DS. In this context, we look only at 

thee intermediate block as a reduced model where all such cross-relations have been 

eliminated. . 

Thiss chapter builds upon van Praag, Frijters and Ferrer-i-Carbonell (2002) by introducing a 

reducedd form model in which GS depends directly on objective variables. This model is then 

comparedd with the full extended model. The extended model allows for a better understanding 

off  individual well-being because it shows a complete picture of how each objective variable 

influencess GS via the different DS. 

Thiss chapter is based on van Praag, Frijters, and Fener-i-Carbonell (2002). Section 3.6 is new. 

29 9 
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Thiss chapter is structured as follows. Section 3.2 presents the model and the estimation 

procedure.. Section 3.3 describes the data, which are extracted from the German Socio-

Economicc Panel (GSOEP). Section 3.4 presents the estimation results for the DS equations, 

andd Section 3.5 for the GS equation. Section 3.6 presents the reduced model of GS and 

comparess it with the extended model. Section 3.7 concludes. 

3.22 The model 

3.2.11 Sketching the model 

Wee postulate that General Satisfaction is a composite of the various Domain Satisfactions, 

say: : 

GSGS = GS(DSl,...,DSJ), (1) 

wheree GS stands for General Satisfaction and DS^-.^DSj for the specific Domain 

Satisfactions.. In our data set, six DS, referring to job (JS), financial situation (FS), housing 

(HoS),, health (HS), leisure (LS), and environment satisfaction (ES) are distinguished. For 

individualss who do not have a job, information on JS is evidently absent. We can link GS to 

observablee variables by postulating a model: 

DS^DS^x,)DS^DS^x,) j=l,2,...,J, (2) 

wheree Xj stands for the sub-selection ofx, variables for the domain j . A change in xj wil l 

changee the DS and, accordingly, GS. Most probably the Xj variables in (2) wil l not be 

exhaustive.. We think of personality traits that are time invariant. We assume an unobservable, 

z,, which co-determines GS and the DS jointly with the observed xj (Argyle, 1999). 

Thus,, GS is correctly described by: 

GSGS = GS(DSit...,DSj;z) (3) ) 
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and d 

DS^DSjix,.,!)DS^DSjix,.,!) j=l,2,...,J (4) 

Iff  z is omitted in (3) it will become part of the error term. However, z is also correlated with 

thee explanatory variables DS and thus there is the danger of an endogeneity bias. The way in 

whichh we tackle this problem will be described in Section 3.2.2. 

3.2.22 Estimation procedure 

Theree are some aspects of the estimation problem that have to be considered in more detail. 

First,, the satisfaction variables are ordinal discrete. Such variables are also sometimes called 

qualitativee variables or polytomous variables in psychometrics (Muthén, 1984). Estimation of 

aa single equation, where the qualitative variable is the one to be explained, is possible by 

meanss of traditional Ordered Probit or Logit methods (see Clark and Oswald, 1994; 

Blanchflowerr and Oswald, 2000). Thus, we estimate the GS equation by means of Ordered 

Probit.. This is the usual way in the subjective satisfaction literature. The choice for normally 

distributedd errors leads to an Ordered Probit model, which is by now standard in this literature 

(e.g.. Blanchard and Oswald, 2000). In our model, however, not only is the dependent variable 

inn Equation (3) qualitative, but the same holds for the explanatory variables, namely the DS. 

Thee most usual approach is by means of introducing dummy variables. A categorical variable 

withh k categories is described by (k -1) dummy variables, which are introduced as regressors. 

Inn our case, this approach is not attractive, as we have six domains, each with eleven values, 

whichh would mean introducing 60 not easily interpretable regression coefficients. 

Sincee the DS are ordinal variables, any operationalization, i.e. translation into numbers, 

wil ll  do, provided that the order of the values is preserved. For instance, assume that we have 

twoo translations: 

DSj(j=l,...,6)DSj(j=l,...,6) and DS^cp^DS,) 0=1,.-,6), (5) 

wheree the <p ) are monotonically increasing functions. Let us assume that GS is explained by 

aa latent variable model: 



32 2 Chapterr 3 

yy = rlDSl+... + ybDSt, (6) 

thenn the alternative model: 

yy = y<9>] \DS<) + yt,<pt
 l(DSb), (7) 

wil ll  do just as well, although the functional specification is quite different in terms of the 

secondd translation. It can also be shown that the tradeoffs between the basic DS variables 

remainn the same, irrespective of whether they are calculated from the first model or from the 

secondd model after an inverse translation. We note that the translation function (p ) is and 

shouldd be the same for all individuals, if we assume that the original answers have equal 

meaningg for varying respondents. 

Hence,, the specific choice of assigning numerical values to DS is a matter of convenience 

ass long as we are only interested in the trade-offs between variables. If we want to use DS as 

explanatoryy variables in a regression or a Probit model, we would prefer explanatory variables 

whichh can vary over the whole real axis. For that, we use the device proposed by Terza 

(1987).. In the satisfaction questions used for the analysis, the categories are numbered 0 to 10. 

Wee assign a DS value to each category by setting DS. - E(DS\ //,_, < DS <//,.) (i=l,...,U), 

wheree the values ju; are the normal quantile values of the sample fractions of the 11 response 

categories. . 

Equationn (3) is estimated by means of Ordered Probit, where we employ the values just 

definedd for the explanatory variables DS. 

Thee Equation system (4) is now operationalized as: 

DS^DS^z)DS^DS^z) {g ) 

andd these six equations are estimated by GLS, as they are now values that can vary in the 

wholee real axis (see Stewart, 1983 for a similar approach). The unobserved variable z is part 

off  the disturbance term. 
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AA second aspect of the estimation procedure that needs to be treated in detail is the 

unobservablee z. The variable z, which may co-determine both GS and the DS, is not 

observable.. We make use of the panel structure of the data and include individual effects for 

bothh the GS and the DS equations. Here, we choose individual random effects. Thus, the error 

termss of the J different DS, i.e. ejnl, are decomposed into two independent terms: 

^  ̂ jnt ~ jn Wjitl / Q\ 

wheree v.( stands for the individual random effect, i.e. the unobservable individual 

characteristicss that do not change across time, and rj jn! is the pure error term. In a panel 

regressionn context, this error structure is standard. As usual, we assume 

E(e)E(e) - E(v) = E(TJ) - 0 . The variances of cr2(v) and o2(e) are estimated for each domain. The 

modell  assumes that E{t],x) = 0. Additionally, time fixed effects are included. 

Iff  there is a common unobservable factor z in all DS and GS, we may assume that it is 

correlatedd with the individual random effects in the DS equations. In other words, it is a 

commonn component of all the DS individual random effects. Hence, we estimate the 

covariancee matrix of the random individual effects and look for the six principal components. 

Thee first component explained about 50% of the total variance. We defined this common 

componentt as the unobserved personality trait z, which can be used in the GS estimation. The 

variablee z is included as an additional explanatory variable in Equation (3). 

Thee regression coefficient of z is then a weighted covariance between the domain error 

termss and the GS error. The whole procedure is a kind of Heekman (1976) correction. This 

additionall  explanatory variable corrects the possible bias due to the likely correlation between 

thee DS and the error term of the GS equation. It follows that the endogeneity bias when 

estimatingg GS is eliminated, because z (due to the GLS orthogonality assumptions) is no 

longerr included in the GS error term. Consequently, in the covariance matrix of the seven 

errorr terms we now have acs . = 0 for j = 1,...,6. Thus, we may now view the seven 

equationss in (3) and (8) as a recursive system. The six domain equations may have a non-

diagonall  covariance matrix, in which case they may be estimated by Seemingly Unrelated 
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Regressionn (SUR). As the sample sizes employed are large, we use simple GLS, as it is well 

knownn that the estimates will remain consistent. 

Summarizing,, we first estimate the six DS by means of GLS. We then use the calculated 

residualss of the domain equations to construct a z value for each respondent and then we 

estimatee the GS equation by Ordered Probit, where we include z as an additional explanatory 

variable,, similar to a Heckman-term. By inclusion of this term, and hence the enforcement of 

block-diagonality,, the GS equation is consistently estimated. 

Thee error term of the GS equation is described by equation (9). The error term follows a 

normall  distribution and cr2(r|) is normalized to 1, as usual in Ordered Probit. The Ordered 

Probitt with individual random effects is estimated by means of the package LIMDEP 7.0. In 

estimatingg the DS and GS equation for the panel data, we also include a time effect as a year 

dummy. . 

AA third and last aspect of the estimation procedure is the way in which some of the 

explanatoryy variables are introduced. Concretely, we decompose the effect of some of the 

explanatoryy variables, xnkt in Equation (8) and DSjm in Equation (3) by using the identities: 

XXrtktrtkt  ~ Xkn + \Xnkl  Xkn > 

DS,=DSDS,=DSin+in+(DS(DSinlinl -DS,,) -DS,,) 
(10) ) 

Forr instance, f3 x + y x may be rewritten as J3(x-x) + (y + J3)x , where x stands for the 

averagee over time. Notice that, per individual and hence for the whole sample, the two terms 

aree uncorrelated. The terms in * and DS show the differences between individuals, while the 

deviationss from the mean per individual identify the w/7/im-effect. Or, in other words, the 

coefficientss of x and DS represent level effects, while the coefficients of the differences 

representt shock effects. For example, the level effect of income covers the permanent income 

conceptt (Friedman, 1957), while the shock effect describes the effect of a transitory income 

change.. Obviously, this decomposition only makes sense for those variables where we assume 

aa differentiation between individuals and a considerable year to year deviation from the 

individuall  means. The variables for which we distinguish a level effect, are, depending on the 

specificc equation: net family income, net working income (defined as the income from labor 
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byy the respondent), savings, number of children in the household, working hours, leisure time, 

andd the number of adults in the household. Including level effects gives some simple 

dynamicss to the model, because the average value (over six years) changes gradually as years 

passs by. 

Thiss specification was first introduced by Mundlak (1978), who interprets the level effects 

ass picking up the correlation between observed fixed individual characteristics and individual 

randomm effects with E(r}in,xin) = 0. In other words, Mundlak interprets the mean as a 

correctionn factor with no further meaning. Here, it stands to reason to give an economic 

interpretationn to the mean. 

3.33 Data description 

Thee empirical analysis is based on the German Socio-Economic Panel (GSOEP)6, which is a 

longitudinall  household panel that started in the Federal Republic of Germany (West-

Germany)) in 1984. After reunification, (former) East-German households were included in 

thee GSOEP from 1990 onwards. We use the period from 1992 to 1997. The GSOEP includes 

moree than 14,000 individuals in the West sample and 6,000 in the East sample. As the citizens 

fromm East and West are different in many respects, we take them as two different sub-

populationss (sub-samples). The same holds for working and non-working respondents. The 

non-workingg sample includes inactive individuals as well as those who are unemployed. 

Aboutt 30% of West non-workers are 65 years old or older, and 65% are females. For the East 

non-workers,, these percentages are 26% and 62%, respectively. Respondents are all adults (16 

yearss or older) in the household. When people move from East to West, we consider them as 

differentt persons. For instance, if a household lives in the East in 1992 and then moves to the 

Westt in 1994, we observe two households for incomplete periods. The same holds for the 

differencee between workers and non-workers. Whether a move from one region to another 

wouldd reduce or increase SWB is unclear. Given the scope of this chapter we do not consider 

movingg as endogenous. The same holds for the switch from worker to non-worker or vice 

66 The GSOEP is described in Wagner et al. (1993). The GSOEP is sponsored by the Deutsche 

Forschungsgemeinschaftt and organized by the German Institute for Economic Research (Berlin), and the Center 

forr Demography and Economics of Aging (Syracuse University). We are grateful to these institutes and 

GSOEP'ss project director, Prof. Dr. G. Wagner, for making this data set available. 
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versa.. The transition frequencies are not large, and thus the impact of our simplifying 

assumptionss also cannot be large (see also Hunt, 1999, 2000). The attrition rate of the panel as 

welll  as the causes of this attrition are discussed in Pannenberg (1997). Table 3.1 presents 

somee summary statistics. Satisfactions are scaled on a 0-10 scale as in the original questions. 

Tablee 3.1 Average satisfaction levels and income, GSOEP 1992-1997 

Generall  Satisfaction 
Jobb Satisfaction 
Financiall  Satisfaction 
Housingg Satisfaction 
Healthh Satisfaction 

Leisuree Satisfaction 
Environmentt Satisfaction 
Nett Family Income (monthly in DM) 
Numberr of Observations 

Westt Workers 

7.21(1.632) 7.21(1.632) 
7.15(1.972) 7.15(1.972) 
7.09(1.887) 7.09(1.887) 
7.42(2.7.42(2. J 45) 
7.06(2.073) 7.06(2.073) 

6.40(2.318) 6.40(2.318) 
6.26(2.008) 6.26(2.008) 
40344 (2 J50) 

29099 9 

Eastt Workers 

6.46(1.615) 6.46(1.615) 
6.83(2.074) 6.83(2.074) 
6.28(1.890) 6.28(1.890) 
6.666 (2.297) 
6.90(1.941) 6.90(1.941) 

5.89(2.392) 5.89(2.392) 
4.99(2.073) 4.99(2.073) 
3393(1516) ) 

11668 8 

West t 
Non-Workers s 
6.95(1.947) 6.95(1.947) 

6.99(2.120) 6.99(2.120) 
7.57(2.186) 7.57(2.186) 
6.27(2.484) 6.27(2.484) 

7.48(2.235) 7.48(2.235) 
2.68(2.065) 2.68(2.065) 
3115(2014) 3115(2014) 

19965 5 

East t 
Non-Workers s 
6.122 (/.970) 

6.12(2.136) 6.12(2.136) 
6.96(2.319) 6.96(2.319) 
5.944 (2.364) 

7.18(2.245) 7.18(2.245) 
5.13(2.174) 5.13(2.174) 
2438(1318) 2438(1318) 

8021 1 

Standardd deviations in parentheses. 

Wee note that the average GS for West Workers is 7.21 and for East Workers 6.46, a 

differencee of about 0.75. West Non-Workers score 6.95 on average and East Non-Workers 

6.12.. The general pattern is fairly consistent. Workers score higher than non-workers except 

forr housing and leisure satisfaction for Westerners and Easterners, and environment for 

Easterners.. A second interesting point is that Westerners score higher than Easterners on 

almostt every domain except for non-workers' environment satisfaction. However, from this 

summaryy table alone, we cannot infer which factors determine satisfaction. For that, we look 

att the econometric analysis below. 

3.44 Estimation of Domain Satisfaction equations 

Next,, the estimation of the six different Domain Satisfactions (DS) equations are presented. 

Wee choose our specifications with a view to the literature and the availability of variables in 

thee data set. We evaluate our specification on the basis of intuitively and theoretically 

plausiblee values and the statistical significance of the estimates. All six DS equations include 



Well-beingg unfolded: eliciting preferences through subjective questions 37 

dummyy variables for missing values (see Maddala, 1977, p.202). Those, mostly insignificant, 

coefficientss are not shown in the tables. 

JobJob Satisfaction 

Thee Job Satisfaction (JS) equation has also been estimated by, for example, Clark (1997), 

Clarkk and Oswald (1994), and Groot and Maassen van den Brink (1999) using the British 

Householdd Panel Survey (BHPS), though neither allows for individual effects in an Ordered 

Probitt setting. 

JSS is assumed to depend on age. Since a monotonie relationship looks improbable, we 

introducee a quadratic relationship in ln(age). We find strong age effects, where satisfaction 

followss a U-curve. The minimum is reached at the age of 53 for the West and 48 for the East. 

Itt implies that JS falls with age up to 53 or 48, after which it rises again. Males are less 

satisfiedd than females with their job. 

Thee role of income with respect to JS is ambiguous. We have to distinguish between the 

incomee earned in the job by the respondent (i.e. working income) and the family income. The 

familyy income is at least as large as the respondent's working income. In many households 

theree will be more than one income earner, while a considerable number of households have 

incomee from other sources as well. Working income is certainly a dimension of the job. It 

expressess to a large extent how the worker is evaluated by the employer and is clearly a main 

determinantt of JS. Moreover, given the amount of working hours and the job requirements, 

thee bigger the working income, the higher the Job Satisfaction. On the other hand, family 

incomee also influences job satisfaction. A bigger family income gives each working member 

off  the household more margin to be selective with respect to his/her type of employment at 

thee time of application. It is also easier to leave an unsatisfactory job, if there is additional 

incomee in the household. Table 3.2 shows that the coefficient of ln(working income) is 0.046 

inn the West and 0.150 in the East. Hence, changes in working income have a very strong 

effectt on JS in the East, while the effect is much more moderate in the West. For mean 

ln(workingg income), the coefficients are 0.005 and 0.031, respectively, and the one for West 

workerss is non-significant. It is interesting to note that working income seems to be a much 

moree important aspect of JS in the East than in the West. The level effects of working income 

aree 0.051 and 0.181 in the West and East, respectively. The family income level coefficient is 
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0.2333 (i.e. 0.166 + 0.067), while the shock-effect is 0.067 for Western workers. Similar 

figuress hold for the East. 

Tablee 3.2 Job Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln{age)) A 2 

MinMin Age * 
Gender r 
Ln(famiJyy income) 
Ln(( years of education) 
Ln(( adults) 
Ln(children+1) ) 
Ln(( working income) 
Self-employed d 
Ln(( working hours) 
Ln(extraa money) 
Ln(extraa hours) 

Meann {ln(family inc.) 
Meann (ln(working inc.) 
Mean(ln(chld.+1)) ) 
Meann (ln(adults)) 

Stdd Deviation v, 

Variancee due to V; as % of 
thee total variance 

Numberr of Observations 
RR22::  within 
R":: between 
R":: overall 
Numberr of Individuals 

Westt Workers 
Estimate e 

3.384 4 
0.101 1 
0.028 8 
0.009 9 
0.013 3 
-0.009 9 

-2.834 4 
0.356 6 
53.291 1 
-0.043 3 
0.067 7 
-0.052 2 
-0.056 6 
0.009 9 
0.046 6 
0.125 5 
-0.016 6 
0.013 3 
0.004 4 

0.166 6 
0.005 5 
0.025 5 
0.031 1 
0.669 9 

0.471 1 

30084 4 
0.007 7 
0.024 4 
0.019 9 
8023 3 

t-value e 

33 496 
6.444 6.444 
1.759 1.759 
00 543 
0.866 0.866 
-0.55/ -0.55/ 

-5.147 -5.147 
4.601 4.601 

-2.198 -2.198 
3.709 3.709 
-1.113 -1.113 
-2.769 -2.769 
0.446 0.446 
3.517 3.517 
3.990 3.990 
-0.932 -0.932 
4.297 4.297 
0.952 0.952 

5.201 5.201 
0.802 0.802 
0.738 0.738 
1.050 1.050 

Eastt Work 
Estimate e 

5.642 2 
0.049 9 
0.105 5 
0.041 1 
0.025 5 
0.010 0 

-4.752 2 
0.614 4 
47.781 1 
-0.042 2 
0.068 8 
-0.069 9 
0.019 9 
-0.002 2 
0.150 0 
0.190 0 
0.023 3 
0.001 1 
0.013 3 

0.175 5 
0.031 1 
-0.077 7 
0.013 3 
0.625 5 

0.408 8 

12122 2 
0.006 6 
0.059 9 
0.034 4 
3180 0 

ers s 
t-value e 

3.460 3.460 
1.694 1.694 
33 739 
1.521 1.521 
00 935 
0.391 0.391 

-5.074 -5.074 
4.621 4.621 

-1.484 -1.484 
2.015 2.015 
-0.837 -0.837 
0.471 0.471 
-0.048 -0.048 
6.157 6.157 
33 609 
0.645 0.645 
0.182 0.182 
2.002 2.002 

3.126 3.126 
2.886 2.886 
-1.230 -1.230 
0.250 0.250 

:: This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 
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Workingg hours have a negative non-significant influence on Western JS but are positively 

evaluatedd by Easterners. Perhaps this reflects a correlation, in the East, between number of 

workedd hours and quality of the job. 

FinancialFinancial Satisfaction 

Financiall  Satisfaction (FS) has also been studied by, among others, Easterlin (1974) and by 

Vann Praag (1971). Age effects are strongly prominent and even more so for non-workers. 

West-workerss reach minimum FS at the age of 45 and East workers at 54. The quadratic 

effectt may have to do with differences in wage-age profiles and career patterns. It may also 

bee caused by changing expectations. For non-workers the age pattern is much more 

pronouncedd with minimum FS at 38 for Westerners and 39 for Easterners. 

Wee include here only family income and not the respondent's working income. Family 

incomee enters both as a level and as a shock variable. Moreover, the income effect itself is 

alsoo affected by the number of children. The family income level effect is (0.120 + 

0.262)^0.3822 for West workers and 0.413 for West non-workers. For Eastern workers it is 

0.3622 and for Eastern non-workers 0.467. The interception term with children has a slight 

additionall  positive effect for Westerners. The education effect is positive in the West but zero 

orr negative in the East. This probably reflects the strongly different labor markets and labor 

culturess between the two former German states. As could be expected, both the number of 

adultss and that of children to be maintained have a negative effect on financial satisfaction, 

exceptt for number of adults that is non-significant for East non-workers. 'Living together' has 

aa positive effect, while the presence of a second earner in the household has a negative effect 

forr East Workers. Male respondents are less content than female respondents, although this is 

onlyy significant for non-workers. Having savings has a positive effect on FS, as expected. 
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Tablee 3. 3 Financial Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Min.Min. Age* 
Ln(( family income) 
Ln(yearss of education) 
Ln(adults) ) 
Ln(children+1) ) 
ln(f.inc.)*ln(ch.++ l) 
Gender r 
Ln(Savings) ) 
Livingg together? 
2ndd Earner in the household 

Meann (ln(family inc.) 
Meann (ln(savings) 
Mean(ln(chld.+1)) ) 
Meann (ln(adults)) 

Stdd Deviation V, 

Variancee due to V, as % of 
thee total variance 

Numberr of Observations 
R~:: within 
R":: between 
R~:: overall 
Numberr of Individuals 

Westt Workers 

Estimate e 

1.815 5 
0.214 4 
0.105 5 
0.054 4 
0.035 5 
0.015 5 

-2.830 0 
0.373 3 
44.596 6 
0.120 0 
0.116 6 
-0.087 7 
-0.359 9 
0.038 8 
-0.023 3 
0.015 5 
0.094 4 
-0.015 5 

0.262 2 
0.043 3 
-0.080 0 
-0.065 5 

0.564 4 

0.745 5 

30622 2 
0.014 4 
0.116 6 
0.074 4 
8148 8 

t-value e 

22 081 
13.308 13.308 
6.352 6.352 
3.266 3.266 
2.146 2.146 
0.846 0.846 

-5.71 -5.71 
5.343 5.343 

5.496 5.496 
2.797 2.797 
-4.124 -4.124 
-1.731 -1.731 
1.551 1.551 
-1.394 -1.394 
6.28 6.28 
4.777 4.777 
-0.854 -0.854 

8.2 8.2 
9.899 9.899 
-2.498 -2.498 
-2.283 -2.283 

Eastt Workers 

Estimate e 

1.404 4 
-0.076 6 
0.007 7 
-0.288 8 
-0.030 0 
-0.025 5 

-2.677 7 
0.336 6 
53.876 6 
0.231 1 
-0.032 2 
-0.139 9 
0.018 8 
-0.021 1 
-0.037 7 
0.017 7 
0.172 2 
-0.073 3 

0.225 5 
0.031 1 
-0.154 4 
0.042 2 

0.463 3 

0.287 7 

12357 7 
0.035 5 
0.132 2 
0.080 0 
3236 6 

t-value e 

1.03 1.03 
-2.904 -2.904 
0.248 0.248 

-11.195 -11.195 
-1-1 189 
-0-0 932 

-3.455 -3.455 
3.06! 3.06! 

66 109 
-0.485 -0.485 
-3.6/7 -3.6/7 
00 052 
-0.493 -0.493 
-1.698 -1.698 
4.246 4.246 
4.267 4.267 
-2-2 292 

4.289 4.289 
4.614 4.614 
-2.803 -2.803 
0.893 0.893 

Westt Non-
Workers s 

Estimate e 

8.473 3 
0.078 8 
0.117 7 
0.181 1 
0.117 7 
0.021 1 

-6.833 3 
0.941 1 
37.791 1 
0.122 2 
0.141 1 
-0.013 3 
-0.341 1 
0.034 4 
-0.152 2 
0.018 8 
0.140 0 

0.291 1 
0.050 0 
-0.207 7 
-0.127 7 

0.620 0 

0.386 6 

20867 7 
0.011 1 
0.181 1 
0.146 6 
6419 9 

t-value e 

11.348 11.348 
3.800 3.800 
5.493 5.493 
8.583 8.583 
5.7/5 5.7/5 
0.923 0.923 

-16.667 -16.667 
1616 730 

4.397 4.397 
2.559 2.559 
-0.435 -0.435 
-1.409 -1.409 
1.143 1.143 
-7-7 159 
5.318 5.318 
7.192 7.192 

7.402 7.402 
8.858 8.858 
-4.822 -4.822 
-3.212 -3.212 

Eastt Non-Workers 

Estimate e 

10.549 9 
-0.232 2 
-0.140 0 
-0.021 1 
-0.012 2 
-0.081 1 

-7.255 5 
0.992 2 
38.684 4 
0.205 5 
-0.273 3 
-0.068 8 
-0.289 9 
0.025 5 
-0.086 6 
0.024 4 
0.054 4 

0.157 7 
0.045 5 
-0.253 3 
-0.023 3 

0.495 5 

0.279 9 

8536 6 
0.037 7 
0.201 1 
0.142 2 
2699 9 

t-value e 

8.917 8.917 
-6.485 -6.485 
-4.171 -4.171 
-0.641 -0.641 
-0.369 -0.369 
-2.302 -2.302 

-11-11 337 
11.342 11.342 

4.077 4.077 
-3.520 -3.520 
-1.139 -1.139 
-0.607 -0.607 
0.426 0.426 
-30/5 -30/5 
4.283 4.283 
1.528 1.528 

2.372 2.372 
5.137 5.137 
-3.301 -3.301 
-0.324 -0.324 

**  This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 

HousingHousing Satisfaction 

Housingg Satisfaction (HoS) has been already been studied by Varady and Carozza (2000). 

Thee age effects are similar in the West and the East, always with a minimum HoS at about age 

29.. The mean of the family income and the 'rent', defined as all the monthly housing costs, 

havee a strong positive effect on HoS. A higher rent and a higher income probably imply a 
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nicerr and better-situated house. The number of children and adults have the expected negative 

effects.. Nevertheless, the children effect is non-significant for workers. The education effect 

iss negative in all samples, although not significantly so for the West. We conclude that higher 

educatedd people are more critical of their housing conditions. Western males are less satisfied 

withh their house. Finally, the dummy 'reforms', which is 1 if the house has been renovated in 

thee last year, has a positive sign, as may be expected. 

Tabicc 3.4 Housing Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Min.Min. Age* 
Ln(familyy income) 
Ln(yearss of education) 
Ln(adults) ) 
Ln(children+1) ) 
ln(f.inc.)*ln(ch.+l) ) 
Gender r 
Ln(rent) ) 
Reforms? ? 

Meann (ln(family inc.) 
Mean(ln(chld.+1)) ) 
Meann (ln(adults)) 

Stdd Deviation vi 

Variancee due to v; as % of 
thee total variance 

Numberr of Observations 
R":: within 
R":: between 
R2:: overall 
Numberr of Individuals 

Westt Workers 
Estimate e 

3.306 6 
0.077 7 
0.049 9 
0.030 0 
0.038 8 
0.015 5 

-4.068 8 
0.605 5 
28.891 1 
0.041 1 
-0.060 0 
-0.133 3 
-0.038 8 
-0.004 4 
-0.045 5 
0.195 5 
0.047 7 

0.258 8 
-0.040 0 
-0.073 3 

0.643 3 

0.489 9 

30554 4 
0.021 1 
0.086 6 
0.063 3 
8143 3 

t-value e 

3.832 3.832 
5.304 5.304 
3.304 3.304 
2.008 2.008 
2.652 2.652 
1.071 1.071 

-8.211 -8.211 
8.650 8.650 

2.236 2.236 
-1.383 -1.383 
-7.150 -7.150 
-0.195 -0.195 
-0-0 181 
-2.648 -2.648 
23.026 23.026 
6.643 6.643 

8.804 8.804 
-1.298 -1.298 
-2.684 -2.684 

Eastt Workers 
Estimate e 

5.703 3 
0.081 1 
0.010 0 
0.001 1 
-0.005 5 
0.009 9 

-4.23844 4 
0.623 3 
30.077 7 
-0.041 1 
-0.510 -0.510 
-0.085 5 
-0.192 -0.192 
0.023 3 
-0.032 2 
0.268 8 
0.052 2 

0.144 4 
-0,0611 1 
-0.0313 3 

0.622 2 

0.469 9 

12309 9 
0.048 8 
0.108 8 
0.087 7 
3232 2 

t-value e 

3.978 3.978 
3.221 3.221 
0.421 0.421 
0.037 0.037 
-0.207 -0.207 
0.390 0.390 

-5.123 -5.123 
5.276 5.276 

-1.256 -1.256 
-6.627 -6.627 
-2.445 -2.445 
-0-0 570 
0.556 0.556 
-1.247 -1.247 
22.282 22.282 
5.442 5.442 

2.875 2.875 
-1.075 -1.075 
-0.659 -0.659 

Westt non 
Estimate e 

2.564 4 
0.210 0 
0.171 1 
0.146 6 
0.087 7 
0.027 7 

-3.718 8 
0.555 5 
28.539 9 
0.031 1 
-0.032 2 
-0.071 1 
-0.201 1 
0.021 1 
-0.075 5 
0.082 2 
0.027 7 

0.376 6 
-0.196 6 
-0.204 4 

0.691 1 

0.545 5 

20810 0 
0.011 1 
0.122 2 
0.116 6 
6393 3 

-Workers s 
t-value e 

3.707 3.707 
12.378 12.378 
9.812 9.812 
8.424 8.424 
5.198 5.198 
1.586 1.586 

-9.703 -9.703 
10.495 10.495 

1.427 1.427 
-0.590 -0.590 
-2.878 -2.878 
-0.966 -0.966 
0.824 0.824 
-3.517 -3.517 
8.343 8.343 
2.606 2.606 

11.567 11.567 
-5.070 -5.070 
-5.711 -5.711 

Eastt Non-Workers 
Estimate e 

3.756 6 
0.237 7 
0.142 2 
0.151 1 
0.046 6 
0.039 9 

-3.520 0 
0.515 5 
30.390 0 
-0.089 9 
-0.409 9 
-0.048 8 
-0.565 5 
0.067 7 
-0.037 7 
0.214 4 
0.053 3 

0.300 0 
-0.187 7 
-0.062 2 

0.626 6 

0.450 0 

8477 7 
0.020 0 
0.120 0 
0.090 0 
2681 1 

t-value e 

3.386 3.386 
7.009 7.009 
44 664 
5.078 5.078 
1.600 1.600 
1.330 1.330 

-5.798 -5.798 
6.132 6.132 

-2.070 -2.070 
-4.898 -4.898 
-0.928 -0.928 
-1.260 -1.260 
1.199 1.199 
-1.194 -1.194 
13.637 13.637 
4.195 4.195 

5.146 5.146 
-2.557 -2.557 
-0.911 -0.911 

**  This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 
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HealthHealth Satisfaction 

Self-ratedd Health Satisfaction (HS) is studied by many health economists nowadays, because 

thee evaluation of health gains is an important tool to evaluate and compare medical 

treatments.. We refer to Dolan (2000) for a recent survey. In Chapter 8, Table 3.5 is 

reproducedd (as Table 8.1) and discussed in detail. 

Tablee 3.5 Health Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Max.Max. Age* 
Ln(familyy income) 
Ln(yearss of education) 
Ln(children+1) ) 
ln(finc.)*ln(ch.+l) ) 
Gender r 
Livingg together? 
Ln(Savings) ) 

Meann {ln(family inc.) 
Mean(ln(chld.+1)) ) 
Meann (ln(savings) 

Stdd Deviation V, 

Variancee due to vi as % of the 
totall  variance 

Numberr of Observations 
R~:: within 
R":: between 
R2:: overall 
Numberr of Individuals 

Westt Workers 
Estimate e 

-1.121 1 
0.016 6 
-0.008 8 
-0.002 2 
-0.002 2 
-0.035 5 

0.852 2 
-0.238 8 
5.976 6 
0.004 4 
0.131 1 
0.012 2 
0.000 0 
0.082 2 
-0.011 1 
0.006 6 

0.097 7 
0.019 9 
0.018 8 

0.643 3 

0.515 5 

30669 9 
0.008 8 
0.126 6 
0.083 3 
8153 3 

t-value e 

-1.333 -1.333 
1.148 1.148 
-0.577 -0.577 
-0.139 -0.139 
-0.130 -0.130 
-2.374 -2.374 

1.778 1.778 
-3.531 -3.531 

0.232 0.232 
3.068 3.068 
0.063 0.063 
0.005 0.005 
4.928 4.928 
-0.843 -0.843 
2.748 2.748 

3.236 3.236 
0.773 0.773 
44 355 

Eastt Workers 
Estimate e 

-0.935 5 
0.132 2 
0.109 9 
0.042 2 
0.039 9 
0.029 9 

0.627 7 
-0.207 7 
4.560 0 
0.032 2 
0.193 3 
-0.147 7 
0.017 7 
0.104 4 
0.017 7 
-0.002 2 

0.071 1 
-0.096 6 
0.014 4 

0.595 5 

0.513 3 

12359 9 
0.023 3 
0.124 4 
0.090 0 
3238 8 

t-value e 

-0.7/2 -0.7/2 
6.366 6.366 
5.213 5.213 
2.050 2.050 
1.955 1.955 
II  329 

0.834 0.834 
-1.940 -1.940 

1.175 1.175 
2.697 2.697 
-0.494 -0.494 
0.469 0.469 
4.301 4.301 
0.634 0.634 
-0.480 -0.480 

1.432 1.432 
-2.209 -2.209 
2.108 2.108 

Westt Non-Workers 
Estimate e 

5.254 4 
0.001 1 
0.021 1 
-0.003 3 
0.000 0 
-0.001 1 

-2.536 6 
0.210 0 

424.307 7 
-0.009 9 
0.233 3 
-0.222 2 
0.027 7 
-0.001 1 
0.044 4 
0.008 8 

0.069 9 
-0.012 2 
0.020 0 

0.702 2 

0.549 9 

20883 3 
0.006 6 
0.274 4 
0.191 1 
6424 4 

t-value e 

7.357 7.357 
0.037 0.037 
1.2/1 1.2/1 
-0.179 -0.179 
0.000 0.000 
-0.031 -0.031 

-6.446 -6.446 
3.891 3.891 

-0.456 -0.456 
4.2/5 4.2/5 
-1.067 -1.067 
1.060 1.060 
-0.025 -0.025 
2.492 2.492 
3014 3014 

1.944 1.944 
-0.395 -0.395 
3.749 3.749 

Eastt Non-Workers 
Estimate e 

2.731 1 
0.021 1 
0.053 3 
0.023 3 
-0.005 5 
0.050 0 

-1.125 5 
0.023 3 

4.E+10 0 
0.015 5 
0.273 3 
0.814 4 
-0.095 5 
0.027 7 
-0.003 3 
0.003 3 

0.020 0 
-0.149 9 
0.017 7 

0.658 8 

0.532 2 

8532 2 
0.009 9 
0.262 2 
0.174 4 
2705 5 

t-value e 

2.3/5 2.3/5 
0.746 0.746 
2.021 2.021 
0.914 0.914 
-0.193 -0.193 
1.803 1.803 

-1.741 -1.741 
0.260 0.260 

0.399 0.399 
3.359 3.359 
1.999 1.999 
-1.862 -1.862 
0.878 0.878 
-0.099 -0.099 
0.582 0.582 

0.325 0.325 
-2.690 -2.690 
2.096 2.096 

**  This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 
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LeisureLeisure Satisfaction 

Thee age effect is again U-shaped with a minimum Leisure Satisfaction (LS) in the early 

thirties.. Family income is not a strong factor for LS, but the level effects are always positive. 

Moree education leads to less LS. It seems that there is a tendency for people to enjoy their 

leisuree time most when alone: both the presence of adults and that of children have a negative 

effectt on leisure satisfaction, and living together has a significant negative effect for Eastern 

non-workers. . 

Tablee 3.6 Leisure Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Min.Min. Age* 
Ln(( family income) 
Ln(yearss of education) 
Ln(adults) ) 
Gender r 
Livingg together? 
Ln(workmgg hours) 
Ln(leisuree time) 

Meann (ln(family inc.) 
Meann (ln(leisure time)) 
Mean(ln(chld.+1)) ) 

Stdd Deviation v; 

Variancee due to V, as % of 
thee total variance 

Numberr of Observations 
R2:: within 
R2:: between 
R";; overall 
Numberr of Individuals 

Westt Workers 
Estimate e 

9.890 0 
0.049 9 
0.061 1 
0.092 2 
0.001 1 
0.080 0 

-5.023 3 
0.696 6 
36.855 5 
0.001 1 
-0.092 2 
-0.034 4 
0.153 3 
-0.011 1 
-0.261 1 
0.017 7 

0.063 3 
0.020 0 
-0.138 8 

0.624 4 

0.471 1 

30569 9 
0.016 6 
0.072 2 
0.055 5 
8151 1 

t-value e 

11.412 11.412 
3.380 3.380 
4.220 4.220 
6.043 6.043 
0.047 0.047 
5.446 5.446 

-10.204 -10.204 
10.045 10.045 

0.074 0.074 
-2.196 -2.196 
-2.421 -2.421 
8.807 8.807 
-0.805 -0.805 
-19-19 096 
10.333 10.333 

2.481 2.481 
5.810 5.810 
-6.704 -6.704 

Eastt Workers 
Estimate e 

10.607 7 
-0.077 7 
-0.042 2 
-0.023 3 
-0.111 1 
0.034 4 

-4.680 0 
0.661 1 
34.456 6 
-0.008 8 
-0.274 4 
-0.038 8 
0.148 8 
-0.129 9 
-0.429 9 
0.018 8 

0,060 0 
0.024 4 
-0.059 9 

0.528 8 

0.400 0 

12323 3 
0.021 1 
0.141 1 
0.100 0 
3230 0 

t-value e 

7.824 7.824 
-3.359 -3.359 
-1.903 -1.903 
-1.009 -1.009 
-5.124 -5.124 
1.459 1.459 

-6.020 -6.020 
6.001 6.001 

-0.292 -0.292 
-4.051 -4.051 
-1.609 -1.609 
66 368 
-4.559 -4.559 
-15.970 -15.970 
6.414 6.414 

1.462 1.462 
4.473 4.473 
-1.833 -1.833 

Westt Workers 

Estimate e 

8.978 8 
0.110 0 
0.041 1 
0.080 0 
0.078 8 
0.036 6 

-5.357 7 
0.777 7 
31.466 6 
0.012 2 
-0.134 4 
-0.086 6 
0.102 2 
-0.020 0 

0.014 4 

0.050 0 
0.025 5 
-0.182 2 

0.610 0 

0.460 0 

20804 4 
0.011 1 
0.156 6 
0.140 0 
6415 5 

t-value e 

13.231 13.231 
6.286 6.286 
2.333 2.333 
4.395 4.395 
4.603 4.603 
2.081 2.081 

-14.310 -14.310 
15.138 15.138 

0.597 0.597 
-2.663 -2.663 
-4.984 -4.984 
5.128 5.128 
-1.136 -1.136 

8.504 8.504 

1.809 1.809 
8.504 8.504 
-7.060 -7.060 

Eastt Workers 

Estimate e 

8.170 0 
0.116 6 
0.010 0 
0.010 0 
0.142 2 
-0.025 5 

-4.953 3 
0.720 0 
31.155 5 
0.072 2 
-0.227 7 
-0.168 8 
0.060 0 
0.037 7 

0.013 3 

0.028 8 
0.008 8 
-0.122 2 

0.556 6 

0.377 7 

8528 8 
0.016 6 
0.108 8 
0.090 0 
2703 3 

t-value e 

7.024 7.024 
3.661 3.661 
0.335 0.335 
0.342 0.342 
4.962 4.962 
-0.866 -0.866 

-7.837 -7.837 
8.339 8.339 

1.815 1.815 
-2.912 -2.912 
-4.695 -4.695 
2.067 2.067 
1.052 1.052 

4.629 4.629 

0.570 0.570 
1.574 1.574 

-2.-2. 753 

**  This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 
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Maless enjoy their leisure more than females. This is contrary to all other satisfactions except 

forr Environmental Satisfaction (see below). The number of working hours has a strong 

negativee effect, while the number of leisure hours has a small positive effect. 

EnvironmentEnvironment Satisfaction 

Finally,, we look at the Environment Satisfaction (ES), i.e. satisfaction with the surroundings 

wheree the individual lives. 

Tablee 3.7 Environment Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Min.Min. Age* 
Ln(( family income) 
Ln(( years of education) 
Gender r 
Livingg together? 
Ln(( leisure time) 

Meann (ln(family inc.) 
Meann (ln(leisure time)) 

Stdd Deviation vi 

Variancee due to v; as % of 
thee total variance 

Numberr of Observations 
R2:: within 
R2:: between 
R":: overall 
Numberr of Individuals 

Westt Workers 
Estimate e 

0.003 3 
0.224 4 
0.115 5 
0.450 0 
0.069 9 
0.070 0 

-1.033 3 
0.157 7 
27.094 4 
0.051 1 
-0.060 0 
0.122 2 
0.000 0 
0.004 4 

0.160 0 
0.006 6 

0.653 3 

0.476 6 

30606 6 
0.051 1 
0.022 2 
0.036 6 
8145 5 

t-value e 

0.003 0.003 
15.019 15.019 
7.749 7.749 

28.754 28.754 
4.854 4.854 
4.715 4.715 

-2.096 -2.096 
2.258 2.258 

3.211 3.211 
-1.397 -1.397 
7.091 7.091 
-0.020 -0.020 
2.292 2.292 

6.085 6.085 
1.743 1.743 

Eastt Workers 
Estimate e 

-2.721 1 
-0.426 6 
-0.151 1 
0.102 2 
-0.103 3 
-0.089 9 

0.971 1 
-0.126 6 
46.370 0 
0.062 2 
-0.350 0 
0.092 2 
-0.033 3 
-0.002 2 

0.124 4 
-0.006 6 

0.579 9 

0.437 7 

12346 6 
0.075 5 
0.043 3 
0.050 0 
3235 5 

t-value e 

-2.018 -2.018 
-18.440 -18.440 
-6.740 -6.740 
4.365 4.365 
-4.736 -4.736 
-3.877 -3.877 

1.265 1.265 
-1.168 -1.168 

2.342 2.342 
-4.895 -4.895 
3.779 3.779 
-1.139 -1.139 
-0.681 -0.681 

2.908 2.908 
-1.084 -1.084 

Westt Non-Workers 
Estimate e 

3.717 7 
0.227 7 
0.124 4 
0.458 8 
0.061 1 
0.036 6 

-2.717 7 
0.401 1 
29.544 4 
0.016 6 
-0.042 2 
-0.032 2 
0.016 6 
-0.001 1 

0.092 2 
0.014 4 

0.665 5 

0.462 2 

20865 5 
0.05! ! 
0.036 6 
0.045 5 
6417 7 

t-value e 

5.185 5.185 
12.017 12.017 
6.608 6.608 
23.616 23.616 
3.435 3.435 
1.940 1.940 

-6.925 -6.925 
7.508 7.508 

0.758 0.758 
-0-0 762 
-1.479 -1.479 
0.878 0.878 
-0.807 -0.807 

3.083 3.083 
4.323 4.323 

Eastt Non-Workers 
Estimate e 

2.605 5 
-0.297 7 
-0.113 3 
0.253 3 
-0.086 6 
-0.105 5 

-1.664 4 
0.256 6 
25.662 2 
0.002 2 
-0.254 4 
0.061 1 
-0.021 1 
-0.007 7 

0.041 1 
-0.001 1 

0.587 7 

0.399 9 

8523 3 
0.068 8 
0.038 8 
0.051 1 
2697 7 

t-value e 

2.201 2.201 
-9.374 -9.374 
-3.805 -3.805 
8.437 8.437 
-2.981 -2.981 
-3.567 -3.567 

-2.595 -2.595 
2.940 2.940 

0.049 0.049 
-3.167 -3.167 
2.041 2.041 
-0.600 -0.600 
-2.357 -2.357 

0.822 0.822 
-0.265 -0.265 

**  This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 
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Again,, the age effect follows a U-shape. Individuals are more satisfied with more income, 

althoughh the effect is non-significant for East non-workers. More education has a negative 

effect,, but this is only significant for Easterners. As for LS, males have more ES than females. 

3.5.. Estimation of the General Satisfaction equation 

Inn this section, we present the estimates for the explanation of General Satisfaction (GS). As 

describedd in Section 3.2, we estimate GS by means of an Ordered Probit model with 

individuall  random effects, allowing for shock and level effects. GS is then modeled as: 

GSGSMM = y 'DSHI +6'DS + fi ZK+ enl + v,, (11) 

wheree y = (^,,...,x6) is the vector of shock effects and where S = (£,,..., £b) is the vector 

off  coefficients corresponding to the means of the Domain Satisfactions (DS). The vector 

(y(y + S) is the vector of the level effects. 

Thee correlation between the DS errors and the GS error is captured through the z. In this 

way,, we eliminate the endogeneity bias. Moreover, we annul the covariance between the GS 

errorr and the DS errors, so that we may deal with the recursive system under the assumption 

thatt the error covariance matrix is block-diagonal (see, e.g., Greene 2000, p.675). 

Thee results are given in Table 3.8. These results give a picture of the complex phenomena 

behindd human well-being. First we see that general well-being is indeed an amalgam of 

variouss DS. All effects are strongly significant. The level effects of the DS are tabulated in 

Tablee 3.9. 

Wee see that the level effects for the four sub-samples show nearly the same ranking and are 

mostlyy of the same order of magnitude. The three main determinants of GS are Financial, 

Health,, and Job Satisfaction. Leisure Satisfaction comes fourth in importance for individuals' 

well-beingg in all sub-samples except West non-workers. Housing and Environment 

Satisfactionn seem to be much less important. It may be that there are other well-being 

determinants,, such as marriage satisfaction and health of one's own children, but information 

onn these aspects is not available in the GSOEP data set. 
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Tablee 3.8 General Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Jobb Satisfaction 
Financee Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leis.. Satisfaction 
Environmentt Satisfaction 

Meann (Job Satisfaction) 
Meann (Financial Satisfaction) 
Meann (House Satisfaction) 
Meann (Health Satisfaction) 
Meann (Leisure Satisfaction) 
Meann (Environ. Satisfaction) 

Westt Workers 
Estimate e 

4.131 1 
0.255 5 
0.191 1 
0.123 3 
0.140 0 
0.121 1 

0.254 4 
0.233 3 
0.135 5 
0.313 3 
0.114 4 
0.082 2 

0.132 2 
0.427 7 
-0.027 7 
0.160 0 
0.029 9 
-0.012 2 

t-value e 

83.940 0 
11.046 6 
8.504 4 
5.336 6 
6.141 1 
5.160 0 

27.497 7 
25.993 3 
14.030 0 
30.402 2 
11.556 6 
8.363 3 

5.138 8 
19.728 8 
-1.287 7 
8.916 6 
0.860 0 
-0.576 6 

Eastt Workers 
Estimate e 

4.644 4 
-0.077 7 
-0.063 3 
0.047 7 
0.125 5 
0.100 0 

0.278 8 
0.287 7 
0.144 4 
0.200 0 
0.071 1 
0.087 7 

0.088 8 
0.458 8 
-0.076 6 
0.177 7 
0.063 3 
0.074 4 

t-value e 

52.317 7 
-2.127 7 
-1.707 7 
1.295 5 
3.335 5 
2.635 5 

20.754 4 
19.387 7 
9.334 4 
10.960 0 
4.526 6 
5.425 5 

2.452 2 
11.306 6 
-2.559 9 
5.519 9 
1.513 3 
1.910 0 

Westt Non-Workers 
Estimate e 

3.906 6 
0.254 4 
0.208 8 
0.035 5 
0.079 9 
0.072 2 

XXX X 
0.198 8 
0.132 2 
0.402 2 
0.122 2 
0.091 1 

XXX X 
0.613 3 
0.015 5 
0.183 3 
-0.019 9 
-0.230 0 

t-value e 

87.323 3 
9.107 7 
7.688 8 
1.275 5 
2.995 5 
2.626 6 

XXX X 
20.229 9 
9.987 7 
34.403 3 
9.978 8 
8.100 0 

XXX X 
22.982 2 
0.721 1 
10.470 0 
-0.896 6 
-5.386 6 

Eastt Non-Workers 
Estimate e 

3.918 8 
-0.165 5 
-0.152 2 
-0.187 7 
-0.056 6 
0.003 3 

XXX X 
0.222 2 
0.157 7 
0.312 2 
0.121 1 
0.055 5 

XXX X 
0.556 6 
-0.055 5 
0.087 7 
0.174 4 
-0.050 0 

t-value e 

59.491 1 
-3.723 3 
-3.667 7 
-4.295 5 
-1.279 9 
0.078 8 

XXX X 
14.235 5 
8.391 1 
15.784 4 
7.089 9 
3.189 9 

XXX X 
13.864 4 
-1.851 1 
2.878 8 
4.826 6 
-0.716 6 

-0.1533 -2.297 -0.136 6 3 3 -0.294 4 -3.859 9 -0.122 2 -0.886 6 

SS Deviation v 

Variancee due to v. as % of 
thee total variance 

Numberr of Observations 
Logg Likelihood 
LogLik70bservation n 
Numberr of Individuals 

0.593 3 

0.260 0 

29636 6 
-43442 2 
-1.466 6 
7995 5 

66.771 1 0.586 6 

0.256 6 

11941 1 
-18313 3 
-1.534 4 
3157 7 

38.524 4 0.672 2 

0.311 1 

20427 7 
-33125 5 
-1.622 2 
6353 3 

58.039 9 0.646 6 

0.294 4 

8335 5 
-14367.1 1 
-1.724 4 
2651 1 

34.775 5 

Estimationn by Ordered Probit with individual random effects and time fixed effects. 

Tablee 3.9 Level Effects of DS on GS, GSOEP 1992-1997 

Levell  Effects 

Jobb Satisfaction 
Financiall  Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leisuree Satisfaction 
Environmentt Satisfaction 

Westt Workers 

0.352 2 
0.637 7 
0.148 8 
0.501 1 
0.224 4 
0.050 0 

Eastt Workers 

0.429 9 
0.859 9 
0.184 4 
0.445 5 
0.269 9 
0.221 1 

West t 
Non-Workers s 

XXX X 
0.760 0 
0.200 0 
0.658 8 
0.182 2 
0.066 6 

East t 
Non-Workers s 

XXX X 
0.896 6 
0.327 7 
0.659 9 
0.535 5 
0.311 1 
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Nextt we look at the shock effects of the DS, as given by the second block in Table 3.8. It 

appearss that the shock effect of health is larger than that of finance, except for East workers. 

Inn any case, it is still true that Financial, Job, and Health Satisfaction are the most important 

DSS for an individual's GS. 

Inn three of the four GS equations, z has a significant positive coefficient. We note that apart 

fromm the explanatory variables there is a quite remarkable unobservable individual effect, 

whichh accounts for about 30% of the total variance. We see that the environmental domain 

hass a negative coefficient, which is counterintuitive. When we estimate the same equation 

excludingg the z variable (see Appendix 3.2), we see that all DS effects are much more positive 

butt preserve the same order and approximately the same tradeoff ratios. Hence we may again 

interprett z as the common component in the DS. If it is added as an explanatory variable the 

DSS effects will be reduced, because the common component effect is estimated in its own 

right.. For the Environment Satisfaction effect the inclusion of z even implies a correction to 

beloww zero. 

3.66 The reduced form model 

Inn this section, the reduced model is presented. Additionally, the results are compared with 

thosee obtained with the full model, as estimated in Sections 3.4 and 3.5. The reduced model is 

writtenn as: 

GSGSHIHI=ax=axnn,+Px,+Pxiiii +E+EHIHI+v+v00.. (12) 

Inn order to make the results comparable, all equations in both models have to be estimated 

withh the same estimation technique. For convenience, GLS regression with individual random 

effectss and fixed time effects is used here, as the equations of the DS were already estimated 

byy this method. The GS equation of the full extended model was estimated with Ordered 

Probit.. Therefore, this equation has to be re-estimated using GLS. 

Thee results for the GS reduced model (Equation 12) are presented in Table 3.10. The 

regressionn uses dummy variables for missing values (Maddala, 1977, p.202). The coefficients 

aree not presented in the table. 
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Tablee 3.10 Reduced form model for  General Satisfaction, GSOEP, 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

MinMin Age* 
Ln(familyy income) 
Genderr (Male) 
Ln(( years of education) 
Ln(aduits) ) 
Ln{children+1) ) 
2ndd Earner in the household 
Livingg together? 
Ln(Savings) ) 

Ln(( Working Income) 
Ln(workingg hours) 
Ln(extraa money) 
Ln(( extra hours) 
Selff  Employed 
Ln(leisuree time) 

Meann (ln(family inc.) 
Meann (ln( chid.+1)) 
Meann (ln(adults)) 
Meann (ln(leisure time)) 
Meann (ln(working hours) 
Meann (ln(working inc.)) 
Meann (ln(savings) 

Stdd Deviation Ui 

Variancee due to v. as % of 
thee total variance 

Numberr of Observations 
R2:: within 
R2:: between 
R2:: overall 
Numberr of Individuals 

Westt Workers 

Estimate e 

4.615 5 
0.136 6 
0.075 5 
0.052 2 
0.034 4 
0.003 3 

-3.127 7 
0.393 3 
53.625 5 
0.063 3 
-0.011 1 
-0.043 3 
-0.029 9 
0.004 4 
-0.016 6 
0.094 4 
0.009 9 

0.029 9 
-0.048 8 
0.013 3 
-0.003 3 
-0.003 3 
0.004 4 

0.124 4 
-0.024 4 
0.023 3 
0.004 4 
-0.036 6 
0.015 5 
0.034 4 

0.638 8 
0.508 8 

30625 5 
0.013 3 
0.067 7 
0.050 0 
8150 0 

t-value e 

5.170 0 
9.750 0 
5.270 0 
3.430 0 
2.470 0 
0.200 0 

-6.190 0 
5.540 0 

3.720 0 
-0.590 0 
-1.000 0 
-1.640 0 
0.210 0 
-1.000 0 
5.210 0 
4.570 0 

2.580 0 
-3.250 0 
5.170 0 
-0.880 0 
-0.090 0 
2.630 0 

3.960 0 
-0.880 0 
0.740 0 
1.090 0 

-3.890 0 
2.430 0 
8.000 0 

Eastt Workers 

Estimate e 

5.465 5 
-0.068 8 
-0.034 4 
-0.038 8 
0.016 6 
0.004 4 

-4.016 6 
0.510 0 
51.186 6 
0.174 4 
-0.018 8 
-0.120 0 
-0.039 9 
-0.058 8 
-0.072 2 
0.151 1 
0.020 0 

0.082 2 
-0.101 1 
0.002 2 
0.007 7 
0.065 5 
0.001 1 

0.090 0 
0.048 8 
-0.148 8 
0.004 4 
0.001 1 
0.013 3 
0.021 1 

0.545 5 
0.454 4 

12354 4 
0.022 2 
0.103 3 
0.073 3 
3238 8 

t-value e 

3.940 0 
-2.960 0 
-1.500 0 
-1.700 0 
0.780 0 
0.190 0 

-5.100 0 
4.590 0 

5.990 0 
-0.770 0 
-1.730 0 
-1.220 0 
-1.970 0 
-2.580 0 
4.140 0 
6.090 0 

4.290 0 
.. -3.730 

0.570 0 
1.270 0 
1.550 0 
0.470 0 

1.790 0 
1.120 0 

-2.870 0 
0.710 0 
0.070 0 
1.440 0 
3.090 0 

Westt Non-Workers East Non-Workers 

Estimate e 

7.408 8 
0.176 6 
0.155 5 
0.066 6 
0.058 8 
-0.014 4 

-5.155 5 
0.667 7 

47.674 4 
0.033 3 
-0.151 1 
0.039 9 
-0.032 2 
-0.019 9 

0.165 5 
0.017 7 

0.000 0 

0.235 5 
-0.104 4 
-0.115 5 
0.006 6 

0.035 5 

0.736 6 
0.530 0 

20909 9 
0.015 5 
0.105 5 
0.086 6 
6427 7 

t-value e 

9.520 0 
9.470 0 
8.100 0 
3.350 0 
3.150 0 
-0.670 0 

-12.020 0 
11.320 0 

1.440 0 
-6.530 0 
0.670 0 
-1.190 0 
-0.770 0 

8.650 0 
5.930 0 

-0.210 0 

6.040 0 
-2.660 0 
-2.730 0 
1.790 0 

6.100 0 

Estimate e 

13.478 8 
-0.128 8 
-0.100 0 
-0.114 4 
-0.064 4 
-0.040 0 

-8.383 3 
1.127 7 

41.214 4 
0.087 7 
-0.080 0 
-0.171 1 
-0.022 2 
0.102 2 

0.095 5 
0.019 9 

0.001 1 

0.157 7 
-0.140 0 
-0.282 2 
-0.004 4 

0.038 8 

0.620 0 
0.450 0 

8540 0 
0.014 4 
0.169 9 
0.115 5 
2695 5 

t-value e 

11.050 0 
-4.040 0 
-3.380 0 
-3.890 0 
-2.250 0 
-1.270 0 

-12.600 0 
12.370 0 

2.090 0 
-2.580 0 
-2.090 0 
-0.420 0 
2.070 0 

2.600 0 
3.860 0 

0.300 0 

2.440 0 
-2.070 0 
-3.840 0 
-0.700 0 

4.370 0 

**  This is the age at which the minimum of the quadratic form in ln(age) is reached. 

Estimationn by GLS with individual random effects and time fixed effects. 
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Thee table shows that family income has for all sub-groups a positive and significant effect. 

Similarly,, working income, 'extra money' and savings also have a positive and significant 

influencee on GS. Thus, ceteris paribus, individuals are happier, the richer they are. The age 

effectt is, for all four sub-groups, U-shaped. Individual well-being reaches a minimum for non-

workerss in their early forties, and for workers in their early fifties. Males are less satisfied 

thann females, although the effect is only significant for non-workers. Living with a partner has 

aa significantly positive effect for all sub-groups. The logarithm of the number of worked 

hourss has a negative and significant effect for working individuals. The logarithm of leisure 

hourss is, however, only significant for West workers. The dummy variable that indicates 

whetherr an individual is self-employed or not has no significant effect on GS. Self-employed 

individuals,, however, enjoy a higher level of Job Satisfaction (see Table 3.2). 

Thee time dummies incorporate several effects, including inflation, changes in external 

circumstancess on individual satisfaction, and any trend effects in satisfaction. If we only allow 

forr this last interpretation, it follows that GS has decreased in the West and increased in the 

East. . 

Tablee 3.11 presents estimation results when Equation 11 is estimated using GLS. It shows 

thatt the GLS results are very similar to those obtained with Ordered Probit, as presented in 

Tablee 3.8. As a result, the trade-off between variables is similar between both estimation 

approaches.. For example, when estimating GS by means of GLS, West workers show a 

tradeofff  between Financial and Job Satisfaction of 1.7. When the estimation is done by 

Orderedd Probit, the trade-off is 1.8. For East workers these tradeoffs are 2 in both estimations. 

Thee R2 values for the case in which GS is explained by the DS (Table 3.11) are, as 

expected,, much higher than when GS is explained by means of objective variables (Table 

3.10). . 
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Tablee 3. 11 General Satisfaction GSOEP, 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Jobb Satisfaction 
Financee Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leis.. Satisfaction 
Environmentt Satisfaction 

Meann (Job Satisfaction) 
Meann (Financial Satisfaction) 
Meann (House Satisfaction) 
Meann (Health Satisfaction) 
Meann (Leisure Satisfaction) 
Meann (Environ. Satisfaction) 

z z 
Stdd Deviation Ui 

Variancee due to V. as % of 
thee total variance 

Numberr of Observations 
R2:: within 
R":: between 
R":: overall 
Numberr of Individuals 

Westt Workers 

Estimate e 

0.051 1 
0.065 5 
0.037 7 
0.001 1 
0.015 5 
0.002 2 

0.138 8 
0.128 8 
0.072 2 
0.169 9 
0.061 1 
0.044 4 

0.063 3 
0.235 5 
-0.012 2 
0.088 8 
0.021 1 
-0.010 0 

-0.070 0 
0.362 2 
0.284 4 

29636 6 
0.170 0 
0.567 7 
0.464 4 
7995 5 

t-value e 

4.697 7 
5.382 2 
3.079 9 
0.120 0 
1.247 7 
0.171 1 

23.452 2 
22.669 9 
11.677 7 
25.419 9 
9.937 7 
7.453 3 

3.835 5 
15.593 3 
-0.919 9 
7.276 6 
0.967 7 
-0.706 6 

-1.630 0 

Eastt Workers 

Estimate e 

-0036 6 
-0.092 2 
-0.071 1 
-0.013 3 
0.019 9 
-0.004 4 

0.145 5 
0.154 4 
0.077 7 
0.108 8 
0.036 6 
0.044 4 

0.047 7 
0.243 3 
-0.042 2 
0.087 7 
0.036 6 
0.037 7 

-0.063 3 
0.342 2 
0.279 9 

11941 1 
0.153 3 
0.519 9 
0.413 3 
3157 7 

t-value e 

-1.950 0 
-4.991 1 
-3.841 1 
-0.709 9 
1.028 8 

-0.227 7 

17.701 1 
18.166 6 
8.497 7 
10.175 5 
3.905 5 
4.798 8 

2.167 7 
10.142 2 
-2.271 1 
4.789 9 
1.389 9 
1.632 2 

-1.038 8 

Westt Non-Workers 

Estimate e 

0.021 1 
0.093 3 
0.077 7 
-0.027 7 
-0.002 2 
-0.015 5 

0.125 5 
0.083 3 
0.245 5 
0.076 6 
0.056 6 

0.380 0 
0.003 3 
0.113 3 
-0.017 7 
-0.146 6 

-0.193 3 
0.446 6 
0.324 4 

20427 7 
0.137 7 
0.536 6 
0.464 4 
6353 3 

t-value e 

1.369 9 
5.552 2 
4.626 6 
-1.592 2 
-0.131 1 
-0.959 9 

17.008 8 
8.994 4 
28.066 6 
8.730 0 
7.074 4 

18.251 1 
0.212 2 
8.654 4 
-1.115 5 
-4.463 3 

-3.384 4 

Eastt Non-Workers 

Estimate e 

-0.111 1 
-0.153 3 
-0.115 5 
-0.138 8 
-0.071 1 
-0.049 9 

0.142 2 
0.099 9 
0.190 0 
0.074 4 
0.028 8 

0.341 1 
-0.032 2 
0.057 7 
0.112 2 
-0.029 9 

-0.076 6 
0.430 0 
0.307 7 

8335 5 
0.116 6 
0.470 0 
0.405 5 
2651 1 

t-value e 

-4.798 8 
-5.810 0 
-4.443 3 
-5.369 9 
-2.769 9 
-1.955 5 

12.681 1 
7.615 5 
13.441 1 
5.909 9 
2.307 7 

11.499 9 
-1.524 4 
2.753 3 
4.662 2 
-0.567 7 

-0.798 8 

Estimationn by GLS with individual random effects and time fixed effects. 

Finally,, the reduced and the full extended model are compared. More specifically, the 

influencee of the explanatory variables on GS is compared for these models. Here, family 

incomee is taken as an example. This exercise could, however, also be done for any other 

variablee in the model, e.g. age and working hours. The impact of family income on GS in the 

fulll  extended model is obtained by summing the weighted family income level and shock 

coefficientss for each DS. For example, the coefficient of family income on GS through Job 

Satisfactionn for West workers equals 0.047, which is obtained by multiplying 0.233 (= 
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0.067+0.1666 from Table 3.2) by 0.201 (0.138+0.063 from Table 3.11). In the same way, one 

cann find the family income coefficients for all other DS. Next, family income coefficients for 

eachh DS are added up to find the total family income effect on GS. For West workers this is 

0.242.. This coefficient is compared with the total family income coefficient for the reduced 

GSS model, which equals 0.187 (=0.063+0.124, from Table 3.10). These results are 

summarizedd in Table 3.12. 

Tablee 3.12 Family Income coefficient on GS, GSOEP 1992-1997 

Familyy Income Total Effect' 

Westt Workers 
Eastt Workers 
Westt Non-Workers 
Eastt Non-Workers 

Jobb Sat. 

0.233 3 
0.243 3 

Finan.. Sat. 

0.383 3 
0.454 4 
0.413 3 
0.363 3 

Housee Sat. 

0.300 0 
0.103 3 
0.542 2 
0.212 2 

Healthh Sat. 

0.099 9 
0.104 4 
0.059 9 
0.034 4 

Leisuree Sat. 

0.064 4 
0.052 2 
0.062 2 
0.100 0 

Environn Sat. 

0.211 1 
0.186 6 
0.108 8 
0.043 3 

Familyy Income Total Effect weighted by the coefficient of each DS on GS 

Westt Workers 
Eastt Workers 
Westt Non-Workers 
Eastt Non-Workers 

0.047 7 
0.047 7 

Familyy Income Total Effect on GS 

Westt Workers 
Eastt Workers 
Westt Non-Workers 
Eastt Non-Workers 

Reduced d 
Form m 
Model l 
0.187 7 
0.264 4 
0.268 8 
0.244 4 

0.139 9 
0.180 0 
0.208 8 
0.175 5 

Full l 
Extended d 

Model l 
0.242 2 
0.269 9 
0.270 0 
0.216 6 

0.018 8 
0.004 4 
0.047 7 
0.014 4 

0.026 6 
0.020 0 
0.021 1 
0.008 8 

0.006 6 
0.003 3 
0.004 4 
0.019 9 

0.007 7 
0.015 5 
-0.010 0 
0.000 0 

Tablee 3.12 shows that the results between both models are, except for West workers, very 

similar.. Nevertheless, the full extended model is often preferred as it allows for a much better 

understandingg of individual preferences and well-being. For example, by using the full 

extendedd model one can show that the importance of income for GS is mainly caused by the 

77 The family income coefficients presented here differ for Financial, House and Health Satisfaction from those 

presentedd in Table 8.3 in Chapter 8. The reason is that here, and for reasons of simplicity, the coefficients from 

thee intercept term ln(family income)*ln(children+l) have not been included. 
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relevancee of income for Financial Satisfaction, and to a lesser extent for Job and Housing 

Satisfaction.. The importance of a full extended model is further illustrated by the relationship 

betweenn gender and well-being. The full extended model shows that, while for some domain 

satisfactionss males were more satisfied, for other domains the opposite was true. The net 

effectt of gender on well-being is therefore mixed. This can explain why more aggregate 

studiess have not been able to find a consistent relationship between gender and well-being. 

Suchh insights can not be obtained by only using a reduced form model. 

3.77 Conclusions 

Inn this chapter we have made an attempt to measure the individual's Domain Satisfactions 

(DS)) and General Satisfaction (GS) and the way in which they are connected. We have 

postulatedd a simultaneous equation model, where GS is explained by the values of the 

satisfactionss with respect to six distinct domains of life. We showed that it is possible to 

estimatee a model for subjective satisfactions (i.e. individual well-being) in the spirit of 

traditionall  econometric modeling, even though the qualitative variables are not measurable in 

thee usual sense. 

Thee main conclusions of this chapter are: first, given the fact that we get stable significant 

andd intuitively interpretable results, the conclusion seems justified that the assumption of 

interpersonall  (ordinal) comparability of satisfactions cannot be rejected; second, it is possible 

too explain DS to a large extent by objective measurable variables. DS are strongly interrelated 

becausee of common explanatory variables. Third, GS may be seen as an aggregate of the six 

domainn satisfactions. 

Obviously,, this study is a first step, which has to be replicated using other data. The results 

aree very encouraging. Moreover, it is easy to think of a number of refinements. Nevertheless, 

wee believe, as argued in Chapter 2, that there is ample evidence that the answers to subjective 

questionss can be used as proxies for measuring individual satisfaction. Using these proxies, 

GSS and DS are to a large extent explainable. The consequence is that self-reported satisfaction 

iss a useful new instrument for the evaluation and design of socio-economic policy. Moreover, 

thee results help us to understand the composite construction of individual well-being. 

Thiss model is a major potential playground for future research both for economists, 

psychologists,, and political scientists. Using the information provided by this model it is 
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possiblee to assess trade-off ratios between, for example leisure, environment or health and 

income.. The trade-off ratios between health and income are presented in Chapter 8. Using the 

formm reduced model, such ratios have been calculated by, for instance, Di Telia, MacCullogh 

andd Oswald (2001). 

Thee chapter has presented, next to the full extended model, a reduced form model in which 

individuall  GS depended only on objective variables. It has been shown that these models lead 

too similar results. Nevertheless, the full extended model is preferred, as it allows the 

researcherr to disentangle how the objective explanatory variables enter GS via the different 

DS.. Therefore, it offers a much more detailed picture of the structure of individual 

preferences. . 
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Appendixx 3.1 Description of the variables 

Inn this Appendix, the variables used for the regressions that may need clarification are 

described. . 

FamilyFamily income: Net monthly family income in German Marks (i.e. the sum of the income of 

alll  the respondents in the same household). 

YearsYears of education: For the West, this variable is computed according to the GSOEP 

documentation.. For the East, we have applied similar conversion rules. 

ChildrenChildren + 1: The number of children (+ 1) younger than 16 who live in the household. 

Adults:Adults: The number of adults who live in the household. 

LivingLiving together: Dummy variable where 1 stands for being married or having a partner living 

inn the household. 

2nd2nd Earner in the household: Dummy variable that takes the value 1 if there is more than one 

earnerr in the household. 

SelfSelf employed: Dummy variable where 1 stands for being self-employed. Non-workers do not 

havee this variable defined. 

WorkingWorking income: Is the sum of gross wages, gross self-employment income, and gross income 

fromm second job. 

WorkingWorking hours: Weekly average. 

ExtraExtra money: Is the sum of the extra working income, such as a 13th or 14th month, 

Christmass bonus, holiday benefit, or profit-sharing. 

ExtraExtra Hours: Extra working hours per week, i.e. overtime hours. 

Savings:Savings: Amount of money left over each month for major purchases, emergencies, or 

savings. . 

Rent:Rent: This indicates monthly housing costs and includes: rent per month, interest and 

amortizationn per month, other costs per month, housing costs per month, maintenance costs 

forr the previous year (*1/12), and heat and hot water costs for the previous year (*1/12). 

Reforms:Reforms: Dummy variable that takes value 1 if the respondents or their landlord have made 

anyy modernization of their house in the last year. 

LeisureLeisure time: Hours spent on hobbies and other free time in a typical week (weekday and 

Sundays). . 
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Appendixx 3.2 General Satisfaction without z 

Tablee 3.13 General Satisfaction, GSOEP 1992-1997 

Westt Workers East Workers West Non-Workers East Non-Workers 
Estimatee t-value Estimate t-value Estimate t-value Estimate t-value 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Jobb Satisfaction 
Financee Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leis.. Satisfaction 
Environmentt Satisfaction 

Meann (Job Satisfaction) 
Meann (Financial Satisfaction) 
Meann (House Satisfaction) 
Meann (Health Satisfaction) 
Meann (Leisure Satisfaction) 
Meann (Environ. Satisfaction) 

Stdd Deviation v 

Variancee due to V, as % of the 

4.147 7 
0.257 7 
0.192 2 
0.124 4 
0.140 0 
0.122 2 

0.254 4 
0.233 3 
0.135 5 
0.313 3 
0.114 4 
0.081 1 

0.087 7 
0.396 6 
0.002 2 
0.178 8 
0.099 9 
-0.044 4 

0.593 3 
0.260 0 

86.391 1 
11.115 5 
8.558 8 
5.414 4 
6.182 2 
5.185 5 

27.500 0 
25.996 6 
14,035 5 
30.394 4 
11.555 5 
8.346 6 

5.288 8 
21.975 5 
0.135 5 
10.852 2 
6.029 9 
-2.651 1 

66.815 5 

4.662 2 
-0.078 8 
-0.062 2 
0.049 9 
0.125 5 
0.101 1 

0.278 8 
0.287 7 
0.144 4 
0.201 1 
0.071 1 
0.087 7 

0.053 3 
0.494 4 
-0.057 7 
0.160 0 
0.107 7 
0.038 8 

0.587 7 
0.256 6 

52.971 1 
-2.158 8 
-1.685 5 
1.346 6 
3.353 3 
2.650 0 

20.752 2 
19.408 8 
9.335 5 
10.964 4 
4.531 1 
5.400 0 

2.096 6 
16.749 9 
-2.194 4 
5.495 5 
4.029 9 
1.390 0 

38.561 1 

3.869 9 
0.245 5 
0.201 1 
0.027 7 
0.077 7 
0.071 1 

XXX X 
0.198 8 
0.132 2 
0.402 2 
0.122 2 
0.092 2 

XXX X 
0.534 4 
0.027 7 
0.208 8 
0.019 9 
-0.076 6 

0.673 3 
0.312 2 

88.220 0 
8.832 2 
7.455 5 
0.979 9 
2.900 0 
2.616 6 

XXX X 
20.229 9 
10.014 4 
34.425 5 
9.971 1 
8.188 8 

XXX X 
29.119 9 
1.312 2 
12.665 5 
0.965 5 
-4.045 5 

58.153 3 

3.926 6 
-0.164 4 
-0.153 3 
-0.189 9 
-0.057 7 
0.004 4 

XXX X 
0.222 2 
0.157 7 
0.312 2 
0.121 1 
0.055 5 

XXX X 
0.529 9 
-0.053 3 
0.096 6 
0.194 4 
0.008 8 

0.646 6 
0.294 4 

60.380 0 
-3.699 9 
-3.670 0 
-4.339 9 
-1.282 2 
0.087 7 

XXX X 
14.239 9 
8.392 2 
15.787 7 
7.084 4 
3,207 7 

XXX X 
18.400 0 
-1.793 3 
3.423 3 
6.670 0 
0.283 3 

34.802 2 

totall  variance 
Numberr of Observations 29636 11941 20427 8335 
Logg Likelihood -43444 -18314 -33131 -14367 
LogLik/Observationn -1.466 -1.534 -1.622 -1.724 
Numberr of Individuals 7995 3157 6353 2651 
Estimationn by Ordered Probit with individual random effects and time fixed effects. 
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Incomee and well-being: an empirical analysis of the comparison income effect 

4.11 Introductio n 

Utilit yy theory is based, inter alia, on the premise that more is better and therefore that 

increasess in income are desirable from an individual's perspective. In technical terms, a 

higherr income allows the insatiable consumer to reach a higher indifference curve. Despite 

thiss assumption, the relation between income and happiness or well-being has been one of 

thee most discussed and debated topics in the literature on subjective well-being since the early 

1970ss (for an overview see, Frey and Stutzer, 2002). 

Onn the one side, various researchers claim that income correlates only weakly with 

individuall  well-being, so that continuous income growth does not lead to ever-happier 

individuals.. Easterlin (1974, 1995, 2001a) finds that while richer individuals in a country are 

happierr than their poorer fellows, income increases do not lead to increases in well-being. In 

herr book The Overworked American, Schor (1991, Chapter 5) reports that the percentage of 

Unitedd States population who felt "very happy" peaked in 1957 and has decreased since then, 

despitee continuous economic growth (for similar ideas, see also Campbell et al., 1976; Frank, 

1999;; and Scitovsky, 1976). Oswald (1997) analyses a large data set for the US and various 

Westt European countries, and concludes that a higher income only results in a slightly higher 

happinesss level. Within the same country, it is usually found that there is a low correlation, if 

any,, between income and subjective well-being (see, Ferrer-i-Carbonell and Frijters, 2002). 

Fromm all that it can be concluded that richer individuals in the same country are only (if at all) 

slightlyy happier than their poor co-citizens, and economic growth in Western countries has not 

ledd to happier individuals. 

ss This chapter is based on Ferrer-i-Carbonell (2002a). 
qq The terms 'well-being', 'happiness', 'lif e satisfaction', and 'quality of life' are used interchangeably in this 

chapter. . 
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Onn the other side, a high income allows people in modern societies to buy expensive cars, 

enjoyy luxurious leisure activities, purchase the latest technologically-advanced goods, and 

travell  to exotic countries. Moreover, the majority of individuals express much interest in 

obtainingg a higher income level, indicating that this is an explicit goal for most people. There 

aree indeed studies that provide evidence that countries with higher income have higher 

averagee levels of well-being (Diener et al., 1995; Inglehart, 1990). In other words, richer 

countries,, as well as richer individuals in one country, are slightly happier. 

Severall  explanations have been given for what seems to be a contradiction (see also 

Chapterr 2 of this thesis). First, individual well-being does not only depend on income in 

absolutee terms but also on the subjective perception of whether one's income is adequate to 

satisfyy one's needs. Second, individual income perception is subject to the individuals own 

situationn in the past as well as to the individuals own income compared with the income of 

otherr people. The latter reflects the importance of the relative position of individuals in 

societyy for their satisfaction with life. This is often referred to as the "comparison income" or 

"relativee utility" effect. According to Easterlin (1995, p.36): "... happiness, or subjective well-

being,, varies directly with one's own income and inversely with the incomes of others". The 

"others""  constitute what is known as the reference group. Third, it is often argued that 

individualss adapt to new situations by changing their expectations (Helson, 1947). This 

impliess that higher incomes are accompanied by rising expectations that lead to what is 

knownn as "the hedonic treadmill" (Brickman and Campbell, 1971) or the "preference drift" 

(vann Praag, 1971). Thus, individuals strive for high incomes even if these lead only to a 

temporaryy or small increase in well-being. 

Thiss chapter aims at an empirical testing of the importance for individual happiness or 

well-beingg of an individual's own income compared with the income of others: namely, the 

incomee of the reference group. This will be done through econometric regression of 

individuall  self-reported happiness or well-being. The empirical analysis is based on the 

Germann Socio Economic Panel (GSOEP). At a general level, this study contributes to the 

smalll  empirical literature on interdependence of individual well-being and of individual 

preferencess in general. The main contributions of this chapter in relation to previous work are 

thee following. First, the present study includes three different specifications to test the 

hypothesiss of the importance of the reference group income on individual well-being. The 
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otherr empirical studies only include the average income of the reference groups, and do not 

testt for other hypotheses. 

Second,, the estimation of Subjective Weil-Being (SWB) includes a large set of control 

variables,, such as family size, number of children in the household, education, gender, age, 

andd whether the individual works. Some of these variables are correlated with income and 

thuss its inclusion is of importance for the study of the relation between income and well-

being. . 

Third,, the data set used here has a continuous measure of income. In past studies, often the 

incomee variable is only available in intervals and not on a continuous scale (for example, 

McBride,, 2001). Additionally, SWB is measured on a 0 to 10 scale, which contrasts with 

otherr studies that only have a scale with 3 or 4 numbers. The larger the scale, the more precise 

iss the measure of individual well-being. In short, the two most relevant variables for the 

analysiss are of fairly good quality. 

Fourth,, the data is a micro-panel. The literature on the importance of income for SWB has 

beenn based on time-series or cross-sections at the macro- or micro-level. The use of time-

series,, which usually indicates a fairly stable SWB despite income growth, can not capture the 

factt that individual expectations and standards change as everybody else is also getting richer. 

Ass a result, these studies can not examine the comparison income effect. Cross-section 

analysiss can be based on individuals in the same country (micro) or on multiple countries 

(macro).. The latter type of analysis has been undertaken by psychologists, sociologists, and 

economistss alike, leading to the conclusion that richer countries have higher average levels of 

well-being.. Nevertheless, such country-comparisons suffer from the problem of cultural 

differences,, which implies that the results are doubtful since stated SWB are not comparable 

amongg countries. Cross-section micro-empirical analysis does not suffer from this limitation. 

Moreover,, this type of data allows us to test for the importance of the income of the reference 

group.. The use of micro-panel data, as in the present case, has the same advantages as the 

cross-sectionn micro-data and more. The use of panel data means that the individual's personal 

traitss that largely determine SWB can be taken into account. An optimistic individual tends to 

havee a higher SWB score than a pessimistic one, even if their objective situation is identical. 

Thee empirical analysis presented here corrects for this by including individual random effects. 
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Thus,, the error term, or unobservable variables, has a systematic part related to the individual 

thatt can be identified by means of panel data techniques. 

Thee chapter is structured as follows. Section 4.2 briefly discusses the interdependence 

amongg individual preferences, and surveys the literature. Section 4.3 formalizes the 

hypothesess to be tested. Section 4.4 presents the estimation procedure. Section 4.5 discusses 

thee empirical findings on the relationship between income, "comparison income", and well-

being.. Section 4.6 concludes. The reader is referred to Chapter 3 for an explanation of the data 

(seee Section 3.3). 

4.22 Interdependence of preferences 

Thee discussion about the interdependence of preferences and the importance of other 

individualss in one's utility and consumption decisions goes back to the inception of modern 

utilityy and consumption theory. At the beginning of the 20th century, Veblen argued that the 

marginall  utility school failed to account for the significant importance of human interactions 

forr individual decision making: "Then, too, the phenomena of human life occur only as 

phenomenaa of the life of a group or community" (Veblen, 1909, p.629). In economics, the 

interrelationn among individuals of a society is relevant at least in two respects. First, 

individualss are affected by the economic situation of their peers. Second, the consumption and 

behaviorr of individuals are influenced by decisions of other individuals in society (for a 

summary,, see Hodgson, 1988). These two issues are closely related. 

Alreadyy at the end of the 19th century, Fisher considered the introduction of the 

consumptionn of other individuals in individual utility. He argued that the purchase of 

diamonds,, for example, depends not only on the good itself but also on the status given to it 

byy society at large (Stigler, 1950). Veblen (1909, p.632) explains this as follows: "Precious 

stones,, it is admitted, even by hedonistic economists, are more esteemed than they would be if 

theyy were more plentiful and cheaper." Other economists of that time who highlighted the 

interdependentt nature of wants are Knight (1922) and Clark (1918). Somewhat later, 

Duesenberryy (1949) studied and empirically tested the impact of interdependent preferences 

onn individual consumption and savings behavior. Around the same time, Leibenstein (1950) 

reasonedd that consumers get satisfaction not only from the good itself (functional demand) but 

alsoo from other characteristics related to the consumption of the good (nonfunctional 



Incomee and well-being: an empirical analysis of the comparison income effect 61 

demand)10.. The nonfunctional demand includes the "Bandwagon effect": namely, when 

individualss consume a good because a large proportion of the society does so. In this case, the 

goodd serves the purpose of social belonging. 

Thee work on interdependence of preferences was picked up by, among others, Frank 

(1985a),, Kapteyn (1977), Kapteyn et al. (1978), and Hollander (2001). Other recent studies on 

thee interdependence of preferences concerning consumption and savings decisions are, for 

example,, Childers and Rao (1992), Bearden and Etzel (1982), Falk and Knell (2000), and 

Frankk (1985b). All these studies find that individual consumption is partly driven by others' 

consumption.. In particular, consumption decisions are, to a certain extent, a result of imitating 

otherss and following social standards. In this sense, consumption causes a negative externality 

byy reducing the welfare of other individuals (Frank, 1989; Layard, 1980). Other studies have 

examinedd the influence of interdependent preferences on individual behavior other than 

consumptionn and savings: i.e. giving charity (see, e.g., Andreoni and Scholz, 1998); voting 

(see,, e.g., Schram and Sonnemans, 1996); and labor market behavior (see, e.g., Aronsson et 

al.,, 1999; Charness and Grosskopf, 2001; Woittiez and Kapteyn, 1998). 

Duee to this interdependence of preferences, individual happiness and satisfaction will 

dependd on what one achieves in comparison with others. If everybody were to drive a Rolls 

Royce,, one would feel unhappy with a cheaper car. Thus, individual happiness and welfare 

dependd not only on the material achievements and income in absolute terms but also on one's 

relativee position incomewise. Following this line of thought, it is usually assumed that 

individuall  well-being depends on the individuals own income as well as on the income of a 

referencee group. The reference group can include all members of a society or only a subgroup, 

suchh as individuals living in the same neighborhood or having the same education level. 

Empiricall  studies that have tried to test this hypothesis are scarce. This lack of empirical work 

iss consistent with the fact that the research on the interdependence of preferences is still 

marginalizedd in economics, even if fewer economists seem to believe in isolated individual 

preferencess and utility. 

Next,, the main empirical findings using micro-data, as in the present case, on the relation 

betweenn individual well-being or welfare and the income of the reference group, are 

luu This is also related to the distinction between intrinsic value and subjective value made by the Greek 

philosopherss (Georgescu-Roegen, 1968) 



62 2 Chapterr 4 

summarizedd here. All the studies report a negative relation between an individual's own well-

beingg or welfare and others' incomes. Kapteyn and van Herwaarden (1980), Kapteyn et al. 

(1978),, Kapteyn et al. (1997), van Praag et al. (1979), and van de Stadt et al. (1985) present 

ann empirical analysis of the importance for individuals' utility of their perception about where 

theyy are in the income distribution. Individual welfare is measured by means of reported 

answerss to an income evaluation question. They find that individual utility depends negatively 

onn the income of the reference group. They call this phenomenon the reference drift effect 

(see,, for example, Kapteyn et al., 1978 p. 177). Clark and Oswald (1996) find evidence of the 

negativee influence of others' income on an individual's own Job Satisfaction, which is 

measuredd by means of self-reported questions. Thus, they analyze the comparison income 

effectt on job-utility. On individual happiness, McBride (2001) presents an empirical analysis 

too test for the effect of an individual's own income, past financial situation, and cohort 

(reference)) income on SWB. His study, as in the present case, is based on self-reported 

happiness.. Past financial situation is subjectively defined by the respondents to as whether 

theyy were better-off or worse-off than their own parents. McBride (2001) finds a negative 

correlationn between SWB and the average income of the individual's cohort and the financial 

situationn of the parents. In other words, the higher the income of the peers, the less satisfied is 

thee individual. McBride (2001) also tests for asymmetry of comparisons by regressing the 

SWBB equation on different sub-samples according to income. He finds that the coefficient of 

thee income of the reference group is larger for the richer sub-sample than for the poorer 

sample.. This is in contradiction with Dusenberry's (1949) assumption that comparisons are 

onlyy 'upwards'. 

4.33 Hypotheses and corresponding specifications 

Thiss chapter aims at testing the importance of the income of other individuals on own well-

being.. The following relation is assumed for each individual n at time t: 

WW = SWB(y,yr,X), (1) 

wheree Wis the economic concept of welfare or well-being, >> stands for the family income and 

yyrr for the family income of the reference group. The vector of variables A'includes individual 
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andd household socioeconomic and demographic characteristics, such as age, education, 

numberr of children living in the household, and whether the individual works. The set of 

variabless X that influence individual SWB has been discussed in the economic and 

psychologicall  literature (see, for example, Argyle, 1999). In the present paper, the decision of 

whichh variables X have to be included is based on the literature and data availability. 

Thee empirical analysis will be based on four different specifications of Equation (1) so as 

too test for various hypotheses regarding the influence of income and the income of the 

referencee group on SWB. The most simple specification is one which includes, besides X, 

onlyy own family income as a determinant of SWB. This will be the first specification 

presentedd in the empirical analysis. A common assumption in economics is that family 

incomee (y) is positively related to well-being. In cross-section analysis, the income coefficient 

hass been always found to be positive although not very large. Often, the utility or individual 

welfaree function is believed to be concave in income and, consequently, income is introduced 

inn logarithmic form. This approach is followed here. 

AA second specification will add the income of the reference group to the first specification. 

Thee reference income, yr, is anticipated to be negatively correlated with individual well-being. 

Inn other words, the higher the income of the reference group, the less satisfied individuals are 

withh their own income. This paper defines the reference income of an individual as the 

averagee income of the reference group, i.e. j / , , where i are the individuals who belong to 

thee same reference group. Yr will be included in a logarithmic specification. So far, only a few 

otherr studies on satisfaction and income have included the income of the reference group in 

thee regression (see, e.g., Clark and Oswald, 1996; Kapteyn and Herwaarden, 1980, Kapteyn et 

al.,, 1997; McBride, 2001), and all found a negative coefficient. 

AA third specification assumes that SWB depends on the distance between the individual's 

ownn and the reference group income. This is done by including the difference between the 

logarithmm of the individual's own income and the logarithm of the average income of the 

referencee group, i.e. Ln{y)-Ln{yr). This variable is expected to have a positive impact on 

SWB,, indicating that the richer an individual is in comparison with others, the happier she 

wil ll  be. Similarly, if yr is larger than y, then the larger the difference, the unhappier the 

individuall  will be. 
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AA fourth and last specification hypothesizes that income comparisons are not symmetric (see 

Duesenberry,, 1949; Hollander, 2001; Frank, 1985a,b). In this context, asymmetry means that, 

whilee the happiness of individuals is negatively affected by an income below that of their 

referencee group, individuals with an income above that of their reference group do not 

experiencee a positive impact on happiness or well-being. This idea was introduced in 1949 by 

Duesenberryy (1949, Chapter 2), who argued that poorer individuals are negatively influenced 

byy the income of their richer peers, while the opposite is not true, i.e. richer individuals do not 

gett happier from knowing their income is above that of their co-citizens. 

Too test for asymmetry, two new variables, richer and poorer, are created as follows: 

Iff  y > yr then richer = \n(yj - \n(y,) 

poorerpoorer = 0. 

Iff  y < yr then richer = 0 

poorerpoorer = \n(yr) - \r\(y). 

Iff  y = yr then richer - 0 

poorerpoorer = 0. (2) 

Thiss fourth specification wil l include the set of explanatory variables X, own family income, 

andd the two variables poorer and richer. According to the hypothesis, the coefficient of the 

variablee richer is expected to be non-significant, or at least of a smaller magnitude than the 

variablee poorer. 

Somee economists have argued that people perceive income increases of the poorer as 

positive,, so that income redistribution and taxation are justified from a Pareto-optimality 

perspectivee (see Hochman and Rodgers, 1969). Kapteyn and van Herwaarden (1980) discuss 

thiss finding and present empirical results that support the opposite idea: namely, that the 

higherr the income of others, the unhappier an individual is. Thus, increasing income of other 

individualss decreases individual happiness. This means that the argument of Hochman and 

Rodgerss (1969) is not justified. Nevertheless, if the asymmetry holds, then "...progressive 
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incomee taxes are necessary to allocational efficiency" (Duesberry, 1949, p. 103). Evidently, 

testingg for asymmetry, as is done here, is very appropriate for this policy-relevant issue. 

Ann obvious question is how to define the reference group, i.e. who belongs to the reference 

groupp of each individual. Does it include all the individuals of a country, or just those with the 

samee education level, age, gender or region? The literature is divided on this. For example, 

Easterlinn (1995) implicitly assumes that individuals compare themselves with all the other 

citizenss of the same country. Persky and Tarn (1990) assume that all individuals living in the 

samee region are part of the same reference group. McBride (2001) includes in the reference 

groupp of each individual all people in USA who are in the age range of 5 years younger and 5 

yearss older than the individual concerned. Van de Stadt et al. (1985) define the reference 

groupp according to education level, age, and employment status. In some studies, gender is 

alsoo considered a relevant variable in defining a reference group. 

Thee present study combines various criteria, so that the reference group contains all the 

individualss with a similar education level, inside the same age bracket, and living in the same 

region,, i.e. West or East Germany. Education is divided into five different categories 

accordingg to the number of years of education, i.e. less than JO, 10, J J, J 2, and 12 or more 

yearss of education. The age brackets are: younger than 25, 25-34, 35-44, 45-65, and 66 or 

older.older. This procedure generates 50 different reference groups. Note that the reference group is 

assumedd to be exogenous, which is standard in empirical work11. 

4.44 Estimation procedure 

Inn this chapter, we will assume that individual well-being is comparable at an ordinal level. 

Consequently,, the SWB question is estimated by means of an Ordered Probit model (see 

Maddala,, 1983). The model here describes the latent unobservable variable, SWB in the 

followingg way: 

SWB'SWB'MM =a + /3 v,„  + r yt,„  +!<?,**,„  + eHI, (3) 
k k 

111 Falk and Knell (2000) present a theoretical model in which the reference group is endogenous. 
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wheree n indicates the individual, / indicates the time, x is a set of k explanatory variables, y 

representss income, yr represents reference income, and em captures the unobservables. 

Inn order to make use of the panel structure of the data set, the estimation of Equation (3) 

alsoo includes fixed time effects and individual random effects. The inclusion of fixed time 

effects,, T, accounts for the yearly changes that are the same for all individuals. The most 

relevantt example in this context is inflation. Thus, by including time fixed effects, it is not 

necessaryy to transform the monetary variables from nominal to real terms. The individual 

randomm effects account for the unobservable characteristics that are constant across time but 

differentt for each individual: for example, individual personal traits such as optimism and 

capacityy to deal with adversities. In other words, the regression accounts for the fact that 

givenn personal characteristics y, yr, and xk, optimistic individuals tend to report higher SWB 

thann pessimistic individuals. The error structure of Equation (3) is then rewritten as: 

*„ rr  = U „  +*?„, , ( 4 ) 

wheree un is the individual random effect and rjm is the usual error term. As usual, the error 

termss are assumed to be random and not correlated with the observable explanatory variables. 

Forr the case of the individual random effects, this seems a rather strong assumption, as it 

impliess that unobservable individual characteristics, such as optimism and intelligence, are 

nott correlated with observable explanatory variables, such as income and education. The most 

widely-usedd solution to address this issue was proposed by Mundlak (1978). He allows for 

correlationn between the individual random effects and some of the observable variables by 

assumingg the following structure of this correlation (see also Chamberlain, 1980; Hsiao, 

1986): : 

uunn =Y,A.jzjn +G)n. (5) 

Thee individual random effect vn is thus decomposed into two terms: (1) a pure error term, con, 

whichh is not correlated with the observable explanatory variables; and (2) a part that is 

correlatedd with a subset, zjnl, of the observable variables, xt m , where j <k. The correlation 
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betweenn z nt and the individual random effect is assumed to be of the form A z jn. The sub­

set,, z ,„  , includes variables such as income and years of education. Other variables, such as 

agee and gender, are not assumed to be correlated with the unobservable individual random 

effect.. The coefficient A can be read as a correlation corrector factor without any further 

meaningg for SWB, or alternatively an economic interpretation can be given to X. Here, X is 

assumedd to only represent a statistical correction . 

Rewritingg Equation (3) by incorporating the individual random and time fixed effects: 

SWB'SWB'nlnl =a + vT + j3 ynl+y yrM + £<V*.„ r + Z A/f » + w» + 1«>  ( 6) 

Thee model uses the common assumption that E(eo) = E{r/) = 0 and errors are normally 

distributed. . 

4.55 Estimation results 

Thiss section presents estimation results of the form of Equation (6), which accommodates for 

thee four different specifications presented in 3.2'\ The discussion hereafter focuses on the 

incomee coefficients. The coefficients of the other variables do not present surprises for the 

connoisseurr of the SWB literature. The interested reader is referred to Chapter 2 of this thesis 

andd Argyle (1999), for a survey. The pseudo-R2,s for all four regressions are at about 0.07 to 

0.08.. This is in accordance with the belief that only about 8% to 20% of individual SWB 

dependss on objective variables and thus can be explained (Kahneman et al., 1999). 

122 Note that, in Chapter 3, an economic interpretation of the coefficient X was given. 
133 The estimation procedure: namely. Ordered Probit with individual random effects, is performed with LIMDEP 

7.0.. Convergence was reached with the default convergence criterion and initial parameters, so that no further 

modificationss were needed (Greene, 1998). As is standard in Ordered Probit, the variance of the error term was 

standardizedd so that a1 = 1. Thus, the total error variance is equal to 1 + <T"u. 
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Tablee 4.1 General Satisfaction, first  specification, GSOEP 1992-1997 

Total l Westerners s Easterners s 
Estimatee t-ratio Estimate t-ratio Estimate t-ratio 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

13.039 9 
0.223 3 
0.177 7 
0.115 5 
0.129 9 
0.096 6 

21.064 4 
15.527 7 
11.978 8 
7.605 5 
8.633 3 
6.110 0 

10.666 6 
0.350 0 
0.265 5 
0.182 2 
0.161 1 
0.113 3 

14.670 0 
20.516 6 
14.978 8 
10.096 6 
9.128 8 
6.076 6 

18.941 1 
-0.065 5 
-0.033 3 
-0.049 9 
0.046 6 
0.038 8 

14.875 5 
-2.289 9 
-1.184 4 
-1.700 0 
1.611 1 
1.306 6 

Ln(age)) -7.822 -22.526 -6.422 -15.728 -11.727 -16.562 
Ln(age)A22 1.039 21.763 0.840 14.954 1.593 16.356 

Agee reaches a minimum at 43.072 45.747 39.709 
Ln{jamilyLn{jamily income) 0.248 16.672 0.163 9.415 0.334 10.726 
Ln(yearss of education) 0.078 0.675 0.058 0.437 0.477 1.969 
Ln{numberr children at home +1) -0.046 -2.530 -0.029 -1.387 -0.018 -0.468 
Ln(numberr adults at home) -0.116 -6.354 -0.092 -4.432 -0.108 -2.758 
Malee -0.068 -3.989 -0.065 -3.260 -0.058 -1.696 
Livingg together'» 0.146 10.954 0.176 11.754 0.158 4.714 
Workerr 0.194 15.538 0.147 9.861 0.331 14.133 
Easternerr -0.545 -23.808 

Meann (ln(family income) 
Meann (ln(years of education)) 
Meann (ln(children at home +1)) 
Meann (ln(adults at home)) 

0.4499 15.690 
-0.1800 -1.459 
-0.0799 -2.585 
-0.1844 -5.565 

0.485 5 
-0.123 3 
-0.133 3 
-0.115 5 

14.653 3 
-0.863 3 
-3.764 4 
-3.045 5 

0.517 7 
-0.710 0 
-0.014 4 
-0.538 8 

8.461 1 
-2.790 0 
-0.230 0 
-7.317 7 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
Interceptt term 6 
Interceptt term 7 
Interceptt term 8 
Interceptt term 9 

0.334 4 
0.815 5 
1.341 1 
1.768 8 
2.655 5 
3.209 9 
4.060 0 
5.372 2 

19.856 6 
40.522 2 
63.620 0 
83.795 5 
123.235 5 
148.728 8 
187.790 0 
244.027 7 

0.325 5 
0.779 9 
1.268 8 
1.681 1 
2.504 4 
3.040 0 
3.884 4 
5.204 4 

16.264 4 
31.990 0 
49.956 6 
65.814 4 
96.138 8 
116.618 8 
149.081 1 
197.750 0 

0.358 8 
0.896 6 
1.486 6 
1.938 8 
2.936 6 
3.530 0 
4.413 3 
5.728 8 

11.333 3 
24.390 0 
38.178 8 
50.118 8 
74.241 1 
88.921 1 
110.000 0 
135.968 8 

6.2311 276.453 6.087 227.358 6.493 145.730 

Stdd Dev. of individual random effect 1.019 136.823 1.045 116.029 0.948 8 68.638 8 

Numberr of Observations 
Numberr of Individuals 
Logg Likelihood 
Pseudo-R2 2 

71911 1 
15881 1 

-124201 1 
0.080 0 

51472 2 
11527 7 

-87986.2 2 
0.084 4 

20439 9 
4354 4 

-35823.4 4 
0.072 2 

Estimationn by Ordered Probit with individual random effects and time fixed effects. 



Incomee and well-being: an empirical analysis of the comparison income effect 69 

First,, the results for the first, most simple, specification, in which only family income and the 

controll  variables are included, is given in Table 4.1. It is shown that the income coefficient is 

significantt and positively related to SWB for all three sub-samples, i.e. all Germans, 

Easterners,, and Westerners. This result is in accordance with the usual findings: namely, that 

richerr individuals are, ceteris paribus, happier than their poorer co-citizens. The income 

coefficientt is clearly larger for Easterners than for Westerners. This is in agreement with the 

literature,, which suggests that (absolute) income is relatively more important for poorer 

individualss than for richer ones. Note that Easterners have a lower average income than the 

Westernerss (see Chapter 3). 

Itt is often argued that the relation between income and well-being is not very strong. To 

understandd the importance of income for individual well-being, the family income coefficient 

hass to be put into perspective. To do that, the income effect on SWB is compared with the 

effectt of other variables. First, the impact of income on the SWB of a representative 

individualindividual is calculated. Hereafter, the representative individual is someone who lives in 

Germanyy in 1996 and who shares all characteristics with the sample average. The expected 

SWBB of the representative individual is equal to 3.762. This falls between the intercept terms 

66 and 7, which corresponds to the category 7 on the original 0 to 10 scale. This calculation 

showss that income is, after 'age', the individual characteristic that contributes the most to the 

expectedd SWB of 3.762. This implies that, for this representative individual, income is the 

secondd most relevant objective variable for SWB. 

Second,, the impact of income on SWB is compared with the impact of a change on other 

variables.. For example, imagine that the representative individual is identical to the one 

above,, except that he/she lives alone. If this individual were to start living with a partner, 

he/shee would then increase individual expected SWB in the same quantity as if he/she were to 

experiencee an income increase of 81%. Thus, for the representative individual who lives 

alone,, an income increase of 81% brings about the same happiness as starting to live with a 

partner.. These two examples seem to indicate that (a) the level of income is very important for 

individuall  SWB and (b) the importance of income for SWB is not irrelevant when comparing 

withh one of the other variables. 

Nevertheless,, income changes do not lead to much improvements of SWB. For example, 

thee representative individual needs an income increase of about 5000% in order to increase 
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hiss or her expected SWB from 3.762 to 4.762. An expected SWB of 4.762 falls between 

interceptss 7 and 8, which corresponds to 8 in the 0 to 10 scale. Remember that the 

representativee individual's expected SWB of 3.762 corresponds to 7 on this scale. The income 

increasee needs to be of about 340% in order to obtain an expected SBW of just above 4.060, 

whichh already corresponds to category 8 of the original 0 to 10 scale. 

Tablee 4.2 presents the results for the second specification, in which, besides family 

income,, the average income of the reference group is included. The inclusion of the average 

incomee of the reference group does not change the family income coefficient significantly. 

Thee expected SWB for the representative individual is now 3.761, virtually the same as with 

thee first specification. As expected, the average income of the reference group has a negative 

impactt on SWB (McBride, 2001). Actually, both income coefficients are very similar. For 

Westerners,, the coefficient of the average income of the reference group is higher than the 

coefficientt of the individual's own family income. For Easterners and for the total sample, 

thiss is the opposite. The results imply that if all individuals of the same reference group enjoy 

ann income increase of the same magnitude, their expected SWB remains fairly constant. 
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Tablee 4.2 General Satisfaction, second specification, GSOEP 1992-1997 

Total l Westerners s Easterners s 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Agee reaches a minimum at 
Ln(familyLn(family income) 
Ln(yearss of education) 
Ln{numberr children at home +1) 
Ln(numberr adults at home) 
Male e 
Livingg together? 
Lnfaveragee Income Reference Group] 
Worker r 
Easterner r 

Meann (ln(family income) 
Meann {ln(years of education)) 
Meann (ln(children at home +1)) 
Meann {ln(adults at home)) 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
Interceptt term 6 
Interceptt term 7 
Interceptt term 8 
Interceptt term 9 

Coefficient t 

14.470 0 
0.220 0 
0.177 7 
0.115 5 
0.129 9 
0.096 6 

-7.693 3 
1.017 7 

43.995 5 
0.248 8 
0.112 2 
-0.046 6 
-0.114 4 
-0.064 4 
0.144 4 
-0.226 6 
0.197 7 
-0.598 8 

0.456 6 
-0.126 6 
-0.084 4 
-0.185 5 

0.333 3 
0.815 5 
1.341 1 
1.768 8 
2.655 5 
3.208 8 
4.060 0 
5.372 2 
6.232 2 

t-ratio o 

20.615 5 
15.367 7 
11.974 4 
7.559 9 
8.614 4 
6.160 0 

-21.543 3 
20.603 3 

16.801 1 
0.971 1 
-2.542 2 
-6.299 9 
-3.678 8 
10.808 8 
-3.469 9 
15.771 1 
-21.615 5 

16.065 5 
-1.012 2 
-2.751 1 
-5.580 0 

19.859 9 
40.519 9 
63.604 4 
83.739 9 
123.200 0 
148.708 8 
187.781 1 
244.190 0 
276.681 1 

Coefficient. . 

11.983 3 
0.348 8 
0.266 6 
0.181 1 
0.160 0 
0.114 4 

-6.303 3 
0.819 9 
46.781 1 
0.167 7 
0.081 1 
-0.028 8 
-0.093 3 
-0.064 4 
0.175 5 
-0.206 6 
0.150 0 

0.486 6 
-0.063 3 
-0.143 3 
-0.113 3 

0.325 5 
0.779 9 
1.268 8 
1.679 9 
2.503 3 
3.038 8 
3.883 3 
5.203 3 
6.085 5 

t-ratio o 

14.796 6 
20.427 7 
15.053 3 
10.051 1 
9.091 1 
6.119 9 

-14.860 0 
13.996 6 

9.698 8 
0.605 5 
-1.372 2 
-4.516 6 
-3.191 1 
11.718 8 
-2.682 2 
10.067 7 

14813 3 
-0.435 5 
-4.045 5 
-2.986 6 

16.270 0 
32.024 4 
49.954 4 
65.731 1 
96.096 6 
116.572 2 
149.038 8 
197.872 2 
227.560 0 

Coefficient. . 

20.452 2 
-0.071 1 
-0.037 7 
-0.052 2 
0.044 4 
0.038 8 

-11.635 5 
1.572 2 

40.508 8 
0.333 3 
0.503 3 
-0.016 6 
-0.104 4 
-0.055 5 
0.156 6 
-0.244 4 
0.331 1 

0.535 5 
-0.626 6 
-0.019 9 
-0.544 4 

0.358 8 
0.896 6 
1.485 5 
1.937 7 
2.936 6 
3.529 9 
4.411 1 
5.726 6 
6.492 2 

t-ratio o 

13.759 9 
-2.479 9 
-1.329 9 
-1.799 9 
1.549 9 
1.289 9 

-16.446 6 
16.045 5 

10.727 7 
2.082 2 
-0.433 3 
-2.652 2 
-1.639 9 
4.679 9 
-1.845 5 
14.162 2 

8.753 3 
-2.404 4 
-0.304 4 
-7.420 0 

11.335 5 
24.391 1 
38.182 2 
50.118 8 
74.239 9 
88.913 3 
109.992 2 
135.961 1 
145.683 3 

Stdd Dev. of individual random effect 1.018 8 136.815 5 1.044 4 116.065 5 0.947 7 68.581 1 

Numberr of Observations 
Numberr of Individuals 
Logg Likelihood 
Pseudo-R2 2 

71911 1 
15881 1 
124252 2 
0.0800 0 

51472 2 
11527 7 

-88048.9 9 
0.0834 4 

20439 9 
4354 4 

-35829.9 9 
0.0714 4 

Estimationn by Ordered Probit with individual random effects and time fixed effects. 
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Tablee 4.3 General Satisfaction, thir d specification, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 
Eachh minimum reach at 
Ln(familyy income) 
Ln(yrs.. Education) 
Ln(children+1) ) 
Ln(( adults) 
Male e 
Livingg together? 
Ln(Fam.inc)Ln(Fam.inc) -Ln(Avg(lncRe/Group) 
Worker r 
Easterner r 

Meann (ln(family income) 
Meann (ln(years of education)) 
Meann (ln{children at home +1)) 
Meann (ln{adults at home)) 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
Interceptt term 6 
Interceptt term 7 
Interceptt term 8 
Interceptt term 9 

Total l 
Coeff. . 

13.646 6 
0.222 2 
0.176 6 
0.114 4 
0.129 9 
0.095 5 

-7.619 9 
1.009 9 

43.554 4 
0.109 9 
0.090 0 
-0.045 5 
-0.114 4 
-0.067 7 
0.144 4 
0.138 8 
0.195 5 
-0.574 4 

0.455 5 
-0.136 6 
-0.078 8 
-0.180 0 

0.334 4 
0.815 5 
1.341 1 
1.768 8 
2.655 5 
3.209 9 
4.060 0 
5.371 1 
6.231 1 

t-ratio o 

20.239 9 
15.434 4 
11.901 1 
7.542 2 
8.575 5 
6.088 8 

-20.941 1 
20.038 8 

1.644 4 
0.780 0 
-2.475 5 
-6.276 6 
-3.899 9 
10.858 8 
2.130 0 
15.629 9 

-21.376 6 

15.868 8 
-1.086 6 
-2.559 9 
-5.448 8 

19.856 6 
40.514 4 
63.595 5 
83.748 8 
123.172 2 
148.640 0 
187.661 1 
243.906 6 
276.344 4 

Westerners s 
Coeff. . 

11.184 4 
0.350 0 
0.265 5 
0.182 2 
0.161 1 
0.113 3 

-6.196 6 
0.807 7 
46.378 8 
0.033 3 
0.074 4 
-0.028 8 
-0.091 1 
-0.063 3 
0.175 5 
0.131 1 
0.148 8 

0.489 9 
-0.088 8 
-0.133 3 
-0.111 1 

0.325 5 
0.779 9 
1.268 8 
1.680 0 
2.504 4 
3.039 9 
3.884 4 
5.204 4 
6.086 6 

t-ratio o 

14.330 0 
20.492 2 
14.948 8 
10.063 3 
9.091 1 
6.060 0 

-14.235 5 
13.404 4 

0413 3 
0.557 7 
-1.340 0 
-4.373 3 
-3.170 0 
11.701 1 
1.682 2 
9.940 0 

14.756 6 
-0.606 6 
-3.758 8 
-2.943 3 

16.263 3 
31.979 9 
49.921 1 
65.757 7 
96.068 8 
116.521 1 
148.935 5 
197.577 7 
227.211 1 

Easterners s 
Coeff. . 

19.746 6 
-0.069 9 
-0.036 6 
-0.051 1 
0.045 5 
0.038 8 

-11.582 2 
1.569 9 

40.120 0 
0.176 6 
0.476 6 
-0.017 7 
-0.106 6 
-0.057 7 
0.155 5 
0.158 8 
0.332 2 

0.527 7 
-0.636 6 
-0.014 4 
-0.535 5 

0.358 8 
0.896 6 
1.485 5 
1.937 7 
2.936 6 
3.530 0 
4.413 3 
5.728 8 
6.493 3 

t-ratio o 

13.643 3 
-2.398 8 
-1.273 3 
-1.765 5 
1.561 1 
1.285 5 

-16.147 7 
15.791 1 

1.325 5 
1.963 3 
-0.442 2 
-2.706 6 
-1.685 5 
4.643 3 
1.229 9 
14.165 5 

8.591 1 
-2.421 1 
-0.215 5 
-7.270 0 

11.333 3 
24.393 3 
38.181 1 
50.120 0 
74.249 9 
88.926 6 
110.007 7 
136.000 0 
145.762 2 

Stdd Dev. of individual random effect 1.018 8 136.771 1 1.045 5 15.967 7 0.947 7 68.615 5 

Numberr of Observations 
Numberr of Individuals 
Logg Likelihood 
Pseudo-R2 2 

71911 1 
15881 1 
124199 9 
0.080 0 

51472 2 
11527 7 

-87984.9 9 
0.083 3 

20439 9 
4354 4 

-35822.6 6 
0.072 2 

Estimationn by Ordered Probit with individual random effects and time fixed effects. 
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Tablee 4.3 presents the results for the third specification, in which the average income of the 

referencee group is substituted by the difference between the individual's own family income 

andd reference income. As expected, the coefficient of the difference is positive, indicating that 

thee larger an individual's own income is in comparison to the reference group income, the 

happierr the individual is. Nevertheless, the coefficient of the difference between an 

individual'ss own income and reference groups income is only significant for the sub-sample 

off  all Germans. Additionally, the income coefficient now becomes non-significant for all sub-

samples.. For this specification, the representative individual has an expected SWB of 3.740. If 

thee individual experiences an income increase from about 3,500 to 15,000 DM per month, 

whilee the income of the reference group is kept identical (3,800 DM), his/her expected SWB 

increasess to almost 10%, i.e. 4.106. This falls between the intercept terms 7 and 8, which 

correspondss to level 8 of the original 0 to 10 ranking. Imagine that this individual with an 

incomee of 15,000 DM now changes his/her reference group and starts comparing him/herself 

withh a reference group with an average income of 15,000 DM. In these circumstances, the 

expectedd SWB would decrease to 3.916, corresponding to 7 in the original ranking. 

Tablee 4.4 presents the results for the fourth specification, which includes the variables 

richerricher and poorer. The family income coefficient is, as for the third specification, non­

significantt for all three sub-samples. Table 4.4 indicates that for Easterners the comparison 

incomee effect is symmetric, i.e. the variables richer and poorer have approximately the same 

magnitude.. Nevertheless, these two variables are non-significant. On the other hand, for 

Westernerss and for the whole sample, the comparisons are asymmetric. In concrete terms, the 

coefficientt for richer is non-significant and smaller than the coefficient for poorer. The 

coefficientt of the variable poorer is significant for both sub-samples. This yields the 

conclusionn that for West Germans comparisons are, as postulated by Duesenberry (1949), 

asymmetricc and upwards. This is in contradiction with the findings of McBride (2001), who 

regressess SWB on a US data set. For Easterners, comparisons are symmetric. 
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Tablee 4.4 General Satisfaction, fourth specification, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Agee reaches a minimum at 
Ln(familyLn(family income) 
Ln(( years of education) 
Ln(children+1) ) 
Ln(( adults) 
Male e 
Livingg together? 
RicherRicher than average (Ln(Y) - Ln(Yr) > 0) 
PoorerPoorer than average (Ln(Yr) — Ln(Y) > 0) 
Worker r 
Easterner r 

Meann (ln(family income) 
Meann (ln(years of education)) 
Meann (ln(children at home +1)) 
Meann (ln(adults at home)) 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
Interceptt term 6 
Interceptt term 7 
Interceptt term 8 
Interceptt term 9 

Stdd Dev. of individual random effect 

Numberr of Observations 
Numberr of Individuals 
Logg Likelihood 
Pseudo-R2 2 

Total l 
Coefficient t 

13.679 9 
0.219 9 
0.174 4 
0.114 4 
0.128 8 
0.096 6 

-7.617 7 
1.009 9 

43.548 8 
0.100 0 
0.090 0 
-0.045 5 
-0.112 2 
-0.067 7 
0.139 9 
0.079 9 
-0.189 9 
0.195 5 
-0.575 5 

0.463 3 
-0.134 4 
-0.080 0 
-0.183 3 

0.334 4 
0.815 5 
1.342 2 
1.769 9 
2.656 6 
3.209 9 
4.061 1 
5.372 2 
6.231 1 

1.018 8 

71911 1 
15881 1 

-124194 4 
0.080 0 

t-ratio o 

20.283 3 
15.199 9 
11.792 2 
7.487 7 
8.548 8 
6.136 6 

-20.947 7 
20.044 4 

1.496 6 
0.778 8 
-2.518 8 
-6.149 9 
-3.946 6 
10.418 8 
1.173 3 

-2.826 6 
15.594 4 

-21.435 5 

16.074 4 
-1.073 3 
-2.626 6 
-5.522 2 

19.854 4 
40.499 9 
63.561 1 
83.696 6 
123.112 2 
148.563 3 
187.562 2 
243.763 3 
276.163 3 

136.698 8 

Westerners s 
Coefficient t 

11.253 3 
0.346 6 
0.264 4 
0.181 1 
0.160 0 
0.114 4 

-6.210 0 
0.809 9 
46.346 6 
0.019 9 
0.069 9 
-0.029 9 
-0.087 7 
-0.065 5 
0.168 8 
0.037 7 
-0.208 8 
0.147 7 

0.503 3 
-0.082 2 
-0.137 7 
-0.116 6 
0.263 3 
0.325 5 
0.779 9 
1.268 8 
1.681 1 
2.504 4 
3.040 0 
3.884 4 
5.204 4 
6.087 7 

1.044 4 

51472 2 
11527 7 

-87977.3 3 
0.083 3 

t-ratio o 

14.415 5 
20.264 4 
14.880 0 
10.020 0 
9.079 9 
6.152 2 

-14.278 8 
13.447 7 

0.234 4 
0.519 9 
-1.390 0 
-4.160 0 
-3.249 9 
11.165 5 
0.456 6 
-2.602 2 
9.892 2 

15.078 8 
-0.564 4 
-3.862 2 
-3.061 1 

16.259 9 
31.959 9 
49.875 5 
65.687 7 
96.007 7 
116.443 3 
148.831 1 
197.444 4 
227.068 8 

115.908 8 

Easterners s 
Coefficient t 

19.738 8 
-0.069 9 
-0.036 6 
-0.051 1 
0.045 5 
0.038 8 

-11.577 7 
1.568 8 

40.119 9 
0.175 5 
0.476 6 
-0.017 7 
-0.106 6 
-0.057 7 
0.155 5 
0.153 3 
-0.161 1 
0.332 2 

0.527 7 
-0.637 7 
-0.014 4 
-0.535 5 

0.358 8 
0.896 6 
1.485 5 
1.937 7 
2.936 6 
3.530 0 
4.413 3 
5.728 8 
6.493 3 

0.947 7 

20439 9 
4354 4 

-35822.6 6 
0.072 2 

t-ratio o 

13.637 7 
-2.388 8 
-1.273 3 
-1.765 5 
1.557 7 
1.284 4 

-16.137 7 
15.780 0 

1.319 9 
1.964 4 

-0.443 3 
-2.702 2 
-1.684 4 
4.602 2 
1.156 6 
-1.216 6 
14.161 1 

8.561 1 
-2.423 3 
-0.216 6 
-7.266 6 

11.332 2 
24.390 0 
38.179 9 
50.120 0 
74.247 7 
88.925 5 
110.002 2 
135.992 2 
145.744 4 

68.583 3 

Estimationn by Ordered Probit with individual random effects and time fixed effects. 
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4.66 Conclusions 

Thiss chapter presented an empirical test of four hypotheses about the importance of income 

andd "comparison income" for individual well-being. The empirical analysis has taken the 

responsess to a life satisfaction question as a measure for individual well-being or happiness. 

Thee data used is a sub-sample of the GSOEP data set. The estimation results distinguish 

betweenn (former) East and West Germans. 

Thee relevance of the present study lies in two features. First, it contributes to the small 

empiricall  literature on the impact of interdependent preferences on individual well-being. 

Thiss is especially true when looking at the studies that, like this one, use micro-data and 

measuree well-being by means of self-reported answers to a life satisfaction question. Second, 

itt differs from other studies, as it tests four different hypotheses of the relation between 

incomee and individual well-being. The four specifications are based on the following 

hypotheses:: (1) only an individual's own family income is important; (2) individual well-

beingg depends on the income of the reference group; or (3) on the difference between an 

individual'ss own income and the average income of the reference group; and (4) income 

comparisonss are 'upwards'. The empirical analysis estimates individual subjective well-being 

byy means of an Ordered Probit model with individual random effect. The regression includes 

aa large set of variables, such as education and working status. 

Thee main conclusions can be summarized as follows: (1) even if income has a small effect 

onn individual well-being, the effect is not insignificant when compared with other objective 

variables;; (2) the impact of income on individual well-being is larger for East than for West 

Germans,, which makes sense, given that Easterners are poorer than Westerners; (3) increases 

inn family income accompanied by identical increases in the income of the reference group do 

nott lead to significant changes in well-being; (4) the larger an individual's own income is in 

comparisonn with the income of the reference group, the happier the individual is; and (5) for 

Westernerss and for the total German sample, the comparison effects are asymmetric; this 

meanss that poorer individuals' well-being is negatively influenced by the fact that their 

incomee is lower than that of their reference group, while richer individuals do not get happier 

fromm having an income above the average. In other words, comparisons are mostly 'up­

wards'. . 





Chapterr 5 

Individua ll  Health Satisfaction analyzed: differentiatin g the impact of illnesses on Health 

Satisfactionn according to age 

5.11 Introductio n 

Thiss chapter examines individual Health Satisfaction (HS) and its determinants. Concretely, it 

lookss at the impact of a chronic illness or a physical impairment on HS. Often in the literature, 

thee health of an individual is evaluated by experts, such as medical doctors; or by healthy 

individualss who are asked to evaluate an hypothetical situation. Cutler and Richardson (1997, 

p.251)) observe that "An obvious difficulty with the survey approach is the speculative nature 

off  the question. People who are not paralyzed are likely to have littl e sense about what life 

withh paralysis would be like." 

AA more fundamental problem is the well-known fact that individuals adapt to their 

situationn (see, for example, Ubel et al., 2001). This implies that individuals evaluate a certain 

healthh status with reference to their own situation. Say there are two individuals A and B with 

healthh status hA and hB. respectively. Individual A evaluates a health status h by £/(/*;/r J and B 

byy U(h;hs). Let hA stand for the situation of perfect health and hB for the status of a chronic 

disease,, then the health loss caused by the illness is probably evaluated differently by patients 

thann by healthy persons: namely, the health difference U(h/,ht)- U(hB;hA) is not necessarily 

equall  to U(h4\hB)-U(hB;hB). An evident solution is to evaluate health difference by means 
n n 

off  U(h4;h4)-U(hB;hB)or the utility function U(h) = U(h;h). Such a function can only be 

constructedd by collecting self-reported health satisfaction from different individuals with 

differentt health status, each evaluating only their own health situation. This is the approach 

followedd in the current study. 

HSS questions have been used before in order to study individual health utility (see, e.g., 

Boundd et al, 1999; Cutler and Richardson, 1997 and 1998; Groot, 2000; Kerkhofs and 

144 This chapter is based on van Praag and Ferrer-i-Carbonell (2002). 
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Lindeboom,, 1995). Cutler and Richardson (1997, p.252) state that: 'This method is preferable 

too the others in the literature because it is straightforward for people to answer, it is based on 

individual,, not expert opinion, and it has been conducted over time so we can see how QALY 

weightss vary." All these studies, like the present one, regress the answers to the health 

satisfactionn question on various socio-economic variables as well as on variables representing 

thee objective health situation of the individuals, such as whether the individual suffers from a 

specificc illness. The existing literature, however, has never accounted for the possibility that 

thee effect of a disease on an individual's health satisfaction depends on the age of the patient. 

Inn contrast, the specification presented here does leave room for this possibility, by 

introducingg disease-specific age effects. 

Thee chapter is structured as follows. Section 5.2 presents the model. Section 5.3 describes 

thee data used in the empirical analysis: namely, the British Household Panel Survey (BHPS). 

Sectionn 5.4 discusses the estimation results for the HS equation. Section 5.5 concludes. 

5.22 The model 

Healthh quality or utility is operationalized by means of the following Health Satisfaction 

question: : 

Howw dissatisfied or satisfied are you with your health? 

Figuree 5.1 Health Satisfaction question, BHPS 

Inn the data set used here, individuals are asked to give a categorical answer from 1 to 7, where 

11 stands for 'not satisfied at all', and 7 for 'completely satisfied'. The answer to this question 

iss referred to as the individual's subjective Health Satisfaction (HS). HS is the observed 

discrete-valuedd counterpart of an individual health utility index H, which is not continuously 

observable. . 

Here,, it is assumed that there is a function H = H(h,x) and a partition {(/*._,,//.J ,̂ with 

/j/j 00 =-QO and ju., =+oo, such that H e (#._,,//_) ifHS=i (i=l,...,7). It is also assumed that H 

dependss on the objective health status h and on a vector of individual characteristics x. The H 

functionn is specified as: 
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HHnini = c: + j3'xnl + y'hm + gx„ + enl +un. (1) 

Equationn (1) is estimated by applying an Ordered Probit model on HS, taking into account the 

panell  character of the data set. The subscripts n and t stand for individual n and time t, 

respectively.. The vector x„,  consists of various explanatory objective variables, such as 

income,, education, and age. The vector hnh representing objective health, is a vector of 13 

dummyy variables corresponding to the 13 different illnesses observed in the sample. They 1 

componentt equals 1 if the respondent suffers from the illness/ and equals 0 otherwise. The 

errorr term em is assumed to be N (0,l)-distributed, as is standard in Ordered Probit analysis. 

Thee regression includes individual random effects u„,  which are constant across time but 

differr across individuals, and fixed time effects c,. Furthermore, some of the explanatory 

variabless (*„,) are incorporated not only as their yearly value but also as their average over the 

threee years (xn). Mundlak (1978) proposed the same specification, where he argued that the 

meann of x 'picks up' the correlation between some of the observed individual characteristics 

(x,„),(x,„),  and the individual unobservable random-effects (v„).  As explained in Chapter 3, a 

complementaryy explanation lies at hand. The term fixM + gx„ in Equation (1) can be rewritten 

as: : 

fkfkmm + gx„ = J3(xn, - 7) + (/? + g)x~H . (2) 

Thee deviation from the mean, i.e. (x -3c), represents the effect of an incidental change from 

thee mean, while the term 3c gives the long-term effect in the steady state. The first term is 

calledd the shock effect and the second term the level effect. For income, this distinction yields 

thee permanent and transitory income concepts, as introduced by Friedman (1957). The 

Mundlakk interpretation and the shock and level effect interpretation do not compete but are 

complementary. . 

Afterr estimating Equation (1) by Ordered Probit, the expected value of H, given the values 

off  x and h for each individual, can be found as Hm = E(Hnl I xnl, hnl). 

Thee estimation presented here is comparable to that of Cutler and Richardson (1997), 

Kerkhofss and Lindeboom (1995) and Groot (2000). The present specification, however, 
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introducess the possibility that the impact of diseases on health satisfaction may depend on age 

ass well. For that, some interaction terms between illnesses and age are included in Equation 

(1).. Additionally, it involves more explanatory variables and it uses the panel character of the 

dataa set. 

5.33 Data 

Forr the empirical analysis, we make use of the British Household Panel Survey (BHPS). The 

BHPSBHPS is a comprehensive household survey covering about 10,000 individuals, belonging to 

moree than 5,000 British households. The BHPS is described by Taylor et al. (1999). We 

considerr Waves 6 to 8 corresponding to 1996, 1997 and 1998, respectively. The reason for 

thiss restriction is that the Health Satisfaction question is only asked after Wave 5. The survey 

includess a catalogue of various illnesses and physical handicaps, where the respondents have 

too answer whether they suffer from them or not. There is also a host of socioeconomic and 

demographicc variables referring to the individual and the household, e.g. age, number of 

childrenn in the household, education, and household income. 

5.44 Estimation results15 

Tablee 5.1 presents the estimation results for three different specifications of Equation (1). In 

thee first specification, Health Satisfaction (HS) is explained by various socioeconomic and 

demographicc variables, such as age, income, education, family size, and employment status. 

Inn the second specification, dummies for illnesses are added. In the third specification, 

interactionn terms between the illnesses and age are added in order to make the illness effects 

age-specific.. The last specification is, to our best knowledge, estimated for the first time. 

Lett us start with the simplest explanation, where no information about the prevalence of 

diseasess is used. The first two columns of Table 5.1 show the results. As expected, health falls 

monotonicallyy with age (see also Deaton and Paxson, 1998). HS is positively and 

significantlyy correlated with the mean of income, i.e. with permanent income. The positive 

correlationn between income and health has been extensively discussed in the literature (see, 

e.g.,, Smith, 1994; Deaton and Paxson, 1998). Incidental fluctuations in income, i.e. the shock 

'""  The estimation results include a dummy variable that takes the value 1 whenn information on an individual's 

educationn is missing (see Maddala, 1977, p.202). This is not shown in the table. 



Individuall  Health Satisfaction analyzed 81 1 

effects,, do not seem to affect health. Males are slightly more satisfied with their health than 

females.. The coefficient for education is negative and non-significant. The negative 

correlationn between education and health satisfaction has also been found by Groot (2000) 

andd Kerkhofs and Lindeboom (1995). We also note that, health wise, having children seems 

too be a mixed blessing. There seems to be an optimum number of children between one and 

two. . 

Thee results for the second specification are shown in the third and fourth columns of Table 

5.1.. The quadratic specification of age shows that age has now a positive effect on health 

fromm the age of 29.5 years onward. Thus, the inclusion of the dummies for illnesses changes 

thee age coefficient from negative to positive. This may be explained by the fact that most 

illnessess are correlated with age. Thus, the variable age in the first specification is picking up 

thee effect of the illnesses. Gender effects are now non-significant. Education becomes 

significantt and is still negative. The children effect persists but becomes non-significant at the 

5%% level. The other coefficients do not change with the introduction of dummy diseases. The 

diseasee coefficients are all significant and negative. The values found are roughly comparable 

withh Groot's (2000), who analyzed only one Wave of the same data set. Using this, we can 

derivee a hierarchy of diseases according to the magnitude of their effects on individual health 

satisfaction. . 
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Tablee 5.1 Health Satisfaction, three specifications, BHPS 1996-1998 

Constant t 
Dummyy for 1996 
Dummyy for 1997 

Lnn (age) 
Ln22 (age) 

AgeAge reaches a minimum at 
Lnn (income last month) 
Lnn (children +1) 
Ln22 (children +1) 

ChildrenChildren reaches a maximum at 
Male e 
Lnn (years Education) 
Livingg together'? 

Arms,, legs, hands, feet, back, or neck 
Difficult yy in seeing 
Difficult yy in hearing 
Skinn conditions/allergies 
Chest/breathingg problems 
Heart/bloodd problems 
Stomach/liver/kidneys s 
Diabetes s 
Anxiety,, depression or bad nerves 
Alcoholl  or drug related problems 
Epilepsy y 
Migrainee or frequent headaches 
Otherr health problems 

Difficult yy in hearing * ln(age) 
Chest/breathingg problems * ln(age) 
Heart/bloodd problems * ln(age) 
Stomach/liver/kidneyss * In(age) 
Diabetess * ln(age) 
Anxiety,, depression or nerves * ln(age) 
Otherss * ln(age) 

Meann (Ln( income last month)) 
Meann (Ln(children +1)) 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
St.. Dev. of individual random effect 
Logg Likelihood 
Numberr of Individuals 
Numberr of Observations 

Coeff. . 
4.308 8 
-0.096 6 
-0.038 8 

-1.289 9 
0.131 1 

137.362 137.362 
-0.010 0 
0.176 6 
-0.162 2 
1.726 1.726 
0.103 3 
-0.034 4 
0.016 6 

0.194 4 
0.128 8 

0.523 3 
1.210 0 
1.923 3 
2.794 4 
4.050 0 
1.264 4 

-48702 2 
12033 3 
29979 9 

t-value. t-value. 
4671 4671 
-5.944 -5.944 
-2.403 -2.403 

-2.472 -2.472 
1.829 1.829 

-0.654 -0.654 
2.005 2.005 
-2.671 -2.671 

3.812 3.812 
-1.065 -1.065 
00 565 

7.928 7.928 
1.948 1.948 

38.851 38.851 
72.900 72.900 
106.559 106.559 
145.391 145.391 
193.934 193.934 
97.002 97.002 

Coeff. . 
7.039 9 
-0.138 8 
-0.057 7 

-2.419 9 
0.357 7 
29.642 29.642 
-0.019 9 
0.097 7 
-0.102 2 
1.605 1.605 
-0.011 1 
-0.064 4 
-0.015 5 

-0.649 9 
-0.252 2 
-0.156 6 
-0.138 8 
-0.583 3 
-0.511 1 
-0.608 8 
-0.673 3 
-0.852 2 
-0.948 8 
-0.649 9 
-0.270 0 
-0.787 7 

0.081 1 
0.090 0 

0.543 3 
1.253 3 
1.981 1 
2.855 5 
4.085 5 
0.994 4 
-46719 9 
12033 3 
29979 9 

t-value. t-value. 
9.022 9.022 
-8.550 -8.550 
-3.654 -3.654 

-5.436 -5.436 
5.807 5.807 

-1.213 -1.213 
1.163 1.163 
-1.901 -1.901 

-0.463 -0.463 
-2.268 -2.268 
-0-0 586 

-31.950 -31.950 
-6-6 669 
-4.569 -4.569 
-4.704 -4.704 
-21.987 -21.987 
-19.100 -19.100 
-19.227 -19.227 
-10.475 -10.475 
-28.138 -28.138 
-6.-6. 754 
-6.118 -6.118 
-8.898 -8.898 
-23.594 -23.594 

3.579 3.579 
1.411 1.411 

39.379 39.379 
74.478 74.478 
108.520 108.520 
147.111 147.111 
192.157 192.157 
83.229 83.229 

Coeff. . 
5.700 0 
-0.139 9 
-0.057 7 

-1.598 8 
0.235 5 
29.879 29.879 
-0.020 0 
0.092 2 
-0.101 1 
1.578 1.578 
-0.012 2 
-0.067 7 
-0.013 3 

-0.649 9 
-0.262 2 
-0.923 3 
-0.142 2 

-1.853 3 
-2.199 9 
-2.293 3 
-1.760 0 
-0.889 9 
-0.654 4 
-0.263 3 
-1.436 6 

0.190 0 
-0.156 6 
0.333 3 
0.409 9 
0.401 1 
0.239 9 
0.167 7 

0.082 2 
0.091 1 

0.543 3 
1.254 4 
1.984 4 
2.859 9 
4.090 0 
0.992 2 
-46685 5 
12033 3 
29979 9 

t-value. t-value. 
7.149 7.149 
-8.646 -8.646 
-3.659 -3.659 

-3.500 -3.500 
3.714 3.714 

-1.294 -1.294 
1.101 1.101 
-1.866 -1.866 

-0.522 -0.522 
-2-2 366 
-0.537 -0.537 

-31.935 -31.935 
-6.888 -6.888 
-2.484 -2.484 
-4-4 809 

-5.3/4 -5.3/4 
-6.671 -6.671 
-2.847 -2.847 
-5.906 -5.906 
-6.327 -6.327 
-6.179 -6.179 
-8.623 -8.623 
-4.548 -4.548 

2.093 2.093 
-22.730 -22.730 
3.908 3.908 
4.924 4.924 
2.048 2.048 
3.104 3.104 
2.079 2.079 

3.620 3.620 
1.425 1.425 

39.335 39.335 
74.518 74.518 
108.596 108.596 
147.273 147.273 
192.282 192.282 
83.026 83.026 

Estimationn by Ordered Probit with individual random effects and time fixed effects. Intercept term 0 is 

standardizedd at 0. 
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Thee results of the third specification are presented in the fifth and sixth columns of Table 5.1. 

Byy including interaction terms between illnesses and age, we can analyze whether the impact 

off  the illness on HS is age-dependent. This may have several reasons: (1) the objective degree 

off  severity of an illness may vary with age. This is the case for 'chest and breathing 

problems';; and (2) even if the illness is becoming objectively more severe with age, the 

individuall  may subjectively perceive it differently. The reasons can be diverse: people may 

adaptt to an illness; older individuals may require less from their body than young ones; and 

olderr individuals may get other disorders as well, so their original illness becomes only one of 

severall  complaints. These reasons could be the explanation for the positive age coefficients 

foundd for 'difficulty in hearing', 'heart and blood problems', 'problems with the stomach, 

liver,, and kidneys', 'diabetes', and 'anxiety, depression or bad nerves'. For some impediments 

andd illnesses, we did not find a marked age-dependency and thus we did not include an 

interactionn term with age. Notably, the dummy coefficient found for 'chest and breathing 

problems'' becomes non-significant when we include an interaction term with age. Figure 5.1 

displayss the age pattern for various illnesses, i.e. dj +dj In age. We see that health losses 

diminishh with age except for the 'chest and breathing problems'. 
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Figuree 5. 2 Age pattern of illnesses and impediments, BHPS 1996-1998 
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5.55 Conclusions 

Thiss chapter has considered the effect of various individual and household characteristics on 

healthh utility. Health utility is operationalized by means of individual self-reported health 

satisfaction,, as provided by the Health Satisfaction (HS) question in the British Household 

Panell  Survey. The study regresses individual HS on a set of individual and household 

socioeconomicc characteristics as well as on various physical handicaps and illnesses. The 

noveltyy of this study is that the effect of an illness on health is allowed to depend on the age 

off  the individual. For that, an interaction term between the illnesses and age is introduced. 

Indeed,, considerable age effects are found. The impact of the age differentiation of the 

illnessess on health utility has clear implications for the cost-effectiveness analysis of 

therapies.. In practice, it implies that therapies for chronic diseases are more cost-effective for 

thee demographic group for whom they have the highest impact. This has an obvious ethical 

dimension. . 
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Povertyy in the Russian Federationu' 

6.11 Introductio n 

Whatt is the true extent of poverty in the Russian Federation? This burning question is being 

investigatedd by a growing number of researchers (see, e.g., Frijters, 1999; Lokshin and 

Popkin,, 1999; Popkin et ah, 1996; Ravallion and Lokshin, 1999; Zohoori et al., 1998). The 

officiall  estimates are 20.8% for 1997 and 23.8% for 199817. These figures contrast with the 

impressionss of journalists and other travelers in the Russian Federation, who see a much 

conspicuouss poverty on the street. It seems that there is a lot of confusion about this subject. 

Wee do not pretend to give a conclusive answer in this paper, our intention is to shed some 

lightt on the question using a large and informative household panel data set known as the 

Russiann Socio-Economic Transition Panel (RUSSET), which was started in 1993. Most of our 

colleaguess will know of the existence of the RLMS-panel18, run by the University of North 

Carolina.. The RUSSET panel data, organized by the University of Amsterdam19, is less well-

known,, yet it is comparable in quality to the RLMS. 

AA question on the extent of poverty presupposes an operational definition of poverty, but 

despitee this, and for understandable reasons, there is no generally accepted definition of 

"'' This chapter is based on Ferrer-i-Carbonell and van Praag (2001). 
177 These poverty figures are taken from the web page of The Russian Statistical Agency (GK.S) 

http://www.gks.ru:: see Handbook "Russia in Figures" (1999), Main Socio-Economic Indicators of the Living 

Standardd of the Population. 
li !! The Russian Longitudinal Monitoring Survey (RLMS) is supervised by the Carolina Population Center at the 

Universityy of North Carolina at Chapel Hill . The first phase started in 1992 with around 6300 households. The 

secondd phase started in 1994 with almost 4000 households. The data has been collected a total of 8 times (4 for 

eachh phase). 

Seee http://www.cpc.unc.edu/projects/rlms/rlms_home.html. 
[!>[!>  The scientific responsibility for the survey lies with William Saris, University of Amsterdam. Fieldwork is 

carriedd out by the CESSI (Institute for Comparative Social Research, Moscow), coordinated by Dr. Anna 

Andreenkova.. The survey is financed by the Dutch National Science Foundation (NWO). 

87 7 
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poverty.. In Section 6.2, we discuss a number of poverty concepts, which are applied to the 

RUSSETT data set. Poverty concepts are divided into objective and subjective measures. The 

differencee between the two approaches is that, in objective measures, the poverty line in terms 

off  income is defined by experts, while the poverty line in the subjective approach is derived 

fromm the individual opinions of a population. It is doubtful whether monetary income is a 

goodd determinant of well-being in a society where there are a lot of transactions in kind. More 

fundamentally,, the question may be posed: Is money the primary determinant of life 

satisfaction?? The obvious answer is no. It follows that we may distinguish between 'welfare' 

andd 'well-being', the latter being a wider concept, which includes variables that cannot be 

boughtt by money. Welfare Poverty is then a lack of, economic, welfare, while Weil-Being 

PovertyPoverty is tantamount to a lack of well-being or life satisfaction. 

Thee main result of our study seems to be that, depending on the definition used, poverty 

ratioss vary. Poverty incidence depends on the measurement approach, and on the unit of 

analysis,, and the choice of equivalence scale (Atkinson, 1991). For example, a number of 

studiess undertaken in Western countries show that subjective estimators tend to be lower than 

objectivee poverty ratios (see, e.g., Van Praag, and Flik, 1992; Van Praag, Flik, and Stam, 

1997).. Our study shows that this is not the case for the Russian Federation. Additionally, we 

findd that both subjective and objective poverty ratios are much higher in the Russian 

Federationn than in Western countries. 

Wee discuss the different concepts of poverty in Section 6.2 and their measurement in 

Sectionn 6.3. We describe the data set that we use in Section 6.4. We present our estimates in 

Sectionn 6.5 and in Section 6.6, we discuss the results and draw some conclusions. 

6.22 Definition of poverty 

Thee first assumption on which any poverty analysis is based is interpersonal comparability of 

welfaree or well-being (for a similar discussion, see Chapter 2 of this thesis). If the welfare of 

householdss A and B, say UA and UB, cannot be compared, we are unable to say whether A is 

equall  to, or better- or worse-off than B. Welfare can be evaluated by individuals on a scale 

thatt may be numerical, such as a 1 to 5-point scale, or verbal, say a scale ranging from 'very 

dissatisfied'' to 'very satisfied'. Interpersonal comparability means that individuals or 

householdss A and B are able to rank their situation on the same scale and that UA - 1 and 
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UUBB = 3 implies that B is better-off than A. Similarly U A - UB implies that A and B enjoy the 

samee level of welfare. The welfare concept we use is ordinal, i.e. if U B = 2UA, it does not 

implyy that B is 'twice' as well-off as A, we do not know that. If we assume that evaluation is 

possiblee on a continuous scale, even if any real survey evaluation only gives the possibility 

forr discrete answers on a 5- or 11-point scale, then it is possible to define a poverty threshold, 

UUmmmm,, such that, if UA <Umm, household A is poor, and, if UA >Umin, household A is not 

poor.. The choice of that level Umm is purely arbitrary; it is a political decision. The lower the 

valuee of Umin that is chosen, the less people will be poor and those who are classified as poor 

wil ll  suffer more severe poverty. 

Iff  we want to recognize poverty, we need indicators of welfare. The most traditional 

welfaree indicator is household income y. If welfare depends only on income , we have: 

UU = U{y), (1) 

wheree U is the ordinal welfare function. The function is always assumed to be monotonically 

increasingg in income. If Umin is accepted to be the poverty threshold, this yields the poverty 

linee ymin as the solution of: 

U(yU(y ) = U . (2) 
ww mm / min v ' 

Wee can see that, if the ordinal utility function is replaced by a monotonie transformation (p{.), 

thee threshold will become Ümin = (p{Umm), and 

<p(V(y<p(V(y „*))  = & ̂  (3) 

wil ll  yield the same poverty line as above. The simplest transformation is evidently U(y) = y. 

Inn this case, income is the welfare index. If we assume that income is the only welfare 

determinant,, there is no reason to introduce the utility concept. 
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Itt may be, however, that welfare depends on more variables than just income. The most 

traditionall  variable is family (or household) size fs. Then we have: 

UU = U(y,fs), (4) 

and,, consequently ymill , follows from: 

withh a solution for minimum incomeymm(fs), which varies with family size. 

Again,, we may replace U by U -<p(U(y,fs) = U{y,fs), where(p{.) is a monotonie 

function.. Then ymi„(fs)  is the solution of (J{y,fs) = <p(Umin) = Umm . Hence, a poverty line 

doess not depend on which transformation is used. 

Next,, we need a description of the indifference curves 

U(yU(yttfs)fs) = C, (6) 

wheree C stands for a constant. Using the indifference curve we can obtain family equivalence 

ratios,, which are derived from the equation: 

U(yU(y + Ay,fs + Afs) = U{yJs). (7) 

Thee solution of this equation with respect to Av gives an answer to the question of how much 

additionall  income, Ay is needed to compensate an increase of fs by Afs, e.g. from ƒ? = 2 iofs 

== 3. . 

Thiss is presented graphically in Figure 6.1. In Figure 6.1 we depict three indifference 

curves.. The poverty line in the middle is the boundary line between well-off and poor. 
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Poor r 

Povertyy Line 
-—-- Well-off 

Y Y 

Figuree 6.1 Indifference curves for  the relationship income-family size 

Thee upper and lower curves are arbitrary indifference curves in the 'poor' and 'well-off 

region,, respectively. A poverty line is realistic if ymm (fs) corresponds to a boundary situation 

betweenn poor and well-off as felt by the individual/household for their position. Likewise, the 

shapee of the indifference curve is realistic if people with different household situations on the 

curvee feel they are in the same boundary position, i.e. the welfare of all the different 

householdss equal Umm . One of the questions we shall consider in this paper is whether the 

variouss poverty lines are realistic in the sense given above. If Umm is not chosen realistically: 

forr instance, it is too low, then a number of people will feel poor, although they are 

'officially '' not considered to be poor. 

6.33 Measurement of poverty 

Lett us now list the poverty measures we will apply and explain how they fit into the 

frameworkk given above. Two kinds of approaches are presented: namely, objective and 

subjectivee poverty. 

6.3.11 Objective approaches 

Wee distinguish two objective approaches: an absolute and a relative version. 
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Minimu mm income approach (absolute approach) 

Thiss is a well-known traditional approach. A minimum income level, ymm, is fixed by 

experts.. As a rule this level depends on the family size. This relationship with family size is 

alsoo fixed. For instance, according to the 'Oxford scale', the first adult counts for 1, other 

adultss for 0.7 and children younger than 15 carry a weight of 0.5. For a reference household, 

sayy of two adults and two children, the total weight is then 1+0.7+0.5+0.5= 2.7. The Oxford 

scalee is constructed on the basis of some intuitive ideas about economies of scale. 

Inn most cases, the level, >>tlljn, is determined as the income which would allow a reference 

householdd to live at a minimum subsistence level. The minimum income for a household with 

aa weight of 2 is then found to be 2/2.7 times the minimum income of the reference household. 

Thee official poverty line for Russia is constructed on the basis of Popkin et al. (1996). 

Theirr method consists of two steps. In step 1, a reasonable subsistence level food basket is 

determinedd for a two-adult household in the lower income class. Then, the average food share 

forr lower income classes in 1994 was estimated to be 75% of total expenditure. Hence, a 

minimumm income level was set at 1/0.75=1.33 times the food cost for the minimum basket. 

Thiss level was defined as the poverty line for a two-adult household. 

Inn step 2, a family equivalence scale system is developed, which is based on the Rothbarth 

methodd (Rothbarth, 1943; Deaton and Muellbauer, 1986). The basis of this method is the idea 

thatt consumption per adult of certain 'adult' consumption goods should be constant over 

householdss of varying size if the households enjoy equivalent income. 

Itt is obvious that the choice of what makes a subsistence level food basket is rather 

arbitrary.. Given the fact that the food share decreases with rising income (Engel's law) and 

that,, in Western countries, a food share of 1/3 or 1/2 is usually linked with lower incomes (see 

Orshansky,, 1965), it follows that the poverty line in Russia is extremely low and that the 

blow-upp factor is extremely small. The Rothbarth method is also debatable. 

Thee objective relative approach 

Thee objective relative approach is a somewhat more sophisticated approach. In this case, the 

povertyy line is fixed at a specific position in the income distribution of the relevant 

population.. It may be the 20% quintile or 50% of the median or mean income in the 

populationn (see, e.g., Fuchs, 1967). In order to correct for differences in family size, the 
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incomess are first 'standardized' according to some equivalence scale, e.g., the Oxford scale or 

thee scale suggested by Popkins et al. (1996) following the Rothbarth method. In this case, the 

relevantt underlying utility functions are U = F(y), where F(.) stands for the standardized 

incomee distribution function, and ymed stands for the standardized median income. 

Inn the 20% quantile case, the poverty line is derived from: 

F(}'F(}' mmJJ = 0.2. (8) 

Itt is obvious that the poverty ratio is constant at 20%. Only the composition of the poor 

populationn may change. 

Inn the 50% median approach, the poverty line ymm is defined by: 

->'"'"// = o.5. (9) 
// v 

// J mcd 

Inn this latter approach, the composition and the size of the poor population may change. The 

problemm with this objective relative approach is its behavior if all incomes grow at the same 

rate.. For example, if all incomes are multiplied by 2, intuition would say that poverty is 

reduced.. According to these measures, however, it would stay constant. A similar problem 

existss if all prices are inflated by a factor 2. The real income distribution would change, but 

nott the nominal one. 

6.3.22 Subjective approaches 

Thee subjective approaches may be characterized as follows: (1) derive from surveys among 

individualss which income level, ymm, corresponds to poverty; and (2) derive how ymin(fs) 

variess with fs or, if j^ l11 in is assumed to depend on age and other factors x, how ymm depends 

onn these other factors x. Here, we will assume that ymm depends only on family size (fs), 

whichh includes all members currently living in the household. Future work will extend the 

analysiss to other more complex specifications that will take into consideration family 

composition,, e.g. the number of children and the number of adults. The main objective of the 
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currentt paper is, however, methodological, and thus we simplify the analysis by including 

onlyy fs. 

Theree are several variants of the approach, depending on variously worded question 

modules.. This subjective approach is the core method of this paper. 

Thee Financial Satisfaction Poverty Line (FSPL) 

Thee FSPL is based on the following question: 

Howw satisfied are you with the financial situation of your family.' 

00 1_ 2 3 4 5 6 7 8 9 10 

'_11 " 4 " 5 "h  a l " X " ' ) " 1 0 = + K 

Very y 

satisfied d 

Figuree 6.2 Financial Satisfaction question, RUSSET 

Lett us denote the answer between 0 and 10 as SFS (Subjective Financial Satisfaction). Then 

SFSS wil l be a function of current income, yc, family size, fs, and probably other variables, 

suchh as age. Simplifying, we have: 

SFSSFS = U(yt,fs). (10) 

Lett us assume that poverty is defined by the situation of those who evaluate their situation as 

3.. Then ymm(fs)IS m e solution of: 

U(yU(ymmJfslfs)Jfslfs) = 3, (11) 

Iff  SFS is monotonically transformed by a function <p(.), such that the equation (10) becomes 

Nott at al! 

satisfied d 

/o/o + /, l n vf + Ï2ln fs = <P(SFS), (12) ) 
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thenn the solution wil l be 

lnJm,„„  =—[<pO)-r0-r2
]nfs]- O3) 

Thee solution for <p which suggests itself is based on the Ordered Probit estimation method. 

Wee assume: 

P[nP[n <SFS<n + l\=P[a„  < y0 + / , \nyc + y2 In fs + e < all  + ]], (14) 

wheree n = 0,...,\0 with a0 = -<»,«, 0 = +00. The coefficients ya,y]ty2 and a^...,a9 are 

estimatedd by Ordered Probit, based on the usual assumptions. The error term is N(0,1) 

distributed. . 

Notee that we are forced to specify a concrete level as the poverty line, i.e. 3. We specify 

levell  3, in the transformation version, aA, as the poverty line level, and hence, 

l nn y,m„  = — [«4 - To ~ Yiln M  (] 5) 
Y\ Y\ 

Inn other words, applying the coefficients that have been estimated in Equation (14) to 

Equationn (15), we can calculate the Financial Satisfaction Poverty Line at level 3. These 

resultss are presented in Section 6.4. 

Thee Leyden Poverty Lin e (LPL ) 

Thee LPL (see Goedhart et al., 1977) was derived by a research group working at the 

Universityy of Leyden in the 1970's and 1980's (see, e.g., Van Praag and Frijters, 1999). The 

basicc question module is the Income Evaluation Question (IEQ), which runs as follows. 
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Assumingg prices to be constant, what monthly income (net of taxes) would you consider for your household as: 

Thousandss of Rubles per month 

veryy bad 

bad d 

nott bad not good 

good d 

veryy good 

Figuree 6.3 Income Evaluation question, RUSSET 

Thee answers are denoted by c, ,...,cs, respectively. This question is slightly more sophisticated 

thann the SFS question. Firstly, no evaluation of own income is required and, secondly, we ask 

forr five different levels, corresponding to the different levels of satisfaction. 

Thee advantages of the IEQ compared with the SFS question are twofold: (1) respondents 

aree less inclined to exaggerate their own dissatisfaction with their own circumstances. In 

directt questions, such as the SFS, respondents are likely to reduce the satisfaction shown with 

theirr own situation as a strategic reaction; and (2) the IEQ asks for five levels, not one, evenly 

spreadd over the satisfaction scale. This helps to calibrate the answers. Moreover, having five 

pointss gives more information about the relation between income and income satisfaction than 

havingg just one answer, related to the individual's own current income. The obvious 

disadvantagee of the IEQ is that it asks for five levels instead of one, which requires more 

effortt and thinking from the respondent. 

Itt has been shown elsewhere (van Praag, 1991) that the verbal levels may be translated into 

equally-spacedd points on the (0,10)-axis, yielding 1, 3, 5, 7, 9, respectively. It follows that we 

cann estimate for each respondent his or her own individual welfare function U(y). Taking for 

£/(.)thee long-standing lognormal distribution function A(y;/j,cr), we find the individual's 

evaluationn of an income level y to be: 

U(y)U(y) = A(y;/i,a). (16) ) 
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jj  ,'=5 

Thee parameters fj. and o are estimated for each individual by /} (. = - ^ In c,v and 

oyy =—V (in c/; ) , respectively. It has been empirically established that ju is an 

individually-varyingg parameter, which depends notably on an individual's own current 

incomee yr and fs. More specifically, for many countries the relationship 

/// = /?„  +f l l n ^ f +A In ƒ*, (17) 

hass been found (see, e.g., Van Praag, 1971; Van Praag and Kapteyn, 1973; Hagenaars, 1986). 

Thee parameter a has not been 'explained' very well, and it is mostly taken to be constant 

amongg individuals. 

Forr the lognormal distribution we have: 

\(y;\(y;MM,a),a) = N(lny M ;0,\). (18) 

Inn fact, the lognormal distribution is just one ordinal utility version. Again, we may apply any 

monotoniee transformation, and an attractive one is that which yields us: 

£ƒ*(>>)) = In v - ,u, U9) 

takingg a to be constant. Then the monotonie transformation used is the inverse of the normal 

distributionn function U' = o\Ar'([/;0,l), since: 

V\y)V\y) = cr.N N\N\ - ^ ^ ; 0 , 1 (20) ) 

Ass fj. depends on current income >>f, the evaluation of current income is: 
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U*(yU*(y rr)) = \iiyr- fi0- px\nyc- fiMfs^l- px)\nyf- 0Q- P2\nfs (21) ) 

Thee corresponding U -value is: 

UU (yc) = N \\-p,)\ny\\-p,)\nyff-p-paa-P-P22\Yifs \Yifs 

a a 
(22) ) 

Noww we set ymn at a level which corresponds to the label 'bad' in the IEQ, i.e. we specify the 

povertyy line by: 

U(yU(ymmmm)) = 0.4, (23) ) 

or,, equivalently, 

U\yU\ymmJJ = a AT'(0.4). (24) ) 

or r 

(\-p(\-p}})\ny)\nymmmm-p-p00-p-p22\nfs\nfs = u0A. (25) ) 

yielding g 

' n> 'n .h , = = (26) ) 

Thee poverty level is determined by the choice of 0.4 or M04, the normal quantile 

correspondingg to an accumulative chance of 0.4. Summarizing, if we apply the coefficients 

estimatedd in Equation (17) to Equation (26), we find the Leyden Poverty Line for level 4. 

Thesee results are presented in Section 6.4. Note that, if the SFS and the LPL measures stand 
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forr the same concept, we should find that - — is approximately equal to — l —. The income 

y^y^ l - P\ 

coefficientt sign is expected to be positive for both SFS and IEQ, whereas the family 

coefficientt sign is expected to have the opposite sign. As family size rises, while income stays 

constant,, SFS wil l deteriorate, i.e. have a negative coefficient. Similarly, increases in family 

sizee augment the income that households consider to be "very bad",..., "very good" (positive 

coefficient).. Frijters (1999) using the first waves of the RUSSET panel and the Erasmus 

Householdd Survey presents poverty estimates using this method for Russia in 1991, 1993, 

1994,, and 1995. Thus, his estimates were performed for an earlier period. 

Subjectivee Weil-Being Poverty Lin e (SWB) 

Thee previous two measures are based on question modules which focus on 'financial1 or 

'economic'' aspects. A question which attempts to include all aspects of lif e is a question 

originallyy derived by Cantril (1965). The 'satisfaction with lif e as a whole' question in the 

RUSSETT panel runs as follows: 

Howw satisfied 

00 1 

Nott at all 

satisfied d 

are e youu with your life as a whole? 

22 3 4 5 

«22 «3 «4 «5 

6 6 

aab b 

7 7 

"1 "1 

8 8 

"z "z 

9 9 

«9 9 

10 0 

"1 00 = +0° 

Very y 

satisfied d 

Figuree 6.4 Subjective Weil-Being question, RUSSET 

Thee answer to this question is often termed Subjective Well-Being (SWB). It is obvious that 

SWBB wil l be determined by many more variables than income and family size alone. 

Nevertheless,, given that the other variables, such as age, gender, being single and education, 

aree not considered to be politically relevant, we assume a more simple specification. Let us 

assumee that we estimate the relationship: 

SWBSWB = f(\ny,lnfs). (27) ) 
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Followingg equation (27), in a similar manner to the way SFS was estimated, we find: 

ln .V m, „=- [«3-^ l n .A] -- (28) 
ss\ \ 

Actually,, a better estimate of the equation is arrived at following Plug and Van Praag (1995) 

byy including a squared (\n fs) and an interaction term between fs and y, i.e. taking the 

productt (Inyc \nfs). This yields additional effects öy and S4 in the Ordered Probit equation: 

SS00 + 8X In yt + S2 In fs + Ö, In fs In y + S4 (In ƒ5)2 - <p(SWB). (29) 

Thee rationale for including the quadratic form is that it seems probable that SWB does not 

monotonicallyy increase or fall with family size/s. A finite optimal family size becomes 

possiblee by including the square of fs. Second, we may assume that that optimum fs depends 

onn the financial situation. This is realized by adding the interaction term. 

Thenn we get for the SWB-poverty line: 

'""  >'min = . 1 . f h ~ S2 In fs - SA (In fs)2]. (30) 
e>,, + oy In fs 

Next,, we can introduce the coefficients estimated in Equation (29) into Equation (30), to get a 

Subjectivee Well-Being Poverty Line for a level of satisfaction equal to 4. These results are 

presentedd in Section 6.5. 

6.44 Description of the data 

Thee Russian Socio-Economic Transition (RUSSET) panel data has been used in this study. 

Thee design and data collection of the RUSSET panel have been extensively described by 

Sariss and Andreenkova (2001). Saris and Andreenkova state that two samples were drawn, for 

ourr study we used the new sample, which consists of two waves, namely Wave 5 (1997) and 

Wavee 6 (1998). The initial Wave 1 (1993) came from a national probability sample of the 

Russiann population of 18 years and older. It consisted of 3,700 households, from which only 
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20000 remained in Wave 4 (1997). The new sample was initiated in 1997 with 2,233 

householdss (Wave 5). In Wave 6 (1998), the number of households was 1,510. We use weight 

variabless constructed on the basis of gender, age, and region for the analysis. 

Inn this study, we used the variables family size and family income. Family size refers to 

thee number of persons that live in the household. Therefore, it does not include children or 

familyy members that live apart. The question of family income is rather intricate in the 

Russiann Federation. It is well known that the sources of income for Russians are diverse and 

oftenn come from the informal economy. The question used to obtain the family income 

variablee runs as follows: 

Whatt is your total family monthly income, including pensions, alimony and so on for the last month after taxes? 

Figuree 6.5 Household Income question, RUSSET 

Thiss type of question is frequently used in household surveys which do not focus especially 

onn income assessment. In Russia, this type of question is used by major opinion agencies such 

ass VSIOM. It is a straightforward question which can be posed to many respondents in oral or 

maill  surveys. Relatively few people refused to answer this type of question (13% in 1997 and 

1998). . 

Thee household income concept is clearly an ambiguous concept, which is hard to 

operationalize,, as every income statistician knows. The Russian Statistical Office (GKS) and 

thee RLMS aim for a much more refined income concept, also covering charity, gifts, income 

inn kind, such as fruit and vegetables from people's own gardens, subsidies, etc. It is obvious 

thatt this household income concept is more refined than the one we have here, but it is also 

obviouss that its operationalization takes much more time and effort for the respondent, that it 

wil ll  cause higher non-response rates, and finally that the margin for uncertainty increases, 

becausee the valuing of one's own production or a subsidy on housing, due to leasing for a low 

rent,, gives ample room for subjectivity for the evaluator. Both concepts have their strong and 

weakk points. 

Actually,, each Russian household has so to speak two incomes, say y(A), assessed 

accordingg to the definition we use, and y{B) according to the GKS and RLMS definition. 
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Obviously,, y(A) < y(B). It follows that there are also two poverty lines, say y\ n̂ and y{
n
a)

n , 

referringg to the alternative income concepts. When we apply the poverty line definition based 

onn y^l to our sample, where income is described as y{A), the poverty ratio should be higher 

thann when applying the same poverty line (ƒ[*„ ) to a sample with income defined as y{B). 

Therefore,, even when using the same official minimum income (ƒ„,„') , we get a higher 

percentagee of poverty incidence in our sample than that given in the official statistics. Figure 

6.66 makes this clear. 

yy(A) (A) 

ss mm 

Figuree 6.6 Income definition and poverty line 

6.55 Estimation results 

Inn this section, we present the estimates of the equations (12), (17), and (29), and the resulting 

povertyy lines and poverty ratios: namely. Equations (15), (26), and (30). The results are based 

onn the RUSSET data set. For completeness, we add other comparable poverty figures drawn 

fromm the Russian Statistical Office (GKS), from Popkins et al. (1996), and from the "relative" 

half-mediann and half-mean approaches. 

Althoughh the data were derived from a longitudinal survey, we use the consecutive waves 

ass separate cross-sections. The reason for this is that the usual poverty estimates are based on 

cross-sections,, from year to year. 
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Tablee 6.1 Financial Satisfaction, IEQ, and Subjective Well-Being, RUSSET 1997 &  1998 

Variable e 

Inn V 

Inn ƒ* 

Onn fsf 

\ny\nycc \nfs 

Adj-R2 2 

Pseudo-R" " 

SFS S 

0.722 2 
(0.039) ) 

-0.522 2 
(0.061) ) 

0.210 0 

Wavee 5: Nov. 1997 

IEQ(( fi ) 

0.370 0 
(0.018) ) 

0.422 2 
(0.032) ) 

0.400 0 

* * 

SWB B 

0.503 3 
(0.080) ) 

1.164 4 
(0.427) ) 

0.021 1 
(0.120) ) 

-0.167 7 
(0.074) ) 

0.185 5 

SFS S 

0.570 0 
(0.044) ) 

-0.328 8 
(0.066) ) 

0.205 5 

Wavee 6: Nov. 1998 

IEQ(( fi ) 

0.365 5 
(0.020) ) 

0.392 2 
(0.033) ) 

0.403 3 

* * 

SWB B 

0.352 2 
(0.091) ) 

0.579 9 
(0.470) ) 

-0.085 5 
(0.114) ) 

-0.050 0 
(0.078) ) 

0.186 6 

Wavee 5 

Wavee 6 

Deltaa method used to 
calculatee the standardized 
differencee between the two 
ratioss ** 

--Ï2Ï2/ / 

0.724 4 

0.575 5 

0.574 4 

Pi. Pi. 

0.670 0 

0.618 8 

-0.251 1 

**  The standard error is given in parenthesis. 

IEQQ estimated by OLS, SFS and SWB estimated by Ordered Probit. 

ff/h /h 
yj yj 'i-tf , , 

Thee estimation results for the SFS (Equation 12), for the fu of the IEQ Equation (17), and for 

thee SWB (Equation 29) are presented in Table 6.1. The estimation method used for Equations 

(12)) and (29) is Ordered Probit, where the dependent variable takes the values 0,1 ... , 10; 

Equationn (17) was estimated using OLS. 

Whenn we asses the variances of the two ratios ^yy and ft, ft, 
ft ft 

usingg the delta-

method,, we find that the standardized differences between both ratios are 0.574 and -0.251 for 

Wavee 5 and 6, respectively. It implies that these differences are statistically non-significant. 
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Thiss indicates that the IEQ and the SFS question measure similar concepts. The results of the 

regressionn of p, show that family income and family size are positive and significant. This 

impliess that JJ depends strongly on family size and family income. In other words, if family 

sizee increases, the income that a household would consider "very bad", ..., "very good" 

increases.. A noticeable difference between these results and the ones found in other European 

countriess is the high coefficient for \nfs. Usually, the family size coefficient is found to be 

somewheree between 0.075, for Denmark, and 0.169, for Ireland, (see van Praag et al., 1982). 

Thee larger family size coefficients found in the Russian Federation may be due to the fact that 

familyy protection policies are much less liberal in Russia than in Western countries. 

Therefore,, the cost of an additional child is higher in Russia than in Western countries. The 

significantt coefficient for \nyc indicates an effect of the individual's own income on the 

evaluationn schedule of income. This has been called the preference drift (Van Praag, 1971). 

Thiss means that the individual's own income is an anchor point. Psychologists have called 

thiss phenomenon the hedonic treadmill (Brickman and Campbell, 1971). In contrast to the 

familyy size coefficient, the coefficient for in \t is found to be rather low when compared with 

thee European average. This is probably caused by the effect of Russian income varying 

considerablyy over time, both in real and nominal terms. Moreover, there is more income in 

kind.. It follows that the individual's own income is less stable as an anchor-point than in 

Westernn countries. The SFS estimates are consistent with the IEQ and indicate that 

individualss with higher income report a larger SFS value, and that individuals with a bigger 

familyy size experience a lower SFS. The SWB question gives a more complex picture: (1) for 

Wavee 6, coefficients involving family size are non-significant, and in Wave 5 the square of 

familyy size is also not significant; (2) family size is incorporated in the equation as squared 

andd as an intercept term with family income; (3) respondents with a higher income also report 

higherr SWB. The income coefficient for SWB is in both waves very significant and 

considerablyy high. These results imply that income is an important factor for SWB in the 

Russiann Federation. Usually it is found that the correlation between income and life 

satisfactionn is higher for the less developed countries (see Chapter 2 of this thesis). 

Ann alternative measure of poverty can be derived from counting how many respondents 

considerr their household situation to be under a level 3, 4, or 5. Thus, poverty incidence is 

measuredd as the percentage of individuals responding to the SFS and SWB questions with 
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valuess below a specific level. This analysis is presented in Table 6.2. For comparative 

reasons.. Table 6.2 also shows the results obtained for Germany when using the German 

Socio-Economicc Panel (GSOEP) data set2". Table 6.2 shows clearly that the percentage of 

peoplee in Russia who feel dissatisfied with both their financial and well-being situation is 

ratherr large, especially when compared with Western countries. Table 6.2 also shows that the 

dissatisfactionn levels of Russians are higher for their financial situation than for their well-

being. . 

Tablee 6.2 Financial Satisfaction and Subjective Well-Being frequencies, Russia &  Germany 1997 &  1998 

SFSS SWB 

Answerss for RUSSET Wave 5: 1997 Wave 6: 1998 Wave 5: 1997 Wave 6: 1998 

%% Below 3 57.8% 67.8% 23.0% 40.7% 

%% Below 4 67.6% 77.6% 32.5% 51.2% 

%% Below 5 82.9% 89.3% 57.6% 72.5% 

Answerss for GSOEP 

%% Below 3 

%% Below 4 

%% Below 5 

Westt Germany 

SFS S 

5.8% % 

11.2% % 

24.2% % 

,, 1997 

SWB B 

4.4% % 

8.5% % 

20.4% % 

Eastt Germany 

SFS S 

6.4% % 

12.6% % 

32% % 

1997 7 

SWB B 

5.6% % 

10.5% % 

29.9% % 

AA comparable question to the SWB or SFS-question has been analyzed by Ravallion and 

Lokshinn (1999). They call it the "Economic Ladder Question" (ELQ) which runs as follows: 

200 The German Socio-Economic Panel (GSOEP) is a longitudinal panel of households that started in 1984 in the 

Westt and in 1990 in the East. The GSOEP is described in Wagner et al. (1993). The GSOEP is sponsored by the 

Deutschee Forschungsgemeinschafl and organized by the German Institute for Economic Research (Berlin), and 

thee Center for Demography and Economics of Aging (Syracuse University). We are grateful to these institutes 

andd the GSOEP project director Dr. G. Wagner for making this data set available. 
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Pleasee imagine a 9-step ladder where on the bottom, the first step, stand the poorest people, and on the 

highestt step, the ninth, stand the rich. On which step are you today? 

Figuree 6.7 Economic Ladder  question, RLM S 

Thee ELQ has been posed in the roughly comparable RLMS (Russian Longitudinal Monitoring 

Survey)) data set. Ravallion and Lokshin suggest that their question represents a broader 

conceptt of poverty, than only financial poverty. We are not so sure about this interpretation, 

ass 'poor' is mostly interpreted in the literature and ordinary language as meaning financial 

poverty.. However, similar figures follow from their paper. Their results show that in 1996, 

31.5%% of adults responded to the ELQ with 1 or 2, 54.28% answered 3 or less, 74.47% 

reportedd 4 or less, and 94.24% gave a 5 or less to the ELQ (Ravallion and Lokshin, 1999). In 

1998,, these results were, respectively, 37.27%, 61.28%, 81.12% and 96.86% (Lokshin and 

Ravallion,, 2000). Lokshin and Ravallion (2000) found that individuals' welfare decreased 

fromm 1996 to 1998. This finding is consistent with our results and with the economic 

deteriorationn of the Russian Federation after the crisis in August 1998. 

Next,, applying the results given in Table 6.1, we can find the income poverty lines and 

correspondingg poverty ratios for 1997 and 1998. The poverty lines are presented in Table 6.3 

andd the poverty ratios in Table 6.4. The poverty lines presented in Table 6.3 are the following: 

(1)) two relative objective measures are presented: namely, the half-mean and half-median. For 

that,, we used the family size correction given by Popkin et al. (1996, Table 10), which is 

basedd on the 'adult good' per capita method, in which the 'adult good' is adult male protein 

intake.. Table 6.3 indicates that the poverty lines for these measures are the lowest and thus 

wil ll  lead to the lowest poverty ratios (Table 6.4); (2) two economic welfare poverty subjective 

measuress are presented, namely the LPL and the SFSPL. These were calculated using 

Equationss (15) and (26), as described in Section 6.3.2; (3) we present a SWB measure 

calculatedd using Equation (30) in Section 6.3.2; (4) the poverty line derived, using our own 

calculations,, in the style of Popkins et al. (1996) is presented in Table 6.4. Popkins et al. 

(1996)) only provides the poverty lines until April 1993, but using the inflation rate provided 

byy the GKS, we have converted their poverty lines to November 1997 and November 1998, 

whenn Wave 5 and Wave 6 of the RUSSET panel were conducted. The official poverty line 
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calculatedd by the GKS'1 is only available as an average per capita. Applying the scale used by 

Popkinn et al. (1996, Table 10), we can derive the poverty line for various family sizes. 

Tablee 6.3 Poverty lines, Russia 1997 &  1998 

Fam m 

Siz e e 

] ] 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

Tot t 

Hall ' ' 

[99 7 7 

277 7 

496 6 

679 9 

830 0 

994 4 

115 2 2 

1321 1 

mean n 

199 8 8 

272 2 

487 7 

666 6 

824 4 

976 6 

1132 2 

129 7 7 

Ha a 

199 7 7 

209 9 

374 4 

512 2 

633 3 

750 0 

869 9 

997 7 

r'-media n n 

1998 8 

217 7 

388 8 

532 2 

658 8 

779 9 

903 3 

1035 5 

S1S(3 ) ) 

1997 7 

638 8 

1053 3 

1412 2 

174 0 0 

204 5 5 

233 3 3 

260 8 8 

1998 8 

1281 1 

1908 8 

240 9 9 

284 2 2 

3231 1 

358 8 8 

3921 1 

LPL(4 ) ) 

[[  99 7 

634 4 

100 9 9 

132 4 4 

1605 5 

186 4 4 

210 6 6 

233 5 5 

199 8 8 

857 7 

131 6 6 

169 0 0 

201 9 9 

231 8 8 

259 4 4 

285 3 3 

SWB(4) ) 

1997 7 

351 1 

292 2 

309 9 

369 9 

480 0 

672 2 

1013 3 

1998 8 

1195 5 

830 0 

733 3 

705 5 

706 6 

725 5 

755 5 

I-'i'o m m 

Char r 

Chil d d 

0- 6 6 

Chil d d 

7-1 7 7 

Ma l e e 

Tern . . 

Pens . . 

Avg . . 

Popki nn c t 

11 99 7 

501 1 

718 8 

721 1 

613 3 

416 6 

596 6 

al. * * 

1998 8 

833 3 

1193 3 

119 9 9 

101 9 9 

691 1 

992 2 

Officia ll  (GK.S ) 

19977 199 8 

4111 49 4 

Inn nominal rubles per month. 

*Derivedd from Popkin et al. (1996) who provide 1993 estimates. The poverty lines have been translated into 

Novemberr 1997 and November 1998 prices. 

Usingg the poverty lines (Table 6.3), we can calculate the percentage of our sample living in 

poverty.. The percentage of individuals in poverty is shown in Table 6.4, where all individuals 

livingg in a poor household are considered to be poor. The equivalence scales in Popkins et al. 

(1996,, Table 10) are used for the half-mean, the half-median, and the Official GKS poverty 

lines.. For the other measures, the equivalence scales used follow from Table 6.3. 

211 See www.gks.ru. 



108 8 Chapterr 6 

Tablee 6.4 Poverty ratios*  , Russia 1997 «St 1998 

Fam.. Half-mean Half- SFS(3) LPL(4) SWB(4) Official Official 

Sizee median (Popkins) (GKS) 

~\Wj~\Wj i~998 T997 Ï998 f997 T998 f997 TÖ98 1997 1998 [997 "Ï998 TÖ97 Tws' 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

Tota l l 

33 3 

23 3 

27 7 

34 4 

17 7 

67 7 

33 3 

29. 5 5 

18 8 

20 0 

31 1 

35 5 

56 6 

48 8 

80 0 

34. 2 2 

17 7 

19 9 

22 2 

27 7 

9 9 

50 0 

33 3 

22. 9 9 

14 4 

14 4 

25 5 

25 5 

45 5 

43 3 

60 0 

26. 3 3 

84 4 

73 3 

63 3 

64 4 

87 7 

100 0 

100 0 

67. 8 8 

93 3 

86 6 

90 0 

91 1 

92 2 

86 6 

100 0 

90. 3 3 

84 4 

73 3 

61 1 

63 3 

57 7 

83 3 

100 0 

65. 9 9 

86 6 

77 7 

74 4 

79 9 

90 0 

86 6 

100 0 

79. 9 9 

57 7 

16 6 

17 7 

20 0 

4 4 

50 0 

33 3 

20. 5 5 

91 1 

51 1 

36 6 

31 1 

40 0 

43 3 

60 0 

41. 2 2 

76 6 

71 1 

76 6 

88 8 

96 6 

100 0 

100 0 

80. 7 7 

89 9 

84 4 

90 0 

95 5 

92 2 

90 0 

100 0 

91. 1 1 

70 0 

49 9 

53 3 

52 2 

43 3 

67 7 

33 3 

52. 8 8 

69 9 

58 8 

62 2 

57 7 

80 0 

76 6 

100 0 

64 4 

**  Percentage people who live in a poor household. 

Tablee 6.4 indicates that: (1) the relative measures of poverty lead to a very low poverty 

incidencee and seem rather unrealistic; (2) well-being poverty is much lower than welfare, or 

economic,, poverty; (3) the objective absolute measures of welfare poverty: Popkins and GKS, 

andd the subjective measures: SFS and IEQ, give different results depending on the years, the 

satisfactionn levels chosen and on the questions used to evaluate poverty. The satisfaction level 

chosenn for the subjective poverty measures can be varied to obtain the same level of poverty 

ass that for the objective measures. For example, when comparing the SFS poverty line with 

thee Popkins poverty line we see similar results for 1998. Therefore, we can say that in 1998, 

thee Popkins measure, objective poverty, gives similar poverty percentages as the SFS poverty 

linee for a level of satisfaction equal to 3. For 1997, the SFS poverty line for level 3 gives a 

lowerr percentage of poverty than the Popkins measure of objective poverty. We could, 

however,, choose a level of SFS other than 3. For example, in 1997 the SFS poverty incidence 

att a level of satisfaction equal to 4 is 87.4%, which is similar to the Popkins poverty incidence 

off  80.7%; (4) the poverty ratios have increased from 1997 to 1998. This is in accordance with 

thee deterioration in the economic situation that the Russian Federation has experienced after 

Augustt 1998. Similar results are found by Lokshin and Ravallion (2000), who, using the 

RSLMM panel, found a deterioration of welfare measured with both objective and subjective 

measuress after August 1998. 
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Thee poverty ratio for the whole Russian Federation using the official poverty line is given by 

thee GKS as 20.8% (1997) and 23.8% (1998). Those percentages are much lower than in our 

case,, 52.8% and 64%, respectively, where we apply the same poverty line to the RUSSET 

sample,, i.e. 411.2 rubles per month in 1997 and 493.9 in 1998. Similarly, Popkins et al., 

(1996),, whose analysis forms the basis for the official poverty ratios (GKS), find lower 

percentagess of poverty incidence when applying their poverty line on the RLMS sample. The 

RLMSS poverty percentage is 55% for Round VII I (October 1998 to February 1999)22. The 

reasonn for this has already been discussed extensively in Section 6.3. As argued there, the 

RUSSETT panel uses a definition of income which differs from the GKS and RLSM definition. 

Inn other words, the income definition used in the RUSSET sample gives much lower incomes. 

Thee income distribution differences for the three cases, i.e. GKS, RLMS, and RUSSET, are 

presentedd in Table 6.5. 

Tablee 6.5 Monthl y income, Russia 1997 &  1998 

Descriptionn RUSSET* RLMS* GKS* 

Wavee 5 Wave 6 Oct-98 to 1997 1998 

Nov.Nov. 1997 Nov. 1998 Feb-99 

Meann Income per capita 585 573 n.a. 934.7 968.6 

Inn Nominal Rubles 

Meann Household Income 1227 1232 1837 n.a. n.a. 

Inn Nominal Rubles 

RUSSETT RLMS GKS ~ 

Wavee 5 Oct-98 to Oct-98 to 1997 1998 

Nov.Nov. 1997 Feb-99 Feb-99 

Incomee Distribution 

Averagee per capita 

<< 401 62.7% 64.4% n.a. 19.7% 15.1% 

<< 601 79.4% 81.5% n.a. 39.1% 34.1% 

<< 801 89.9% 91.6% n.a. 55.2% 52.3% 

**  Average per capita money incomes, monthly, nominal Rubles. 

n.a.. indicates that the information is not available to us. 

222 http://www.cpc.unc.edu/projects/rlms/rlms_home.html 
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Ann interesting question is: How does poverty affect different demographic groups? The 

povertyy ratio for different groups is presented in Table 6.6. Men over 60 and woman over 55 

whoo are not working are assumed to be 'retired'. Table 6.6 shows that the retired have a 

higherr percentage of poverty incidence. Households with at least one child of 6 years or 

youngerr also have a higher percentage of poverty. 

Tablee 6.6 Poverty ratios differentiated, RUSSET 1997 &  1998 

Wavee 5, Nov. 1997 Wave 6, Nov. 1998 

Characteristicc LPL (04) SFSPL (3) LPL (04) SFSPL(3) 

Retiredd " 88% 89% 92% 96% 

Non-Retiredd 62% 63% 75% 87% 

Householdd with Children with age <= 6 70% 74% 83% 93% 

Householdd with Children with age >= 7 69% 69% 79% 89% 

6.66 Conclusions 

Thee chapter has discussed a number of different concepts and measurements of poverty. Two 

conceptss of poverty are presented: namely, welfare, economic, poverty and well-being 

poverty.poverty. The last, is a broader concept that tries to capture satisfaction with life as a whole. In 

thee Russian Federation for 1997 and 1998, the poverty incidence of welfare poverty is much 

largerr than for well-being poverty. 

Thee different approaches to the measurement of poverty examined in this chapter are: (1) 

objectivee relative measures of poverty. This approach seems to be non-relevant, as it only 

givess income distribution statistics describing relative income ratios but they are not related to 

absolutee levels of poverty. As a consequence, the results for the Russian Federation yield 

incrediblyy low poverty ratios; (2) objective measures based on the "official" poverty line. The 

"official ""  poverty line is based on the work carried out by Popkins et al. (1996) who define 

povertyy lines on the basis of a subsistence level of expenditures obtained as 1.3 times a 

subsistencee food basket. In this chapter, the "official" objective estimates are compared with 

twoo subjective measures: namely, the Leyden Poverty Line (LPL), and the Subjective 

Financiall  Satisfaction Poverty Line (SFSPL). These subjective measures are more flexible as 

thee 'level' of satisfaction considered to be a 'minimum' can be changed. When taking 
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differentt satisfaction levels (e.g. 3 or 4) in an 11-level scale into account, the subjective 

measuress can give rise to similar poverty ratios as those derived from the objective "official" 

povertyy measurement. 

Subjectivee measures show strong consistency, in other words, the outcomes from the LPL 

andd the SFSPL are comparable. Furthermore, the results obtained by Ravallion and Lokshin 

(1999),, using a subjective measure based on the Economic Ladder Question (IEQ), are also in 

linee with our results derived from the Financial Satisfaction (FS) question. 

Givenn such a multitude of poverty indicators, the question naturally arises: Which of them 

shouldd be preferred? This obvious question is, however, easier asked than answered. The 

preferredd measure of poverty depends on data availability and intuitive feelings. We would 

preferr to stick to one of the subjective measures because they are based on the respondents' 

ownn feelings of income-poverty. Then SFS(3) and LPL(4) seem to be the most adequate. 

Besides,, subjective measures are very flexible since the level below which an individual is 

consideredd poor can be easily changed. Thus, we can find poverty ratios using SFS(3) and 

alsoo using SFS(4) or SFS(2). Besides the SFS and LPL, which measure income poverty, we 

havee also presented a measure for well-being poverty. In our study well-being poverty, which 

iss much lower than income poverty, is measured using a subjective question. Subjective well-

beingg (SWB) is a more complex phenomenon than FS and thus more difficult to estimate and 

understand.. Therefore the SWB poverty estimates for the Russian Federation have to be 

viewedd with caution. Further research in this direction is needed. 

Thee consistent results found for subjective measures, their flexibilit y and lower cost, and 

theirr importance in psychological matters, make us see a great future for such measures, both 

withinn the framework of poverty analysis and when the objective is to assess an individual's 

happiness. . 





Chapterr 7 

Financiall  Satisfaction Inequality and its causes 

7.11 Introductio n 

Sincee Gini (1912) and Dalton (1920), the distribution and inequality of income has been an 

importantt subject of study for economic and social scientists. Recent surveys are offered in 

thee handbooks edited by Atkinson and Bourguignon (1999) and Silber (1999). The study of 

incomee inequality entails two main issues. First, the income concept has to be operationalized 

andd measured. Second, a definition of inequality has to be agreed upon and consequently an 

indexx of inequality: namely, a measure of the dispersion of income or welfare, has to be 

chosen. . 

Thee fundamental question is: Why we are so interested in income inequality? It is not just 

ann administrative statistic. The reason is that income or 'equivalent income' is taken as a 

proxyy for welfare. It follows that 'income inequality' is seen as synonymous with 'welfare 

inequality',inequality', a performance index of society. The literature bears witness that there is no 

generallyy accepted measure of welfare. This is caused, inter alia, by a certain uneasiness 

aboutt whether income in itself is a suitable measure of welfare. This is especially true for 

modernn welfare states where a considerable part of our consumption is provided by the state 

andd not through the market. Additionally, income has to be corrected for individual and 

householdd characteristics if it aims to measure welfare. For example, it is evident that two 

householdss with the same income but different family sizes will need different incomes to be 

equallyy satisfied. Hence, income should be 'corrected' for family size, which would lead to 

whatt is known as 'equivalent income'. In this chapter we try a new approach by not looking at 

objectivee income as our basic variable but at satisfaction derived from income. We call this 

Financiall  Satisfaction (FS) and we measure it by means of individual answers to an FS 

question. . 

233 This chapter is based on Ferrer-i-Carbonell and van Praag (2002b). 
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Itt is possible to define and measure an ordinal index for FS and the FS concept used in this 

paperr does implicitly incorporate the necessary corrections. FS is empirically defined through 

thee analysis of individual responses to an FS question. The chapter aims at explain the 

individual'ss FS by objective variables x, such as income, education, and number of 

individualss in the household. We denote that satisfaction by f(y;x,0), where y stands for 

income,, x for other individual circumstances, and 9 for a vector of parameters to be estimated. 

Iff  f(y;x,0) = y, the subjective perception coincides with nominal income. Hence, usual 

incomee inequality is embedded in the Financial Satisfaction Inequality (\FS) concept as a 

speciall  case. 

Thee \fs is here measures as the log-variance of the estimated individual FS. The variance of 

thee logarithm is one of the most frequently-used measures of inequality, together with the 

relativee mean deviation, the variance, the coefficient of variation, the Atkinson index, the Gini 

coefficient,, and Theil's entropy measure (see Atkinson, 1970; Sen, 1973). All those inequality 

measuress are functions of moments of the income distribution. When the income distribution 

iss (approximately) log-normal A(/A<T 2), they are functions of the two distribution 

parameters.. The log-variance (a2) as a measure of inequality has the advantage that it does 

nott depend on the money unit. Other measures are simple functions of a2 and/y. Theil (1967, 

Chapterr 4; 1979) shows that the Theil Entropy measure equals {Vi)u2 in the case of log-

normality.. Van Praag (1978) derived a similar result for the Atkinson index, and Aitchison 

andd Brown (1960) for the Gini index. Given the one-to-one relationship between such 

indexes,, there is not much gained by considering more indices simultaneously and thus we 

wil ll  exclusively focus on the variance of the logarithm. This choice is clearly a subjective one, 

butt it lends itself very well to looking at the causes of inequality. 

Thiss chapter focuses on the study of the causes of IFS- This is equivalent to examining 

whichh are the objective variables that contribute most to the existing FS variance. For that, the 

variancee of the estimated FS is decomposed into its various components. Since individual FS 

cann be partly explained by differences in income, the number of children, age, and education, 

llFFss can be decomposed along the same lines. Thus, IFS is, to a certain extent, explained by the 

underlyingg inequalities in those objective variables. IFS can be further decomposed according 

too individual permanent differences in to objective factors and individual transitory changes. 
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Finally,, ÏFS can also be decomposed into within- and between-group inequalities. This chapter 

usess the German Socio-Economic Panel data set and, as in Chapter 3, we consider, separately, 

Eastt and West Germans and workers and non-workers. 

Thee advantage of the present approach to measure income inequality is twofold. First, if 

individuall  satisfaction with his/her own income depends not only on income but also on other 

individuall  characteristics, such as age and family size, the FS concept does implicitly include 

thee corrections to make individual welfare equivalent and comparable. Second, the empirical 

estimationn of FS makes it possible to test different specifications of the relationship between 

incomee and FS. Thus, one can empirically estimate which function of income and other 

variabless gives the best description of individual FS. 

Thiss chapter is organized as follows. Section 7.2 presents the estimation results for the FS 

question.. The results differ slightly from those presented in Chapter 3 as in this chapter the 

regressionn is done by means of Ordered Probit in which we assume interpersonal 

comparabilityy at an ordinal level. Section 7.3 discusses the lFS concept, the decomposition 

method,, and presents the empirical findings on the causes of inequality. Section 7.4 

concludes.. The reader is referred to Chapter 3 for a description of the GSOEP data and of the 

FSS question (see Section 3.3). 

7.22 Estimation of Financial Satisfaction 

7.2.11 Estimation procedure 

Here,, we assume that Financial Satisfaction (FS) is interpersonally comparable at an ordinal 

level.. Consequently, FS is explained by means of a latent variable model. We assume the 

usuall  Ordered Probit model. The real axis is partitioned in intervals (-co,/ 0̂],...,(/y10,oo), such 

thatt the latent variable FS*e (y",,^,+1] iff FS = i. We assume that the latent variable FS* 

obeyss the equation: 

Ln(FS',Ln(FS',)) - C, + a:Z. + axXt, +pXt+ eit + v., (1) 



116 6 Chapterr 7 

wheree / stands for individual and t for time. Given the panel structure of the data, the 

estimationn procedure includes an individual random effect, v., and a time fixed effect C,. The 

individuall  random effect vi and the error term eit are assumed to be normally distributed and 

too be correlated neither with each other nor with the explanatory variables A'and Z The total 

residuall  variance equals CT2(K) + 1, where a\v) has to be estimated and <r 2(e) is 

normalizedd at 1. The individual random effect may be thought to stand for those individual 

psychologicall  traits that are not observed in the data set. As in Chapter 3, some of the 

explanatoryy variables are included in two ways, viz. as their mean value, xt, over the six 

observationn periods and at their annual values Xj,. In this way, we make a distinction between 

thee permanent and the transitory effects. Equation (1) shows that the explanatory variables X 

aree included both as yearly values and as the mean over the 6 years, while the Z variables are 

includedd at their yearly value only. This specification was introduced by Mundlak (1978) who 

interpretedd theAV as picking up the correlation between observed individual characteristics 

andd the individual unobserved effects. In this way, Mundlak aimed at ensuring orthogonality 

betweenn X and v,. 

Equationn {1) can be rewritten as: 

Ln{FS'Ln{FS'uu)) = C,+(a,){Xit -x.) + (a,+fi) X, + a:Z + eu + v,. (2) 

Forr the X-variables, we distinguish between a transitory and a permanent effect. The 

permanentpermanent effect is {a + fi), and the transitory effect is a. For some variables, the permanent 

effectss have a clear interpretation. For example, the effect of mean income is the permanent 

incomee effect (Friedman, 1957). This economic interpretation makes the Mundlak 

specificationn even more attractive (see Chapter 3). 

Additionally,, a dummy for missing information about savings has been added to Equation 

(2)) (see Greene, 2000). The estimation results show that this coefficient is non-significant. 

7.2.22 Estimation results 

Tablee 7.1 presents the estimation results for Equation (1) as estimated by an Ordered Probit 

modell  with individual random effects. Table 7.1 shows that we allowed for the inclusion of a 
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permanentt effect and a transitory effect for four variables, i.e. income, savings, number of 

childrenn in the household, and number of adults. 

Fromm Table 7.1, it is clear that Financial Satisfaction (FS) does not only depend on 

objectivelyy measurable income but also on other variables, such as children, education, age, 

andd having a partner. The income effects are all positive and significant. The permanent 

incomee effect for West German workers equals 0.519 (0.362+0.157), while we find 0.157 for 

thee transitory income effect. For Western non-workers, the effects are very similar. For 

Easternn workers, the permanent and transitory income coefficients are much larger and equal 

0.7577 and 0.362, respectively. For Eastern non-workers they are 0.466 and 0.248, 

respectively.. The income effect also depends on the number of children via the interaction 

termm income-children. This interaction term has a slight additional positive effect for 

Westernerss and is non-significant for Easterners. 

Thee age coefficients are all significant, where Ln(FS*) has a U-shape with respect to age. 

Westernn workers reach a minimum FS at the age of 44 and Eastern workers at 56. For non-

workers,, FS attains its minimum at around 37. Savings, which are correlated with income, 

havee a positive effect on FS. The education effect is positive in the West, non-significant for 

Easternn workers, and negative for Eastern non-workers. The presence of more adults or 

childrenn has a negative effect on FS for all four sub-samples. If one lives together with a 

partnerr in one household, this increases individual Financial Satisfaction. Male respondents 

aree less content than females. The individual random effect explains between 30% and 40% of 

thee total unexplained variance, being somewhat higher for Westerners than for Easterners. 
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Tablee 7.1 Financial Satisfaction, GSOEP 1992-1997 

Westt Workers Eastt Workers West Non-Workers East Non-Workers 
Estimatee t-value Estimate t-value Estimate t-value Estimate t-value 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

MinimumMinimum age reached at 
Ln(nett family income) 
Ln(( years of education) 
Ln(( number of adults) 
Ln(( number of children+1) 
Ln(nett fam.inc.)*Ln(Child. +1) 
Male e 
Ln(( Savings) 
Livingg together 
2ndd earner in the household 

Meann (Ln(net family inc.) 
Meann (Ln(savings) 
Mean(Ln{child.++ l)) 
Meann (Ln(adults)) 

5.6544 4.883 
0.3000 11.845 
0.3077 11.639 
0.2444 10.564 
0.2144 8.075 
0.287 7 

-4.012 2 
0.530 0 

44.136 6 
0.157 7 
0.164 4 
-0.119 9 
-0.605 5 
0.066 6 
-0.034 4 
0.020 0 
0.139 9 
-0.019 9 

-6.077 7 

5.698 8 

5.510 0 
2.886 6 
-4.202 2 
-2.208 8 
1.996 6 

-1.516 6 
6.085 5 
5.148 8 
-0.762 2 

0.3622 8.439 
0.0599 10.085 
-0.0877 -2.164 
-0.1177 -2.7 

5.280 0 
-0.115 5 
0.152 2 
-0.314 4 
0.107 7 

2.6944 14.324 14.3* 
-2.794 4 
3.579 9 
-8.120 0 
2.543 3 

0.091 1 
0.292 2 
0.380 0 
0.302 2 

2.850 0 
8.991 1 
13.837 7 
9.501 1 

-4.099 9 
0.508 8 
56.369 9 
0.362 2 
-0.053 3 
-0.224 4 
-0.162 2 
-0.006 6 
-0.070 0 
0.032 2 
0.187 7 
-0.086 6 

0.395 5 
0.053 3 
0.077 7 
-0.257 7 

-3.655 5 
3.187 7 

6.978 8 
-0.521 1 
-4.041 1 
-0.321 1 
-0.097 7 
-2.051 1 
5.789 9 
3.253 3 
-1.826 6 

5.323 3 
5.403 3 
1.125 5 
-3.173 3 

-9.029 9 
1.245 5 

37.578 8 
0.155 5 
0.190 0 
-0.027 7 
-0.658 8 
0.068 8 
-0.193 3 
0.022 2 
0.187 7 
XXX X 

0.376 6 

0.067 7 

-0.145 5 

-0.270 0 

-16.692 2 
16.829 9 

4.619 9 
2.635 5 
-0.673 3 
-2.271 1 
1.914 4 
-6.820 0 
5.000 0 
7.425 5 
XXX X 

7.458 8 
8.98 8 

-2.638 8 
-4.804 4 

16.3199 11.023 
-0.3266 -6.252 
-0.0788 -1.631 
0.0588 1.379 
0.1033 1.999 

9.2244 0.213 4.582 0.273 7.149 0.112 

-9.142 2 
1.251 1 

38.576 6 
0.248 8 
-0.325 5 
-0.081 1 
-0.525 5 
0.052 2 
-0.107 7 
0.031 1 
0.065 5 
XXX X 

1.966 6 

-11.514 4 
11.520 0 

3.877 7 
-3.307 7 
-1.045 5 
-0.919 9 
0.725 5 
-2.846 6 
4.486 6 
1.455 5 
XXX X 

0.2188 2.601 
0.0577 5.129 
-0.3333 -3.337 
-0.0322 -0.358 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
Interceptt term 6 
Interceptt term 7 
Interceptt term 8 
Interceptt term 9 

Std.Dev.. v, 

%% variance due to v; 

Numberr of Observations 
Logg Likelihood 
Numberr of Individuals 

0.262 2 
0.605 5 
1.018 8 
1.422 2 
2.075 5 
2.553 3 
3.270 0 
4.287 7 
5.050 0 

0.773 3 

37.4% % 

30356 6 
-56119 -56119 
8130 0 

13.251 1 
23.946 6 
37.224 4 
50.458 8 
70.808 8 
86.961 1 
110.826 6 
143.827 7 
167.393 3 

74.277 7 

0.276 6 
0.829 9 
1.331 1 
1.776 6 
2.582 2 
3.155 5 
3.953 3 
5.018 8 
5.737 7 

0.721 1 

34.2% % 

11256 6 
-20888 8 
3191 1 

7.851 1 
17.771 1 
27.106 6 
35.489 9 
50.455 5 
61.369 9 
76.655 5 
95.119 9 
104.017 7 

42.817 7 

0.329 9 
0.771 1 
1.235 5 
1.605 5 
2.281 1 
2.712 2 
3.360 0 
4.321 1 
5.008 8 

0.819 9 

40.1% % 

20510 0 
-38891 1 
6361 1 

14.088 8 
26.636 6 
41.094 4 
51.675 5 
71.996 6 
84.661 1 
104.283 3 
131.286 6 
149.527 7 

64.419 9 

0.326 6 
0.775 5 
1.282 2 
1.695 5 
2.437 7 
2.895 5 
3.484 4 
4.422 2 
5.003 3 

0.640 0 

29.1% % 

8501 1 
-16902 2 
2690 0 

10.538 8 
20.201 1 
31.479 9 
41.143 3 
56.490 0 
66.793 3 
79.409 9 
95.670 0 
102.849 9 

33.481 1 

Estimationn by Ordered Probit with individual random effects and time fixed effects. Intercept term 0 is 

standardizedd at 0. The table does not included a dummy for individuals with missing savings (the coefficient is 

non-significant). . 
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7.33 Financial Satisfaction Inequality 

7.3.11 The concept 

Thiss section presents the concept of Financial Satisfaction Inequality (Ifs), which is derived 

byy generalizing the objective income inequality concept. Let us assume two individuals A and 

BB with incomes yA and ys and personal circumstances XA and XB, respectively, where X stands 

forr the vector of all relevant variables except income. Then the incomes yA and yB are 

equivalentequivalent satisfaction wise, iff: 

FS\yFS\yAA,X,XAA)) = FS'(y„Xa). (3) 

Or,, in words words, incomes yA and ye are equivalent if individuals A and B are equally 

satisfiedd financially, given their different background circumstances. The case 

FS'(y,FS'(y, X) = Ln{y), where IFS and objective income inequality coincide, is a special case of 

thee Financial Satisfaction (FS) concept. From Table 7.1, it is clear that variables other than 

incomee influence FS, i.e. populations with the same objective income distributions may have 

aa different distribution of FS. 

Insteadd of correcting income according to what the researcher believes to be relevant (e.g. 

byy the application of an exogenous household equivalent scale), this approach takes into 

accountt observed individual perceptions as a basis to make incomes comparable, i.e. 

individualss are compared on the basis of their FS instead of on their objective income. 

Inn this chapter, we consider Var(Ln(FS')) = aFS = IFS as our inequality measure . We 

mayy just as well take a function of [juFS,a
2
FS) like Theil's entropy, or the Atkinson index, but 

withinn the scope of this chapter, this does not add new information. Table 7.2 presents 

estimatess for lFs, which we compare with the corresponding objective income inequality. The 

llFSFS is defined as the variance of the structural part: namely, as the variance of the estimated 

FS. . 

244 The variance of Ln(FS) was calculated using individual weights, as available in the GSOEP data. The weights 

representt the inverse probability of selection. 
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Wee might add the variance of the error term (<T2(V) +1). This would show that the larger part 

off  \fs is caused by the error variance. Obviously, such errors are also present in the objective 

incomee inequality as income is also measured with considerable errors. Given the fact that we 

doo not know the error variance component of the objective income inequality, we refrain from 

comparingg objective and subjective satisfaction inequalities, although we calculated the 

formerr for completeness. 

Thiss comparison of the lFS among sub-samples requires a re-normalization. It is well 

knownn that identification in the Probit model is only possible by a normalizing condition, for 

whichh we traditionally take CT2(S)=1. This implies that the value of the Î s index depends on 

thee specific variance normalization chosen. In order to make the 1?$ comparable between 

differentt samples, we renormalize by multiplying the Probit estimates with the factor 

1/[1+<T2(L>)]]  . For the variances used in the following tables, this implies a multiplication by 

l/[l+cr(L>)] .. By applying this normalization we ensure that the structural parts of FS, 

estimatedd with different error variances, may be compared. 

Tablee 7.2 Objective and Financial Satisfaction Inequalities, GSOEP 1992- 1997 

Westt Workers East Workers West Non-Workers East Non-Workers 
Variancee of objective Log-
incomess 0.218 0.173 0.284 0.218 

Variancee of Log- Financial 
Satisfactionss (Lv5) 0.078 0.097 0.159 0.146 

Numberr of Observations 30356 11256 20510 8501 

Tablee 7.2 shows that both income and I« indexes are larger for non-workers than for workers. 

Thee inequality differences between Easterners and Westerners, however, do not exhibit the 

samee pattern for both measures. The objective income inequality implies that objective 

inequalityy is larger in the West than in the East. The lFS for non-workers is also larger in the 

Westt than in the East. For workers, however, we find a reversed pattern: Ifs for workers is 

largerr in the East than in the West. 
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7.3.22 The decomposition 

Next,, we present a Financial Satisfaction Inequality (1?$) decomposition. In that way, one may 

disentanglee what is the contribution of each observable variable X and 2 to Irs- Since the lFS is 

definedd in terms of variance, studying the causes of this inequality is equivalent to 

decomposingg the variance of the FS. 

Thee variance decomposition we apply is the well-known Gram-Schmidt orthogonalization 

proceduree (see, for example, Rao, 1973)25. For simplicity, we start with the assumption that 

FSS depends on two variables only. Let us write FS as Ln(FS') = ce]X] + a2X2. Then, the 

variancee of FS can be written as: a2 (Ln{FS')) = ala
2(X]) + a2a

:(X2) + 2a]a2cov(X[,X2). 

Thee objective is to look at the separate contributions of JO and A"? in the total FS variance. If 

thee explanatory variables were to have zero covariance, a simple additive variance 

decompositionn would be possible. This seems clearly not to be the case here. Thus, we need to 

decomposee the variance by defining two new uncorrected variables XnX2 as follows: 

Ï'-Ï'- XX''  - <«> 
XX:: = X2-fJ2lXt 

wheree /??/ is defined such that Cov(XltX2) is 0. Hence the two new variables Xt and X2 are 

non^correlated.. Obviously, /?,, is just the regression coefficient when Xj is regressed on Xt. 

Hencee X, may be interpreted as that part of X2, which cannot be explained by Xt. We may 

rewritee the system (4) as: 

TXTX = X, (5) 

wheree T stands for a triangular matrix, consisting of the elements of (1. Then, it follows that 

Ln(FS*)Ln(FS*) can be rewritten as a combination of two non-correlated variables: 

255 An alternative decomposition would be by principal components. However, here we have the disadvantage 

thatt principal components are not well-interpretable. 
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Ln(FS')Ln(FS') = aiXl + a2X2, (6) 

Thee variance is now: 

aa22(Ln(FS'))(Ln(FS')) = a' (T2(Xl) + a1
2<r :(X2). (7) 

Thus,, by applying this transformation, it is possible to decompose the inequality into two 

terms.. This procedure can be generalized to any number of explanatory variables. This 

decompositionn has an element of arbitrariness, since the order of the initial variables has an 

effectt on the shares in explaining the variance of Ln(FS ) . We tried various orders of the 

variabless and the impact of the ordering appeared to be minor. 

7.3.33 The decomposition results 

Inn this section, we present the empirical findings of the inequality decomposition, as described 

inn Section 7.3.2. Table 7.3 gives the results of this decomposition. The order of the variables 

forr the decomposition corresponds to that in the table. 

Differencess in mean (permanent) income explain a large percentage of Financial 

Satisfactionn inequality (IFS)- For workers, this percentage is clearly the largest of all. For 

Easternn workers, the income deviations from the mean (transitory income fluctuations) also 

explainn a relatively large percentage of I«, i.e. about 5%. This percentage is much lower for 

thee three other groups, especially for Westerners. The reader will see that lFS is already 

'corrected'' for the age profile. 
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Tablee 7.3 Variance decomposition of Financial Satisfaction Inequality *, GSOEP 1992-1997 

Ln(age) ) 
Ln(age)) A 2 
Ln(familyy income) - Mean (Ln(family inc.) 
Ln(yearss of Education) 
Ln(numberr of adults) - Mean (Ln(adults)) 
Ln(Children+l)) - Mean (Ln(child. 
Ln(fam.inc.)*Ln(child.++ l) 
Ln(savings)) - Mean (Ln(savings) 
Male e 
Livingg together? 
2"dd earner in the household 
Missingg Savings 

Meann (Ln(family inc.) 
Meann (Ln(savings) 
Meann (Ln(children+1)) 
Meann (Ln(adults)) 

++ D) 

West t 
Workers s 

0.03%% ' 
0.96% % 
1.80% % 
14.09% % 
0.46% % 
0.16% % 
3.46% % 
0.09% % 
1.03% % 
9.57% % 
0.90% % 
1.85% % 

37.96% % 
8.42% % 
0.31% % 
18.91% % 

East t 
Workers s 

3.92% % 
1.20% % 
5.09% % 
7.61% % 
0.23% % 
0.90% % 
1.52% % 
1.51% % 
2.00% % 
3.43% % 
0.46% % 
1.57% % 

39.73% % 
16.19% % 
0.10% % 
14.54% % 

West t East t 
Non-Workerss Non-Workers 

10.08% % 
18.53% % 
1.03% % 
3.26% % 
0.07% % 
0.24% % 
1.17% % 
4.00% % 
0.55% % 
11.09% % 
XXX X 
2.52% % 

31.10% % 
5.92% % 
0.28% % 
10.16% % 

7.79% % 
44.47% % 
2.96% % 
0.00% % 
0.00% % 
0.17% % 
1.19% % 
0.82% % 
1.28% % 
1.61% % 
XXX X 
0.92% % 

17.57% % 
9.27% % 
0.22% % 
11.73% % 

Inn percentages. 

Forr Eastern non-workers, age explains more than 50% of hs- For Western non-workers the 

percentagee is lower but still very large, i.e. about 28%. Thus, for non-workers, inequalities in 

incomee and age are the two principal causes of \FS. The non-workers are a fairly 

heterogeneouss group, which includes unemployed people, retired individuals, and people who 

aree not looking for a job. Therefore, it is understandable that age plays a considerable role in 

explainingg the variance of 1FS. For workers, the role of age in explaining the inequality is 

muchh less important. For Eastern workers, however, age does have a significant contribution, 

i.e.. above 5%. This may be related to the, in principle, better capacity that young people have 

too adapt to rapidly changing situations, as occurred in Eastern Germany. 

Nextt to age and income, the number of adults in the family explains most of the remaining 

llFSFS,, i.e. around 10% to 18%. For Western workers, education plays an important role in 

explainingg the 1FS, i.e. about 14%. For Eastern workers, education is less important but still 

substantial,, i.e. about 8%. The variable 'mean savings' explains about 5.9% to 16% of the 

total,, being more relevant for Easterners than for Westerners. Family income and savings are 

obviouslyy correlated. For Westerners, living together or not contributes between 9.5% to 11% 

too lFS. This percentage is lower for Easterners, at 1.6% for non-workers and 3% for workers. 
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Genderr differences explain between 5% and 2% of the total 1FS. 

7.3.44 Between- and vvithin-group inequalities. 

Finally,, we may take a look at Financial Satisfaction inequality (lFS) in the whole of Germany 

(G)) by adding the IFS of West (W) and East (E) Germans as: 

IIFSFS(G)(G) = pJFS(W) + p£In(E) + IFS(BetweenEandW), (8) ) 

wheree the/? 's stand for the relative population shares. The last term is calculated by taking the 

variancee of the mean Western log-Financial Satisfaction (FS) and the mean Eastern log-FS 

withh respect to the overall mean log-FS. In a similar way, we decompose \F^W) and \Fs{E) 

withh respect to workers and non-workers. That decomposition is tabulated in Table 7.4. The 

resultss are comparable to those presented in Table 7.2. 

Tablee 7.4 Between-group decompositions for  Financial Satisfaction Inequality, GSOEP 1992-1997 

Population n 
Shares s 

Pww = 0.803 
Pwww = 0.549 
PWNWW = 0.451 

Prr =0.197 
PEWW = 0.528 
P£NW== 0.472 

Group p 

West t 

East t 

Betweenn E and W 
Germany y 

Group p 

Westt Workers (WW) 
Westt Non-Workers (WNW) 
Betweenn WW and WNW 

Eastt Workers (EW) 
Eastt Non-Workers (ENW) 
Betweenn EW and ENW 

Variancee oi 

0.078 8 
0.159 9 
0.002 2 

0.097 7 
0.146 6 
0.015 5 

0.005 5 

log-- FS 

0.117 7 

0.135 5 

0.126 6 

Tablee 7.4 shows that the lFs in Germany is 0.126, the inequality in the East being larger than 

inn the West. 

Thee same exercise is done for the objective income inequality. The results are presented in 

Tablee 7.5. Again, the reader can compare these results with those presented at Table 7.4. 

Tablee 7.5 illustrates that the objective income inequality is 0.259, which is much larger than 

thee \FS. Now, the Westerners suffer from a larger inequality. 
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Tablee 7.5 Between group decompositions for  objective income inequality, GSOEP 1992-1997 

Population n 
Shares s 

Pww = 0.803 
Pw ww = 0.549 
PWNWW = 0.451 

PHH = 0.197 
Pf.-W== 0.528 
PENWW = 0.472 

Group p 

West t 

East t 

Betweenn E and W 
Germany y 

Group p 

Westt Workers 
Westt Non-Workers 
Betweenn WW and WNW 

Eastt Workers 
Eastt Non-Workers 
Betweenn EW and ENW 

Variancee of objective 
Log--

0.218 8 
0.284 4 
0.013 3 

0.173 3 
0.218 8 
0.025 5 

0.006 6 

incomes s 

0.261 1 

0.219 9 

0.259 9 

7.44 Conclusions 

Inn this chapter, a definition of Financial Satisfaction Inequality (lFS) was derived. The lFS 

measuree differs from objective measures of inequality in that individual subjective satisfaction 

withh income is used instead of objective income. In other words, the chapter presents 

estimatess for feelings of income inequality. The measure, l/.-.y, includes objective income 

inequalityy as a special case: namely, when subjective Financial Satisfaction (FS) and income 

aree identical. 

Thee chapter has proceeded as follows. First, subjective FS has been explained by 

objectivelyy measurable variables, such as income, age, and education. Second, the variance of 

FSS has been used as a measure of lFs- Any other specification could also be brought in. Third, 

andd last, lFs has been decomposed into its various components, yielding the separate 

contributionss of the distributions of the underlying objective variables. 

Thiss study finds that only a relatively small part of lF$ can be attributed to observed factors. 

Thiss does not necessarily imply that there would be no other observable causes of inequality: 

itt may be that the specification presented in Table 7.2 omitted relevant observable variables. 

Nevertheless,, this is hardly probable, given the large range of variables available in the 

GSOEPP and the extensive research we undertook, trying different possible specifications. 

Evenn if the variance due to observable factors is rather small, it is interesting to look at it, 

givenn that the objective variables are the only ones which policymakers can take into account. 

Thee observable factors that contribute most to the variance of FS are the long-term mean of 

familyy income and, for non-workers, also age. The role of income in explaining lFS is not 
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insignificantt but it is not the only cause. Thus, even if objective income inequality certainly 

remainss an important statistic to monitor the societal distribution process, this exercise shows 

thatt psychological feelings of inequality are relevant as well. Evidently, this research should 

bee repeated for other populations, before we may generalize the findings of this chapter. 

Thiss chapter contributes to the literature of inequality by presenting an FS concept, which 

cann be compared to objective measures of inequality. I/.y differs from the established measures 

off  inequality by using individual perceptions as a basis to make incomes comparable. The 

traditionall  measures of inequality introduce subjectivism via intuition or introspection by, for 

example,, imposing family equivalence scales (such as the Oxford scale) or choosing a 

concretee welfare function specification (Atkinson, 1970). The introduction of FS does not 

implyy that objective measurement should be replaced by subjective concepts throughout, but 

onlyy that both measures have a different role to play. The subjective concept is in our opinion 

aa valuable addition to the family of inequality measures. 
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Thee subjective costs of health losses due to chronic diseases: an alternative model for 

monetaryy appraisal26 

8.11 Introductio n 

Onee of the dominant issues in Health Economics is the evaluation of health changes. Health 

policyy decisions are often evaluated in terms of costs and benefits, including opportunity 

costs.. A second field where the evaluation of health is becoming increasingly important is that 

off  health damage insurance and lawsuits. Injured individuals have to be compensated for their 

healthh losses, including intangible damages. 

Thee costs associated with an illness, or the benefits of recovering from it, are of a diverse 

nature.. First, there are economic costs associated with medical care, informal care in the 

household,, or income losses due to working absence. Second, there are intangible costs, the 

monetaryy countervalue of the loss of health per se. They are mostly ignored or only 

mentionedd without quantification. However, it is felt that they may be quite substantial. In this 

chapter,, we present a method that focuses on the intangibles. 

Healthh economists usually assume that satisfaction with health, or health utility, can be 

measured.. It is mostly measured on a bounded scale between 0 and 1, where 0 is the value 

assignedd to the status of death and 1 to perfect health (Drummond et al., 1997). Between these 

extremes,, researchers try to find values for different health states. Health quality is measured 

frequentlyy in Quality Adjusted Life Years (QALY). There are various methods to 

operationalizee and quantify health utility and changes in health utility. One of the methods to 

evaluatee health levels in terms of QALYs is by means of observing the answers to self-

reportedd health questions posed to people with the disease, or to a random group of people 

including,, but not restricted to, sufferers from the disease (Fryback, 1998; Cutler and 

Richardson,, 1997; Wit et al., 2000; Groot, 2000). Other measurement procedures are based on 

266 This chapter is based on Ferrer-i-Carbonell and van Praag (2002a). The paper introduced a method to 

monetanzee health and presented an empirical application using a German data set. This chapter includes an 

additionall  empirical application using a Britishh data set (BHPS). The results are compared. 
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thee Standard Gamble method and the Time Trade-Off method. One can compare therapies 

andd diseases in terms of health utility change per dollar spent, i.e. performing cost-utility 

analysis.. Alternatively, one can translate the health utility changes into monetary values: for 

instance,, by looking at the decrease in productivity due to the deterioration of health (Hurley, 

2000).. It is evident that there is no uniformly accepted QALY operationalization and that, in 

practice,, the results vary according to the measurement method used. A second approach, 

whichh is used in health economics, and also very popular in environmental economics, is the 

Willingnesss to Pay (WTP) method. In this approach, individuals are asked how much money 

theyy would be willing to pay for not having the illness or its symptoms. In practice, the results 

off  this method depend on the specific setting, the wording of the questions, and the suspicion 

off  the respondent that by strategic response behavior, he can influence his circumstances or 

thee amount of monetary compensation. The mirror image is to ask for the Willingness to 

Acceptt (WTA). The two amounts should be equal in theory but this is rarely the case in 

practice. . 

Inn this chapter, an alternative method for measuring and monetarizing health changes is 

developed.. The approach can be summarized as follows. Using the individual Subjective 

Well-Beingg (SWB) model described in Chapter 3 (see also van Praag et al., 2002; Frijters, 

1999),, we assess the impact on General Satisfaction (GS) of a change in health condition via 

changess in Health Satisfaction (HS). We then estimate the income equivalent that would be 

necessaryy to change GS to the same extent. The empirical analysis of the GS model is based 

onn the German panel data set (GSOEP), which we combine with the results of Cutler and 

Richardsonn (1997) and Groot (2000). Their papers present estimates of the impact of chronic 

diseasess on individual HS, estimated from an American and a British micro data set, 

respectively.. They call these impact coefficients QALY weights. Assuming that the results for 

thee US and for the UK will be roughly similar for Germany, we pool the German data set with 

thee American and British estimates. The reason for doing this is that similar information is not 

availablee in the German data set. Given the synthetic character of the data set, the main 

objectivee of this chapter is its methodological contribution. 

Thiss chapter includes an Appendix that presents the results of an identical analysis using a 

dataa set for the U.K.: the British Household Panel Survey (BHPS). 
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Thiss chapter is organized as follows. Section 8.2 discusses the theoretical background. 

Sectionn 8.3 presents the regression results for the GSOEP data set. and the derived monetary 

valuess of health gains and losses. Section 8.4 concludes. Appendix 8.1 presents an empirical 

analysiss of the model using the BHPS data set. 

Forr descriptions of the individual well-being model and the estimation procedure, we refer 

too Chapter 3. The GSOEP and the BHPS data are described in Chapter 3 and Chapter 5, 

respectively. . 

8.22 Theoretical basis 

Inn this section, the theoretical model is outlined in simple terms. Let us assume that the 

individual'ss well-being depends on only two variables: incomey and health H. In that case we 

mayy describe well-being as a function ofy and H, say: 

WW = W{y,H). (1) 

Indifferencee curves in the (y,H) -space are sketched in Figure 8.1. The slope of these 

indifferencee curves reflects the shadow price of health. 

Health h 

Income e 

Figuree 8.1 Indifference curves for  the relationship health-income. 
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Considerr an individual at A who experiences a health loss bringing him down to D. The 

monetaryy equivalent may be measured in two ways. First, we may estimate the income 

changee equivalent with the health loss AD, i.e. the income loss AC. This is known as the 

equivalentequivalent income variation. In this chapter, it is measured in terms of a percentage of originai 

income.. The equivalent income is found by solving the equation: 

W(y,HW(y,H + AH) = W(y + Ay,H). (2) 

Whenn A/7 tends to zero, we find what is known as the 'shadow price of health': 

(3) ) 

Second,, we may look for the additional income needed to bring the individual back to his or 

herr original level of well-being, i.e. DB. This is known as the compensating income variation. 

Inn both cases, the shadow price is the slope of the indifference curve. Hence, it varies with the 

pointt ) of departure. Moreover, if the indifference curves are not homothetic, the shadow 

pricee also depends on the level of the indifference curve. 

Thee function W is not assumed to be a cardinal utility function. The only use of W is that it 

describess the net of indifference curves. Any monotonie transformation W - (p{W) with 

/dW/dW > ° w ' " describe the same net of indifference curves and will thus yield the same 

shadoww prices. 

Untill  now individual well-being was assumed to depend only on y and H. When describing 

thiss abstract model, however, we have in mind the more complex model described in Chapter 

3.. In the model, we assume that individual well-being or GS depends on a vector of Domain 

Satisfactionss (DS). These are qualitative and ordinal variables. In their turn, the DS may be 

explainedd by objectively measured variables such as income, age, and education. 
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Inn the German survey, there are satisfaction questions with respect to six domains of life: 

Financiall  Satisfaction (FS), Health Satisfaction (HS), Job Satisfaction (JS), Leisure 

Satisfactionn (LS), Housing Satisfaction (HoS), and Environmental Satisfaction (ES). 

Thee reader will recall that the model can be described as: 

GSGS = GS{DSl,....,DSb) 

DSJ=DSJ(X)DSJ=DSJ(X) y' = l,...,6 

GSS is modeled and explained according to the equation: 

GSGS = y,JS + y2FS + y.HoS + yAHS + y5LS + y6ES + e . (6) 

Equationn (6) describes the net of indifference curves. Here, we are specially interested in the 

trade-offf  between Health Satisfaction (HS) and income. Let HS be reduced by AHS , then we 

mayy keep GS constant by increasing Financial Satisfaction (FS) by — AHS . Income increases 
Ï2 Ï2 

havee a positive effect on FS. Actually, income has an effect on all six DS, including health 

itselff  (Deaton and Paxson, 1998), Hence, in order to calculate the income decrease equivalent 

too a reduction of HS, we have to include and add up all indirect effects, i.e. the effects via all 

DS. . 

Inn order to make the calculation method applicable in practice, we have to specify AHS 

numerically.. In other words, we have to specify the health change from a base situation using 

aa 0 to 10 scale, where we use the cardinal specification from the survey questionnaire. If we 

cann translate the effect caused by real diseases into changes in HS, then it is also possible to 

calculatee the money value of health damage due to those diseases, such as 'difficulty in 

seeing',, and 'diabetes'. This step, for which we borrow US and UK estimates, will be 

presentedd in the next section. 

Ann obvious question is why we choose this indirect complex model rather than a 

straightforwardd reduced model in which GS is directly explained by objectively measurable 

variabless x. This would imply that our function W(.) would not have HS as an argument but, 

(4) ) 

(5) ) 
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instead,, the underlying variables which determine health, e.g. age and the variables which 

describee the prevalence of chronic illnesses. This model, however, would give difficulties, for 

manyy variables have a different effect on different domains and the balance effect on GS is 

difficul tt to measure and to interpret. For instance, age may be assumed to have a negative 

effectt on health, while age (up to a certain point) has a positive effect on income and, hence, 

presumablyy on FS (see also Chapter 3 of this thesis). By the use of the intermediary variables 

DS,, we are able to identify the different influences of the various x-variables via the different 

domainss on GS and thus we get a more exact picture of the complex phenomenon. A second 

reasonn why we choose this somewhat complex model is that in the literature there are 

estimatess available of the effects of illnesses on HS but not on the effect of illnesses on GS2 . 

Thee estimation procedure is described in Chapter 3 and will not be discussed here. The DS 

equationss are estimated by means of GLS and the GS equation is estimated by Ordered Probit 

analysis.. All the equations include individual random effects, fixed time effects, and the 

averagess over time for some of the explanatory variables. Additionally, the GS equation 

includess the term z, as described in Chapter 3. 

Itt is rather probable that the six error terms are correlated, which would point to a 

Seeminglyy Unrelated Regression model. However, it is well-known that in this case the 

simplee GLS regression on the six different DS also yields consistent estimates for the separate 

equations. . 

8.33 Estimation results 

Thee results of the Domain Satisfaction (DS) and General Satisfaction (GS) equations have 

alreadyy been presented in Chapter 3 and are not further discussed here except for the Health 

Satisfactionn (HS) equation. Table 8.1 reproduces the results for HS as presented in Chapter 3 

(Tablee 3.5). 

Wee know of one exception with respect to migraine, (see Groot and Maassen van den Brink , 2000) 



Thee subjective costs of health losses due to chronic diseases 135 5 

Tablee 8.1 Health Satisfaction, GSOEP 1992-1997 

Constant t 
Dummyy for 1992 
Dummyy for 1993 
Dummyy for 1994 
Dummyy for 1995 
Dummyy for 1996 

Ln(age) ) 
Ln(age)) A 2 

Max.Max. Age* 
Ln(familyy income) 
Ln(yrs.. Education) 
Ln(children+1) ) 
ln(f.inc.)*ln(ch.+l) ) 
Gender r 
Livin gg together? 
Ln(( Savings) 

Meann (ln(f.inc) 
Mean(ln(ch+1)) ) 
Meann (ln(savings) 

Stdd Deviation V, 

Variancee due to v ; as % of the 

totall  variance 
Numberr of Observations 
R'R' within 
R2:: between 
KK22::  overall 
Numberr of Individuals 

Westt Workers 

Estimate e 

-1.121 1 
0.016 6 
-0.008 8 
-0.002 2 
-0.002 2 
-0.035 5 

0.852 2 
-0.238 8 
5.976 6 
0.004 4 
0.131 1 
0.012 2 
0.000 0 
0.082 2 
-0.011 1 
0.006 6 

0.097 7 
0.019 9 
0.018 8 

0.643 3 

0.515 5 

30669 9 
0.008 8 
0.126 6 
0.083 3 
8153 3 

t-ratio o 

-1.333 -1.333 

1.148 1.148 
-0.577 -0.577 
-0.J-0.J 39 
-0.J-0.J 30 
-2.374 -2.374 

1.778 1.778 
-3.531 -3.531 

0.232 0.232 
3.068 3.068 
0.063 0.063 
0.005 0.005 
4.928 4.928 
-0843 -0843 
2.748 2.748 

3.236 3.236 
0.773 0.773 
4.355 4.355 

Eastt Workers 

Estimate e 

-0.935 5 
0.132 2 
0.109 9 
0.042 2 
0.039 9 
0.029 9 

0.627 7 
-0.207 7 
4.560 0 
0.032 2 
0.193 3 
-0.147 7 
0.017 7 
0.104 4 
0.017 7 
-0.002 2 

0.071 1 
-0.096 6 
0.014 4 

0.595 5 

0.513 3 

12359 9 
0.023 3 
0.124 4 
0.090 0 
3238 8 

t-ratio o 

-0.712 -0.712 
6.366 6.366 
5.213 5.213 
2.050 2.050 
1.955 1.955 
1.329 1.329 

0.834 0.834 
-1.940 -1.940 

1.175 1.175 
2.697 2.697 
-0.494 -0.494 
0.469 0.469 
4.301 4.301 
0.634 0.634 
-0.480 -0.480 

1.432 1.432 
-2.209 -2.209 
2.108 2.108 

Westt Non-
Workers s 

Estimate e 

5.254 4 
0.001 1 
0.021 1 
-0.003 3 
0.000 0 
-0.001 1 

-2.536 6 
0.210 0 

424.307 7 
-0.009 9 
0.233 3 
-0.222 2 
0.027 7 
-0.001 1 
0.044 4 
0.008 8 

0.069 9 
-0.012 2 
0.020 0 

0.702 2 

0.549 9 

20883 3 
0.006 6 
0.274 4 
0.191 1 
6424 4 

t-ratio o 

7.357 7.357 
0.037 0.037 
1.211 1.211 
-0.179 -0.179 
0.000 0.000 
-0.031 -0.031 

-6.446 -6.446 
3.891 3.891 

-0.456 -0.456 
4.215 4.215 
-1.067 -1.067 
1.060 1.060 
-0.025 -0.025 
2.492 2.492 
3.014 3.014 

1.944 1.944 

-0.395 -0.395 
3.749 3.749 

Eastt Non-Workers 

Estimate e 

2.731 1 
0.021 1 
0.053 3 
0.023 3 
-0.005 5 
0.050 0 

-1.125 5 
0.023 3 

4.E+10 0 
0.015 5 
0.273 3 
0.814 4 
-0.095 5 
0.027 7 
-0.003 3 
0.003 3 

0.020 0 
-0.149 9 
0.017 7 

0.658 8 

0.532 2 

8532 2 
0.009 9 
0.262 2 
0.174 4 
2705 5 

t-ratio o 

2.315 2.315 
0.746 0.746 
2.021 2.021 
0.9/4 0.9/4 
-0.193 -0.193 
J.J. 803 

-1.741 -1.741 
0.260 0.260 

0.399 0.399 
3.359 3.359 
1.999 1.999 

-1.862 -1.862 
0.878 0.878 
-0.099 -0.099 
0.582 0.582 

0.325 0.325 
-2.690 -2.690 
2.096 2.096 

**  This is the minimum of the quadratic form in ln(age). 

Estimationn by GLS with individual random effects and time fixed effects. 

Tablee 8.1 shows that income correlates positively with HS. The positive correlation between 

incomee and health is well known (Deaton and Paxson, 1998; Smith, 1999). Nevertheless, the 

currentt income coefficients are not significant. The mean income coefficients are all positive 

butt significant at 10% only for Westerners. This points to the hypothesis that income in this 

equationn serves as a proxy for lifestyle and becomes important only when more direct 

indicatorss of lifestyle are not included in the set of explanatory variables. A family with a 

lowerr income will have a lifestyle and risk-behavior that is more damaging to health (for 
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instance,, smoking, drinking, or obesity) and usually will be living in a less healthy 

environment.. Their current income would approximate the access that individuals have to 

doctorss and medicine. Thus, our results seem to indicate that the lifestyle effect is more 

importantt for HS (and status) than the income per se. However, it is also true that less healthy 

individualss are less productive and, as a consequence, have lower earnings. Therefore, the 

directionn of the causality between health and income is not always clear (Smith, 1999). 

Agee is an important determinant for HS, i.e. younger people are more satisfied with their 

healthh (see also Kerkhofs and Lindeboom, 1995). Education correlates significantly and 

positivelyy with HS. Again, well-educated people most probably have lifestyles that are 

healthierr (see also Kerkhofs and Lindeboom, 1995) and thus education could be indicating 

lifestyle.. The average number of children has a positive and significant effect for Eastern non-

workers,, while the effect is non-significant for the other three groups. Kerkhofs and 

Lindeboomm (1995) using Dutch data for 1993 studied the influence of exogenous variables on 

misreportingg health status. They found that labor market status was the only variable that had 

aa significant effect on misreporting. This would support the division of the sample into four 

sub-groups.. The variance of v is more than 50% of the total residual variance. 

Thee monetary value of a health change 

Fromm Chapter 3, the reader will recall that the level effects of the six DS on GS are 

Tablee 8.2 Level effects of DS on GS, GSOEP 1992-1997 

Levell  Effects 

Jobb Satisfaction 
Financiall  Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leisuree Satisfaction 
Environmentall  Satisfaction 

Westt Workers 

0.352 2 
0.637 7 
0.148 8 
0.501 1 
0.224 4 
0.050 0 

Eastt Workers 

0.429 9 
0.859 9 
0.184 4 
0.445 5 
0.269 9 
0.224 4 

West t 
Non-Workers s 

XXX X 
0.760 0 
0.200 0 
0.658 8 
0.182 2 
0.066 6 

East t 
Non-Workers s 

XXX X 
0.896 6 
0.327 7 
0.659 9 
0.535 5 
0.311 1 

Wee notice that the level effect of HS for West-workers is 0.501, i.e. 0.324+0.177. This 

impliess that if HS is reduced by AHS, GS decreases by 0.501 AHS. Thus, it is possible to 

translatee such a health loss in terms of an equivalent income loss Ay. 
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Thee effect of ln-income changes on GS is fairly complex in this model, as income appears as 

onee of the explanatory variables in each DS. Hence, there are six indirect effects. All those six 

ln-incomee effects are tabulated in Table 8.3. 

Tablee 8.3 Income effects on DS, GSOEP 1992-1997 

Levell  Income Effects 
onn each DS28 

Jobb Satisfaction 
Financiall  Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leisuree Satisfaction 
Environmentall  Satisfaction 

West t 
Workers s 

0.233 3 
0.398 8 
0.297 7 
0.101 1 
0.064 4 
0.211 1 

East t 
Workers s 

0.243 3 
0.448 8 
0.113 3 
0.110 0 
0.052 2 
0.186 6 

West t 
Non-Workers s 

0.423 3 
0.414 4 
0.068 8 
0.062 2 
0.108 8 

East t 
Non-Workers s 

0.236 6 
0.225 5 
0.016 6 
0.100 0 
0.043 3 

Hence,, the effect of an income change on GS via job satisfaction is 0.352 *0.233. Let us 

denotee a column in Table 8.2 by a,,...a6 and the corresponding column of Table 8.3 by 

ft,ft, ,.../>„, then the total income effect on GS is: 

Wee can now calculate the relative income change, A In y , that is equivalent to a change in HS 

byy AHS . For West workers, this is found by solving the equation: 

0.5011 AHS 
^^  /=i J 

A\ny.A\ny. (8) 

whichh yields: 

288 As mentioned in Chapter 3, these coefficients are different for Financial, House and Health Satisfaction from 

thosee presented in Table 3.13 in Chapter 3. The reason is that there, and for reasons of simplicity, we did not 

includee the coefficient from the intercept term ln(family income)*ln(children+l). 
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Alnv= —— A//S. (9) 

/""  = ! 

Wee shall denote the value of the multiplier in equation (9) by k. The values for the four sub-

samples,, say kww, kcw, kwrtVi., and kenw are given below in Table 8.4. 

Tablee 8.4 Health-income multipliers , GSOEP 1992-1997 

Multiplier r 

Westt Workers 

K*. K*. 
1.098 8 

Eastt Workers 

*, , , 
0.723 3 

West t 
Non-Workers s 

%'m' ' 
1.409 9 

East t 
Non-Workers s 

kenw kenw 
1.819 9 

Thee remaining question is how to translate objective health changes: for instance, caused by 

ann illness such as diabetes, into a numerical value ofAHS. An obvious way would be to re-

estimatee the equation for HS with a disease-dummy variable, which is 0 for a healthy person 

andd 1 for an individual with the disease. Unfortunately, this information is not available in the 

dataa set used, i.e. the GSOEP. Instead, we make use of the estimates recently found by Cutler 

andd Richardson (1997) for US data and by Groot (2000) for British data. They estimated a HS 

equationn by Ordered Probit, including dummy variables for various illnesses. Obviously, a 

strongg caveat is that we extrapolate health effects estimated from British and USA 

respondentss to Germans. Moreover, these effects have been estimated on the basis of a 

differentt functional specification. Nevertheless, for a first illustration, lacking a better one, it 

wil ll  do. We also notice that the estimates of Groot (2000) and of Cutler and Richardson 

(1997)) yield roughly comparable disease effects, which makes it probable that the figures may 

alsoo hold approximately for German respondents. An additional limitation is that the illnesses 

amongg individuals are not differentiated according to the degree of severity. In other words, 

individualss with, for example, diabetes have the dummy variable 'diabetes' equal to 1 

regardlesss of the severity of the 'diabetes1 they suffer from. 

Thee equivalent income variation (AC in Figure 8.1) is (1 - ek"d), where d is the coefficient 

off  the disease on HS. The values oft/, borrowed from Cutler and Richardson (1997) and 

Groott (2000), are presented in the last column of Table 8 and Table 9, respectively. The HS 



Thee subjective costs of health losses due to chronic diseases 139 

equationn in our model has a residual variance that differs from that in Cutler and Richardson 

(1997)) and Groot (2000). Their residual variance is equal to 1 by the Probit-normalization 

convention.. In our case, it equals the sum of the error term and the individual random effect. 

Inn order to correct for that, the coefficient estimates of Cutler and Richardson (1997) and 

Groott (2000) have to be multiplied by a correction factor, as given in the last row in Tables 

8.55 and 8.6. 

Tablee 8.5 Value of illness as a percentage of current income (Cutler  and Richardson coefficients) 

Disease,, Coefficients from West East Workers West East Disease 
Cutlerr and Richardson (1997) Workers Non-Workers Non-Workers Estimate. 
Correctedd for Std. Deviation 
Arthritis s 
Skinn conditions 
Diabetes s 
Otherr endocrine 
Hypertension n 
Ischemicc heart disease 
Stroke e 
Otherr circulatory 
Asthma a 
Bronchitis s 
Sinusitis s 
Otherr respiratory 
Digestive e 
Hearingg (impairments) 
Amputeee (impairments) 
Paralyzedd (impairments) 
Orthopedicc (impairments) 

VCT~2U-)) + CT(V) of Table 8.1 

0.429 9 
0.263 3 
0.593 3 
0.395 5 
0.305 5 
0.546 6 
0.489 9 
0.408 8 
0.497 7 
0.301 1 
0.170 0 
0.262 2 
0.471 1 
0.176 6 
0.253 3 
0.571 1 
0.276 6 
0.884 4 

0.290 0 
0.170 0 
0.423 3 
0.265 5 
0.200 0 
0.383 3 
0.337 7 
0,275 5 
0.343 3 
0.197 7 
0.108 8 
0.170 0 
0.322 2 
0.112 2 
0.164 4 
0.404 4 
0.179 9 
0.820 0 

0.523 3 
0.332 2 
0.695 5 
0.485 5 
0.381 1 
0.647 7 
0.588 8 
0.500 0 
0.596 6 
0.377 7 
0.218 8 
0.330 0 
0.568 8 
0.226 6 
0.320 0 
0.673 3 
0.347 7 
0.909 9 

0.613 3 
0.404 4 
0.782 2 
0.573 3 
0.460 0 
0.737 7 
0.679 9 
0.588 8 
0.687 7 
0.455 5 
0.270 0 
0.402 2 
0.659 9 
0.280 0 
0.390 0 
0.761 1 
0.421 1 
0.902 2 

-0.578 8 
-0.315 5 
-0.927 7 
-0.518 8 
-0.375 5 
-0.814 4 
-0.692 2 
-0.541 1 
-0.708 8 
-0.37 7 
-0.192 2 
-0.313 3 
-0.656 6 
-0.200 0 
-0.301 1 
-0.873 3 
-0.333 3 
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Tablee 8.6 Value of illness as a percentage of current income (Groot coefficients) 

Disease,, Coefficients from 
Groott (2000), 
Correctedd for Std. Deviation 

Westt Workers Eastt Workers West t 
Non-Workers s 

East t 
Non-Workers s 

Disease e 
Estimate e 

Problemss with arms, legs, etc. 
Difficult yy in seeing 
Difficult yy in hearing 
Skinn conditions, allergies 
Chest,, breathing problems 
Heart,, blood 
Stomach,, liver, kidney 
Diabetes s 
Nerves,, anxiety, depression 
Alcohol,, drugs 
Epilepsy y 
Migraine,, chronic headaches 

^Ja^Ja22{E){E) + a1(v) of Table 8.1 

0.449 9 
0.205 5 
0.205 5 
0.120 0 
0.393 3 
0.467 7 
0.574 4 
0.414 4 
0.488 8 
0.430 0 
0.422 2 
0.233 3 
0.884 4 

0.305 5 
0.131 1 
0.131 1 
0.075 5 
0.263 3 
0.319 9 
0.407 7 
0.279 9 
0.336 6 
0.291 1 
0.285 5 
0.150 0 
0.820 0 

0.544 4 
0.262 2 
0.262 2 
0.155 5 
0.483 3 
0.564 4 
0.676 6 
0.507 7 
0.587 7 
0.524 4 
0.515 5 
0.295 5 
0.909 9 

0.635 5 
0.322 2 
0.322 2 
0.195 5 
0.570 0 
0.655 5 
0.764 4 
0.596 6 
0.678 8 
0.614 4 
0.605 5 
0.361 1 
0.902 2 

-0.614 4 
-0.237 7 
-0.237 7 
-0.132 2 
-0.515 5 
-0.648 8 
-0.88 8 
-0.552 2 
-0.691 1 
-0.58 8 
-0.566 6 
-0.273 3 

Inn Table 8.5 and Table 8.6, we present estimates for the equivalent income variations for 

variouss diseases. 

Tablee 8.5 and Table 8.6 show that working individuals living in the West who, for 

example,, have problems in hearing, suffer a decline in well-being equivalent to a reduction of 

theirr income by 17.6% when using Cutler and Richardson estimates, and by 20% when using 

Groott estimates. If the individual is not working, these percentages would be higher and equal 

22.6%% and 26%, respectively. Similarly, the Eastern workers experience a lower relative 

income-equivalentt reduction than the Eastern non-workers, for any given illness. The 

differencess between Easterners and Westerners are also rather considerable, being higher for 

workingg Westerners in comparison with working Easterners, and for non-working Easterners 

inn comparison with non-working Westerners. A critical illness, such as diabetes, would 

decreasee Western working individuals' well-being as much as reducing income by 59%, with 

Cutlerr and Richardson estimates, and by 41 % if using Groot estimates. 

Sincee the income equivalent is estimated as a percentage of income, it follows that 

individualss with higher income have, in absolute terms, a higher income equivalent for a 

particularr deterioration in health. The logarithmic specification of income, which causes this 

effect,, is well accepted in utility theory, and in agreement with results in experimental 

psychology.. This does not imply that society has to value the health of richer individuals more 

thann that of poorer ones. The reader should note that other complementary or alternative 
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approaches,, such as monetary valuation of a life-year by means of ongoing economic 

production,, or WTP valued by means of CVM, also lead to health valuations that depend on 

thee income of the individual. 

8.44 Conclusions 

Inn this study, we addressed the question of what is the value of health gains and losses 

expressedd in monetary terms. The subject has a long history in health economics. Torrance 

(1986)) in his now classical exposition distinguishes between 'economic benefits' and the 

'valuee of health improvement per se', i.e. 'the value to the patient, family or society of the 

healthh improvement itself, regardless of any economic consequences'. 

Theree is a well-established protocol on how to assess the 'economic benefits', although 

theree are still a lot of unsolved problems, where ad hoc decisions have to be made. Assessing 

thee second type of benefits, also sometimes called 'intangibles', is still much more 

problematic,, although it is generally felt that it is an important component. Neglect of this 

componentt 'because we do not know how to measure it' leads to a gross undervaluation of 

healthh deterioration. When we look for the value of a health gain or loss, the first question is 

Whoo is the evaluator: the individual patient, the medical doctor, the family, or society? In our 

approach,, we focus on the patient, although we do not ignore that other parties are also 

involved.. The persons themselves, however, are the only ones who can assess the subjective 

valuee of a health gain or loss. If other parties also benefit: for example, from the health 

improvementt of a beloved person, their indirect benefit will be necessarily a function of the 

improvementt that the patient perceives. Consequently, we think that the information from 

self-reportingg health gains and losses stands central in the question of how to evaluate 

changess in health. 

Theree are two approaches to value health in monetary terms. The first is to assess the 

healthh change by means of a specific health scale. Here typically, the worst situation is 

evaluatedd by 0 and the best by 1. This is known as the Quality Adjusted Life Years (QALY)-

approach.. We can say, for instance, that a person's health has been improved by 0.20 QALY. 

AA second stage is then to relate the money cost of the therapy with the QALY-gain, yielding a 

QALYY per dollar output measure. In health economics, there is no generally accepted method 

off  QALY measurement. Cutler and Richardson (1997), quoting Neumann et al. (1997), 
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remarkk that 40% of the measurements are based on the subjective opinion of the doctor. 

Hencee QALY-measurements from different studies are difficult to compare. If we wish to 

monetarizee health in order to perform Cost Benefit Analysis, we are faced with the question 

off  how to translate QALYs in money terms. Monetarization is then realized by, for example, 

lookingg at the economic output forgone per year (see, e.g., Hurley, 2000; Viscusi, 1993). A 

secondd approach to asses the monetary value of health is by a WTP study. This approach and 

itss limitations are discussed in the health economics (Hurley, 2000) and environmental 

economicss literature (Hausman, 1993). 

Ourr approach is of a different flavor. What we really need is an (ordinal) well-being 

dWdW . S W 
functionn W(y,H), such that / is the trade-off, i.e. the shadow price of health in 

dydy 5 H 

termss of money. If we have such an instrument, we have a 'money-metric' (Samuelson, 1974) 

forr health and we may circumvent the 'monetarization of QALY ' problem. In this chapter this 

iss precisely what we have done. We have estimated an ordinal well-being function, or rather 

thee corresponding net of indifference curves, such that changes in Health Satisfaction (HS) 

cann be evaluated in terms of changes in well-being and hence in terms of money. Thus, we 

escapee the problem of cardinal measurement needed for the QALY approach. At the same 

time,, we are able to evaluate objective health changes caused by specific medical states and 

diseasess in terms of an ordinal variable HS and to link these with equivalent changes in 

income. . 

Thee present method is not intended to make QALY-methodologies redundant, but rather it 

mustt be seen as a complement to the QALY-method, which itself remains necessary for the 

evaluationn of medical therapies in terms of health gains. Obviously, this method is in its initial 

stagee and should be validated using multiple applications. This is the main reason why 

Appendixx 8.1 now presents the results found when applying the same method that we have 

usedd for a German data set to a British data set: namely, the BHPS. The results presented 

obtainedd are very encouraging, as they show that the results for UK and for Germany are, 

althoughh not identical, fairly similar. 
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Appendixx 8.1 Results for  the U.K. 

Thiss Appendix presents the results obtained when applying the same method to a British data 

set.. The empirical analysis is based on Waves 6 to 8, corresponding with years 1996 to 1998, 

off  the British Household Panel Survey (BHPS). This data set is described in detail in Chapter 

55 of this thesis. The BHPS sample is divided between workers and non-workers, so as to 

makee the results more comparable with those presented in Section 8.3. 

Tablee 8.7 presents the equivalent income variations as a percentage of current income. In 

orderr to avoid repetition and long tables, the necessary calculations to obtain the results for 

thee British sample are not presented29. Table 8.7 compares the results for the British Workers 

withh those of the West Germans workers when using Groot's (2000) coefficients (see Table 

8.6),, as these are also based on the BHPS. 

Tablee 8. 7 Value of illness as a percentage of current income, Germany and UK 

Diseasee British Workers Germans West 

Problemss with arms, legs, etc. 

Difficult yy in seeing 

Difficult yy in hearing 

Skmm conditions, allergies 

Chest,, breathing problems 

Heart,, blood 

Stomach,, liver, kidney 

Diabetes s 

Epilepsy y 

Migraine,, chronic headaches 

0.573 3 

0.302 2 

0.274 4 

0.320 0 

0.586 6 

0.587 7 

0.635 5 

0.684 4 

0.666 6 

0.424 4 

Workers s 
(Tablee 8.6) 

0.449 9 

0.205 5 

0.205 5 

0.120 0 

0.393 3 

0.467 7 

0.574 4 

0.414 4 

0.422 2 

0.233 3 

Thee money value of health is always larger for the British sample. For both samples, the 

equivalentt income for any illness is always smaller than 70% of the current family income. 

Thee results for Germany and UK are certainly not identical but, for most illnesses, fairly 

similar.. The largest difference is for 'skin conditions, allergies' and the smallest for 'stomach, 

liver,, kidney'. The table shows that a West German worker individual, who has problems in 

Detailedd statistical results and calculations are available upon request. 
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hearing,, suffers a decline in well-being equivalent to an income reduction of 20%. For a 

Britishh worker, this percentage is higher, i.e. 27%. For diabetes, these percentages are 41% for 

Westt Germans workers and 68% for British workers. 
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Conclusions s 

9.11 Approach 

Thiss thesis has presented economic research on subjective measures of welfare and well-

being.. The number of studies making use of answers to subjective questions as a proxy to 

measuree welfare and well-being has substantially increased over the last few years, and such 

studiess have been applied especially to topics in health, welfare, and labor economics. In 

traditionall  applied welfare studies, such as the study of poverty and inequality, individuals are 

comparedd on the basis of income and other objective measures, such as whether the individual 

iss employed or healthy. This thesis has instead compared individuals on the basis of their self-

reportedd well-being. Moreover, it has shown the meaningfulness and applicability of 

subjectivee measures. 

Inn order for individual self-reported welfare and well-being to be meaningful, interpersonal 

comparabilityy of the answers needs to be assumed. The responses to well-being questions can 

bee interpreted as ordinal or cardinal. At an ordinal level, interpersonal comparability means, 

forr example, that an individual answering "8" on a "0" to "10" well-being scale is happier 

thann someone answering "4". At a cardinal level, it means that the first individual is twice as 

happyy than the second. Most empirical analyses in this thesis have assumed ordinality and 

havee avoided, whenever possible, the stronger assumption of cardinality. Nevertheless, some 

empiricall  analyses were meaningless or technically impossible to perform if cardinality was 

nott assumed. Since assumptions made differed among chapters various econometric 

techniquess were employed. When ordinality is assumed, the answers to subjective well-being 

questionss correspond to an ordered categorical variable, which allowed the use of an Ordered 

Probitt model. When cardinality was assumed, GLS or OLS regression was performed. 

Thee empirical analyses are based on three panel data sets: for Germany (GSOEP); for the 

UKK (BHPS); and for Russia (RUSSET). These data sets are all micro-panels: they contain 

informationn on individuals and households across time. With the exception of Chapter 6, all 

empiricall  studies took advantage of the panel structure of the data by using several waves. 

147 7 
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Fromm an econometric perspective, this means that the regression analysis has to account for 

timee as well as individual effects. 

Timee effects refer to those unobservable variables that change over time but are constant 

acrosss individuals, such as the political and economic situation of a country. Such time effects 

havee been included through yearly dummy variables: namely, as fixed time effects. 

Individuall  effects are unobservable characteristics that stay constant across time but differ 

amongg individuals. Examples are intelligence and optimistic attitude. Individual effects can 

takee the form of fixed effects, i.e. through the inclusion of a dummy variable for each 

individual,, or as random effects, i.e. through the inclusion of a random disturbance with mean 

00 and unknown standard deviation. An important characteristic of these unobservable 

individuall  effects is that they are bound to be correlated with some of the explanatory 

variables.. For example, one would expect intelligence to be correlated with income. This 

correlationn can only be addressed with fixed effects, and not with random effects. Therefore, 

fixedfixed effects are, in principle, more suitable to address individual unobservables in an 

econometricc analysis of well-being. Nevertheless, Ordered (Probit or Logit) models with 

individuall  fixed effects are either computationally infeasible or not consistent for samples 

withh a small number of years. 

Iff  one does not wish to assume cardinality, the choice spectrum is therefore reduced to 

Orderedd Probit with random effects30 and bi-Logit with fixed effects31'32. Next to Ordinary 

Leastt Squares (OLS) or General Least Squares (GLS), these are the most common in the 

literature.. With individual random effects, the individual unobservable characteristics are not 

allowedd to correlate with the explanatory variables, which implies a serious limitation for 

well-beingg analysis. The individual fixed effects bi-Logit model has been estimated by 

reducingg answers to subjective questions to just two categories: namely, 'satisfied' or 

'unsatisfied'.. For example, if the original answers are integers between 0 and 10, these can be 

reducedd to 0 for values below 6, and 1 otherwise. This leads to much loss of information. 

Thee use of random effects in an Ordered Logit model does not permit much flexibility  and thus has often been 

consideredd as inadequate. 

Thee inclusion of fixed effects in a biprobit model is already computationally difficult and not consistent for 

sampless with a small number of years. 
322 For a detailed discussion on this issue, see, e.g., Chamberlain (1980, 1984); Maddala (1987); Hsiao (1992). 
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Moreover,, with fixed effects, all individuals who do not change category across time are lost, 

unlesss the threshold is individually defined (Ferrer-i-Carbonell and Frijters, 2002). In 

addition,, the explanatory variables that do not change across time, such as gender and often 

education,, can not be included in the regression if individual fixed effects are used. 

Givenn the previous considerations, the approach adopted in this thesis is Ordered Probit 

withh individual random effects. In order to allow for correlation between the individual 

unobservablee effects and the explanatory variables, a specification is used that was first 

proposedd by Mundlak in 1978. This specification decomposes the individual random effect 

intoo two terms: a pure error term, which is not correlated with the observable explanatory 

variables;; and a term that is correlated with a subset of the explanatory variables. This has two 

advantages:: all individuals and all explanatory variables can be maintained. This in turn 

allowss for maximum quality of economic estimates. 

Fromm an economic perspective, the use of panel data makes it possible to distinguish 

betweenn a level or average effect and a transitory or shock effect. These two effects are 

studiedd by including both the yearly value and the mean over the whole period of analysis for 

somee of the explanatory variables. The level effect identifies the influence of the permanent 

individuall  or household characteristics on individual well-being. For example, the household 

averagee income over the years is interpreted as the 'permanent income', a concept introduced 

byy Friedman (1957). The shock effect defines how individuals are affected by changes in their 

usuall  circumstances, e.g., income fluctuations. The introduction of some of the explanatory 

variabless at their average over time is mathematically equivalent to the Mundlak 

transformationn discussed above. 

Mostt of the empirical studies presented in this thesis separate respondents into various sub-

samples:: the Germans are divided into former Easterners and Westerners, and between 

workerss and non-workers; and the British are divided into workers and non-workers. In this 

way,, the various groups are allowed to have fundamentally different preferences. For 

example,, the influence of income on well-being turned out to be very different for Easterners 

thann for Westerners, which makes sense, given the widespread belief that income is more 

relevantt for individual's well-being, the poorer they are. 
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9.22 Findings 

Thiss section summarizes and presents the main conclusions that can be drawn from the 

empiricall  studies presented in Chapters 2 through 8. 

ChapterChapter 2 surveyed the literature on subjective welfare and well-being, discussed its main 

assumptions,, and provided arguments in favor of the use of such measures as a proxy for 

individuall  welfare and well-being. There are four main reasons to consider the measurement 

off  welfare and well-being as relevant to economics and the behavioral sciences. First, it can 

bee used to examine the structure of individuals' well-being, which helps to understand 

individuals'' preferences and to predict their behavior. Second, it makes it possible to evaluate 

thee effect on individual well-being of socioeconomic policies and macroeconomic 

circumstances,, such as unemployment and inflation. Third, it contributes to an assessment of 

distributionn and poverty issues. Fourth, it can help describe and analyze the tradeoffs that 

individualss make between the various factors of well-being, such as income, health, leisure, 

environment,, and children. 

ChapterChapter 3 introduced a fairly complex model of the structure of individual well-being. 

Well-beingg or General Satisfaction (GS) was explained by individual satisfaction with six 

distinctt domains of life, while Domain Satisfactions (DS) were explained by objective 

variables.. This model was subsequently rewritten as a reduced form in which individual GS 

dependss directly on objective variables. Among other things, the model can be used to 

calculatee the tradeoff between health and income or, in other terms, the economic value of 

health. . 

Thee full extended model of individual well-being was compared with the reduced form 

model.. The comparison showed that both specifications lead to very similar results. The 

structurall  model, however, is preferred, as it allows for a better understanding of individual 

preferences.. For example, for West-Workers, the income effect on GS is mainly caused by the 

relevancee of income for financial satisfaction, and to a lesser extent for job and housing 

satisfaction.. Income is hardly relevant for their health and leisure satisfaction. These insights 

cann not be obtained by only using the reduced model. Another example that illustrates the 

importancee of developing a structural model concerns the relationship between gender and 

well-being.. The structural model clearly showed that while for some DS, males were more 

satisfied,, for other domains the opposite was true. The net effect of gender on well-being is 
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thereforee mixed. This can explain why other, more aggregate, studies have not been able to 

findd a consistent relationship between gender and well-being. 

ChapterChapter 4 presented an empirical analysis of the impact of income and 'comparison 

income'' on individual well-being. This is relevant for two reasons. First, it contributes to the 

smalll  empirical literature on the influence of interdependency of preferences on individual 

well-beingg and happiness. The study done here is one of the few that uses micro-data and a 

subjectivee measure of well-being. Second, it diverges from other studies, in that it tests four 

differentt hypotheses on the relationship between income and individual well-being. These are: 

(i)) only an individual's own income is important for individual well-being; (ii) individual 

well-beingg depends on the average income of the reference group; (iii ) it depends on the 

differencee between an individual's own income and the average income of the reference 

group;; and (iv) income comparisons are mainly 'upwards'. 

AA number of conclusions can be drawn from the analysis. First, the income effect on 

individuall  well-being is relatively important. Second, the impact of income on individual 

well-beingg is larger for poorer individuals, i.e. individuals from the East Germany sub-

sample.. Third, simultaneous and similar increases in own income and in the average income 

off  the reference group do not lead to a change in individual well-being. Fourth, individuals are 

happier,, the larger their income is in comparison with the average income of their reference 

group.. Fifth, for both Westerners and the total German sample, the comparison effect is 

asymmetricc and mostly 'up-wards'. This means that the well-being of poorer individuals is 

negativelyy influenced by the fact that their income is lower than the average of their reference 

group,, while richer individuals do not get happier from having an income above the average 

off  their reference group. This implies that, if a Social Welfare Function is defined as additive, 

thee realization of a more equitable income distribution would lead to higher level of social 

welfare. . 

ChapterChapter 5 studied individual preferences concerning health. Concretely, it considered the 

determinantss of individual health satisfaction, such as income, age, and illness. Health 

Satisfactionn (HS) is operationalized by means of a self-reported measure. The main 

innovationn is that the effect of an illness on health was allowed to differ with the age of the 

respondent.. For this purpose, the model includes interaction terms between illnesses and age. 

Thee analysis showed that there are indeed strong age effects for some illnesses. The impact of 
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'chestt and breathing problems' on HS increases with age. Nevertheless, for most other 

illnesses:: namely, 'difficulty in hearing', 'heart and blood problems', 'problems with the 

stomach,, liver, and kidneys', 'diabetes', and 'anxiety, depression or bad nerves', the impact 

onn HS decreases with age. Thus, even if the illness may become objectively more severe with 

age,, the individual can subjectively perceive it differently. There are a number of possible 

explanationss for this: individuals adapt to an illness; old individuals expect and accept a worse 

performancee of bodily functions; and older individuals tend to suffer from multiple disorders, 

causingg a single one to become relatively less influential on happiness. Decomposing the 

influencee of illnesses on HS generates results that can be useful for policy making. 

ChapterChapter 6 presented different concepts of, and measurement techniques for, poverty. Two 

mainn concepts of poverty were distinguished: namely, welfare poverty and well-being poverty. 

Thee latter is a new concept, which is broad in the sense that it includes not only the economic 

situationn of the individuals but also tries to capture their satisfaction with life as a whole. 

Threee sorts of measurement techniques were examined: relative objective measures, 

absolutee objective measures; and, subjective measures. The official measure in Russian 

governmentall  statistics is an absolute objective measure. It classifies an individual as 'poor' 

whenn he/she lives in a household with an income below a certain predefined minimum. The 

subjectivee measures were discussed for both welfare and well-being poverty. To 

operationalizee welfare poverty, the Leyden Poverty Line (LPL) and the Subjective Financial 

Satisfactionn Poverty Line (SFSPL) were used. The poverty ratios found when using these two 

measuress were compared with the ones obtained when applying the officially-defined absolute 

objectivee measure. To operationalize well-being poverty, the Subjective Weil-Being Poverty 

Linee (SWB) was applied. It was found that, in the Russian Federation during 1997 and 1998, 

welfaree poverty was much larger than well-being poverty. An encouraging result is the strong 

consistencyy found between the two subjective welfare poverty measures, in particular that the 

povertyy ratios for the LPL and for the SFSPL were very similar. 

Subjectivee measures are based on individual perception regarding one's situation. Absolute 

objectivee measures of poverty, which are the most widely accepted, depend on what the 

researcherr considers to be the minimum income, below which an individual can be regarded 

ass poor. Defining this minimum income is a difficult and ambiguous task when assessing 

welfaree poverty. This problem is magnified for assessing well-being poverty. In the latter 
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case,, one first has to decide which are the relevant variables that define well-being, such as 

income,, health, and education level, and subsequently determine the minimum level of 

possessionn of such 'goods' that define poverty. 

ChapterChapter 7 contributes to the literature on inequality by introducing a subjective concept of 

inequalityy that can be compared to available objective measures. It introduces a new concept 

off  inequality, which is referred to as Financial Satisfaction Inequality (lFS). It is based on the 

variancee of individual self-reported Financial Satisfaction (FS), so that it accounts for 

individualss perception of their own circumstances. Thus, it is considered a subjective measure 

off  inequality. It can be argued that it includes objective income inequality as a special case: 

namely,, when FS only depends on income. 

Interestingly,, traditional measures include subjectivism as well: namely, by letting a 

researcherr decide on a family equivalence scale or on a specification of a welfare function. 

Thee analysis showed that only a relatively small part of \FS can be attributed to observed 

factors,, such as income, education, or age. The two observable variables that contributed the 

mostt to it were average family income over all the years (permanent income) and, for non-

workers,, also age. In other words, objective income inequality is an important factor of 

financiall  inequality, besides psychological feelings of inequality. 

ChapterChapter 8 presented a method to value health changes in monetary terms. Using the 

individuall  well-being model presented in Chapter 3, trade-offs between Health Satisfaction 

(HS)) and income were derived. These trade-offs translate into a monetary value of health, 

definedd as the increase in income necessary to maintain an individual at the original level of 

well-beingg after a change in HS. Specific illnesses were related to changes in HS. This 

allowedd for the assessment of income compensation measures for specific illnesses. 

Thiss method was applied using German and British data. The results for both data sets 

weree not identical but similar in magnitude. For example, working individuals who live in 

formerr West Germany suffer a decline in well-being equivalent to a reduction in income of 

17.6%% to 20% if they have 'problems in hearing'. For British workers, this percentage equals 

27%. . 

Thee results of all empirical analyses presented in this thesis suggest that the assumption of 

interpersonall  comparability of satisfactions cannot be rejected. Moreover, answers to 

subjectivee questions seem to be a good proxy measure of individual well-being. This indicates 
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thatt self-reported well-being has the potential to become a useful instrument for the evaluation 

andd design of socioeconomic policy. However, rather than replacing objective measures by 

subjectivee ones, the latter can play a complementary role. 
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Nederlandsee samenvatting (Summary in Dutch) 

Kwantitatiev ee analyse van welzijn met economische toepassingen 

Aanpak k 

Inn dit proefschrift wordt economisch onderzoek gepresenteerd dat is gebaseerd op subjectieve 

maatstavenn van welvaart en welzijn. Dergelijke maatstaven kunnen worden afgeleid van 

individuelee antwoorden op vragen aan individuen over de eigen perceptie van hun welvaarts-

off  welzijnsomstandigheden. Met andere woorden, ze zijn gebaseerd op zelfgerapporteerde 

'individuelee bevrediging'. Dit proefschrift start vanuit de premisse dat men subjectieve 

maatstavenn kan hanteren als een benadering voor het meten van welvaart en welzijn. 

Hett aantal studies dat gebruik maakt van subjectieve maatstaven is sterk toegenomen in de 

afgelopenn jaren. Toepassingen omvatten thema's binnen de welvaarts-, gezondheids- en 

arbeidseconomie.. Volgens de traditionele aanpak van de welvaartseconomie, met name 

toegepastt op vragen over armoede en ongelijkheid, worden individuen vergeleken op basis 

vann objectieve maatstaven. Voorbeelden hiervan zijn inkomen en of een individu werk heeft 

off  gezond is. Dit proefschrift bepleit een andere aanpak, namelijk gericht op het vergelijken 

vann individuen op basis van hun zelfgerapporteerde welvaart en welzijn, in het algemeen of 

opp 'deelterreinen' van het leven. De zinvolheid en toepasbaarheid van subjectieve maatstaven 

wordtt geïllustreerd aan de hand van toepassingen op verschillende problemen. 

Teneindee zelfgerapporteerde welvaart en welzijn te kunnen gebruiken in kwantitatieve 

studiess dient de veronderstelling te worden gemaakt dat de zelfgerapporteerde niveaus van 

welvaartt en welzijn vergelijkbaar zijn tussen de verschillende respondenten. De antwoorden 

opp vragen over welzijn kunnen worden geïnterpreteerd als ordinaal of kardinaal. Ordinaliteit 

impliceertt voor interpersonele vergelijkbaarheid dat een individu met antwoord '8' op een "0' 

tott '10' welzijnsschaal gelukkiger is dan iemand die '4' antwoord. Kardinaliteit betekent 

bovendienn dat de eerste persoon twee maal zo gelukkig is als de laatste. De meeste empirische 

analysess in dit proefschrift gaan uit van ordinaliteit en ontwijken, waar mogelijk, de sterkere 

aannamee van kardinaliteit. Een aantal empirische toepassingen was echter betekenisloos of 

technischh onuitvoerbaar zonder de aanname van kardinaliteit. 
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Aangezienn de specifieke aannames verschillen tussen toepassingen zijn meerdere 

econometrischee technieken gebruikt. Waar ordinaliteit is verondersteld corresponderen de 

antwoordenn op de subjectieve weizijnsvragen met een geordende categorische variabele, 

hetgeenn een analyse met een 'Ordered Probit' model mogelijk maakt. Indien van kardinaliteit 

wordtt uitgegaan is het mogelijk om GLS of OLS regressiemethoden te hanteren. 

Dee empirische studies zijn gebaseerd op drie panel datasets, nl. voor Duitsland (GSOEP), 

Groot-Brittanniëë (BHPS), en Rusland (RUSSET). Deze datasets zijn alle micropanels; dat wil 

zeggenn dat ze informatie bevatten over individuen en huishoudens over de tijd. Met 

uitzonderingg van Hoofdstuk 6 maken alle empirische studies nuttig gebruik van de 

panelstructuurr van de data door verschillende golven te hanteren. Vanuit een econometrisch 

perspectieff  betekent dit dat de regressieanalyse rekening houdt met zowel tijds- als 

individuelee effecten. De gekozen aanpak hiervoor is 'Ordered Probit' met individuele 

'randomm effects' en vaste tijdseffecten. Om correlatie tussen individuele onobserveerbare 

effectenn en de verklarende variabelen toe te staan is een specificatie gebruikt die aanvankelijk 

wass voorgesteld in 1978 door Mundlak. Deze leidt tot een decompositie van het individuele 

'randomm effect' in twee onderdelen: een pure foutterm, welke ongecorreleerd is met de 

waarneembaree verklarende variabelen, en een term die gecorreleerd is met een 

deelverzamelingg van de verklarende variabelen. Dit heeft twee voordelen: alle individuen en 

allee verklarende variabelen kunnen worden behouden. Dit leidt vervolgens tot een maximale 

kwaliteitt van de econometrische schattingen. 

Vanuitt een economisch perspectief staat het gebruik van paneldata toe om een onderscheid 

tee maken tussen een niveau- of gemiddeld effect en een overgangs- of schokeffect. Deze twee 

effectenn zijn bestudeerd door zowel de jaarlijkse waarde als het gemiddelde over de gehele 

periodee van analyse voor een aantal verklarende variabelen mee te nemen. Het niveaueffect 

identificeertt de invloed van de permanente welzijnskenmerken van individuen of 

huishoudens.. Bijvoorbeeld, het gemiddeld inkomen van een huishouden over de tijd is 

geïnterpreteerdd als het permanente inkomen zoals geïntroduceerd door Friedman (1957). Het 

schokeffectt definieert hoe individuen worden beïnvloed door veranderingen, zoals fluctuaties 

inn het inkomen. De opname van het tijdsgemiddelde van een aantal verklarende variabelen is 

wiskundigg gezien equivalent met de genoemde Mundlak-transformatie. 
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