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Abstract
Subjective measures of well-being are increasingly seen by scholars and policy makers
as valuable tools to assess quality of life. Hedonic accounts focus on people’s experience
of life in positive ways while eudaimonic accounts are concerned with realization of personal potential. However, to what extent do an “enjoyable” and a “flourishing” life overlap? Using an innovative clustering-and-projection technique (Self-Organized Map), the
joint distributional patterns of multiple hedonic and eudaimonic well-being indicators were
examined in a nationally representative longitudinal study of US adults (MIDUS). Results
show that the two accounts largely converged with about 70% of the sample observations
registering high/low scores in both well-being dimensions. However, the remaining 30% of
respondents experienced divergent well-being levels. Association between these combined
profiles and a series of socio-demographic characteristics and social stratification factors
were investigated. Findings showed that chances of uniformly high well-being increase
with age, while higher income, educational level, marriage, and being a female are linked
to lesser probabilities of experiencing joint low well-being patterns. Experiencing a combination of high hedonic/low eudaimonic well-being was more frequent for less educated
individuals, and men. Finally, the persistence over time of these combined well-being profiles was more frequent in case of convergent hedonic/eudaimonic levels. For divergent
patterns we revealed substantial changes over a 10-year period with respondents registering
low hedonic/high eudaimonic well-being at time t having greater chances of upward movement toward improved well-being compared to individuals who experienced high hedonic/
low eudaimonic levels in the first time period.
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1 Introduction
Subjective measures of well-being have become valuable tools to assess the quality of
human lives. They complement traditional welfare measures (e.g., income at the individual
level, or GDP at the macro level) with subjective information that captures how people
experience and evaluate their own lives. Such assessments can be used to shed light on
factors that influence well-being and its dynamics over time as well as offering insights on
how to promote human flourishing (Frey and Stutzer 2010), which is of increasing concern
among scholars and policy makers (OECD 2013).
They are not, however, devoid of challenges, the first of which is deciding what subjective well-being means and how it should be measured. Such questions have become the
focus of diverse theories and empirical investigations (Della Fave 2016; Keyes et al. 2002;
Ryff and Singer 2008). Despite the variety of perspectives adopted by scholars, “the one
thing they all have in common is the view that well-being is multi-dimensional” (Huppert
and So 2013, p. 839).
Even though subjective well-being has been conceptualized in different ways, formulations normally follow two general traditions. One conceives well-being hedonically, formulated in terms of the predominance of positive over negative emotions and experiencing
life satisfaction. The other focuses on well-being eudaimonically, as the attainment of full
human capacities and realization of personal potential (akin to the daimon as conceived by
Aristotle) (Ryan and Deci 2001).
Attempts to jointly examine these two facets of well-being have generally concluded
that their conceptualization and empirical analyses should be distinguished (Huta and
Ryan 2010). While growing evidence documents positive associations between different
subjective indicators, it is increasingly acknowledged that they cannot be reduced to a single measure without losing information important for overall comprehension of well-being
(Huppert and So 2013). Nevertheless, it is still common practice to employ separate, single
indicators (both hedonic and eudaimonic), which gives an incomplete view of the quality
of human life and how it can best be fostered (OECD 2013). This trend is particularly evident in the field of economics where most subjective well-being research has employed a
single-item indicator of overall life satisfaction (Veenhoven 2015).
Furthermore, even studies that have adopted a broader view and included larger numbers of items (Keyes et al. 2002; Diener et al. 2010; Huta and Ryan 2010; Huppert and
So 2013; Su et al. 2014; Seligman 2011), have relied on analytic methods to combine
them that bring insufficient granularity to the question of integration—that is how specific
underlying dimensions of hedonic and eudaimonic well-being come together across the
population For instance, synthetic indices that collapse separate items into a single composite measure give insight on the extent to which they overlap, but convey little about the
way they are combined, perhaps differently for distinct subgroups of individuals. The same
is true as far as aggregates that sum up several different scales without exploring their specific contribution to the overall well-being levels are concerned (Keyes et al. 2002; Huppert
and So 2013). Such strategies give insight on the extent to which hedonic and eudaimonic
composites are distinct or coincide, but not on how they relate as combinations of individual well-being subcomponents.
The increasing availability of data on a wide range of indicators in population-based
samples allows for new advances built on reliable techniques of aggregating different wellbeing measures (Crivelli et al. 2016). The present study moves in this direction by bringing an innovative “aggregation” approach, namely the self-organized map, derived from a
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sophisticated clustering technique traditionally used in natural sciences (Kohonen 2001). It
allows for capturing the multidimensionality of the underlying latent concept of well-being
and, so doing, enhances our comprehension of the ways in which different well-being indicators relate to each other, and importantly, how they come together. More precisely, the
technique identifies distinct combinations of well-being at the level of single well-being
items and, thus, allows us to identify well-being profiles that remain uncovered in prior
approaches to integration. We then enrich understanding of these combinations with further analyses that examine the sociodemographic correlates of distinct combinations of
hedonic and eudaimonic well-being as well as their cross-time dynamics.
To pursue these objectives, we include nine well-being indicators reflecting two different perspectives (hedonic and eudaimonic) on human well-being. More precisely, we
examine their (joint) distributional patterns, and degrees of con/divergence, thereby, shedding light on the underlying structure of well-being. The longer-term objective is to analyze and reflect on whether such “agglomerative” approaches contribute to understanding
of both the causes and consequences of people’s experience of their life quality.
The paper is structured as follows: Sect. 2 below details the theoretical background of
the study. Section 3 explicates the analytical approach adopted for joint analysis of hedonia
and eudaimonia. Section 4 describes the data and variables used in the analysis. We then
present the empirical results obtained in Sect. 5, and discuss them in Sect. 6.

2 Theoretical Background
Research on subjective well-being grew exponentially in the second half of the last century
as part of a broader movement seeking to identify effective ways of quantifying people’s
quality of life and thereby improve public policies and social accountability (Bruni and
Porta 2016). Scholars in the field of psychology generally chose to treat well-being as an
umbrella term composed of different dimensions which empirical research could help disentangle (Della Fave 2016). In doing so, they followed two main traditions grounded on
somewhat different views of the human nature: hedonism and eudaimonism-both inspired
by ancient Greek philosophies regarding what constitutes a good human life (Ryan and
Deci 2001).
Hedonic well-being theories are primarily concerned with people’s experience of their
lives in positive way (Diener 1984). This implies a concern with the pursuit of pleasure and
avoidance of pain, thus equating well-being to the predominance of positive over negative
affective experience (Bradburn 1969; Kahneman et al. 1999). Generally associated with
these emotional components is a third, more cognitive element reflecting the evaluative
judgement of (satisfaction with) one’s life as a whole (Andrews and Withey 1976; Diener
1984; Diener et al. 1999).
The positive and negative affective elements tend to capture the experience of pleasant
and unpleasant emotions, such as joy, happiness, and contentment, or alternatively, sadness, anxiety, and anger. Although their correlation with personality traits such as extraversion and neuroticism suggests a certain level of stable heritable predisposition (Schimmack et al. 2008), normally they are measured with reference to a particular point in time
(last week or month). There is now a general agreement among scholars that positive and
negative affective states should not be simply conceived as opposites (Bradburn 1969;
Arthaud-Day et al. 2005) as they appear to be the product of different biological processes
and motivational systems, and can occur independently, or even simultaneously (Watson
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et al. 1988). In contrast, overall assessment of quality of life aims to capture a longer-term
perspective as well, hence, the personal evaluation of satisfaction with one’s life circumstances, (Pavot and Diener 1991). This tripartite conceptualization is generally referred to
as subjective well-being (HWB) and has been confirmed in various studies (Diener 1984;
Diener et al. 1999, 2000; Arthaud-Day et al. 2005).
The second, eudaimonic approach, goes in different directions, as it conceives wellbeing not to be reducible to the subjective experiences of pleasure and contentment but
rather emphasizes the full development of human capacities and potential (Ryff 2018).
From this perspective, a “good life” implies realization of a person’s true nature (in Aristotelian terms, one’s daimon) in a process of “flourishing” that is not confined to the pursuit
of positive emotional states but rather concerned with the achievement of excellence (Ryan
and Deci 2001; Ryff and Singer 2008).
In the present study, we adopt a view of eudaimonia based on a model of psychological
well-being (EWB) that aims to assess the degree to which a person is fully functioning,
including in contexts of challenges or adversity (Ryff 1989, 2014, 2018). Integrating elements from developmental, clinical, existential, and humanistic psychology theories (e.g.,
Allport 1961; Buhler 1935; Erikson 1959; Frankl 1959; Jahoda 1958; Jung 1933; Maslow
1968), this formulation focuses on six main dimensions of well-being: autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and selfacceptance (Ryff 1989). This view of human well-being accords with the Aristotelian idea
of eudaimonia as the “highest human good”. It goes beyond the satisfaction of appetites
and experience of pleasure. Happiness, in this perspective, rather is concerned with the
realization of one’s true nature and full potential (Ryff and Singer 2008).
Several studies using population-based samples have confirmed empirically the distinctiveness of these two traditions of well-being. Applying exploratory factor analysis to data
collected during the third wave of the European Social Survey (ESS) for a representative
sample of 23 European countries, Huppert and So (2013) found evidence of the existence
of distinct eudaimonic and hedonic latent well-being factors. However, it is worth noting
that attributes of flourishing including both HWB and EWB dimensions did not meet rigorous psychometric standards as of data availability issues that only allowed operationalization through single items available in the ESS.
High quality measures of both HWB and EWB informed another research that examined combinations of hedonia and eudaimonia at the level of overall composites of the
two types of well-being (Keyes et al. 2002). Employing confirmatory factor analysis with
nationally representative US sample, Keyes and colleagues found that eudaimonic and
hedonic indicators loaded on two distinct latent factors which correlated 0.45.
Similar results were obtained by Gallagher et al. (2009) who also used confirmatory
factor analysis and found that the best fitting model was the one keeping these two dimensions of well-being separate. This higher-order factor structure of HWB and EWB has been
further confirmed in a series of UK samples (Linley et al. 2009). Implementing a bi-factorial model that allows analyzing both the shared variance between the two types of wellbeing measures, and their unique contributions, Chen et al. (2013) confirmed the predictive
power of the independent hedonic and eudaimonic factors.
The distinctiveness of hedonic and eudaimonic well-being dimensions found in this
prior literature confirms the need to examine them jointly as overall facets of the quality
of human life. Attempts of combined analyses have been done, for instance, in investigations on how positive and negative aspects of mental health come together. The Mental
Health Continuum approach (Keyes 2002, 2007) categorizes individuals as “flourishing”,
“languishing” or experiencing “moderate mental health” based on whether they score in
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the upper, medium or low tertiles of a number of hedonic, eudaimonic, and social wellbeing items. The typology of mental well-being and ill-being it proposes does not, however, address underlying components and their specific combinations within the major categories of mental health Keyes et al. (2002). investigated combinations of HWB and EWB
based on the tertile standing in their respective summed scales. Although giving some valuable insights such aggregation approach provides no information on the specific contribution of the single subcomponents to the overall scores, and thus on how they come together
in a more fine-grained picture of human well-being.
To this prior literature, we therefore bring an alternative set of questions: namely, how
do these differing components of well-being come together? That is, our overarching questions are: (1) what are commonly occurring combinations of hedonic and eduaimonic wellbeing and what the specific contribution of their subcomponents, and (2) how are these
well-being profiles distributed in the general population? To examine the latter, we focus
on how different varieties of well-being are evident in population subgroups defined by
sociodemographic characteristics, such as age, gender, marital status, and educational and
employment status. Because the data employed are longitudinal, we also examine crosstime dynamics in these various combinations of well-being.

3 Data and Variables
We use data from the Midlife in the US (known as MIDUS) a national longitudinal sample of adults. More precisely, we analyze data collected during the second (2004/2005),
and third (2012–2013) waves of the study. Respondents were first administered a phone
interview and then asked to complete a self-administered questionnaire. For present analyses, we selected a sample of 2393 respondents aged 30–93, who completed both the phone
interview and self-assessed questionnaire at wave 2 and wave 3. We do not include the
baseline data because the assessment of well-being was notably limited at wave 1.
For the construction of the self-organized map, we used a total of 9 well-being scales:
three hedonic or HWB ones, and six eudaimonic or EWB ones. Detailed summary statistics are reported in Table 4 in the “Appendix”.
Hedonic Well-Being included three distinct measures: a single-item indicator of overall
satisfaction with life measured on a 10-point Likert scale ranging from 0 (not at all) to 10
(completely satisfied); a 6-item positive affect scale assessing the frequency with which the
respondent has felt: cheerful, in good spirits, extremely happy, calm and peaceful, satisfied,
and full of life, during the past 30 days; a 6-item negative affect scale reporting the frequency with which in the past 30 days the respondent felt: so sad nothing could cheer you
up; nervous; restless or fidgety; hopeless; that everything was an effort; worthless (Bradburn 1969). All PA and NA items were reported on a 5-point Likert scale ranging from 1
(all the time) to 5 (none of the time). Items were then recoded so that higher scores reflect
high levels of positive emotions/low levels of negative emotions. Alpha coefficients for
positive and negative affect are 0.91 and 0.83, respectively.
Eudaimonic Well-Being is composed of six distinct dimensions: autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, self-acceptance
(Ryff 1989, 2014). Each of these components is operationalized through 7 self-reported
items assessed on a seven-point Likert scale ranging from 1 (agree strongly) to 7 (disagree strongly). The separate dimensions refer to the degree to which respondents are: selfdetermined and live according to their personal convictions (autonomy); able to shape and
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manage their surrounding reality and, thus, meet personal needs and desires (environmental mastery); use and develop their specific potential and talents (personal growth); manage to build and maintain solid and trusting relationships with significant others (positive
relations with others); find meaning, direction and purpose in their lives (purpose in life);
feel good about themselves, with awareness of both their strengths and weaknesses (selfacceptance). All six EWB scales present good psychometric properties (alpha coefficients
range from 0.71 for the autonomy scale, up to 0.85 for the self-acceptance one).

4 Analytical Strategy
We implemented the Self-Organized Map (SOM) clustering technique that allows for
display of complex data on a planar grid preserving its multidimensionality. Based on an
artificial neural network algorithm developed by Teuvo Kohonen (Kohonen 1982, 2001),
the objective is to extract meaningful patterns from high dimensional input data and project them in an orderly fashion in a lower dimensional output space. The resulting selforganized map provides a compact visualization of the combined distributional patterns of
a wide range of indicators (in our case, nine variables reflecting hedonic and eudaimonic
aspects of human well-being) that can facilitate the identification of their underlying structure, and thus comprehension of the latent phenomenon.
This low-dimensional projection of the high-dimensional input data, is one of the
appealing features of the SOM technique. It normally takes the form of a two-dimensional
grid composed of a number of units or nodes (which we will also call micro clusters) that
attract observations characterized by similar combinations of attributes. Their extraction from the input data is obtained through an iterative learning process. In its end, each
node in the map is assigned a specific weight vector with respect to which the input units
are assigned to their, so called, best matching unit (BMU). The weight vectors are continuously updated according to a set of rules aimed at maximizing both the discriminatory
power of the SOM, and its degree of topology preservation.1 The latter characteristic of
the map guarantees that observations close in the input space (thus, presenting similar levels in the nine analyzed well-being indicators) are located in a spatially contiguous micro
clusters. Therefore, adjacent nodes in the final self-organized map have more similar wellbeing attributes than more distant ones.
In summary, the SOM technique allows for partitioning of the input data with minimal
set of assumptions required, and visualization of the combined patterns of a wide range of
indicators of interest. This distinguishes it both from the bivariate analysis of numerous
correlations between pairs of single well-being indicators, and correlations between scales
summing up several different attributes. It differs from synthetic indexes in its ability to
preserve the multidimensional nature of the data examined, and project it into two-dimensional space.

1
Formally, in the first step of the learning process each observation is assigned to its BMU or node with
closest weight vector mi according to the following equation: ||x − mc||= mini {||x − mi||}. The learning process then continues with the weight vectors of the BMU and its closest neighbors in the map being updated
over T iterations, called learning epochs. Such adjustments aim at ensuring a better match with the input
vectors and are done as follows: mi (t + 1) = mi (t) + hci(t) [x(t)—mi (t)] where mi is the weight vector; x is the
input vector; and hci is the neighborhood function around the winner unit indexed c, monotonically decreasing over time and normally taken to be Gaussian around the BMU.
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The implementation of such analytic strategy allows us to distill different varieties of
combined well-being profiles at the level of individual components of hedonic and eudaimonic well-being, and thereby obtain a finer-grained picture of how they come together
across the population. Thus, the SOM can give a further empirical confirmation of the multidimensionality of well-being in a way that is more nuanced than any prior effort to combine hedonia and eudaimonia. It is fundamentally a move away from formulating combinations of well-being as blends of aggregate categories and toward blends of well-being as
fine-grained combinations of underlying components.

5 Empirical Results
For the training of our well-being self-organized map, we used as input vectors the nine
EWB and HWB indicators described above for a balanced panel sample of 2393 individuals and a total of 4,786 observations. By applying the SOM clustering algorithm we
reduced the multidimensional space of the original data to a two-dimensional (5 × 13) lattice, organized in a total of 65 micro clusters or nodes. The goodness of fit of the final map
was evaluated through its quantization and topographic errors.2
Our analysis of the final SOM starts with an inspection of its component planes that give
insight about the underlying structure and meaning of the map. These specialized graphs
illustrate the value taken by every element of the final weight vectors obtained through
the SOM training algorithm, thus providing a sort of “sliced” version of the final map that
offers a visual representation of the distributional patterns of all input indicators across the
output grid.
As such, the component planes show how the nine well-being variables we examine are
combined in each of the SOM’s micro clusters. In this sense, they differ from both the single scales’ distributions, and the joint distributions of pairs of well-being indicators. At the
same time, unlike the case of bivariate analysis of overall aggregates, they afford a clearer
idea of the contribution of every single well-being dimension to the joint distributional patterns of hedonia and eudaminia.
Figure 1 reports the single planes for all nine well-being variables used for the construction of the SOM. Via use of scale colors, we identify areas in the map characterized by
different levels taken by each of the EWB and HWB indicators ranging from minimum
ones depicted in blue to maximum depicted in red. The values of the single components are
de-normalized and presented in their original value range.

2
The quantization error, normalized so as to take values in the interval (0–1), is a measure of the SOM
resolution and corresponds to the average distance between each input vector and its best matching unit
(BMU). Our self-organized map exhibited a normalized quantization error equal to 0.016. This means that,
on average, each element of the input vector differed from its corresponding BMU weight vector by 1.6
percentage points. The topographic error, on the other hand, is a measure of the SOM’s degree of topology
preservation and corresponds to the proportion of all input vectors for which the best matching unit and the
second-best matching unit are not adjacent on the two-dimensional grid; our SOM exhibited a topographic
error equal to 0.009, meaning that only 43 out of 4786 observations are affected by some degree of ‘topological misplacement’.
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Fig. 1  Component planes for the nine well-being (hedonic and eudaimonic) items

5.1 Hedonia and Eudaimonia Joint Distributional Patterns
Reading from left to right by row, what is evident is that the three HWB variables follow
very similar patterns with highest scores concentrated in the entire lower right part of the
map, and progressively decreasing moving on the diagonal towards the upper left handside where we find the lowest HWB levels. Life satisfaction and positive affect present
almost perfectly overlapping distributional patterns, while the negative affect scale occupies more extensive areas with high average scores (and, thus, low frequency of experience
of negative emotions).
Regarding the EWB dimensions, for two of them—personal growth and life purpose—
we find highest values concentrated in the micro clusters allocated in the lower left handside of the map and progressively decreasing moving on the diagonal towards the upper
right hand-side (thus, in the opposite direction with respect to the three HWB indicators
described above). For the autonomy scale, such horizontal discrimination pattern is even
more pronounced, with only a few micro clusters presenting high autonomy scores and
concentrated in the lower left hand of the map.
The remaining three EWB indicators—environmental mastery, positive relations with
others, and self-acceptance—follow overlapping, somewhat intermediate distributional
patterns. Specifically, they change monotonically over the vertical axis from high levels
concentrated in the lower half of the map and medium to low ones- occupying the upper
half.
This fine-grained and nuanced profiling of how the nine dimensions we examine come
together, gives an initial (visual) confirmation of the multidimensionality of the latent
well-being phenomenon confirming the need to distinguish profiles that combine different
hedonic and eudaimonic levels.
We then proceed with combining the 65 micro clusters in a lower number of macro
areas characterized by similar well-being trends. In this way, based on the initial aggregation offered by the SOM technique, we are able to identify some overall blended profiles of
hedonia and eudaimonia that collect observations with similar levels of all nine well-being
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Fig. 2  Aggregation of the 65
micro clusters into five macro
clusters or prototypical area.
Cluster 1: Uniformly Low WellBeing Cluster (ULWB); Cluster
2: Mixed High EWB/Low
HWB (PWB > SWB); Cluster 3:
Mixed High HWB/Low EWB
(SWB > PWB); Cluster 4: Somewhat High Well-Being Cluster
(SHWB); Cluster 5: Mostly High
Well-Being Cluster (MHWB)

scales under investigation. Although such aggregation leads to a reduction in terms of multidimensionality, it allows for a simplified view of the general well-being forms and patterns present in the data.
To aggregate the micro nodes, we implemented a hierarchical clustering technique
(average-linkage method) that conducts a progressive merging of the single map cells in
larger clusters. A noticeable gap between adjacent coefficients in the agglomeration schedule was registered when the number of groupings was equal to 4. These macro clusters corresponded to areas in the SOM with increasing overall levels of well-being, starting from
the zone in the upper part of the map with lowest well-being levels, down to the nodes situated in its lower part characterized by high well-being scores. However, for our analysis,
consideration was given to a further split in the “intermediate” well-being macro cluster
so as to explore in greater detail the areas in the map characterized by divergent EWB and
HWB levels which we already briefly discussed above. A visual representation of the SOM
split is displayed in Fig. 2 where the 5 macro clusters indexed with numbers ranging from
1 (for the macro cluster aggregating the cells located in the upper part of the map) to 5 (for
the macro clusters occupying the bottom part of the map).3

3
Note, every single node composing the five macro clusters combines all nine well-being indicators at the
levels presented in the component planes above.
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To validate the choice taking separately into account the two intermediate well-being
clusters showing divergent hedonic and eudaimonic well-being levels, we performed independent t-tests for each of the nine well-being indicators, confirming that all of them differ
significantly between the high-EWB/low-HWB and low-EWB/high-HWB macro clusters.
Moreover, we projected the five macro clusters onto a two-dimensional space by using the
multidimensional scaling algorithm (Torgerson 1952) which further confirmed the contrast
existing between the two mixed (high EWB/low HWB; high HWB/low EWB) well-being
clusters (2 and 3), and thus the choice to examine them separately. Table 1 reports the average levels of all nine well-being indicators per single macro cluster, the sample means for
every well-being dimension, as well as the frequency distributions of these macro clusters.
• Cluster 1, referred to as Uniformly Low Well-Being (ULWB), incorporates the nodes
situated in the upper part of the self-organized map. It contains 23.6% of all sample
observations, and is characterized by the lowest scores registered on all nine well-being
dimensions. Examining the distribution of the single well-being scales that compose
this macro cluster, the pattern is most pronounced for three of the EWB dimensions:
purpose in life, environmental mastery, and self-acceptance, in which about 90–95% of
the respondents score below the sample mean. Among the HWB indicators, the same is
true for the positive affect scale. For the other well-being indicators, this percentage is
slightly lower, but for all of them at least 75% of the cluster observations fall below the
sample average. In sum, these are individuals with notably low well-being across all
dimensions.
• Cluster 2 and Cluster 3 aggregate the micro nodes characterized by divergent EWB/
HWB patterns. They occupy the left and the right central hand-sides of the self-organized map, respectively. Cluster 2 incorporates 15.7%, and Cluster 3–14.5% of all sample observations.
	 In Cluster 2, referred to as Mixed High EWB/Low HWB (EWB > HWB), the average scores of all EWB dimensions, except environmental mastery, are higher than the
sample means, while the opposite is true for the three HWB indicators. Examining the
single scales’ distributions, we see that this trend is particularly pronounced for the
autonomy, personal growth, and purpose in life scales where at least 75% of the observations incorporated in this macro cluster are higher than the sample mean. At the same
time, the median levels on both life satisfaction and negative affect scales are lower
than average, while for the positive affect one the percentage is even higher (75%). In
other words, these are individuals whose eudaimonic well-being tends to be higher
than their hedonic well-being.
	  In contrast, Cluster 3, referred to as Mixed High HWB/Low EWB (HWB > EWB),
is characterized by higher than average scores on all three HWB indicators. More than
75% of the life satisfaction and negative affect observations incorporated in this macro
cluster are above average, and more than half of them in the case of the positive emotions registered by the respondents. At the same time, the cluster’s average scores on
all six EWB dimensions fall below the sample mean. As in the case of Cluster 2, this
trend is particularly evident for three of them, namely, autonomy, personal growth, and
purpose in life for which ¾ of the cluster observations are lower than the sample mean.
Thus, these individuals are characterized by relatively high hedonia and low eudaimonia.
• Cluster 4 (Somewhat High Well-Being: SHWB) and Cluster 5 (Mostly High Well-Being:
MHWB) together account for almost half of the sample observations, and are characterized by above average scores on all nine well-being indicators (both EWB and HWB
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6.52

2.71
4.02
32.16
29.86
31.80
33.51
31.07
27.97
1130
23.61

Life satisfaction

Positive affect
Negative affect
Autonomy
environmental mastery
Personal growth
Positive relations
Purpose in life
Self-acceptance
Observations
%

3.10
4.36
39.56
37.54
41.29
41.56
40.45
38.98
752
15.71

Cluster 2:
EWB > HWB

Cluster 1: ULWB

Well-being indicator

Table 1  Average scores of well-being indicators within each macro cluster

3.65
4.69
33.44
36.88
34.64
38.31
35.19
35.98
693
14.48

8.30

Cluster 3:
HWB > EWB
3.86
4.80
38.44
42.77
41.09
44.34
41.83
42.80
1299
27.14

8.66

Cluster 4: SHWB

3.95
4.84
42.91
45.99
45.07
46.50
45.03
46.28
912
19.06

8.90

Cluster 5: MHWB

3.5
4.5
37.3
38.7
38.8
40.9
38.7
38.4
4786
100.00

7.9

Sample mean
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ones). Cluster 5 is the “best” in terms of well-being across all dimensions, where at
least 90% of the cluster observations in all, except autonomy, are higher than the sample
mean. For Cluster 4 such percentage is somewhat lower for some of the EWB dimensions such as autonomy, personal growth and purpose in life, but is still as high as 75%
of all observations being above average. In sum, these two clusters characterize individuals who have largely positive profiles of well-being overall, albeit at somewhat different levels.
To sum up, the combined well-being patterns identified through this simplified version
of the SOM show that one out of four respondents in our nationally representative sample
experiences uniformly low hedonic and eudaimonic well-being (cluster 1), while one in
three individuals register either uniformly high (clusters 4 and 5) or mixed well-being levels (clusters 2 and 3).
To better characterize the well-being clusters and examine their relationships with a
range of observable heterogeneity factors, we run a multinomial logit regression using as
a base category the macro cluster containing the greatest number of observations: SHWB
cluster (4). More precisely, we explore the extent to which the different well-being patterns identified through the application of the SOM technique are shaped by a series of
socio-demographic characteristics (such as age, gender, marital status, and number of children), and social stratification variables (such as educational level, employment status, and
position in the income distribution). For greater accuracy of results, two control variables,
namely, self-rated physical health and personality traits are included in the regression analyses, which were run on a balanced panel subsample of 1,778 individuals for a total of
3556 observations. Results are reported in Table 2.

5.2 Socio‑demographic Characteristics
Regarding socio-demographic characteristics, results suggest that the probability of registering higher both hedonic, and edudaimonic well-being scores increases with age.
With respect to the reference category (30–50 years old), chances of membership in the
ULWB cluster (1), as well as the mixed EWB > HWB cluster (2) are significantly lower for
respondents 60 years and older. For the mixed HWB > EWB cluster (3) such probability is
significantly lower only for respondents in the oldest age category (> 68 years old). We find
no evidence of age having discriminatory power between the two high well-being clusters
(4 and 5).
Regarding gender, membership in the lowest well-being cluster (1) is less probable for
women. Moreover, females have lower chances of being located in the mixed HWB > EWB
cluster (3) compared to males.
Marital status appears also to be an important predictor of membership in the various
well-being clusters. With respect to the reference category of married individuals, we find
a positive relationship, thus greater chances of membership, of divorced and widowed
respondents in the ULWB cluster (1). Such association is found also with respect to the
mixed EWB > HWB cluster (2), while for the opposite, mixed HWB > EWB one it holds
only with respect to divorced respondents. Never married respondents also register greater
chances of experiencing uniformly low (cluster 1) or mixed HWB > EWB (cluster 3) profiles if compared to married ones. No significant relationship is found with respect to the
number of children of the respondent.
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Table 2  Multinomial logit regression well-being macro-clusters (ref. cat. Cluster 4)
Variables

Cluster 1: ULWB

Cluster 2:
EWB > HWB

Cluster 3:
HWB > EWB

Cluster 5: MHWB

− 0.25
(0.16)
− 0.80**
(0.21)
− 1.13**
(0.27)

− 0.19
(0.15)
− 0.56**
(0.18)
− 0.82**
(0.23)

− 0.16
(0.17)
− 0.29
(0.20)
− 0.61*
(0.27)

0.17
(0.16)
0.21
(0.18)
− 0.00
(0.22)

− 0.56**
(0.16)

− 0.22
(0.14)

− 0.48**
(0.15)

− 0.04
(0.13)

0.19
(0.51)
0.78**
(0.21)
1.16**
(0.31)
1.09**
(0.29)
− 0.02
(0.05)

0.81
(0.45)
0.62**
(0.19)
0.90**
(0.26)
0.34
(0.26)
− 0.07
(0.04)

0.59
(0.50)
0.43*
(0.21)
0.42
(0.31)
0.64*
(0.28)
0.02
(0.04)

− 0.48
(0.63)
− 0.30
(0.20)
0.17
(0.26)
− 0.24
(0.28)
0.01
(0.04)

− 0.28
(0.16)
− 0.46*
(0.22)

− 0.00
(0.14)
0.13
(0.17)

− 0.30*
(0.15)
− 0.57**
(0.19)

0.05
(0.14)
0.00
(0.16)

− 0.26
(0.21)
1.61**
(0.50)
− 0.29
(0.22)
1.19
(0.91)
0.22
(0.27)

− 0.10
(0.17)
1.26**
(0.46)
− 0.09
(0.18)
0.82
(1.00)
− 0.07
(0.26)

− 0.20
(0.21)
0.90
(0.57)
0.37
(0.20)
1.11
(0.98)
0.54*
(0.27)

0.18
(0.16)
0.11
(0.60)
0.23
(0.17)
0.65
(1.00)
0.14
(0.23)

Age group
30–50 years (ref. cat.)
51–59 years
60–67 years
> 68 years
Gender
Male (ref. cat.)
Female
Marital status
Married (ref. cat.)
Separated
Divorced
Widowed
Never married
Number of children
Level of education
High school or less (ref. cat.)
Undergraduate degree
Postgraduate degree
Employment status
Employed (ref. cat.)
Self-employed
Unemployed
Retired
Disabled
Out of labor force
Income quantiles
Quantile 1 (ref. cat.)
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Table 2  (continued)
Variables

Cluster 1: ULWB

Cluster 2:
EWB > HWB

Cluster 3:
HWB > EWB

Cluster 5: MHWB

Quantile 2

− 0.59**
(0.20)
− 0.65**
(0.21)
− 0.68**
(0.23)
− 0.81**
(0.24)
1787
1268

− 0.33
(0.18)
− 0.16
(0.20)
− 0.29
(0.20)
− 0.34
(0.22)
1590
1119

− 0.27
(0.20)
− 0.05
(0.21)
− 0.03
(0.21)
− 0.14
(0.23)
1464
1045

− 0.03
(0.20)
0.37
(0.20)
0.11
(0.21)
0.33
(0.21)
1661
1045

Quantile 3
Quantile 4
Quantile 5
Observations
Individuals

Robust standard errors in parentheses; significance levels: **p < 0.01; *p < 0.05
Control variables included (but not reported): self-assessed health; Big Five Personality traits (More precisely: the self-rated health of the respondent is assessed on a five-point Likert scale ranging from 1 (Excellent) to 5 (Poor); the personality traits of the respondent are assessed using the Big Five personality traits
model composed of 25 self-descriptive adjectives capturing the degree of agreeableness, extraversion, neuroticism, conscientiousness, and openness of the respondent.); wave dummies
Pseudo R2 = 0.231

5.3 Socio Stratification Variables
Among the social stratification variables included as covariates in our regression analysis,
level of education is significantly associated with membership in the ULWB cluster (1)
and the mixed HWB > EWB cluster (3). Respondents with postgraduate degree are less
likely than ones with only high school diploma or less, to score low in both HWB and
EWB dimensions. At the same time, both undergraduate and postgraduate degrees appear
to lower the chances of membership in cluster (3) characterized by high hedonic but low
eudaimonic well-being levels.
Almost no statistically significant association is found with respect to the employment
status of the respondent, except for the unemployed having higher probability of membership in the mixed EWB > HWB cluster (2),4 and retired and out of the labor force individuals being slightly more likely, with respect to the reference category of employed ones, to
be located in the mixed HWB > EWB cluster (3).
Finally, income seems to have “protective role” as far as membership in the ULWB cluster (1) is concerned, with respondents located in higher income quintiles being less likely
to register both low HWB, and low EWB.

4
However, such evidence should be regarded with caution as there are only 68 cases of unemployment
present in our subsample.
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Table 3  Unconditional transition probabilities from t to t + 1 (Balanced sample of 1,778 id and 3,556 obs.)
(t)

(t + 1)

Total

Cluster 1

Cluster 2

Cluster 3

Cluster 4

Cluster 5

Cluster 1: ULWB

66.02

10.04

18.34

4.83

0.77

100.00

Cluster 2: Mixed EWB > HWB
Cluster 3: Mixed HWB > EWB
Cluster 4: SHWB
Cluster 5: MHWB
Total

23.42
27.78
10.33
1.93
25.57

31.62
8.19
10.64
8.99
13.58

8.20
34.80
13.77
3.00
14.67

25.29
25.44
44.29
33.62
27.58

11.48
3.80
20.97
52.46
18.60

100.00
100.00
100.00
100.00
100.00

5.4 Stability of Well‑Being Clusters Over Time
Given the availability of longitudinal data, we explore the dynamic of persistence and
movement of people over time across the multidimensional space of well-being. Table 3
reports the transition matrix from time t to time t + 1 showing the probabilities (pij) of
moving to state j conditional on starting in state i.
The cells situated on the main diagonal present the so called “stability rates” over
the 10-year period of the study, which appear to be greater for those clusters attracting
respondents with either uniformly high or uniformly low hedonic and eudaimonic wellbeing levels. In particular, very high stability is present in the area of ULWB (cluster
1) where the probability of not moving to a higher well-being cluster over a 10-year
period is 66%. At the other end of the well-being distribution, we see that more than
2/3 of individuals who register somewhat high or mostly high HWB and EWB in time
t (clusters 4 and 5) are likely to be located in one of these high well-being areas in time
t + 1 as well.
That said, combinations of divergent levels of hedonia and eudaimonia appear to be
more transitory. Two out of three respondents located in the mixed well-being clusters
(2 and 3) in time t moved to areas of either uniformly high or uniformly low HWB and
EWB levels in time t + 1. For both macro clusters downward movement probabilities
amount at more than 20%, with a somewhat higher percentage registered for the mixed
HWB > EWB cluster (3). On the other hand, upward transitions were also frequent.
More than 25% of individuals registering either of the two types of disparate combinations of hedonic and eudaimonic well-being in time t moved to the second-highest
cluster (4) at time t + 1. Transitions to the highest well-being cluster (5) were more frequent for respondents located in the mixed EWB > HWB macro cluster (11.5%) than
ones scoring HWB > EWB levels (3.8%).
Upward movements from uniformly low to uniformly high EWB/HWB levels over a
10-year period are rare. Less than 6% of respondents transitioned from the ULWB (1) to
the top well-being clusters (4 and 5), while about 12% register transitioned in the opposite direction. Our evidence show that, among those moving from a cluster with uniformly low well-being to ones with divergent hedonic/eudaimonic profiles, there were
greater chances of upward movements towards the mixed HWB > EWB macro cluster in
our SOM. At the same time, downward movements from the MHWB (5) towards clusters characterized by greater well-being “vulnerability” (2 and 3), were more frequent in
direction towards the mixed EWB > HWB one.

13

M. G. Pancheva et al.

6 Discussion
Well-being research has gained momentum in past decades with a growing body of literature trying to conceptualize its main domains and identify appropriate measures. Two
major traditions have emerged, one adopting a hedonic view to human well-being mainly
concerned with people’s experience of their lives in positive way (Diener 1984; Kahneman
et al. 1999); and the other- a eudaimonic one focusing on the development of one’s talents
and potential, thus flourishing (Ryff 1989; Waterman 1993).
The central purpose of this inquiry was to examine a question rarely considered in past
research—namely how these two different domains (each measured with a series of distinct
indicators) come together in the lives of individual adults? In marked contrast to much previous work seeking to establish the separateness of these domains, our study provides an
account of how they are integrated in a nationally representative sample of US adults containing measures of both eudaimonic and hedonic well-being. More precisely, the core aim
of our investigation was to identify what are the frequently occurring combinations of these
eudaimonic and hedonic dimensions, their major sociodemographic and socioeconomic
correlates, as well as cross-time dynamics.
To this end, we applied an innovative analytical tool, namely the self-organized map
(SOM) neural algorithm (Kohonen 1981, 2001) that allows the identification and inspection of patterns underlying complex multidimensional phenomena as, in our case, human
well-being. In particular, we implemented this clustering-and-projection technique to a set
of hedonic and eudaimonic well-being indicators in order to examine their joint distributional patterns. In so doing, we obtained a notably more granular picture of how these distinct well-being aspects come together for different subgroups of the population—a step
forward in the direction of capturing “whole persons” whose overall well-being profiles are
richly nuanced and differentiated.
We analyzed data from a nationally representative sample of American adults who participated in a longitudinal study of human health, known as MIDUS (wave 2 and wave 3 of
the survey, for a total of 2,393 individuals and 4,786 observations). For the extrapolation
of the self-organized map we used nine well-being indicators capturing both hedonic (life
satisfaction, positive, and negative affect), and eudaimonic (autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance)
well-being aspects (Diener et al. 1999; Ryff 1989).
As far as the overall combination of hedonia and eudaimonia is concerned, our results
extend previous findings, mostly based on factor analytical approaches (Keyes et al. 2002;
Gallagher et al. 2009; Linley et al. 2009; Chen et al. 2013; Huppert and So 2013), showing
that the two well-being aspects, when examined in terms of their underlying components,
are related for many individuals. In particular, about 70% of all sample observations presented convergent EWB and HWB scores (24% registering low, and the remaining 46%—
above-average and high levels in both these dimensions). This substantial overlap between
the levels of our nine indicators suggests that hedonic and eudaimonic well-being can complement and perhaps even mutually reinforce each other on both ends of the “well-being
distribution”.
However, and more importantly, new insights showed that the match between ourhedonic and eudaimonic indicators is far from perfect. More precisely, 30% of the respondents registered divergent well-being profiles (high EWB/low HWB; low EWB/high HWB),
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Fig. 3  Component planes for the nine well-being (eudaimonic and hedonic) items: MIDUS refresher

both accounting for about 15% of the sample observations.5 This evidence confirms results
from Keyes et al. (2002) that emphasized the existence of “off-diagonal” combinations of
hedonic and eudaimonic well-being. However, our evidence is a step forward with respect
to such prior analysis based on a cross tabulation of the tertiles of the overall composites of
HWB and EWB. The SOM technique allowed for detection with much greater precision of
the contribution of every well-being indicator to such divergent combinations of hedonia
and eudaimonia. The empirical evidence it generated reveals that these blended well-being
profiles are characterized by a more marked separation between some of the nine HWB
and EWB, whereas with regards to others they are more blended.
Specifically, we found evidence that such contrasting patterns were more pronounced
when comparing the three hedonic indicators (life satisfaction, positive affect, and negative affect), and three of the eudaimonic ones (namely, autonomy, personal growth, and
purpose in life). In line with previous findings from exploratory factor analysis that showed
the other three EWB variables (environmental mastery, positive relations with other and
self-acceptance) loading on both EWB and HWB factors (Keyes et al. 2002), we find their
distributional patterns discriminating along the vertical axis of the map, thus, lying in a
somewhat intermediate position with respect to these divergent combinations of hedonia
and eudaimonia.

5
These well-being profiles were additionally confirmed through the implementation of the SOM technique
on the same set of PWB and SWB variables collected for a different nationally representative sample of
2353 American adults (MIDUS Refresher 2013) replicating the MIDUS baseline study (1995/96). Figure 3
reports the component planes of the single well-being indicators which, clearly, follow the same distributional patterns as in the MIDUS II/MIDUS III sample discussed in this inquiry.
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These findings suggest that, although in many cases hedonic and eudaimonic well-being
converge, albeit at notably different levels, there is a substantial part of the population
(about one third of all observations) for which one aspect of well-being is at odds with
another aspect of well-being. It might be the case that eudaimonic flourishing and high personal growth orientation sometimes come at the cost of the positive emotional states experienced, and life satisfaction (HWB) perhaps tied to the high demands that striving and
realization of one’s potential can pose to the individual. The opposite case may also occur
wherein a high focus on hedonia might get in the way of aspects of eudaimonic well-being,
such as highly purposeful living, acceptance of one’s personality and achievements, and
autonomy to voice own opinion. Alternatively, for those whose self-realization pursuits are
stymied by limited life opportunities, capacities for being satisfied with life, could afford
compensation.
Of particular value in understanding varieties of human well-being is how they are distributed in the general population. While previous studies have mainly focused on sociodemographic and socioeconomic correlates or determinants of hedonia and eudaimonia
examined separately, we were interested in understanding whether and how their joint patterns (which exist in different varieties) are tied with sociodemographic and socioeconomic
factors.
Our findings confirm previous evidence on associations with age, such that older adults
are more likely to experience a balanced high levels in both hedonic and eudaimonic wellbeing (Keyes et al. 2002). In particular, young and middle-aged adults (our reference age
category) have greater chance of being located in the uniformly low well-being cluster (1),
as well as in one of the divergent well-being clusters (2 and 3). As far as the hedonic wellbeing dimension examined in this study is concerned, such findings are in line with evidence of HWB following a U-shaped curve across the lifespan (Blanchflower and Oswald
2004; Stone et al. 2010). Moreover, our results suggest that young and middle-aged adults
are more likely than older respondents to experience challenged thriving reflected in higher
EWB levels (in particular, purpose in life, personal growth, and autonomy) combined with
lower levels of positive emotional experiences, and perceived quality of life (cluster 2).
Contrary to previous findings (Keyes et al. 2002), we find no evidence that such mixed
EWB > HWB pattern is shaped by the educational level of the respondent. Our analysis
does not, therefore, provide support for what has been suggested by some authors, namely,
that rising in aspirations associated with higher education can come at the expense of overall satisfaction with life (Becchetti and Pelloni 2013). Nevertheless, educational attainment
seems to play important role in lowering chances of the inverse high HWB but low EWB
combination. One possible explanation might be what has been suggested by some that
hedonically gratifying experiences may reflect short-time horizons and low expectations
about the future whereas opportunities for long-term investments (e.g., education) in the
future are lacking and human flourishing may thus be hampered (Graham 2017). Moreover,
respondents with higher educational standing (in particular, postgraduate degree) are less
likely to score low on both hedonic and eudaimonic dimensions (cluster 1) giving support
to its beneficial effects in terms of well-being even when we control for income, employment status, health, and personality traits.
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An important predictor of well-being profiles is marital status. In particular, our results
show that married respondents (our reference category) have significantly lower chances
than divorced, widowed, and never married individuals to experience combined low wellbeing levels– findings that converge with prior literature examining the beneficial effects of
marriage both in terms of HWB (Di Tella et al. 2003; Blanchflower and Oswald 2004; Frey
and Stutzer 2002), and EWB (Shapiro and Keyes 2008). Interestingly, our results suggest
that the disrupting effects of divorce and widowhood not necessarily affect the eudaimonic
dimension of well-being with a portion of respondents maintaining high EWB profiles,
although combined with low hedonic levels. Moreover and similar to previous literature,
marriage is associated with well-being benefits when compared to individuals who have
never been married (Easterlin 2003). Our results suggest, however, that such benefits are
more pronounced for the eudaimonic than hedonic well-being dimension.
A higher standing in the income distribution is significantly associated with decreased
chances of scoring low both hedonically and eudaimonically but does not discriminate
between the other joint well-being profiles we observe. This finding may reflect the Easterlin paradox (Easterlin 1974) suggesting that although playing a significant positive role
at the bottom end of the well-being distribution, other factors beyond income might have a
major influence in determining the other well-being patterns present.
Finally, the use of longitudinal data allowed us to enlarge what is known about people’s well-being profiles and how they evolve over time, and thereby to extend the prior
well-being literature that has mostly used cross-sectional data. We examined to what extent
these combined well-being patterns identified in our data tend to remain stable over the
10-year period of the study via empirical transition probabilities. Results showed that it
is the three “convergent”, low and high, well-being clusters (1, 4, and 5) that revealed the
greatest stability rates suggesting that these persisting patterns of low/high hedonic and
eudaimonic well-being perhaps reinforce each other through time. Such findings are in line
with set point theories stating that well-being remains stable over the life course as people
continuously bounce back to a level that might be even genetically predetermined (Helson
1964; Brickman and Campbell 1971; Lykken and Tellegen 1996).
Nonetheless, our evidence shows that substantial changes in well-being can occur, especially when hedonic and eudaimonic aspects diverge. In particular, the two mixed (high
EWB/low HWB; low EWB/high HWB) macro areas in our SOM appear to be more transient and unstable with only about 1 in 3 respondents maintaining similar well-being levels
10 years later. As discussed above, such divergent hedonic and eudaimonic levels probably reflect specific combinations of strengths and vulnerabilities, which might be either
compensating, or alternatively, undermining each other making longitudinal assessments
that allow us to see how they co-evolve over time particularly valuable. Movements out of
these intermediate well-being states are registered both upward, and downward. In the former case, chances are higher for respondents who during the first period of the study were
located in the mixed EWB > HWB cluster (2), while, in the latter—for respondents who
have registered mixed HWB > EWB levels (cluster 3).
The reported findings do not invoke any kind of moral superiority (Kashdan et al. 2008)
of eudaimonic well-being over hedonic well-being. Rather, we suggest that future research
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should pay particular attention to empirical combinations of well-being and their crosstime dynamics in hopes of shedding light on the factors that determine these patterns. We
speculate, for example, that investing energy in challenging activities might foster personal
growth, perhaps at the expense of immediate positive emotional experiences, but note a
substantial portion of respondents (37% approximately) who started with high EWB/low
HWB levels subsequently moved to one of the uniformly high well-being clusters over the
10-year period. Such upward transition from the mirror low EWB/high HWB cluster was
less frequent (29% approximately).
Clearly, the mechanisms underlying such transition are not understood and may reflect
wide ranging factors that influence well-being over time and are perhaps influenced by it,
in turn. Despite use of longitudinal data, these analyses do not disentangle causal relationships between the combined well-being profiles and the series of sociodemographic
and socioeconomic variables examined. Those questions represent important directions for
future investigation.
Also important is possible health consequences of these differing combinations of wellbeing. While extensive research has focused on single well-being dimensions (hedonic and
eudaimonic) in assessing risks of subsequent morbidity, mortality, and physiological dysregulation (Pressman and Cohen 2005; Ryff 2017), the joint effects of convergent or divergent EWB and HWB levels have largely been neglected. They may offer valuable insight
into overall relationships between well-being and health, possibly with policy implications.
Moreover, beyond sociodemographic correlates, future research needs to examine other
possible drivers (e.g., healthy social bonds, religiosity and pro-social behavior, use of time
and new technologies) of these different hedonic and eudaimonic well-being profiles.
Finally, the combination of hedonic and eudaimonic indicators speaks, in part, to
criticism of subjective well-being measures as reliable enough indicators of the quality of human life (Sen 1999; Nussbaum 2000). While assessing people’s life evaluation
and experience is important in its own right, it is nevertheless crucial to verify how they
relate to a person’s flourishing and realization of full potential. The significant degree of
divergence that we found between these hedonic and eudaimonic dimensions shows that
analysis based on a single one of them, provides an inevitably partial and incomplete view
of this complex phenomenon. By allowing for a more detailed picture, the self-organized
map technique adopted in this study represents an innovative and valuable analytic tool to
advance overall knowledge about human well-being and thereby, and offer insights on how
it can be fostered.

Appendix
See Table 4.
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Table 4  Summary statistics

Variable Mean

SD

Min

Max

Observations

Autonomy
Overall 37.25955 6.852278
Between
6.266317
Within
2.774021
Environmental mastery
Overall 38.66341 7.371222
Between
6.609233
Within
3.265286
Overall 38.75126 6.749748
Between
6.146756
Within
2.79005
Overall 40.88679 6.757382
Between
6.159625
Within
2.780138
Overall 38.72272 6.86408
Between
6.207523
Within
2.930923
Overall 38.37515 8.164295
Between
7.534959
Within
3.145151
Overall
7.946929 1.501829
Between
1.309657
Within
0.7352876
Overall
3.454868 0.69516
Between
0.6193808
Within
0.3157452
Overall
4.541778 0.5341905
Between
0.4724743
Within
0.2493474

10
49
N = 4786
11.5
49
n = 2393
26.25955 48.25955 T = 2
10
10.5
26.16341
14
16.5
27.75126
14
16
29.88679
8
15
23.72272
7
9
24.87515
0
0
4.446929
1
1.166667
1.454868
1
2
3.125111

49
49
51.16341
49
49
49.75126
49
49
51.88679
49
49
53.72272
49
49
51.87515
10
10
11.44693
5
5
5.454868
5
5
5.958445

N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
N = 4786
n = 2393
T=2
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