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Abstract 

Previous research on the relation between wealth and life satisfaction has found conflicting results. 

The current study aims to bring a “wave formation” framework to the subjective well-being literature 

to understand the features of non-linearity in the income-life satisfaction association. The study 

compares individuals’ life satisfaction at various wealth levels, moving their way up or down through 

the income stratum. We hypothesize that when someone with increasing income reaches the top of 

one stratum their satisfaction is high, but when they move from the top of one stratum to the bottom 

of the next their satisfaction declines, leading to a wave pattern. Using a cross-sectional design for the 

dataset of 1654 respondents in Azerbaijan, we apply the Ordered Logit method to identify the income 

borders of ups-and-downs in the “wave.” Threshold levels for each wave element are then calculated 

separately for males and females after controlling for a set of individual-specific factors. Empirical 

results support the hypothesis, with life satisfaction following a wave formation. The research findings 

have implications for policymakers and future research. 
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1 Introduction 

Over the past decades, the relationship between income and life satisfaction has gained considerable 

attention (Plouffe and Tremblay 2017). While they are positively related at the country level (Diener 

and Biswas-Diener 2002; Diener et al. 1993, 2010, 2013; Hagerty 2000; Inglehart and Klingemann 

2000; Levin et al. 2011; Veenhoven 1991) and individual level (del Mar Salinas-Jiménez et al. 2010; 

Grace et al. 2019; Yuan 2016), they can also have a nonlinear relationship at the individual level 



(Diener and Biswas-Diener 2002; Diener et al. 1993; Kahneman and Deaton 2010). Hou (2014) 

underlines the positive spillover effect of locality income on individuals’ life satisfaction. 

At the individual level, the main argument about this relationship is whether it is absolute (absolute-

income hypothesis) (Diener 1984; Veenhoven 1991) or relative (reference-income hypothesis) 

(Easterlin 1974). While the absolute argument refers to the notion that access to income helps to meet 

human needs such as food, housing, and health (Diener et al. 1993), the reference argument refers to 

the idea that the effect of income on life satisfaction can depend on changeable standards such as 

cultural or societal circumstances (Diener et al. 2018). The former hypothesis shows that wealthier 

people have higher life satisfaction than poorer people within a country (Diener 1984). The latter 

hypothesis stems from the Easterlin (1974) paradox, indicating that income and life satisfaction are 

positively related within a country at a particular time but not in overtime. 

The reference-income hypothesis has also been tested as a “comparison income," emphasizing that 

not only own income, but also the income of a reference group matters for happiness (Ferrer-i 

Carbonell 2005). Kahneman et al. (2006) confirm the aforementioned hypothesis that individuals are 

satisfied when they have an above-average income. However, they are hardly satisfied when they 

assess the lives of others. Both absolute and reference income hypothesis assume the direct causal 

relationship between income and life satisfaction. However, it should be noted that the causal 

relationship between income and life satisfaction has been denied by the study of Boyce et al. (2010), 

as the causation may stream from higher life satisfaction to higher income (Diener and Seligman 2004; 

Johnson and Krueger 2006). Hence, Boyce et al. (2010) add the rank income hypothesis to the 

literature along with absolute and relative income, showing that individuals compare themselves to 

others within a reference group. Put differently, as the ranked position of an individual’s income 

increases, their life satisfaction increases compare to the sampled groups from the reference group, 

which is a contrast to the reference income hypothesis. 

 

1.1 Wave Formation' Framework 

By incorporating three hypotheses into one ‘wave formation’ framework, we hypothesize that the 

relationship between income and life satisfaction is nonlinear and moves up-down motion. This wave 

formation idea stems from Parekh’s (2018) study, which showed that as individuals move through 

finite preferences, they encounter distinct levels of satisfaction in the wave formation. However, 

Parekh’s theoretical reasoning was based on consumers’ decisions in a particular monetary decision-

making process. In contrast, we apply the finite preferences idea of the model to the life satisfaction 

of the individuals, assuming that all ‘absolute,’ ‘reference’ and ‘rank’ income hypotheses are 

disconnected from each other or cause direct and indirect causality problem due to these finite set of 

preferences. 

According to the “wave formation” framework, individuals’ increased income increases their life 

satisfaction (e.g., there is a direct causal relationship) in general within a country. However, this 

causality between income and life satisfaction is distorted only within ranked income categories. The 

main argument behind this distortion is finite preferences, as mentioned above. Consider an individual 

who needs to reach a minimum subsistence level (which is a first finite preference). After fulfilling this 

minimum standard of living, an individual wants to reach a reference group (which is a second finite 

preference) and then is eager to reach a smaller group within that reference group (which is the third 

finite preference) and so on. We argue that although income positively affects the individual’s life 

satisfaction in general, the repeated up-and-down motion can be observed along with the positive 

linear relationship between income and life satisfaction. 



More precisely, the causality from personal income to individuals’ life satisfaction is not always in the 

same direction. At the lowest level of income, individuals’ life satisfaction increases in response to 

income increasing, which allows them to fulfill basic (absolute) needs, such as food and shelter. 

However, after a certain level of income, an individual compares himself/herself with a reference 

group that leads to a change in the concept of needs (in accordance with the needs of the reference 

group) and makes them relatively unhappy as the income increase further until the second threshold 

point. Logically a similar tendency brings further ups-and-downs towards much smaller (ranking) 

reference groups. Therefore, using three prior hypotheses within the ‘wave formation’ framework may 

explain how increasing income may raise individuals’ life satisfaction. 

Life satisfaction is often due to being grateful for what one has (Gere and Schimmack 2017; Bomhoff 

and Siah 2019). Two individuals with vastly different wealth can both be satisfied if they are genuinely 

grateful for what they have, rather than the less wealthy individual wanting more because they 

compare what they have to the wealthy individual. However, human nature makes this difficult 

(Joshanloo 2018). One reason for this is because ostentatious wealth is easily observed, whereas the 

lack of wealth is not. One reason for this is that when something is unobservable, we do not know if it 

does not exist, or if it is just not present at this moment. The wealth of a rich person driving a luxury 

automobile is easily observed. Seeing a person walking on the street is not necessarily a signal that 

they are poor. Perhaps it is just a wealthy person walking after they park their car. Not being grateful 

for what we have means observing wealth and desiring that wealth, instead of observing poverty and 

being thankful that we are not in the same circumstance. 

In society, segregation across income levels is common. People of similar income levels socialize 

together, live in the same neighborhoods, and often work together. Within the stratification of society, 

there are people at the top of each level or stratum, and people at the bottom. Someone at the top of 

one level might move into a more desirable neighborhood, only to discover that they just went from 

the top of one income stratum to the bottom of the next. Getting a promotion to a manager makes an 

employee realize they are now back at the bottom of the managerial pay scale, rather than at the top 

of the general employee pay scale. Being separated from those with less income and surrounded by 

those with more income makes the differences more palpable. Now you can afford to send your 

children to a better private school, only to realize that the car you drive and the vacations you take are 

not as nice as the other parents. Whereas the dream was to be able to afford a better education for 

your children, the reality is that your lower-income level is more readily apparent. 

In the life satisfaction data from Azerbaijan, this upward movement through society is quantifiable. As 

shown in Fig. 1, when an individual’s income increases, life satisfaction rises and falls from the top of 

one stratum to the bottom of the next. This sawtooth pattern of rising and falling will be slightly 

different for each individual because the strata are not precisely delineated. Each individual compares 

themselves to those around them, and changing reference groups occurs at slightly different income 

levels for each individual. When aggregated across individuals, the sawtooth pattern of rising and 

falling takes a wave form, as shown in Fig. 2. 

To better understand this transformation from individuals with a sawtooth-shaped function to the 

wave formation, imagine thousands of individuals with slightly different peaks and drops. When 

averaged together, the peaks will smooth out across each stratum, resulting in the wave form 

discovered in the empirical analysis and shown theoretically in Fig. 2. 



 

 

 

 

 

 

 

 

 

Fig. 1 The pattern of individual life satisfaction as income increases 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 The pattern of aggregate life satisfaction as income increases 

 

2 Method 

2.1 Participants 

The employed dataset was taken from ASERC (2018), representing a random sample of 3308 

respondents in Azerbaijan, conducted within March-June 2018 by an independent agency. Data was 

collected through online surveys. The questionnaire included 27 questions, and the length of time 

answering these survey items was around 15 min. Students, unemployed individuals, homemakers, 

retired people, and nearly 180 respondents with missing values are excluded from the sample, leaving 

1654 with all required responses. The aforementioned participants were not selected because there is 

no income data about those respondents. Among 1654 respondents, 39.6% are females and 60.4% are 

males with age ranging from 17 to 75 (Mage = 34.15, SDage = 11.61). In terms of the highest level of 

education attained, 17.47% have only comprehensive school, 15.05% are college (or vocational school) 



graduates, while 44.63% have a bachelor’s degree, 17.59% have a master’s degree, and 5.26% have a 

Ph.D. degree (Table 1). 

 

Table 1 Descriptive statistics (mean and Std. Error) of variables 

(1) income < 460; (2)310 ≥ income ≤ 850; (3) 450 ≤ income ≤ 1150; (4) 850 ≤ income ≤ 1600; (5) 1000 ≤ income ≤ 5000. 

Standard errors are in () 

 

2.2 Variable Measurement 

2.2.1 Dependent Variable 

Life satisfaction is measured based on the Satisfaction with Life Scale advanced by Pavot and Diener 

(1993, 2009), which shows the outcome through the five items they made (“In most ways, my life is 

close to my ideal," “The conditions of my life are excellent," “I am satisfied with my life," “So far, I have 

achieved the important things I want in life” and “If I could live my life over, I would change almost 



nothing”). The answers to the given questions range from one to seven, with one indicating strongly 

disagree and with seven strongly agree. The following period of the scale measuring is the calculation 

of the average score from 5 questions, where the average score provides an index of life satisfaction 

and contains the subsequent scale ranging: 5-9 (extremely dissatisfied), 10-14 (dissatisfied), 15-19 

(slightly dissatisfied), 20 (neutral), 21-25 (slightly satisfied), 26-30 (satisfied) and 31-35 (extremely 

satisfied). 

 

2.2.2 IndependentVariables 

ASERC (2018) had other questions on income, age, education, children, gender, and marriage. Income 

includes the responses to “What is your average monthly income? (in AZN).” For age, ASERC (2018) 

uses the “Your age?” question, which shows the respondent’s actual age. The education variable is 

measured by asking their highest education level that they have reached, including school, college 

graduates, bachelor, master, and Ph.D. degree levels, added to the model as dummy variables 

(bachelor degree holders left as the base group). The number of children status was based on 

responses to the question, “Do you have children?” (“No_child: yes = 1, no = 0,); Gender (female = 1, 

male = 0), marital status (being “married” or not and being “widowed” or not; “Unmarried” is left as 

the reference group) and location area related (living in “Baku” (the capital city with the largest 

population and national income share) or not, and living in “Absheron” (the region surrounding Baku) 

or not). Dummies were included as control variables as well. 

 

3 Results 

3.1 Descriptive Statistics 

The initial descriptive view of the relationship between income and life satisfaction is given in Fig. 3. 

Each point represents the average life satisfaction score for respondents at income levels increasing in 

50 AZN increments. Life satisfaction is represented on the y-axis and ranges from 17.39 to 27.86 (M = 

21.85, SD = 2.26). Although the overall trend is upwards, the moving average trendline indicates a wave 

formation.1 

Fig. 3 Average life satisfaction versus income. Source: Authors’ own calculations 



3.2 Empirical Analysis 

3.2.1 Model Building 

To examine the level of life satisfaction of individuals (SAT) at different income levels, the baseline 

models for the empirical analysis are structured as follows: 

 

  

where Xt ∈ (ln (age)i, In (age)i
2, Marriedi, Widowedi, Nochildi, Schooli, Collegei, Masteri, PhDi) or all control 

variables. Note that In denotes natural logarithm. α and β s display regression coefficients. ui and vk
i 

are the error terms of the corresponding equation. At the first stage, both equations are estimated on 

the entire sample (n = 1654). 

According to the wave formation idea, Eq. (2) has been estimated for the sub-samples of defined 

income intervals. Hence, k differentiates the use of the whole sample and the defined sub-samples. 

Due to the ordering features of the dependent variable, the Ordered Logit method has been applied. 

Note that model the dependent variable is 𝑙𝑛 (
1−𝑝

𝑝
)
𝑖
  Ordered Logit regression where p display  

likelihood of success for each order of life satisfaction ranging from 5 to 35. 

 

3.2.2 Results 

As mentioned above, the estimation strategy is built over two main stages. In the first stage, both Eqs. 

(1) and (2) are estimated according to the aggregate sample data (1654 respondents). Results are 

presented in Table 2. Results indicate strong positive causality from income to life satisfaction (Pα1 < 

0.01). Meanwhile, females’ satisfaction is found more responsive to income changes compared to 

males (𝛼2 > 0, P∝2 < 0.01). On the contrary, there is no parabolic association between the variables of 

interest in the case of the whole sample (Pβ1 > 0.1, Pβ2 > 0.1). Given Fig. 3 and the accompanying 

description, this result is quite plausible. 

 

 

1 Income levels: [100-150], [151-200], [201-250], [251-300], [301-350], [351-400], [401-450], [451500], [501-550], [551-600], 

[601-650], [651-700], [701-750], [751-800], [801-850], [851-900], [901950], [951-1000], [1001-1050], [1051-1100], [1101-

1150], [1151-1200], [1201-1250], [1251-1300], [1301-1350], [1351-1400], [1401-1450], [1451-1500], [1501-1550], [1551-

1600], [1601-1650], [16511700], [1701-1750], [1751-1800], [1801-1850], [1851-1900], [1901-1950], [1951-2000], [2001-

2050], [2051-2100], [2101-2150]. 

 



Table 2 Estimation results with aggregate sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent variable is 𝑙𝑛 (
𝑝

(1−𝑝)
) ⅈ Standard errors are given in (). ***, 

** and * denote statistical significance at 1%, 5% and 10% level of significance, respectively 

 

To examine the wave formation idea, the approximate borders of income level should be found 

according to the model specification in Eq. (2). For this purpose, hundreds of models with different 

income categories are estimated and tested. Finally, the borders for each downward and upward 

element of the wave are found as follows: (1) income < 460; (2) 310 ≤ income ≤ 850; (3) 450 ≤ income 

≤ 1150; (4) 850 ≤ income ≤ 1600; (5) 1000 < income ≤ 5000. Table 3 tabulates estimation results for 



each income category by the Ordered Logit method. The standard error of parameters and p-values 

are also reported alongside the regression coefficients. 

Estimation results present strong evidence on the existence of an inverse U-shaped (downward) 

association for the first income category (income < 460, p < 0.05). 

 

Table 3 Estimation results with disaggregated samples 

 

(1) income < 460; (2)310 ≤ income ≤ 850; (3) 450≤ income ≤ 1150; (4) 850 ≤ income ≤ 1600; (5) 1000 < income ≤ 5000. 

Dependent variable is 𝑙𝑛 (
𝑝

1−𝑝
)
𝑖
   Standard errors are given in (). ***, **  and * denote statistical significance at 1%, 5% and  

10% level of significance, respectively. Number of ordered indicator values: 7. Convergence achieved after 5 iterations. 

Coefficient covariance computed using observed Hessian 

 



Regarding the second parabola of the wave (310 ≤ income ≤ 850), Ordered Logit reveals a weak 

significant convex shape (pβ1 < 0.1, pβ2< 0.1) . Therefore, it is concluded that there is a weak U-shaped 

(upward) association within the income category of 310-850. According to the empirical results, a 

convex shape is followed by a downward parabola for 450 ≤ income ≤ 1150 while P values are very 

close to 0.05 (pβ1 = 0.0523, pβ2 = 0.0601). Regarding the next income category (850 ≤ income ≤ 1600), 

there is a U-shaped weak concaveness. P values are slightly less than a 10% level of significance. Based 

on available data, the estimated last element of the wave belongs to the 1000 < income ≤ 5000 

category. In this case, Ordered Logit results reveal a statistically significant inverse U-shaped 

association (p < 0.05). Simultaneously, results altogether display an interaction effect of gender status. 

Especially at lower levels of income, the association between life satisfaction and income is different 

for males and females (p < 0.01). At higher income levels (850 ≤ income ≤ 1600 and 1000 < income < 

5000) , the interaction effect is not strong enough (p > 0.1). 

Therefore, the empirical results commonly confirm the existence of a wave formation between income 

and life satisfaction. In the next step, we calculate the threshold levels of income at each level or 

element of the wave. Table 4 presents all threshold levels—for males and females separately, at each 

income category. 

Those with less than 460 AZN monthly income reach the subsistence minimum around 280-290 AZN. 

Until that point (the first finite preference), life satisfaction increases as the monthly income rises. 

Here, it is noteworthy to mention that the “living minimum” in Azerbaijan is determined as 180 AZN 

for the whole country and 191 AZN for the active labor force2 which supports the reliability of this 

result. After the first threshold level, the increase in income is followed by life satisfaction fall until 

380-390 AZN level because an individual needs to move beyond the subsistence minimum and 

adjusted according to the behavior of a reference group. 

The second finite preference is started to achieve after 380-390 AZN, making the marginal impact of 

income over life satisfaction positive. The tendency lasts until approximately 880-900 AZN monthly 

income level, which also denotes entering a new and the third, finite preferences category. Note that 

the average nominal salary in the country by January-February 2019 has been 557.2 AZN.3 In this 

context, those with 400-850 AZN monthly salary can be considered as middle income or the larger 

reference group. 

As the individual enters the third finite preferences category, current income becomes insufficient to 

fulfill the needs adjusted to a relatively smaller reference group, making people less satisfied despite 

a rise in income. The negative marginal impact turns to positive after 980-990 AZN monthly income, 

which lasts until 2500 AZN, followed by a negative marginal return. This is a path from reference 

income to ranking income hypothesis. The number of employees belonging to the high-income group 

is relatively small. Only 256 or 15.5% of total respondents have higher than 1000 AZN monthly income 

while this number is 136 (8.22%) for over 1500 AZN and only 51 (3.08%) for over 2500 AZN monthly 

salary. 

 

 

 

 

2 https://president.az/articles/31212 (Accessed December 1, 2020). 

3 https://www.stat.gov.az/news/macroeconomy.php?page=1?lang=en (Accessed December 1, 2020) 



 

Recall Fig. 3, descriptive analyses, displays that there is an upward tendency regarding the relationship 

between life satisfaction and income in Azerbaijan. To make it that much more accurate, the average 

life satisfaction index is calculated for each income category. It is revealed that the average life 

satisfaction index of those with less than 460 AZN monthly income (M = 19.316, SD = 7.214) is less than 

those within 310-850 AZN (M = 20.401, SD = 7.169), 450-1150 AZN (M = 20.711, SD = 7.039), 850-1600 

AZN (M = 22.317, SD = 6.772) and 1000-5000 AZN (M = 23.648, SD = 6.403). Note that the wave is 

upward. The life satisfaction index relatively increases at higher income categories. 

 

 

Table 4 Threshold levels at each income category. Source: Authors’ own calculation21 

(1) income < 460; (2)310 ≤ income ≤ 850; (3) 450 ≤ income ≤ 1150; (4) 850 ≤ income ≤ 1600; (5) 1000 < income ≤ 5000 

aNote that threshold values imply the value of income at which marginal impact over life satisfaction is equal to zero. The 

values are calculated by finding the derivative of each estimated equation according to income, which denotes a marginal 

impact equation. When the marginal impact equation gets a zero value, the threshold level is calculated according to the 

following formula: For males: Income = exp (
𝛽1

2∗𝛽2
)For females: Income = exp(

𝛽1+𝛽3

2∗𝛽2
) .Here β1, β2, and β3 represent the 

coefficient of In (income) t and In (income)i
2 and log(income)i

* female t in Eq. (2), respectively 

 

4 Conclusions 

4.1 Concluding Remarks 

We formed the hypothesis that there would be a “wave formation” of the effect of income on life 

satisfaction, such that this relationship would be tested incorporating absolute, reference, and ranking 

income hypotheses into one framework. There is still little consensus on the aforementioned 

hypotheses to see which one dominates. To conclude, the current study’s empirical findings show that 

the “wave formation” hypothesis certainly matters. Consistent with prior research (Diener and Biswas-

Diener 2002; Diener et al. 1993; Kahneman and Deaton 2010), our finding showed that the 

relationship between income and life satisfaction was nonlinear. 

The results are representative of the Azerbaijan population. Concern about life satisfaction in 

Azerbaijan should be extended to an alarm about the people’s perception of income levels. The 

empirical findings support the reference-income hypothesis. As an individual’s income increases, they 

move upward from one reference group to the next. Corresponding to this change in the reference 

group is a decline in life satisfaction. This is contrary to the absolute-income hypothesis, which predicts 

that the increase in income brings about more security, greater access to goods and services, and 

overall improved life satisfaction. However, when increased income shifts individuals from the top of 

one reference group to the bottom of the next, their satisfaction declines, moving in the opposite 

direction of the change in income. Only as income increases and they move higher in the new reference 

group does satisfaction again begin to increase. 

 



4.2 Policy Implications 

Oishi and Diener (2014) state that “self-reported happiness can be used to evaluate public policies 

such as taxation and unemployment benefits.” Because enhancing the life satisfaction of citizens is 

one of the most important priorities for governments, our research findings can be used to (1) 

increase the effectiveness of transfer payments and other government policies towards the most 

vulnerable (the least satisfied) groups, (2) have a roadmap to determine a minimum living income 

according to the first threshold level and (3) adjust progressive taxation strategies. 

The policy implications of our work can be useful not only for academic discourse but also for 

governments, taken together with the studies of Oishi et al. (2012, 2018), as they proposed that a “big 

government” idea is not crucial, but a fair redistribution of wealth plays a significant role. Put 

differently, large government spending on superior goods and services does not promise increased 

levels of life satisfaction. In the current study, the “wave formation” framework demonstrates that the 

government can increase an individual’s life satisfaction through greater access to goods and services 

if the government can determine the stratum of each income level for them. The optimal level of 

taxation (e.g., more-progressive taxation (Oishi et al. 2012, 2018) and satisfaction with goods and 

services (e.g., personality-matched spending (Matz et al. 2016)) for those income levels may be the 

solution, which in turn means higher levels of life satisfaction are among the most vulnerable groups. 

 

4.3 Limitations and Future Directions 

The strength of the study is using a unique database from Azerbaijan. As with any life satisfaction study, 

the limitations are not avoidable. The current study uses survey data and closely follows the 

methodology of Pavot and Diener (1993, 2009), which probably has some shortcomings in measuring 

the index of life satisfaction. Consequently, future studies should follow the improvements in 

methodologies to assess the life satisfaction index better. Another limitation is that the current study 

was conducted in a single country (Azerbaijan) and includes only the employed population of the 

country due to income data unavailability about other groups. In future research, this study can be 

replicated for other countries to test the validity of the hypothesis, especially in economies with a 

similar structure. Meanwhile, it is also noteworthy to mention that the direction of causality can be 

deduced better if longitudinal designs are employed. 
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