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A Theory of Life Satisfaction Dynamics: Stability, Change and Volatility in 25-Year
Life Trajectories in Germany

Abstract

An adequate theory of Life Satisfaction (LS) needs to take account of both factors that tend to
stabilise LS and those that change it. The most widely accepted theory in the recent past —
set-point theory — focussed solely on stability (Brickman and Campbell, 1971; Lykken and
Tellegen, 1996). That theory is now regarded as inadequate by most researchers, given that
national panel surveys in several Western countries show that substantial minorities of
respondents have recorded large, long term changes in LS (Sheldon and Lucas, 2014). In this
paper we set out a preliminary revised theory, based mainly on analysis of the LS trajectories
of the 2473 respondents in the German Socio-Economic Panel who reported their LS for 25
consecutive years in 1990-2014. The theory entails three sets of propositions in which we
attempt to account for stability, change and also volatility. First, it is proposed that stability is
primarily due to stable personality traits, and also to parental influence on LS. The second set
of propositions indicates that medium and long term changes are due to differences and
changes in personal values/life priorities and behavioural choices. Differences in the priority
given to pro-social values, family values and materialistic values affect LS, as do behavioural
choices relating to one’s partner, physical exercise, social participation and networks, church
attendance, and the balance between work and leisure. . Medium term change is reinforced
by two-way causation — positive feedback loops — between values, behavioural choices and
LS. The third set of propositions breaks new ground in seeking to explain inter-individual
differences in the volatility/variability of LS over time; why some individuals display high

volatility and others low, even though their mean level of LS may change little over 25 years.

Keywords: medium and long term LS change; trajectories of LS; set-point theory; volatility

of LS; German Socio-Economic Panel



INTRODUCTION
Limitations of set-point theory, trajectories of LS, and the need to develop a theory of change

Set-point theory was probably the most widely accepted empirical theory of LS until recently,
and perhaps still is (Brickman and Campbell, 1971; Lykken and Tellegen, 1996). Set-point
theory holds that adult LS is stable, primarily due to stable personality traits, notably
neuroticism and extroversion. In the last fifteen years or so, the theory has come under
increasing challenge as cumulative evidence from national panel surveys showed that
substantial minorities of respondents have recorded large, long term changes in LS (Fujita
and Diener, 2005; Headey, 2006; Headey, Muffels and Wagner, 2010, 2013). On the basis
of this evidence, most contributors to a recent edited volume on set-point theory concluded
that its weakness is that it is purely a theory of stability, and that the main priority for LS
researchers now should be to develop a theory that also accounts for change (Sheldon and
Lucas, 2014).

This paper is mainly based on the LS trajectories of the 2473 respondents in the German
Socio-Economic Panel (SOEP) who reported their LS for 25 consecutive years in 1990-2014
(Frick, Schupp and Wagner, 2007).* SOEP is the longest-running panel survey world-wide
which provides annual data on LS, so it is the best available dataset on which to base a
preliminary theory of change. Long term LS trajectories, now that they are available, provide
a rich data source, because they enable us to analyse change at the individual level (‘within-
person’). In a pioneering study, using SOEP data, Clark et al (2008) drew graphs of
trajectories to show that life events like marital separation and unemployment are anticipated,
so that changes in LS often occur, and adaptation may begin, before rather than after an event
occurs. Trajectories have also been analysed in research showing that the LS levels of
members of the same family tend to covary over time (Winkelmann, 2004; Aguche and
Trommsdorff, 2010; Schimmack and Lucas, 2010; Headey, Muffels and Wagner, 2014).

To make the best use of trajectories, it is necessary to go beyond the standard statistical
approach of accounting for variance in a vector of LS ratings. Ideally, we want to classify
trajectories according to patterns of stability and change over time. However, there is no

unique or obviously correct way of classifying them. We have to proceed inductively,

! Many of the findings reported here have been replicated in other large panel studies, notably the British
Household Panel Survey (BHPS), the Household, Income and Labour Dynamics Survey Australia (HILDA),
and the Victorian Quality of Life Panel Survey (Headey and Wearing, 1992). Citations to these surveys are
included where appropriate.



somewhat by trial and error. In considering how to classify the German LS trajectories, we
asked the following questions:

e Long term stability: How many of the 2473 respondents had more or less stable
levels of LS, as predicted by set-point theory?

e Long term gains and losses: How many respondents recorded large long term
changes in LS between the beginning and end of the 25-year period?

e Medium term gains and losses: Is there evidence of medium term (multi-year) gains
and losses, even in cases where LS appears stable in the long term?

o Volatility/variability: How volatile is LS? If there are large between-person
differences in the volatility of LS over time, what accounts for these differences?

Attempting to answer these questions gradually led us to arrive at a classification of eight
groups of respondents who, in total, comprise 84% of those on file (i.e. about 16% had
relatively idiosyncratic trajectories and were not classified). We begin the Results section by
displaying graphs of the trajectories of eight individuals who are more or less typical of their
group either in terms of how much their LS changed in 1990-2014, or in terms of their
individual mean and standard deviation of LS over the entire 25-year period (details in the

Results section).?

One additional pattern observed in the trajectories is that, instead of oscillating around their
own long term mean of LS, as set-point theory predicts, most respondents spend several
consecutive years above, and in other periods below their own long term mean. In previous
papers we reported that these medium term periods of relatively high and relatively low LS
appear to be perpetuated by two-way causation — positive feedback loops — between LS and a
range of behavioural choices, including taking physical exercise, active social participation
and achieving a preferred balance between work and leisure (Headey and Muffels, 2015;
2016).

The theory of LS that we are putting forward is necessarily tentative. It is a preliminary
attempt to infer where recent research findings — ours and others - seem to be leading us. The
three sets of propositions set out below seek to account for varying trajectories and patterns

of stability and change:-

? Later in the paper we will refer to an individual’s mean LS rating for the entire 1990-2014 period as his/her
Grand Mean of LS. An individual’s standard deviation for the entire period is hisfher Grand Standard Deviation.



1. Long term stability, which applies to approximately 61% of cases in the German file

2.1 Long term change: large gains or losses, which apply to about 24% of cases

2.2 Medium term change: periods of several consecutive years in which an individual’s
LS is above or below his/her own long term mean, and

3. Volatility: inter-individual differences in volatility/variability over the whole time

period.
Scope of the theory — not applicable to middle and low income countries

Most LS research has been conducted in Western countries during a period of social and
economic stability. y. Previous reviews of this research appear to be based on an assumption
(not always explicit) that the causes of LS, although not levels of LS, are the same throughout
the Western world (Diener, Suh, Lucas and Smith, 1999; Argyle, 2002). We share this
assumption, and expect that the propositions we put forward, although based on German data,
will be just about as applicable to other Western countries as to Germany.

In the last decade, there has been an explosion of research on LS in middle and low income
countries. Both The World Values Survey and the United Nations, using data from Gallup
International, have published LS data on most countries in the world (Inglehart, Foa, Peterson
and Welzel, 2008; Deaton, 2008; U.N., World Happiness Reports , 2012-2017). This
evidence makes it clear that many propositions which appear to hold true for Western
countries do not apply to low and middle income countries. In particular, objective social
and economic conditions, which in the West are only modestly correlated with LS, have a
strong impact on levels of happiness, and also on inequality of happiness, in lower income

countries (Helliwell, Huang and Wang, 2016).

For these reasons it needs to be explicit that the theory outlined here is only intended to apply

to Western countries.
Analytic framework and building blocks of theory

The dependent variables in our preliminary theory, in addition to trajectories, are measures of
LS taken over one-year, five-year and 25-year periods (details below). There are five
categories of explanatory variables in the theory: individual-level socio-economic variables,
personality traits, personal values/life priorities, behavioural choices and health, and domain

satisfactions.



It is necessary to specify the causal sequence in which these variables are assumed to affect
LS. A person’s socio-economic characteristics and personality traits are treated as causally
prior to his/her personal values/life priorities, and so are entered at the first step (first
equation) in statistical analyses. Personal values/life priorities are then regarded as causally
prior to behavioural choices, which are entered at the second and third steps in statistical
models. All of these variables are then regarded as potentially influencing and causally
antecedent to domain satisfactions (satisfaction with family, job etc) which are entered at the
fourth and final step of statistical models.

In analyses presented in this paper we will only be concerned with the effects of explanatory
variables on LS, not on each other. Our preliminary theory would, in principle, be better
specified if we formulated hypotheses about intermediate links among explanatory variables,
and estimated those links statistically. However, we have left this task for another day.

METHODS
The German Socio-Economic Panel (SOEP): complete LS records for 1990-2014

SOEP was launched in 1984 in West Germany with a sample of 12,541 respondents (Frick,
Schupp and Wagner, 2007). Interviews have been conducted annually ever since. Everyone
in the household age 16 and over is interviewed. In order to maintain representativeness,
‘split-offs’ (e.g. children who leave the parental home to set up their own household) and
their new family members (if any) join the panel. The sample was extended to East Germany
in 1990, shortly after the Berlin Wall came down, and since then has been boosted by the
addition of new immigrant samples, a special sample of the rich, and recruitment of new
respondents partly to increase numbers in ‘policy groups’ (e.g. welfare recipients). There are
now over 60,000 respondents on file, including some grandchildren as well as children of the
original respondents. The main topics covered in the annual questionnaire are family, income
and labour force dynamics. Questions on LS, domain satisfactions (job satisfaction,
satisfaction with income etc), health, social participation and exercise have been included

every year.

In this paper we analyse data from a balanced panel of respondents (N=2473) who reported
their LS every year during 1990-2014. If we had included all available years of data (1984-
2014), the sample size would have been under 1000, and East Germans would have been

excluded. We considered excluding young (e.g. under 25) and old (e.g. over 75) respondents



on the grounds that the LS of these two groups is believed to be more volatile than for prime
age adults (Gerstorf et al 2010). However, results with and without these exclusions were so
similar that it seemed preferable to include the entire panel.

It would not be reasonable to claim that the individuals who recorded their LS for 25
consecutive years are a representative sub-set of the entire sample. There is no way of
telling. We would speculate that people whose lives are less stable (e.g. due to divorce,
unemployment or ill-health) are more likely than average to drop out of the panel. If this is
the case, then our results will understate the degree of change and volatility that would have
been found in a full, representative sample. What we hope, and it seems plausible, is that the
causes and dynamics of change are approximately the same in our sub-sample as in the full
panel.

Dependent variables: single and multi-year measures of LS, and individual differences in

volatility over time

LS is measured annually on a 0-10 scale (‘totally dissatisfied’ to ‘totally satisfied”) with a
mean of 6.86 and a standard deviation of 1.72. Single item measures of LS are plainly less
satisfactory than the best available multi-item measures, but they are internationally widely
used in household panel surveys and have been reviewed as acceptably reliable and valid
(Diener, Suh, Lucas and Smith, 1999).

As mentioned, the dependent variables in this paper are in a sense 25-year trajectories of LS.
We attempt to detect patterns of stability and change in these trajectories. However, in
describing the trajectories of individuals we need to construct some additional multi-year

measures of both mean levels of LS, and of volatility/variability over time.
Levels of LS and individual changes up and down the national LS distribution

The multi-year mean measures of LS that we use are the Grand Mean and 5-year means. An
individual’s Grand Mean is his/her mean level of satisfaction for 1990-2014. If some or all
individuals actually have a LS set-point, then clearly the Grand Mean (or perhaps the Grand
Median) would be a candidate for measuring it. We will also use successive 5-year means of
LS (1990-94, 1995-1999...2010-14) when we want to summarise the extent to which the LS
of individuals has improved, declined or stayed much the same. Using 5-year averages has
the advantage of ironing out temporary fluctuations of LS, and is a procedure used in several

previous studies of medium or long term stability and change (Fujita and Diener, 2005;



Headey, Muffels and Wagner, 2010). Changes in LS from one 5-year period to the next may
be treated as medium term changes, and changes between the first five years (1990-94) and
the last five (2010-14) may be regarded as preliminary evidence about long term change.

The national LS distribution: in order to measure by how much an individual’s LS changed,
we simply divided the national LS distribution of Germany into percentiles and calculated
percentile changes from one period to another.

Volatility of LS — many lives are a wild ride

When one examines graphs of individual LS trajectories, it is immediately clear that some
people experience lives that are a wild ride. They are a wild ride in the sense that they
experience multiple periods of very high and very low LS, even if (in some cases) their mean
level is unchanged in the long term. At the other end of the spectrum, some individuals
report much the same level of LS year after year. So, as well as trying to account for
differences in levels of LS, we also seek to explain individual differences in

volatility/variability over time.

Our main measure of volatility/variability is the Grand Standard Deviation, defined as the

standard deviation of an individual’s LS measured over 25 years.
Explanatory variables: accounting for stability, change and volatility of LS

As previously discussed, five sets of (potentially) explanatory variables will be invoked in
accounting for stability, change and volatility of LS: individual socio-economic
characteristics, personality traits, values/life priorities, behavioural choices and health, and

domain satisfactions.
Socio-economic characteristics

Reviews of LS research routinely report that a person’s socio-economic characteristics have
only small effects on his/her LS (Argyle, 2001; Diener et al, 1999). However, it is still
sensible to include socio-economic variables in statistical models, if only as ‘controls’, and to
remain alert for possible significant effects on LS. The following variables have been
included in all equations underlying results reported in this paper: gender (female=1 male=0),
age, age-squared, partner status (partnered=1 not partnered=0), years of education, household

wealth (assets minus debts; natural logarithm), household net income (natural logarithm),



unemployed (unemployed=1 other=0), disability status (disability=1 other=0), East German
(East=1 other=0) and foreign (foreign=1 German=0).

Personality traits

The main personality traits measured in SOEP are the so-called Big Five, which many
psychologists regard as adequately describing normal or non-psychotic personality:
neuroticism, extroversion, openness to experience, agreeableness and conscientiousness
(Costa and McCrae, 1991). Since the traits are partly genetic and quite stable in adulthood
(Lykken and Tellegen, 1996; Lucas, 2008), it clearly makes sense to treat them as causally
antecedent to LS.

Personal values/life priorities

Early efforts by LS researchers to measure what have variously been termed values, life
priorities, or life goals proved problematic (Andrews and Withey,1976). The SOEP research
team tackled the issues afresh and appears to have made considerable improvements in
conceptualisation and measurement. Their approach is based on a classification of values
developed by Kluckhohn and Strodtbeck (1961). Kluckhohn and Strodtbeck measure three

sets of values/priorities:

e pro-social or altruistic values/priorities: friendship, helping others, social and
political activism®
o family values/priorities: marriage, children and the home

e materialistic values/priorities and career success.

Using this framework, the SOEP team developed survey items which have a stable factor
structure and adequate test-retest reliability (Frick, Schupp and Wagner, 2007; Headey,
2008).

Behavioural choices and health

In previous research, which we reprise here, we have found that changes in LS over time are
linked to differences and changes in a range of behavioural choices: choice of partner, active

social participation in family and friendship networks, physical exercise, achieving a

¥ We use the terms ‘pro-social’ and “altruistic’ to refer to values which favour behaving cooperatively and
helping others. In evolutionary biology altruism is defined as behaviour which involves a loss/cost to the
individual concerned, as well as gains to others; we do not imply that here.



preferred balance between work and leisure, and church attendance (Headey, Muffels and
Wagner, 2010, 2013; Headey and Muffels, 2015, 2016).

In referring to ‘choice of partner’, we have in mind partner’s personality. Our previous
research indicated that partner’s personality traits have significant effects on a person’s own

LS over and above his/her own traits (Headey, Muffels and Wagner, 2010, 2013).

Active social participation and frequency of physical exercise are behavioural choices which
also appear related to LS. In SOEP social participation is measured annually with an index
which combines two correlated items about frequency of ‘meeting with friends, relatives or
neighbours’ and ‘helping out friends, relatives or neighbours’. The response scale has three
points: ‘every week’, ‘every month’ and ‘seldom or never’. The correlation of this index with
LS is 0.13. Frequency of exercise is usually found to be associated with LS, as well as with
longevity (Gremeaux et al, 2012). SOEP respondents are asked an annual question about how
frequently they engage in active sport or exercise. The response scale runs from 0 (‘not at

all’) to 5 (‘every day’). This item’s correlation with LS 1s 0.19.

The trade-off between paid work (or rather the consumption that work pays for) and leisure is
central to welfare economics. It should be mentioned that economists more or less define
welfare as LS, although traditionally they have not measured it directly (Frey and Stutzer,
2002). SOEP respondents are asked every year about how many hours per week they actually
work (in all jobs combined if they have more than one job), and how many they would prefer
to work. The gap between these two figures can be treated as a rough measure of the degree
to which they are achieving their preferred trade-off/balance between work and leisure.
Individuals who work within plus or minus three hours of their preferred hours are classified
as achieving their preferred trade-off/balance. Those who work over three hours more than
they want are termed ‘overworked’, and those who work over three hours less than they want

are termed ‘underworked’.

It is well known that health has a substantial effect on LS (Diener et al, 1999; Argyle, 2001).
SOEP includes a very simple, but internationally widely used health measure on which
respondents self-rate their health on a 1-5 scale (‘very poor’ to ‘excellent’). Despite its
simplicity, or perhaps because of it, this scale has been assessed as reasonably valid in that it
correlates satisfactorily with physician ratings (Schwarze, Andersen and Silke, 2000). Its

correlation with LS is 0.38.



Domain satisfactions

A famous Freud quote makes the claim that, “To be happy is to work and to love”. Work can
offer deep engagement and a sense of accomplishment, and love is often given and received
in families. Accordingly, we would expect LS to be strongly affected by two domain
satisfactions: job satisfaction and satisfaction with family life. SOEP measures job
satisfaction and satisfaction with family life with single questions asked on the same 0-10
scale as LS (‘totally dissatisfied’ to ‘totally satisfied’). The correlation of job satisfaction with
LS is 0.40, and family life satisfaction correlates 0.46. Clearly, these correlations are high
because the domains are part of life-as-a-whole; one would expect satisfaction with the parts
to be closely related to satisfaction with the whole.

Two pioneers in this field, Andrews and Withey (1976) reported that the strongest correlates
of LS were not job satisfaction nor satisfaction with family, but satisfaction with the self (see
also Ryff, 1989; Headey and Wearing, 1992). The dimensions or aspects of the self which
most affected LS, together with typical survey items, were:

Q) a spiritual/meaning dimension: ‘the sense of purpose and meaning in your life’

(i) a moral dimension ‘how much you are really contributing to other people’s lives’

(iii)  aself-development dimension ‘the extent to which you are developing yourself
and broadening your life’

(iv)  an accomplishment dimension ‘what you are accomplishing in life’, and

(v) a pleasure dimension ‘the amount of fun and enjoyment you have’.

These results could be said to hark back to the beliefs of Greek philosophers, particularly
Aristotle and the Stoics, about the importance of virtue (including civic virtue) and
‘character’ to happiness. However, in most contemporary survey research Andrews and
Withey’s (1976) lead has not been followed, perhaps because questions asking for
evaluations of the self seem insufficiently distinct from asking about LS itself. By contrast,
researchers working in the relatively new field of positive psychology, who rely mainly on
experimental methods rather than surveys, have reported that happiness depends on
dimensions similar to those just listed (Lyubomirsky, Sheldon and Schkade, 2005; Seligman,
2011). Probably the best known positive psychology guidelines are Seligman’s (2011). He
writes that happiness depends on PERMA — positive emotions, engagement, relationships,
meaning and accomplishment. Plainly, this list is similar to Andrews and Withey’s

dimensions.



Panel effects

In any panel survey, what are called ‘panel conditioning effects’ are a possible source of bias.
That is, panel members might tend to change their answers over time — and answer differently
from the way non-panel members would - as a consequence just of being in a panel. There is
evidence that SOEP panel members (like members of other panels) tend to report higher LS
ratings in their first few years of responding than they do in later years (Frijters, Haisken-
DeNew and Shields, 2004; Headey, Muffels and Wagner, 2013). This could be due to ‘social
desirability bias’; a desire to look good and appear to be a happy person, which is stronger in
the first survey years than later. Or it could perhaps be due to a ‘learning effect’; learning to
use the middle points of the 0-10 scale, rather than the extremes and particularly the top end.

To compensate for these possible sources of bias, all results are based on equations which
include a variable ‘controlling” for the number of years panel members have been in the

survey.

In summary we have tried to include an appropriate range of explanatory variables and
‘controls’ which may affect stability, change and volatility in LS. One perhaps strange
omission is ‘major life events’. There has been a great deal of research on the impact of life
events on LS. Most of it has drawn a blank. One thorough investigation concluded that the
only reasonably common event which has more than a short term effect on LS is persistent or
repeated unemployment (Clark, Diener, Georgellis and Lucas, 2008; Luhmann, Hoffmann,
Eid and Lucas, 2012).* A more rare event from which a parent’s LS usually never recovers is
the death of a child (Wortman and Silver, 1989). We omit life events, not because we
necessarily accept the conclusion that they mostly have no impact, but because to challenge it
requires detailed assessment of the possible effects of events before, during and after their

occurrence; a task too heavy to attempt here.
RESULTS
Trajectories of LS: 25 years of stability, change and volatility

Figures 1.1-4.2 show the LS trajectories of eight individual respondents for 1990-2014. These

individuals recorded trajectories which make them quite typical of eight groups, or eight

% No event has been conclusively shown to bring a long term increase in LS. A possible candidate, amusingly, is
cosmetic surgery (Frederick and Loewenstein, 1999; Wengle, 1986).



patterns, within the total sample of 2473. Trajectories are shown in blue in the Figures, with
individual Grand Means in red.

The first two individuals (Figs. 1.1 and 1.2) had LS Grand Means in the top third of the
German national distribution. Their Grand Means for 1990-2014 were above 7.75 on the 0-10
scale, and they also recorded means above 7 in each separate five-year period (1990-94,
1995-99....2010-14). The second pair of individuals (Figs. 2.1 and 2.2) had Grand Means in
the middle third of the distribution (>=6.5 and <=7.75) and five-year means above 6 and
below 8 in each five-year period. The third pair had Grand Means in the bottom third of the
distribution (under 6.5) and five-year means under 7 in each five-year period. The
individuals in each pair differ from each other in the volatility of their LS. The first
individual in each pair had a relatively low Grand Standard Deviation for 1990-2014, while
the second recorded a relatively high Grand Standard Deviation; the high and low groups
being simply split at the mean (i.e. the mean Grand Standard Deviation).

Of course, no six individuals can perfectly represent or typify large groups or patterns of
trajectories, but these six all recorded Grand Means and Grand Standard Deviations within

0.1 of the mean results for their sub-set of the sample.’

It was more difficult to select individuals whose LS trajectories appear typical of those who
recorded large increases in LS (Fig. 4.1) or large declines (Fig. 4.2). In the end, somewhat
arbitrarily, we selected cases whose position in the national LS distribution changed by 33.3

percentiles or more between the first and last five-year periods (i.e. 1990-94 to 2010-14).°

Overall, the individuals portrayed in Figures 1.1-4.2 may be said to represent 84.4% of the
sample. Levels of LS which appear stable in the long term were recorded by 60.8% of panel
members (Figs. 1.1-3.2), although some had trajectories which were highly volatile in the
short and medium term. Of these 60.8%, 19.3% were in the high LS range, 21.6% in the
middle range, and 19.9% in the bottom range. Substantial long term changes in LS were
recorded by 23.6% of the panel members: 11.5% recorded increases which placed them 33.3
percentiles or more higher in the national LS distribution in 2010-14 than they had been in
1990-94, and 12.1% had declined by that amount. That leaves 15.6% of the sample whose

® It is of course accepted that different LS trajectories can have the same Grand Mean and Grand Standard
Deviation.

® It would have made no sense to classify these individuals according to their Grand Standard Deviations as well
as their Grand Means, because their Grand Standard Deviations were in all cases large, simply because of their
large upward or downward shifts in the distribution over 25 years.



trajectories were relatively idiosyncratic, at least in the sense that they did not fit any of the
eight patterns. They included people who experienced just one or two multi-year periods of
exceptionally high or low LS (relative to their own Grand Mean) during 1990-2014.

INSERT FIGS. 1.1 - 4.2 HERE

Analysis of LS trajectories, typified in Figures 1.1-4.2, suggest four key overview
observations which any adequate theory of LS needs to explain:

(i) Stability/persistence Many people have persistently high levels of LS, while others have

persistently low levels.

(if) Long term change Substantial minorities — but not a majority in Germany — record large,
long term changes in LS over 25 years.

(iii) Medium term change Examination of LS trajectories also suggests — and subsequent
statistical analysis will confirm — that many people record medium term changes in their
levels of LS. Instead of just fluctuating in the short term around their own Grand Mean, as
set-point theory claims is ‘normal’, they spend multiple consecutive years above their Grand

Mean, and then in other periods multiple consecutive years below it.

(iv) Volatility/variability The volatility of individual LS varies a great deal. Some individuals
maintain much the same level of LS over time, with little variation over one, five, or even 25
years. Other individuals repeatedly experience big gains and falls in LS — their lives are a

wild ride — even if there is no long term net change.

We now attempt to characterise each of these main observations more precisely, preparatory

to setting out a preliminary theory of LS.
| Characterising the frequency of stability/persistence of LS

The pioneers of empirical LS research admitted to two major surprises. They were concerned
that happiness might prove to be too fleeting, too evanescent an emotion to be measured
validly (Wilson,1967; Bradburn, 1969; Andrews and Withey,1976). Instead they found that

individual differences in the frequency and intensity of positive emotions were quite stable



over time, even when experience sampling methods were used (Diener, Larsen, Levine and
Emmons, 1985). Secondly, early LS researchers expected that differences in individuals’
social and economic conditions would substantially affect LS (Andrews and Withey, 1976;
Campbell, Converse and Rodgers, 1976). Instead they found that, while income and social
status had modest effects, their impact was ‘surprisingly’ small. Levels of education appeared
to make almost no difference to LS.

The first well defined empirical theory — adaptation-level theory (Brickman and Campbell,
1971; Easterlin, 1974) — proposed that, far from being fleeting, happiness is almost
completely stable. The theory held that we are all on a hedonic treadmill. Favourable and
adverse life events can temporarily knock us off the treadmill, but rapid adaptation
(habituation) occurs, and we soon revert to our previous baseline level of happiness. Plainly,

adaptation-level theory is the lineal ancestor of set-point theory.

Experience-sampling research indicated that most people report being in a good mood most
of the time , with fewer than 10% report being in a bad mood over half the time (Diener,
Sandvik and Pavot, 1991; Kahneman et al, 2004). It has been suggested that the human brain
is hard-wired for happiness and that nearly all of us are able to modify our perceptions so that
we soon come to feel fairly happy with almost any conditions, however apparently adverse
(Gilbert, 2006; Wilson and Gilbert, 2008).

Despite this, it is also clear that there are persistent differences between individuals in their
levels of LS. Research in the 1970s and 1980s showed that personality traits help to account
for different baselines (later termed ‘set-points’) of LS. Costa and McCrae (1980) showed
that neuroticism is quite strongly negatively related to LS, while extroversion is positively
related. Since these traits are partly genetic and quite stable in adulthood, they appeared to
provide a part-explanation for stable differences. Later in the paper, however, we will find
that neuroticism is not just associated with low LS; it is also associated with high volatility
(but around a low mean). Research in the 1990s filled out the evidence about links between
traits and LS by showing that two other stable traits, agreeableness and conscientiousness, are

also positively related to LS (Lucas, 2008).

It is estimated that traits may account for 40-50% of the variance in LS (Lykken and
Tellegen, 1996; Lucas, 2008). However, it is also the case that large numbers of people are

persistently more satisfied, and others persistently less satisfied with life than would be



predicted on the basis of their personality traits alone (Headey, Muffels and Wagner, 2010).
So other variables too must play important roles in determining LS.

Parental influence also has long term effects on an individual’s LS. The German panel
includes a substantial number of parents and children from the same families. In a previous
paper, we showed that parental LS has a statistically significant effect on a person’s own LS,
net of the effects of his/her own personality traits, which are of course genetically linked to
parental traits (Headey, Muffels and Wagner, 2014). This influence is strongest while
children remain in the parental home (Aguche and Trommsdorff, 2010), but lasts well into
adulthood, long after ‘children’ have left home to set up their own family. So there appears to
be a lifelong happiness (or unhappiness) dividend due to parenting. Parents also play an
important role in modelling and passing on to their children behaviours which positively
affect LS, including taking regular exercise, active participation in social networks, and
church attendance (Headey, Muffels and 2014).

Propositions accounting for stability/persistence of LS: stabilising factors

1.1 The personality traits of extroversion, agreeableness and conscientiousness are
moderately associated with higher than average long term levels of LS.

1.2 The neuroticism trait is strongly associated with below average long term levels of LS.
(But see below; neuroticism is also associated with high volatility).

1.3 Parental LS remains positively related to a person’s own LS well into adulthood.

1.4 In Western countries, individual differences in economic circumstances and social status
have only small, although statistically significant effects on LS. Levels of education appear

to make little difference.
Il Characterising change in LS: The frequency and duration of medium and long term change

Before setting out propositions to explain changes in LS, more needs to be said about their

frequency and duration.
Long term change

In previous papers we showed that about 10% of respondents in Australian, British and

German national panels recorded long term changes which moved them 50 percentiles or



more up or down their national LS distribution over periods ranging from ten to 25 years
(Headey, Muffels and Wagner, 2010, 2013). Over 20% moved up or down the distribution
by 33.3 percentiles or more, and over a third by 25 percentiles or more. In this paper, using
data for 1990-2014, we can report that 10.4% (4.8% up and 5.6% down) of German
respondents moved up or down the distribution by 50 percentiles or more between the first
and last five years of the period. 23.6% moved by 33.3 percentiles or more (11.5% up and
12.1% down), and 35.9% (17.9% down and 18.0% down) moved by 25 percentiles or more.

Another approach to analysing long term change is via LS mobility tables, analogous to
income mobility tables. In Table 1 the panel has been divided into LS quintiles (equal groups
of 20%, with quintile 5 being the happiest group)’ for the 5-year periods 1990-94 and 2010-
14. The table shows the percentage of each starting quintile that ended up in the same or
different quintiles in 2010-14. The figures in bold type show percentages that were in the

same quintile in the last period, as they had been in the first.

INSERT TABLE 1 HERE

At first sight, it might seem that the top and bottom quintiles were more stable than the
middle three; 45.40% of those in the top quintile in 1990-94 were there in 2010-14, and
46.34% of those in the bottom quintile in the early years were also there at the end. The
middle quintiles appear more volatile with 29.05% (2" quintile), 24.90% (3" quintile) and
31.32% (4" quintile) remaining in place. However, as readers familiar with income mobility
tables will know, these results are somewhat misleading. Individuals who start in the top or
bottom quintiles can only move in one direction in later periods, whereas those who start in
the middle quintiles can move in either direction. Overall, the Kendall tau-b rank order

correlation between LS quintiles in the first and last 5-year periods is a moderate 0.39.

A more dramatic account of LS change, which appears almost to contradict the evidence in
Table 1, emerges when we divide panel members into quintiles in each successive five-year
period, so that we have five five-year periods overall. It transpires that only 5.18% of

respondents remained in the top quintile for all five periods, and an astonishing 41.52% were

"Ties in 5-year LS scores were broken by adding a uniformly distributed variable with a mean of zero and a tiny
deviation to each individual’s score.



there at least once. Similarly, we find that only 4.79% were in the bottom quintile for all five
periods, while 40.93% were there at least once.

Medium term change

Why this apparently contradictory evidence? The explanation comes from considering
medium term change. We mentioned earlier that examination of LS trajectories suggests that
it may be common for people to spend multiple consecutive years above and, in other
periods, below their own Grand Mean. The duration of such changes can be assessed
statistically with fixed effects (within-person) longitudinal bivariate regressions in which LS
at time t is the independent variable, and the dependent variables are successively: LS at t+1
(or t-1), t+2 (or t-2), t+3 (or t-3), t+4 (or t-4), t+5 (or t-5).% In order to interpret the regression
results in Table 2, it is crucial to appreciate that, in fixed effects analyses, coefficients are
calculated by relating annual deviations from each individual’s own Grand Mean on the

dependent variable to annual deviations from his/her Grand Mean on independent variables.

INSERT TABLE 2 HERE

The coefficients in Table 2 indicate that, if an individual is above his/her own Grand Mean of
LS in a particular year, then h/she is more rather than less likely to be above it in each (but,
given the size of the coefficients, not all) of the four years beforehand and the four years
afterwards (i.e. eight years in total). Similarly, if a person is below his/her grand mean in

year t, he/she is likely to be below it for four years before and after.

The results in Table 2 relate to the duration of medium term change. Assessing its frequency
requires a different approach. If an individual’s LS changed at random from one year to the
next, one might expect that 50% of those who were above their own Grand Mean in year t
would be below it in year t+1, and 50% would remain above it. If four years of random
change occurred only 6.25% (50, 25, 12.5, 6.25) would be continuously above their own
Grand Mean. Similarly, among those individuals who were below their own Grand Mean in

year t, random change would see 6.25% remain below it for all of the next four years. In fact,

8 Each of these 5 pairs of coefficients are bound to be almost exactly the same because, in the overall analysis,
variables for each year appear an approximately equal number of times as year t, t+1, t-1 etc. There is just a
small amount of asymmetry due to the beginning and end years of the 25-year period.



in the German panel, we find that 31.22% of those who were above their own Grand Mean in
year t were above it for the next four years, and 15.71% of those below their Grand Mean in

year t remained so for four years.®

Arguably, these results have quite important implications for LS theory. It appears that most
people go through quite extended happy periods of life, and also extended unhappy periods.
This is contrary to set-point theory, which (as usually understood) only allows for short term

fluctuations around a stable mean.
Propositions accounting for medium and long term change in LS

In setting out propositions about the causes of LS change, we focus on medium and long term
change. Short term change is of less interest, and is often due to the temporary effects of life
events (Sheldon and Lucas, 2014). Reports of apparent short term change can also be

significantly contaminated by current mood (Gaerling and Gamble, 2012).

Research intended to account for medium and long term change is in its infancy. The main

variables implicated so far are:-

e Personal values/life priorities

e Choice of partner

e Behavioural choices relating to physical exercise, social participation, the balance
between work and leisure, and church attendance

e Changes in health

e Changes in domain satisfactions.

The preferred method of accounting for changes in LS, given panel data, is Generalized Least
Squares (GLS) fixed effects (within-person) regression analysis. This method permits
relatively strong causal inferences, because all factors affecting the dependent variable, which
are fixed within-person over time are automatically netted out (‘controlled’). Table 3 gives
results accounting for within-person changes in LS from 1990-2014. The dependent variable
is annual measures of LS. Explanatory variables are entered in four consecutive steps as

outlined in the Methods section: socio-economic variables, personal values/life priorities,

® The difference between these two figures is at least partly due to the fact that the mean of LS (and hence the
Grand Mean) is a little lower than the median (6.96 versus 6.98 on the 0-10 scale). So, in any given year, a few
percentage points more panel members are above their own Grand Mean than below it. Over the entire 25-year
period, the same pattern is found. The typical individual recorded a LS rating above his/her own Grand Mean
for fourteen years, and was at or below it for eleven years.



health and behavioural choices, and domain satisfactions. Gender, personality traits and other

variables which do not change within-person over time are necessarily omitted.

In Table 3 coefficients (bs) are shown only for the first step at which variables were entered
into the analysis. So they show the total effect (the direct effect plus the sum of indirect
effects) of the explanatory variable in question on changes in LS (Alwin and Hauser, 1975).

INSERT TABLE 3 HERE

In this balanced panel, age trends in LS are more sharply defined that in most analyses based
on cross-sectional data or an unbalanced panel. It can be clearly seen that LS declines steadily
with age (see Appendix). This happens all the way from teenage years until shortly before
age 60. LS then picks up and remains high even into very old age, indeed until approaching
death (Gerstorf et al, 2010).*° The trends are much the same for men and women, and
increases in LS around age 60 occur both among those who are retired and those who

continue in paid work.

The results in column 1 indicate that wealth and income have statistically significant but not
large effects in changing LS. However, as Easterlin (2005) has shown, the effects even of
large windfall gains are only short term. Most people rapidly habituate even to large changes
in wealth or income, so in the narrowly financial domain of life it appears that set-point
theory holds. However, this is not true for all economic variables. As mentioned earlier,
repeated or long term unemployment has ‘scarring’ effects from which most individuals
never completely recover (Clark, Diener, Georgellis and Lucas, 2008; Luhmann, Hofman,
Eid and Lucas, 2012).

It is well known (and unsurprising) that LS usually increases shortly before and after getting
married. What is not agreed is whether the effects are only short term, or commonly persist.
Several studies report only short term effects (Campbell, Converse and Rodgers, 1976; Clark,
Diener, Georgellis and Lucas, 2008), while others suggest that some individuals record long
term gains (Lucas, Clark, Georgellis and Diener, 2003; Easterlin, 2005). Our view is that

results showing only short term effects are due to a misleading average. We find that

10 Mean LS ratings (0-10 scale) for different age groups are: under 20 years 7.54, 20-29 years 7.22, 30-39 years
6.98, 40-49 years 6.77, 50-59 years 6.67, 60-64 years 6.88, 65-69 years 7.04, 70-79 years 6.93, age 80 plus 7.00.
The only gender difference is between age 50 and 59: men age 50-54 years 6.68, women age 50-54 years 6.68,
men age 55-59 years 6.72, women age 55-59 years 6.64.



partner’s personality is crucial in determining whether or not getting married enhances LS
(Headey, Muffels and Wagner, 2010). Ifa person’s partner rates low on the neuroticism trait
— the trait most strongly related to LS - his/her LS is significantly higher than it would
otherwise be. But if partner rates high on neuroticism, one’s own long term LS is
significantly lowered. The SOEP data indicate that outcomes are almost exactly the same
whether people have been married less than 5 years, 5-10 years, 10-20, or more than 20 years.
So our view is that the evidence that seemed to show that getting married has only a short
term effect was misleadingly based on averaging results for individuals who married

relatively neurotic partners with those who married relatively non-neurotic partners.

The SOEP data for 1990-2014 clearly confirm previous research on the long term damage to
LS caused by chronic health problems (Mehnert et al, 1990; Lucas, 2007). They indicate that
the effects on LS of becoming disabled (an official classification in Germany, not a self-
rating) are long term and perhaps more or less permanent. The mean LS of those later
classified as disabled began to decline — and declined continuously — for four years before
official classification. On average, the decline was from 6.64 on the 0-10 LS scale to 6.24 in
the year in which disability was recognised. Six years later — that is, ten years after the
decline began — LS was still substantially below its prior level, although some recovery had
occurred (mean = 6.45). This result is confirmed by an OLS regression in which the
dependent variable is LS six years after the onset of disability. The coefficient of main
interest is for the variable ‘became disabled in year t” (b = -0.30 p<0.001). This result is net
of the effects of LS four years prior to disability, with controls in place for gender, age and

age-squared.™

Several groups of researchers have shown that giving relatively high priority to materialistic
and career values is linked to low long term LS (Nickerson, Schwarz, Diener and Kahneman,
2003; Diener and Seligman, 2004; Headey, 2008). Giving priority to pro-social altruistic
values, and also to family values, is linked to higher than average LS. In this context, it has
been claimed that human beings have evolved to become caring/nurturant, and that not to
care about others is a recipe for unhappiness (de Waal, 2013; Levinson, 1978; Vaillant,
1977). In an interesting experiment, Dunn, Aknin and Norris (2008) showed that subjects
who were given money and primed to spend it on others reported higher levels of satisfaction

than control group subjects who spent the money on themselves. In the same vein, it has been

1 S,6=4.45 - 0.30 Disabled, +0.42 LS,, - 0.06 Female - 0.02 Age + 0.03 Age-squared
(0.12) (0.07) (0.01) (0.02) (0.00) (0.00)



found that a commitment to volunteering — obviously an activity associated with pro-social
values — is linked to high long term LS (Harlow and Cantor, 1996; Thoits and Hewitt, 2001).

In previous papers, we regarded personal values/life priorities as mainly contributing to the
stability of LS, rather than change (Headey, Muffels and Wagner, 2010, 2013). This was
because the SOEP data show that between-person differences in values are quite stable over
time (Headey, 2008). However, the within-person results in Table 3 (col. 2) indicate that
values make a modest but statistically significant contribution to LS change. Individuals who
change towards giving higher priority to either pro-social values or family values record
gains in LS, while those who increasingly prioritise materialistic values record losses.

Changes in materialistic values appear to be associated with ageing. The Pearson correlation
between age and the ‘importance’ given to materialistic values is substantial (r=-0.36
p<0.001), with the change being particularly marked among people over sixty. A possible
interpretation is that the career and material ‘rat race’ is more or less over for people in this
age group, so they tend to prioritise less competitive pro-social and family values. These new

results perhaps help to explain why, on average, older people have quite high levels of LS.

It is likely that one reason why giving priority to pro-social and/or family values is more
likely to lead to high LS than prioritising materialistic and career values, is that the former are
usually non zero sum, whereas the latter are zero sum. Pursuit of materialistic values implies
winners and losers; not everyone can do well financially or succeed in the career race. By
contrast, pursuit of pro-social and family values is likely to enhance other people’s well-

being, as well as one’s own.

Health and behavioural choices relating to exercise, active social participation in family and
friendship networks, achieving a preferred balance between work and leisure, and church
attendance all have statistically significant effects in changing LS (Table 3, col. 3). The
linkages between personal choices and LS are particularly interesting, because they show that
we are not all on a hedonic treadmill, with levels of happiness that we are powerless to
change. Clearly, some choices are more easily made than others. It is plainly within an
individual’s power to take more exercise, but becoming more socially active requires the
cooperation or acquiescence of others, and working preferred hours usually requires
agreement with one’s boss. Improvements in health, of course, cannot simply be chosen, but

can be attempted through exercise, diet and other lifestyle choices.



We showed earlier (Table 2) that SOEP respondents typically go through medium term
periods in which their LS is either above or below their own long term Grand Mean (for more
detail see Headey and Muffels, 2015, 2016). Typically, these extended periods of above-
average or below-average LS last for six to eight years. We have explored the possibility that
these medium term changes occur in part due to two-way causation — positive feedback loops
- between LS and the health and behavioural choice variables in Table 3. Employing a
modified form of Granger-causation (Granger, 1969), we estimated two-way causation
models which have a close fit with the underlying data, replicating results for SOEP and
major Australian and British household panels. To illustrate: some individuals may decide to
take more exercise in year t. So their LS in year t+1 increases. This induces them to continue
with their exercise at t+2, with the result that their higher level of LS is maintained at t+3,
and so on. Conversely, a reduction in exercise may set off an extended period of below

average LS.

The two-way relationship between health and LS was implied by earlier Dutch longitudinal
research, showing that individuals who report low LS live longer than those with lower
satisfaction, even controlling for baseline health (Deeg and van Zonneveld, 1989; Diener and
Chan, 2011). This could only happen if happiness improves health, or at least slows decline
in old age. It is not entirely clear, , however, that the relationship between health and LS is
linear. Almost all studies indicate that unhappy people die young, but a few, notably those
based on the longitudinal Terman Study of the Gifted, conclude that very happy people may
die younger than average, especially if they are somewhat manic (Friedman et al, 1995;
Friedman and Martin, 2011).

We have no direct evidence bearing on whether achieving a preferred balance between work
and leisure has medium (or long term) effects on LS, rather than just short term. It seems
quite likely that the effects are medium term, since in practice the same individuals keep
managing to work their preferred hours for several years at a time, while other people are
persistently underworked or overworked. The Pearson correlation between working one’s

preferred hours in year t and t+1 is 0.50, with the five-year correlation being 0.38.

It has long been known that individuals who report regular religious practice report higher LS
than non-religious people, or those who rarely attend religious services (Veenhoven, 2009;
Myers, 2013; Headey, Hoehne and Wagner, 2014). Regular church attenders are also

somewhat healthier and live longer than the non-religious (Friedman and Martin, 2011;



Strawbridge, Cohen, Shema and Kaplan, 1997). These findings plainly suggest that the
effects of religious practice on LS are long term. It is also clear from the German data that
most people who still attend church are mostly from parental families in which attendance
was the norm, and have themselves attended all their lives (Headey, Muffels and Wagner,
2014).

The University of Michigan pioneers of LS research found that the variables with the
strongest proximate effects on LS are domain satisfactions (Andrews and Withey, 1976;
Campbell, Converse and Rodgers, 1976). The final column in Table 3 confirms that
individual changes in two domain satisfactions — satisfaction with family life and job
satisfaction — have substantial effects in changing LS. It should also be mentioned that
several studies have reported two-way causation — positive feedback loops — between LS and
satisfaction with one’s family (and/or partner), one’s job, and evaluations of the self (Headey,
Veenhoven and Wearing, 1991; Lance, Mallard and Michalos, 1995; Meier and Stutzer,
2004; Mathison et al, 2007; Nagazato, Schimmack and Oishi, 2011; but see Scherpenzeel and
Saris, 1996). So it is reasonably clear that these domain satisfactions contribute to medium
term LS.

Propositions accounting for change in LS

2.1 On average, LS declines gradually from about age 20 to about age 60. It then trends
upwards when people are in their sixties, and remains high in old age. Trends are the same

for men and women.

2.2 Individuals who choose (or are chosen by) partners who rate high on the neuroticism
personality trait have lower LS than individuals with partners who rate low on neuroticism.

The effects on LS of choice of partner are long term.
2.3 Giving priority to pro-social (altruistic) values is associated with higher than average LS.
2.4 Giving priority to family values is associated with higher than average LS.

2.5 Giving priority to materialistic and career values is associated with lower than average
LS.

2.6 Individuals who increase their frequency of physical exercise record gains in LS.
Individuals who decrease their exercise levels show declines in LS. The effects of changing

exercise levels are medium term, due to positive feedback loops with LS.



2.7 Individuals who increase their participation with family and friends in social networks
record gains in LS. Individuals who decrease their social participation record declines in
LS. The effects of social participation are medium term, due to positive feedback loops with
LS.

2.8.1 Improvements in health are associated with gains in LS. Declining health is associated
with declining LS. The effects are medium term, due to positive feedback loops between
health and LS.

2.8.2 The onset of a chronic health problem, or a physical disability, causes a long term
decline in LS. Some adaptation occurs, but it is incomplete.

2.9 Unhappy people die young.

2.10 Achieving a preferred balance between work and leisure is associated with gains in LS.
Becoming ‘overworked’ or ‘underworked’ is associated with a decline in LS. The effects are
usually medium term, because most people’s work situation remains the same for several

consecutive years.

2.11.1 Being unemployed causes a large decline in LS, but LS typically recovers after an

initial period of unemployment.
2.11.2 Repeated or long term unemployment causes a long term decline in LS.

2.12 Gains and losses in satisfaction with family life are associated with gains and losses in

LS. The effects are usually medium term.

2.13 Gains and losses in job satisfaction are associated with gains and losses in LS. The

effects are usually medium term.

2.14 Changes in satisfaction with (evaluation of) the self are associated with gains and losses

in LS. The effects are usually medium term.

I11 Characterising individual differences in volatility/variability of LS

The volatility of many individual trajectories may come as a shock to LS researchers raised
on set-point theory. In this section we document degrees of volatility in more detail, and then
seek to account for inter-person variance. Because this is something of a new venture, we do

not have specific starting hypotheses, although we expect considerable overlap with the



variables that account for levels and changes in LS. It will be interesting to see which, if any
variables have a greater effect on volatility than they do on levels, and vice-versa.

It may be useful to delineate some differences in volatility. We can divide the panel into
thirds — the top, middle and low thirds — as we did in presenting results on levels of LS in
Figures 1.1 — 4.2.

e The third of the panel in the low volatility range have Grand Standard Deviations
ranging from zero to 0.92 with a median of 0.40.

e The middle third have Grand Standard Deviations ranging from 0.92 to 1.33 with a
median of 1.12.

e The third with the highest volatility have Grand Standard Deviations in the range
from 1.34 to 3.40 with a median of 1.76.

An interesting point is that, in a majority of cases, individuals with high levels of LS record
low levels of volatility, while those with low levels record high volatility. A middle group is
in-between on both levels and volatility. If LS were a normally distributed variable with a
mean of about 5 on the 0-10 scale, this result would not have been predictable on a priori
grounds. However, in practice, LS has a right-side bias; the variable is positively skewed.
This makes it unlikely that an individual could have a high enough Grand Mean (over 7.75)
to be in the top third of the national LS distribution for the entire period, if he/she also
experienced much volatility. A few unhappy years would be possible (see Figs. 1.1 and 1.2),
but frequent misfortune not. In fact, the median Grand Standard Deviation of those in the top
third was only 0.75. The middle third recorded a median Grand Standard Deviation of 0.89.
In the bottom third of the LS distribution (under 7 in each 5-year period), a high degree of
volatility is common; the median is 1.31. However, those who may be regarded as the most
unhappy respondents of all recorded a mean LS under 6 in every five-year period (5.78% of

the panel), and so had quite low volatility.

Table 4 represents an initial attempt to account for volatility. The sample is restricted to
respondents who remained in the same third of the national LS distribution throughout the
25-year period. Respondents who recorded large, long term gains or losses of LS are omitted,
because their Grand Standard Deviations are misleading as a measure of volatility.*? As

before, potential explanatory variables are added to the regression analysis in four steps: (i)

12 They all have high Grand Standard Deviations, not because of volatility, but because of large long term gains
or declines in LS.



socio-economic variables and personality traits (ii) plus personal values/life priorities (iii)
plus health and behavioural choices, and (iv) plus domain satisfactions. Again, coefficients
are reported only for the first equation in which a variable is entered.

Standardised coefficients (Betas) are reported in Table 4. The advantage of reporting Betas,
when most variables are measured on arbitrary scales, is that the relative size of coefficients
may be treated as a rough measure of the relative ‘importance’ of variables in accounting for

volatility.

INSERT TABLE 4 HERE

The two variables with the greatest effect on LS volatility are neuroticism (Beta = 0.20
p<0.001) and self-reported health (Beta = - 0.17 p<0.001). Finding that neuroticism is
strongly related to volatility may seem strange at first reading. How could a personality trait
known to be stable in adulthood account for volatility? The explanation would be obvious to
a psychologist. Psychologists define neuroticism as ‘emotional instability’; a tendency to
over-react in potentially stressful situations. Self-reported health is moderately negatively
correlated with neuroticism (r = - 0.22 p<0.001), partly because neurotic people tend to be
hypochondriacs. Most people have good health until they become very old, but panel
members who suffer, or feel they suffer poor or changeable health record high degrees of

volatility.

Wealth (defined as household assets minus debts) is quite strongly negatively related to LS
volatility (Beta = — 0.16 p<0.001). This is a particularly interesting result because wealth (like
income) is usually found to have only a weak, although statistically significant relationship
with levels of LS (Headey, Muffels and Wooden, 2008). So it appears that wealth, while not
a major contributor to differences in LS, acts as a protective factor against volatility. This is
presumably because people who are relatively wealthy are cushioned against the stresses
which would otherwise occur due to declines in labour income or unexpected heavy

expenses.



At the other end of the economic spectrum, unemployment is associated with higher than
average LS volatility (Beta=0.06 p<0.001). Furthermore, the more often a person was
unemployed in this period, the higher was his/her volatility (Beta=0.12 p<0.001).**

It is usually reported that the number of years of formal education that individuals have
received is unrelated to their LS (Diener et al, 1999; Argyle, 2001). So it is interesting to find
that education appears to act as a buffer against volatility (Beta = -0.09 p<0.001).

It is well known that partnered/married people are, on average, somewhat happier than those
who are single, separated/divorced or widowed. However, the negative relationship in Table
4 between being partnered and LS volatility (Beta = -0.11 p<0.001) is somewhat stronger
than the positive relationship usually found in equations in which the dependent variable is
LS levels.* So it appears that being partnered/married, too, is a protective factor against
volatility. This result is congruent with evidence that non-partnered people, who may have
no-one to turn to in times of stress, are more likely to suffer mental and physical health
problems, and to die younger than partnered people (Argyle, 2001; Friedman and Martin,
2011).

Since the end of communism, many East Germans have led severely disrupted lives with both
more opportunities and perhaps more problems than before. This is reflected in the finding
that they record much higher LS volatility than West Germans (Beta = 0.12 p<0.001).

The evidence in Table 3 already suggested that personal values/life priorities can have
modest effects on LS change. Results in Table 4 now indicate that adherence to family values
(Beta = - 0.07 p<0.001) somewhat reduces volatility, while pursuit of zero sum career and

materialistic values increases it (Beta = 0.03 p<0.001).

The same behavioural choices that were implicated in affecting LS levels also affect
volatility. However, it is interesting that taking regular physical exercise has a stronger effect
in reducing volatility than it is usually found to have on levels of LS. So regular exercise

appears to be a protective factor against volatility (Beta = - 0.09 p<0.001).

Differences in domain satisfactions have substantial effects on volatility. The standardised

Betas linking satisfaction with family life and job satisfaction with LS volatility are -0.14

3The measure here is a simple count of the number of years out of 25 that a person was unemployed.
4 The coefficient for being partnered is Beta = 0.05 (p<0.001) in a parallel equation in which LS is the
dependent variable and the explanatory variables are the same as in Table 4.



(p<0.001) and -0.11 (p<0.001) respectively. As noted earlier, satisfaction with aspects of the
self is not measured in the German panel. However, results from an Australian panel survey
run in the 1980s indicate that these satisfactions too are negatively related to LS volatility
(Headey and Wearing, 1992).

The relationship between age and LS volatility is fascinating.™ The highest levels of
volatility occurred when panel members were teenagers. This rings true; adolescent and
teenage years can be emotionally and behaviourally turbulent. Then from the time
respondents were in their twenties until they reached about 70, LS volatility remained quite
low, although increasing gradually through these decades. Volatility then increased markedly
when panel members were in their seventies and eighties. Overall, the age trend has been the
same for men and women. (It may be noted that the two inflection points in the time trend are

modelled by including an age-cubed term in equations, in addition to age and age-squared).

Propositions accounting for volatility of LS

3.1 LS volatility is at its highest in teenage years. On average, it remains at lower but
gradually increasing levels from about age 20 to age 70. Volatility then increases in
old age. The trends are the same for men and women.

3.2 Differences in health are strongly related to LS volatility. Good health is associated
with low volatility. Changes in health, with periods of poor health, result in high
volatility.

3.3 LS volatility is partly to due to the personality trait of neuroticism. Neuroticism
means ‘emotional instability’; a tendency to overact in stressful situations.

3.4 Wealth (high net worth) is a protective factor against LS volatility. It enables people
to cope better with financial stress, which would otherwise be caused by a decline in
labour income or unexpected heavy expenses.

3.5 The more often individuals are unemployed, the greater is their LS volatility.

3.6 Better educated people tend to experience lower LS volatility than people with less
formal education.

3.7 Being partnered/married is a protective factor against LS volatility. Single,
separated/divorced and widowed individuals record relatively high volatility.

3.8 Regular physical exercise is a protective factor against LS volatility.

1> The various age groups recorded the following Grand Standard Deviations: age under 20 1.26, age 20-29
1.14, age 30-39 1.16, age 40-49 1.17, age 50-59 1.19, age 60-69 1.19, age 70-79 1.22, age 80 and over 1.26.



3.9 Domain satisfactions — satisfaction with family, work and aspects of the self — are
strongly related to LS volatility. Individuals who maintain high levels of satisfaction
in these domains record low volatility. Individuals with changing or low domain

satisfactions record high volatility.
DISCUSSION

We should stress again that the propositions put forward here are only intended to apply to
high-income Western countries, not to low and middle income countries. The propositions
are a preliminary attempt to envisage where recent research findings, in the wake of set-point
theory, are leading us. It is likely that some of the findings we have relied on will be
substantially modified or overturned, and new findings and new propositions will come to the
fore.

Theories of LS which appear to be false

Our preliminary theory invokes quite a wide range of explanatory variables: personality
traits, personal values (life priorities), behavioural choices, domain satisfactions and socio-
economic characteristics. Like many other social science theories, it could be criticised as ‘a
bit of this, a bit of that, and a bit of the other’. Maybe so, but in this context it is reasonable to
mention alternative theories which once seemed plausible, but which the evidence collected

by LS researchers now enables us to reject.

First, there is no evidence that the selfish utility maximiser, enshrined in economics
textbooks, has a successful recipe for happiness. On the contrary, individuals who endorse
pro-social and/or family values, rather than material and career values, enjoy higher LS.
Further, although wealth and income have modest, statistically significant effects on LS,

there are many other variables with greater impact.

A second theory which receives little empirical support is hedonism. A hedonist would spend
as much time as possible on activities which he/she enjoyed, and as little time as possible on
unpleasant activities. So, to test hedonism theory, happiness could be measured as enjoyable
time divided by total time. Several research groups have developed measures on these lines
and obtained results that are at best ambivalent for hedonism theory (Juster and Stafford,

1995; Kahneman and Riis, 2005).*° The population group which typically has the most

16 Neither of these groups of researchers regarded themselves as explicitly testing a theory of hedonism. But, in
our view, they developed measures and collected data which provide tests.



discretionary time (‘time rich’) is single people without children. They are not a particularly
happy group. At the other end of the time pressure spectrum (‘time poor’) are partnered
people with children, who also have a full time job. On average, they are happier than the
time rich group (Headey and Wearing, 1992; for a different view see Schor,1992).

Implications for set-point theory

One motivation for trying to develop a revised theory was dissatisfaction with set-point
theory, and its hedonic treadmill implication that neither individual choices nor public policy
can be expected to make lasting improvements to LS.

Overall, the theory we have put forward paints a quite different picture of typical lifetime
trajectories of LS from the one offered by set-point theory. It is suggested that people
typically experience extended ‘happy’ and ‘unhappy’ periods of life; that is, periods in which
their LS is well above or below their own long term mean. A minority record long term,
more or less permanent changes in their levels of LS. Both medium and long term changes
appear to be substantially due to changes in personal values and behavioral choices which are

at least partly subject to personal decision and control.

At this stage, it seems reasonably clear that ‘strong’ versions of set-point theory (e.g.
Brickman and Campbell, 1971; Lykken and Tellegen, 1996), which claim that LS is stable
and only subject to short term fluctuations due to life events, have been falsified. Some LS
researchers appear to want to rescue ‘weak,” more flexible version of the theory in which it is
claimed that all individuals who record long run reversion to their Grand Mean more or less
“fit’ the theory (see Sheldon and Lucas, 2014, Introduction, chap. 5). In this view, only
individuals who record long term, quasi-permanent changes in LS provide evidence contrary
to the theory, and perhaps even then the theory could be ‘rescued’ by claiming that these
individuals changed their set-point, rather than acknowledging the possibility that they never

had one.

The standard ‘positivist’ view (accepted here) is that a scientific theory which is ‘flexible’ is
of little value (Popper, 1966). In this view a theory should be brittle, so that if the evidence
goes against it, it snaps.'” Perhaps set-point theory has snapped. Evidence of long term
change and volatility needs explaining not explaining away. In the case of individuals who

record high levels of volatility, it may be true, but is nevertheless somewhat perverse, to

7 This particular formulation of positivist theory is due to Robert D. Putnam of Harvard University.



summarise their lives by saying that they revert to a long run mean. Some of the trajectories
we have looked at show individuals who have alternated between spending several
consecutive years well above their own Grand Mean, and then several below it. Their lives
are a wild ride. Only a statistician would summarise by saying, “Fine — but what matters here

1s reversion to the mean”.

The key mechanism underlying set-point theory is adaptation, and there is little doubt that
some degree of adaptation is a pervasive human response to changed circumstances (Helson,
1964; Gilbert, 2006). It is probably correct to claim that adaptation to many life events is fast
and complete; that is, the individual returns to set-point within a year or so. However, it
appears that changes in LS due to behavioural choices — choice of partner, exercise, active
participation in social networks, achieving a preferred work-leisure balance, and church
attendance - do not fit this pattern. The effects appear to be medium term, in part due to two-
way causation — positive feedback loops — between these variables and LS. We do not doubt
that, in many cases, some adaptation occurs, but it does not appear to be fast or necessarily
complete. So, for example, we would expect that, if a person decides to increase his/her
frequency of exercise, this would result in a gain in LS. The initial gain might well be greater
than the medium term gain, as adaptation took effect, and eventually the gain might peter out
completely. However, it has been suggested that individuals can prevent complete adaptation
to desirable life changes by making a conscious effort to continue paying attention to the
means by which gains were achieved and the benefits that flow from them (Wilson and
Gilbert, 2008; Sheldon and Lucas, chaps. 3-4).

Building a better theory of LS change

Our main focus has been on personal values/life priorities and behavioural choices which can
change LS. We have identified a range of values and choices which make a difference. But it
is likely that we have only scratched the surface, and that there are many other variables over
which individuals have some degree of control that affect LS. Clearly, the propositions about
LS that we have put forward have serious gaps. In particular, we have not offered an account
of the tails of the distribution; the ‘very happy’ and the ‘very unhappy’ (but see Diener and
Seligman, 2002). It is perhaps easy to imagine the reasons for very low LS, or large declines
in LS. In some cases mental health problems are involved. Explaining why some people
persistently report very high levels of LS, or record big gains and somehow maintain them, is

a harder task and one which deserves priority.
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Figures 1.1-4.2
Trajectories Of LS: Typifying Eight Groups Of Respondents
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Table 1

LS mobility: Quintiles of LS, 1990-94 to 2010-14

Q1 = lowest level of LS, Q5 = highest level (N=2473)?

Q1 1990-94 | Q21990-94 | Q31990-94 | Q4 1990-94 | Q5 1990-94
% % % % %

Q1 2010-14 46.34 23.56 14.31 9.83 5.99

Q2 2010-14 25.66 29.05 20.62 1417 10.52

Q3 2010-14 14.82 24.06 24.90 21.04 15.12

Q4 2010-14 8.37 14.29 23.11 31.32 22.98

Q5 2010-14 4.80 9.04 17.06 23.64 45.40
100.0 100.0 100.0 100.0 100.0

a. Source: German Socio-Economic Panel 1990-2014, balanced panel of respondents.




Table 2

Within-person (fixed effects) bivariate regressions of LS;1, LSt etc on LS;: Metric
coefficients with standard errors in parentheses (N= 59352)*

Dependent variables Independent variable
LS:
LS+ (Or LSt.l) 0.25***
(0.004)
LS (Or LSt.z) 0.16***
(0.004)
LSi3 (Or LSt.g) 0.10***
(0.004)
LSt+4 (O LSt.) 0.05***
(0.004)
LSt+5 (Or LSt.5) 0.00
(0.004)

a. Source: German Socio-Economic Panel 1990-2014, balanced panel of respondents.
b. N = person-years.

*** n< 0.001 level




Table 3

Explaining within-person changes in LS. Fixed effects GLS regressions:

Metric coefficients (bs), standard errors in parentheses (N=44797)%

Explanatory Equation 1 Equation 2 Equation 3 Equation 4
variables
Dependent Dependent Dependent Dependent
variable: variable: variable: variable:
annual annual annual annual
measures of LS | measures of LS | measures of LS | measures of LS
Col (1) Col (2) Col (3) Col (4)
b b b b
Socio-economic
variables
Age -0.11(0.63)
Age-squared 0.03(0.00)***
Married/partnered 0.17(0.02)***
Years of education 0.02(0.01)**
HH net worth (In) 0.02(0.00)***
HH net income (In) | 0.08(0.00)***
Unemployed -0.59(0.03)***
Disability -0.27(0.03)***
Years in panel 0.06(0.63)

Values/life priorities

Pro-social values

0.08 (0.02)***

Family values 0.08 (0.02)***
Materialistic values -0.05 (0.02)**
Health &
Behavioural choices
Health 0.46 (0.01)***

Exercise: frequency

0.03 (0.01)***

Social participation

0.12 (0.02)***

Work-leisure balance

0.07 (0.02)***

Church attendance

0.04 (0.01)**

Domain satisfactions

Family life
satisfaction

0.20 (0.01)***

Job satisfaction

0.11 (0.01)***

a. Source: SOEP 1990-2014, balanced panel of respondents.
b. N = person-years.

*** n<0.001 ** p<0.01

* p<0.05




Table 4

Standardised coefficients (Betas) (N=37579).%

Explaining between-person differences in LS volatility: Pooled OLS regressions.

Explanatory
variables

Equation 1

Dependent variable:
individual Grand
Standard Deviation

Equation 2

Dependent variable:
individual Grand
Standard Deviation

Equation 3

Dependent variable:

individual Grand
Standard Deviation

Equation 4

Dependent variable:
individual Grand
Standard Deviation

of LS of LS of LS of LS
Beta Beta Beta Beta
col (1) col (2) col (3) col (4)
Socio-economic
variables
Female 0.03***
Age 1.48***
Age-squared -2.76%**
Age-cubed 1.35***
Partnered -0.11%**
Years of education -0.09***
HH net worth (In) -0.16***
HH net income (In) -0.04***
Unemployed 0.06***
Disability 0.09***
East German 0.12%**
Foreign 0.02***
Years in panel -0.03***
Personality traits
Neuroticism 0.20%**
Partner neuroticism 0.06***
Extroversion -0.04***
Openness -0.02%**
Agreeableness -0.02***
Conscientiousness 0.01**
Values/life priorities
Pro-social values 0.00
Family values -0.07***
Materialistic values 0.03***
Health &
Behavioural choices
Health -0.17%**
Exercise: frequency -0.09***
Social participation -0.02***
Work-leisure balance -0.05***
Church attendance -0.07***
Domain satisfactions
Family life -0.14***
satisfaction
Job satisfaction -0.11***
Adjusted R-squared 0.17 0.18 0.22 0.27

a. Source: SOEP 1990-2014, balanced panel of respondents.

b. N = person-years.

% n<0.001 ** p<0.01

* p<0.05
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Appendix: Age changes in LS

LS changes with age: Men
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LS changes with age: Women
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