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Abstract

People differ in their basic levels of happiness and in the way they value income and work.
Using Australian longitudinal data and a random coefficient approach, this paper
investigates whether personality traits explain the heterogeneity in these valuations. We find
that differences in subjective well-being are driven by Emotional Stability. Women's
valuations of income depend on their score of Openness to Experience and men
significantly differ in their valuations of work across the spectrum of Emotional Stability
and Conscientiousness. Our study directly tests predictions of Self-Determination Theory

and contributes to the debate on the assumption of homogeneous agents in economic theory.

JEL-Classification: 131, D00, C23
Keywords: random coefficient model, personality traits, heterogeneity, subjective well-

being, income and work, preferences



1 Introduction

This paper investigates the role of the ‘Big Five’ personality traits as a major source
of heterogeneity in subjective well-being (SWB) and in its relationship with income and
work. Using a high quality longitudinal data set from Australia, we test two hypotheses:
(1) There is a substantial degree of association between SWB and personality traits,
and these traits constitute the largest part of its explained variation; (2) There is a large
degree of heterogeneity in the marginal valuations of income and work, which is associated

with some if not all of the ‘Big Five’ personality traits.

Hypothesis (1) is derived from a 40 year old and ongoing debate in psychology hypoth-
esizing that happiness, for which SWB is one of many measures, and its correlates are
strongly related to the ‘Big Five’ personality traits, especially to the domains of Ex-
traversion, Neuroticism, and Conscientiousness (Steel et al., 2008; Lucas, 2007; DeNeve
and Cooper, 1998; Lykken and Tellegen, 1996; Costa and McCrae, 1980). A recent pa-
per by Boyce (2009) has shown that the major source of the commonly acknowledged
time-invariant heterogeneity in SWB (e.g. Ferrer-i-Carbonell and Frijters, 2004; Clark et
al., 2005; Jones and Schurer, 2009) can be explained by personality traits. Despite a re-
spectable productivity in happiness research among economists, there is surprisingly little
attempt to relate SWB with personality data. Notable exceptions are Lucas and Schim-
mack (2009), Verme (2009), Headey (2008); Headey and Wearing (1989), and Phelps

(2001).

Hypothesis (2) borrows liberally from ideas expressed in a broader and increasingly

popular literature in economics that models explicitly the role of personality, or non-



cognitive skills, in determining labour market behaviors (Heckman et al., 2006; Krueger
and Schkade, 2008a; Borghans et al., 2008a,b). Krueger and Schkade (2008a) find that
extroverted workers sort into jobs that require social interaction and experience a higher
job satisfaction if their personality traits match the job characteristics. Borghans et al.
(2008b) formulate a job assignment model in which people differ by their personality in
performing certain tasks, while different jobs require different personality skills. Their
study finds that youth sociability affects job assignment in adulthood. Sorting by taste
into jobs has a crucial implication for the theory of compensating wage differentials—
wage differentials may not exist if individuals sort into jobs that match their preferences

rather than into jobs with the highest financial reward.

We suggest that sorting by taste also takes place in choosing life trajectories that en-
tail high incomes (a proxy for consumption) or low working hours (a proxy for leisure).
Psychologists suggest that this form of self selection depends on individual motivations.
According to Self-Determination Theory (e.g. Ryan and Deci, 2000), behavior can be
intrinsically or extrinsically motivated. An internally motivated individual would derive
utility from social interaction and community involvement and little utility from accu-
mulating wealth. Externally motivated individuals derive utility from financial success
and high incomes. These so-called negative money motives have been associated in the
literature with people who want money to overcome self-doubt or to feel superior to
others. People may pursue money however for positive goals. Positive money motives
are associated with a quest for autonomy, security, and pride of oneself by getting just

compensation for effort (E.g. Srivastava et al., 2001; Carver and Baird, 1998).



These motivational differences can broadly be captured by the ‘Big-Five’ personality
traits. Gordon (2006) found that individuals who received little emotional support in
childhood, and thus are more likely to develop neurotic traits in later life, tend to value
income more in adulthood than individuals who experienced intimate relationships with
their parents. Indeed, individuals who excessively value money have been linked with
emotional instability (See Gardarsdottir et al., 2008, for an overview). Similar arguments

can be made about heterogeneity in the valuations of work (see Section 2).

We are not the first to propose that there should be systematic differences in preferences
over consumption (e.g., Barsky et al., 1997) or leisure (e.g., Boadway et al., 2002), but
to the best of our knowledge this study is the first to explicitly test whether preference

heterogeneity depends on the ‘Big Five’ personality traits.

The consequence of our hypothesis is that predictions from standard microeconomic mod-
els, which often assume an identical utility function for all consumers, may not be the
most suitable framework to predict individual’s reaction to prices and wages. We do not
question that individual utility is increasing in consumption or leisure. We rather suggest
that for some individuals, once they achieved a minimum level of standard of living, the
utility function flattens out almost immediately, while for others, it steadily increases

thereafter.

The Australian Household, Income and Labour Dynamics Survey (HILDA) allows us to
test both hypotheses, since data on the ‘Big Five’ are available in addition to a SWB
indicator and a large set of control variables. The two assumptions we have to make is

that SWB contains genuine information about the quality of human lives (Oswald and



Wu, 2010; Krueger and Schkade, 2008b) and that it is a good proxy for experienced,
i.e. ex-post, utility. To be able to do so, we follow Layard et al. (2008) who assumes
that objective, unobserved utility, is linearly transformed into reported utility, so that
concavities of the effect of income or leisure on experienced utility are not picking up
concave transformations from unobserved to experienced utility. Oswald (2008)’s results
on the linear transformation of objectively measured height on self-reported height data

provides some confidence in making the linearity assumption.

Our empirical approach refrains from estimating SWB with (conditional) fixed effects
models, since we believe that in short panels there is too little variation in both SWB
and socioeconomic status data to identify parameters of interest. More importantly, we
explicitly model the influence of time-invariant factors (personality) on SWB and thus
we cannot rely on fixed effects models. Instead, we model life satisfaction using a random
coefficient framework (Hsiao and Pesaran, 2008), which does not solve the problem of
endogeneity in income or work-hours, but which enables us to model unobserved hetero-
geneity by estimating a distribution for parameters of interest. This empirical strategy
does not warrant a causal interpretation of income or work-hours. Readers interested in
causal effects of income on happiness are referred to Powdthavee (2010), Headey et al.

(2004), or Frijters et al. (2004a).

The main findings from our study are: (1) The most influential ‘Big Five’ personality
trait in determining SWB is Emotional Stability; (2) Men and women differ significantly
in their assessments of and weighting of personality traits in determining SWB; and (3)

the marginal utility of income is significantly higher for women who score very high on



Openness to Experience, relative to women who score very low on this trait. The marginal
disutility of work is significantly larger for men who score low on Conscientiousness or at

the top end of Emotional Stability, ceteris paribus.!

Our results will prove useful to the economic literature as we demonstrate the use of the
‘Big Five’ personality traits and show in the context of SWB the predictive power of these
traits (see for instance Borghans et al., 2008a, for a similar goal). One result that stands
out is the role of Emotional Stability, which is closely linked to mental health, in overall
SWB. This finding highlights the importance of public provision of mental health care
services to the community, a subject of intense debate in the current Australian health

care reform.?

The evidence of systematic differences in marginal utilities of income is at odds with
Layard et al. (2008), who found no systematic differences in marginal utilities of income
across several countries. Our results, however, are in line with a broader literature that
suggests systematic differences in choice behavior due to heterogeneous preferences over
risk (e.g. Dohmen et al., 2010; Caliendo et al., 2007) and inter-temporal consumption

(Blundell et al., 1994).

Heterogeneous valuations of income and work imply that individuals react differently to
wages and prices. Some individuals’ labor supply decisions may respond less to financial
incentives given their personality. If a significant fraction of workers sort into jobs that

fit their personal preferences for sociability, degree of responsibility or location, then

! Throughout this paper, the terms marginal utility of income and marginal disutility of work refer to
ex post or experienced utility rather than utility evaluated ex ante; see Section 2 below.

2See for instance several recent interviews with Patrick McGorry, Australian of the Year 2010 and
Professor in Psychiatry, www.abc.net.au/sundayprofile/stories/2800855.htm (accessed 23 July 2010).




extraordinarily large financial rewards would be needed to induce them to take a job
that implies a mismatch between their own and the job’s characteristics. In Australia,
financial incentives are used to attract teachers, doctors and nurses to hard-to-staff areas
or institutions. For example, under the current Rural Health Workforce Strategy, a doctor
who relocates from a major city to a very remote area is eligible for a relocation grant
of $120,000 and an annual incentive payment of up to $47,000. However, despite these
substantial incentive payments, shortage of rural doctors remain.? Similar observations
can be made about the role of salary incentives to the retention of qualified teachers
(Hanushek et al., 2004; Frijters et al., 2004b) or nurses (Frijters et al., 2007; Shields,

2004).

The plan of this paper is as follows. We start in Section 2 by structuring our ideas on
the heterogeneity in preferences over income and work. Section 3 outlines the random
coefficient model. Section 4 introduces the data and gives insight into the psychometric
properties of the personality data. Section 5 provides descriptives statistics of the sample

data while Section 6 discusses the estimation results. Section 7 concludes.

2 Preferences, ‘Big Five’ Personality, and Subjective
Well-being

Psychology research has shown that measures of SWB contain genuine information about
the quality of human lives (Oswald and Wu, 2010; Krueger and Schkade, 2008b; Csik-

szentmihalyi and Csikszentmihalyi, 2006). A person’s own evaluation of his or her life is

3Tt has been reported that Australian rural hospitals are forced to employ locum doctors to fill the
gap of doctor shortage, paying them up to three times the salary of a regular doctor. In some instances
locum doctors from New Zealand are being flown in for short-term assignments. See www.abc.net.au/
news/stories/2010/07/07/2947458.htm (accessed 20 July 2010).



strongly correlated with both mental and physical health (Diener et al., 1999). There-
fore, it is relatively safe to consider SWB as a reliable instrument to assess individual
well-being. The ‘Big Five’ personality traits, especially the domains of Extraversion,
Neuroticism, and Conscientiousness (Steel et al., 2008; Lucas, 2007; DeNeve and Cooper,
1998; Lykken and Tellegen, 1996; Costa and McCrae, 1980), are known to exert a strong
influence on human well-being. A recent study by Lodi-Smith et al. (2010) found that
Conscientiousness is an important predictor of health and longevity. Individuals who
are high on Conscientiousness (or high in Emotional Stability) are more likely to attend
check-up visits at GPs and to follow medical regimes in case of illness. Accumulatively
over the life cycle, highly conscientious individuals would be in better health, thus have

a higher SWB, and may even live longer than others. This idea is illustrated in Figure 1.
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Figure 1: Differences in SWB over life cycle by personality

Measures of SWB have also been used in the literature to proxy experienced utility and
therefore to assess marginal utilities of income (Layard et al., 2008) and leisure. Two

assumptions are crucial for self-reported happiness to serve as a proxy for utility. First,



one needs to assumes that experienced, or ex post, utility is more accurate in predicting
behavior than utility evaluated ex ante (Kahneman, 1999). Second, one must assume that
people transform their objective utility linearly into reported utility, so that concavity in
the utility of income or leisure is not the result of concavity of reported utility in objective

utility.

In this paper, ‘utility’ in the expressions ‘marginal utility of income’ and ‘marginal disu-
tility of work’ should be understood to mean experienced or self-reported utilities. We
use the concept marginal utility to empirically test whether individuals significantly differ
in their marginal valuation of money (a proxy for consumption) (e.g., Barsky et al., 1997)
and work (e.g., Boadway et al., 2002). To a large degree, these differences depend on
personality characteristics (Borghans et al., 2008a). Self-Determination Theory (Ryan
and Deci, 2000) states that individuals are either intrinsically or extrinsically motivated.
Some personalities derive great pleasure from money because they associate external re-
ward and recognition from it (extrinsic motivation), whereas others are indifferent to
further gains once a level of minimum existence is achieved. For the latter group non-
monetary motivations, such as communal involvement or intimate social relationships

matter more than money for their wellbeing.

Figure 2 illustrates our idea of personality-related differences in experienced utilities in

income (y) and work (h). Figure 2a shows two individuals, a money lover (person 1) and

40swald (2008) makes this point clear: the empirical literature claims to have found concavity of
utility in income, but theoretically this concavity of reported utility in income (R(y)) could be the result
of translating objective utility (H) into reported utility (R). One needs to show that the transformation
function R(y) = R(H(y)) is linear, to be able to interpret concavity in reported utility as a decreasing
marginal utility in income. Oswald (2008) shows evidence from an experiment linking self-reports of
height with objective measures of height that a linear transformation could be reasonable. We follow
Layard et al. (2008) by assuming linearity of this transformation.



someone who is money neutral (person 2). Person 1, like Scrooge McDuck®, derives at
any level of income a strictly positive marginal utility. Satiation does not occur for the
Scrooge—the more money he has the happier he feels. Thus, U, > 0 for all y. What type
of personality can best describe Scrooge McDuck? He focusses his life on making money
and does not attempt to make friends or to maintain any relationship. He may even be
emotionally unstable, as he tends to fall into a depression during periods of inactivity or
when lacking challenges in terms of treasure hunting (see Rosa, 2005). We thus expect
an individual who is low on Emotional Stability or low on Conscientiousness to exhibit

these negative money motives.
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(a) Preferences over income (b) Preferences over work

Figure 2: Differences in preferences over income and work

However, a money lover can also be someone who has positive money motives. Money is
associated with independence, security and pride in oneself and with just compensation
for effort (see Srivastava et al., 2001; Carver and Baird, 1998, for an overview). One could
argue that this relates to the modern woman, who seeks a break from traditional roles,
who pursues her own career and pays herself for a high standard of living. The character

‘Carrie Bradshaw’ in Sex and the City typifies such a person. The personality trait that

®Rosa (2005) provides an overview of the development of Scrooge McDuck’s personality.



best characterizes Carrie Bradshaw is Openness to Experience, that involves creativity,
depth, and departure from traditional views of life.® However, she is also notorious for
her excessive consumerism. Hence, we would expect women who are high on Openness
to Experience to have a higher marginal utility of income than women low on this trait,

ceteris paribus.

In contrast, person 2, who is money neutral, experiences no further increase in utility
beyond an income level that ensures some socially defined level of minimum existence
(set at yo in Figure 2a). The utility function of person 2 flattens out quickly such that the
marginal utility of income is equal to zero beyond the minimum existence level (U, = 0 for
y > 1p). Person 2 possibly derives utility from intimate social relationships or involvement
in community life. Individuals who make extensive social investments in family, religion,
and volunteer work are more likely to be agreeable, conscientious and emotionally stable
(Lodi-Smith and Roberts, 2007). In practice, we expect to see a distribution of the
marginal utilities of income that range between the two extremes represented by persons

1 and 2.

Similar arguments can be made for the heterogeneous marginal disutility of work and the
idea is illustrated in Figure 2b, which depicts two individuals, persons 1 and 2. Person
2 dislikes any amount of work independent of the duration or content of the job, i.e.,
U, < 0 at all h. This so-called ‘shirker’ (Shapiro and Stiglitz, 1984) in conventional labor
economics is epitomized by Donald Duck, an individual who is low on Conscientiousness;

he dislikes responsibility, is low on dependability and organization. In contrast, someone

6The internet is replete with personality tests that identify whether one’s personality is close to
Carrie’s. For an overview of the character, see www.xroads.virginia.edu/~UG03/johnson/public_
html/Satc/carrie.html.
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high on Conscientiousness would experience smaller levels of the pains of work due to the
greater degree of efficiency at work (Spencer, 2003). Such an individual, illustrated as
person 1 in Figure 2b, would experience low levels of utility for being out of work, and
would experience an increase in utility for increasing hours of work as long as the amount
of work is below a threshold (hg); beyond the threshold he would start disliking further
increases in work, i.e., U, > 0 for h < hgy, U, = 0 for h = hg, and U, < 0 for h > hy. We

call such an individual the ‘responsible worker.’

3 Econometric Model

Our econometric model accommodates a test of the two hypotheses illustrated in Fig-
ures 1 and 2: (1) individuals differ in their baseline happiness by observable as well as
unobservable characteristics; (2a) the marginal utility of income differs across individuals
and may not be strictly positive as assumed by standard economic theory; and (2b) the
marginal utility (disutility) of leisure (work) hours differs across individuals and may not

be strictly positive (negative) as assumed by standard economic theory.

Although we expect that differences are partially explained by personality differences,
some proportion of the heterogeneity will remain unexplained. Thus, an estimation
method needs to account for the unobserved variation in the estimated marginal utilities.
Random coefficient models are a convenient tool to allow for heterogeneous intercept
and slope coefficients under the assumption that this heterogeneity is due to stochastic

variation (Hsiao and Pesaran, 2008).

Let there be N individuals and an individual ¢ is observed 7; times in the data. We begin

11



with a utility function of the form:

Ui = Ui(?JitylitaXit)a (1)

which states that the utility of individual 7 at time ¢ depends on income, y;;, and leisure,

li¢, and the individual’s socio-economic and demographic characteristics, Xj;.

Note that we have allowed the utility function to be individual-specific by attaching a
subscript to the function U;(+). In particular, we wish to allow for the possibility that
individuals of different personality traits respond differently to changes in income and

leisure. To implement the model, we specify a linear utility function of the form:

Uit = i + poiYie + psilie + X8 + €irs (2)

where p1;, po; and pg; are random variables that vary between individuals and e is an
i.i.d. error term. We refer to y; as the baseline happiness’, and j9; and ps; the marginal

utility of income and leisure, respectively.®

We postulate that these random coefficients depend on observed as well as unobserved

characteristics of individual 7.

i = oq + 2y + v, (3)
Hoi = Qg + Zai7ye + Uy, (4)
H3; = a3 + Z3iy3 + Usg, (5)

where Zy;, Zo; and Zs; are vectors of time-invariant variables that explain individual

"From here onwards happiness, life satisfaction and subjective wellbeing (SWB) are used interchange-
ably.
8The inclusion of hours worked in (2) implies that individuals do not have complete flexibility in

choosing their work hours, a phenomenon that is common among salaried workers; see Wooden et al.
(2009).

12



differences and includes person i’s personality traits.” The disturbances vy;, vo; and vs;
are assumed to follow a trivariate normal distribution with zero mean and covariance

matrix ¥, where

¢11 ¢12 ?/113
V= Yoz a3
¢33

Substituting (3)—(5) into (2), we obtain our main estimating equation:

Ui = aq + Zyyi + aoyir + asly + XS + (Zoyie)v2 + (Zsilie)ys + it (6)

where the composite error, \;, is given by

it = V1; + VoiYir + Usiliy 4 €3t

where g is i.i.d. N(0,0?).

Of particular interest to this study is the marginal utilities of income and work. To
demonstrate the effect of personality traits on marginal utilities, we predict the marginal
utilities of individuals who differ markedly on a particular personality trait using (4) and
(5). The calculation is not straightforward since the expressions in (4) and (5) include
the random terms, vo; and wvs; which have means zero but are unlikely to take the value

of zero for individuals who score high (or low) on a particular personality trait.

Let v = [vy;, v9;,v3]. By assumption, v is jointly normal with mean zero and variance
covariance matrix W. We predict vy;, vg; and vs; using empirical Bayes prediction (Rabe-
Hesketh and Skrondal, 2008, Chapter 4.8), which uses the observed values of U (i.e., the

likelihood) as well as the prior distribution of v. Combining the prior distribution with

9As an extension of this benchmark model, we also estimate a model that includes in addition to
person ¢’s personality traits also his or her partner’s personality traits. This sub-sample is restricted to
all married (or de facto) individuals for whom data on their partners is available (n=19,753 for men and
n=19,463 for women). The main conclusions do not change. Results are available upon request.

13



the likelihood yields the posterior distribution:

Posterior(v | (Ui, ...,Uy)) o Prior(v) x Likelihood(Usy, ..., Uy | v). (7)

The empirical Bayes prediction 0y;, 09; and 03; are obtained by taking the mean of (7)
after substituting maximum likelihood estimates of the model parameters, 3, a, v and
V. Having obtained v9; and v3;. we can find out whether the marginal utilities of income
and leisure differ across the distribution of personality traits by calculating the marginal
utilities of income (and separately of leisure) for each possible value that each personality

trait can take. That is, let the personality trait of interest be 7Tr, then the predicted

marginal utilities of income and work for each value j € 1,...,7 of trait Tr are given as:
foi | =i XAy = (&2 + Za;i | mr=j Y2 + V2 | 1=j) X Ay, (8)
figi |1r=j X Al= (03 + Zsi | 1= Y3 + U3i | 7r—=;) x Al (9)

We set Ay = 50,000 and Al = 20, which equal roughly one standard deviation in
respectively annual household income and weekly hours worked in our main estimation
sample. In computing (8) and (9), we have set all variables in the vectors Zy; and Zs;

other than the personality trait of interest to be at their respective sample means.

Similar calculations are also made for predicting baseline SWB:

P | mr=j= &1 + Z1i | 1= Y1+ 01 | 1r=j - (10)

Standard errors for fi1; |p=;, flo; |7v=j, and fi3; |7—; are bootstrapped using Stata 11.0

and bias corrected confidence intervals are reported.

14



4 Data

To implement (6), we make use of seven waves of HILDA data (2002 to 2008). HILDA is a
broad, general purpose longitudinal survey designed to obtain detailed information about
household structure and formation, income and economic well-being, and employment
and labour force participation. The data consist of a large nationally representative
sample of Australian households, and are collected both in face-to-face interviews and
self-completion questionnaires covering all household members aged 15 years and older.
In Wave 1 of the HILDA survey, 7,682 households were interviewed and a sample of
13,969 successful interviews were obtained. These individuals were followed in subsequent

waves. 0

A proxy for experienced utility

In this study, we follow the majority of happiness studies (e.g., Clark et al., 2008a; Layard
et al., 2008) by approximating the happiness or utility of individuals with subjective
well-being (SWB) data.'! The dependent variable of our happiness regression equation
is taken from the single-item measure of “overall life satisfaction.” The exact wording of

the question, asked in every wave of HILDA, is as follows:

“All things considered, how satisfied are you with your life? Again, pick a

number between 0 and 10 to indicate how satisfied you are.”

For ease of interpretation, we follow Headey and Wooden (2004) by re-scaling the scores to

10A more detailed description of HILDA can be found in Wooden and Watson (2002) and various
issues of HILDA Annual Reports, which are available on line from www.melbourneinstitute.com/
hilda/areport.html.

11Gee Section 2 for a discussion of the validity of this approach.
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run from 0 to 100. This re-scaling enables us to discuss the results in terms of percentage

points of SWB.

Personality traits

In the self-completion questionnaire of wave 5 of HILDA, respondents were asked about
their personality traits based on the Big-Five Personality Inventory (Goldberg, 1981).
The version used in the HILDA survey is derived from Saucier (1994), as it consists of 30
of Saucier’s original 40 items plus an additional six items identified by the HILDA team.
Ultimately, 28 of these 36 items are used to construct five aggregate scores of personal-
ity; 8 items were discarded due to their ambiguity by loading onto several dimensions
(Losoncz, 2009). The five dimensions—Extraversion, Agreeableness, Conscientiousness,
Emotional Stability (Reverse of Neuroticism), and Openness to Experience (Intellect or
Culture)—represent personality at the broadest level of abstraction, from which more
specific personality characteristics can be distinguished (see, e.g., John and Srivastava,
2001). Each trait is scored from 1 to 7, with a high score indicating that the personal-
ity trait describes the individual very well. The five scales are composed by taking the

average of the following items listed in Table 1, where (R) indicates the reverse score'?:

Table 1: ‘Big Five’ personality traits and their items

Extroversion Emotional stability Conscientiousness Openness Agreeableness
Talkative Envious (R) Orderly Deep Sympathetic
Quiet (R) Moody (R) Systematic Philosophical  Kind
Extroversion  Jealous (R) Inefficient (R) Creative Cooperative
Shy (R) Temperamental (R)  Sloppy (R) Imaginative ~ Warm

Bashful (R) Fretful (R) Disorganised (R) Complex

Lively Touchy (R) Efficient Intellectual

For instance, an extrovert is characterized by a mixture of being talkative, lively and

12The survey instrument as shown to the interviewee in the self-completion questionnaire is presented
in the Supporting Material Appendix.

16



bashful (among others), while an emotionally stable individual tends to be the opposite
of being envious, moody, and fretful. Conscientious individuals are characterized as being
efficient, organized, and systematic; an open person as being deep, creative, and complex;

and an agreeable person as being sympathetic, kind, and cooperative.

The five identified dimensions have reasonably good psychometric properties. A detailed
analysis of these properties by Losoncz (2009) has shown that the five dimensions have
adequate internal consistency with a-scores ranging between 0.74 for Extraversion and

0.81 for Emotional Stability, while all other dimensions lie in between these scores.!3

We note that these personality-related questions were only asked in wave 5 (2005) of
HILDA. For our purpose, we assume that these personality traits remained relatively
stable between the years 2002 and 2005.'4 We justify this assumption on the basis of
viewing traits as enduring behavioral dispositions. This is not an uncontested assumption,
however. Research has shown that Neuroticism, Openness, and Extraversion decline
from the late teens to the early thirties, whereas Agreeableness and Conscientiousness
appear to increase (see e.g., Costa and McCrae, 1997; Helson et al., 2002). Nevertheless,
dramatic rank-order or mean-level changes in personality are highly unlikely after early
adulthood and changes usually occur over a long period of time that may span decades
(Roberts and DelVecchio, 2000). The data do not allow us to directly test the stability
assumption. However, we are able to perform a sensitivity check by restricting our sample

to three waves from 2006 to 2008. This restriction means that personality is measured

13We performed a principal component analysis regarding the identification of factors within each
dimension and the factor loadings of each variable used to construct the dimension. The results are
presented in Table A4 in the Appendix. Although there are minor glitches, overall the internal reliability
of these scores are highly satisfactory, see also Losoncz (2009).

147t is not necessary to assume that these traits were unchanged throughout the sample period (2002
08), since events after 2005 could not affect the observed measures of personality traits in 2005.
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before changes in income, work-hours and happiness scores are observed, thus personality

cannot be the result of prior changes in life satisfaction or earnings.

Income

The income measure we use is disposable income (in A$1,000) that we construct from
household disposable income.'® Household disposable income in HILDA is the difference
between two aggregate components: gross income (i.e., income from market and non-
market, e.g., welfare payments, sources) and estimated taxes, the latter were computed
based on the particular circumstances of each household (see Headey, 2003). In some
instances this difference results in non-positive values. In our estimation we deleted 418

observations that had negative or zero disposable income.

Hours worked

In economics, utility is assumed to depend on income and leisure. Hours worked have gen-
erally been ignored in the income-happiness debate.!® Pouwels et al. (2008) hypothesized
that the effect of income on happiness is underestimated if working hours are omitted in
the empirical specification. Greater income is typically associated with longer hours of
work, however the latter is usually associated with disutility (Layard, 2005). Therefore

we include hours worked explicitly in the model.”

13In a sensitivity analysis we replace disposable income with equivalised household income by using
the modified OECD scale: weights of 1 for the first adult, 0.5 for subsequent adults (aged over 14) and
0.3 for each child (see e.g., Clark et al. (2005)); the results remain unchanged.

16 A notable exception is a recent study by Booth and Van Ours (2009), which examine the role of
part-time work on happiness.

17Given the data on hours worked in HILDA, we could deduce leisure hours using the relationship
T — h;, where T is the total amount of time available (e.g., 168 hours a week) and h; is the number of
hours worked. However, instead of deducing leisure hours this way, we directly use the HILDA variable
“hours per week usually worked in all jobs” in the estimation. Since T is a constant for all individuals,
the inclusion of leisure hours or hours worked in the estimation changes the sign of the coefficient but
otherwise makes no difference.
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Stressful life events

A number of major life events is included in the list of explanatory variables for SWB,
as these have been considered highly influential in determining baseline happiness (Clark
et al., 2008b). Binary variables were constructed for the following events that hap-
pened in the past year: (i) Death of a spouse/friend/family member; (ii) Victim of
violence/property crime; (iii) Serious illness to oneself/family member; (iv) Retired or

out of labour force; (v) Change job; (vi) Major worsening of financial situation.

In addition, a number of other variables, including demographic, employment, health,
industry and education variables, are used in the estimation. These variables are a

relatively straightforward application of the relevant variables in the HILDA data set.

5 Descriptive Statistics

Table 2 presents information about our estimation sample. After removing observations
with missing values, we end up with an unbalanced panel of 5,269 men and 6,018 women
generating respectively 30,132 and 34,794 observations over the seven-year period. We
note that observations were distributed rather evenly over the seven waves. Almost half
of all individuals (44.8% of men, 46.4% of women) were observed in all seven waves of the

panel, while another 34% of both men and women were observed for at least five waves.

Table 3 presents two distributions of the re-scaled indicator of SWB. The first is a distri-
bution across all observations (columns 2 and 3), while the second distribution (columns
4 and 5) reports the within-individual average of SWB across the time-periods for which

the individual is observed. In a nutshell, one can state that Australians are generally a
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Table 2: Descriptive statistics: Sample

Men Women
Freq. Per cent Freq. Per cent
Individuals observed once 113 2.14 132 2.19
twice 183 3.47 163 2.71
three times 267 5.07 201 4.84
four times 538 10.21 578 9.6
five times 670 12.72 766 12.73
six times 1,136 21.56 1,295 21.52
seven times 2,362 44.83 2,793 4641
Individuals observed in 2002 4038 134 4670 134
2003 4,195 139 4855 14.0
2004 4,427 147 5,093 14.6
2005 5071 147 5773 16.6
2006 4427 147 5,084 14.6
2007 4064 135 4702 135
2008 3,910 13.0 4617 133
Total number observations 30,132 34,794
Total number individuals 5,269 6,018

happy lot. Almost 70% of both men (68%) and women (69%) reported life satisfaction
scores of 70 and above, while very few (2% of men, 3% of women) reported a score of
40 or less. Looking at the individual averages of life satisfaction across time, one can see
a greater proportion of individuals reporting high levels of life satisfaction, i.e. 70 and
above (79% of men, 81% of women), than when averaging over all observations. One
interpretation is that most people who reported low scores did so because of an ‘off” year
and were reporting higher scores in other years.'® Summary statistics of all variables used
in the estimation are presented in Tables Al in the Appendix. We note that the sample

statistics appear reasonable and are within expectations.

Figures 3 and 4 present scatter plots of average SWB scores and respectively average

8Descriptive statistics reported in Table A1l in the Appendix provide evidence for this interpretation.
The average life satisfaction score for men in the sample is around 79 with a standard deviation across
individuals of 14 points, while the average of the individual-specific variation in life satisfaction across
the waves is 8 points, or 10% of the average life satisfaction scores. Similar patterns hold for women in
the sample.
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Table 3: Distribution of subjective well-being scores

Men Women

SWB All sample Individual avg. All sample Individual avg.
score range Freq. Per cent Freq. Per cent Freq. Percent Freq. Per cent
0-10 6 0.1 0 0.0 6 0.1 2 0.0
11-20 11 0.2 5 0.1 26 0.4 3 0.1
21-30 30 0.6 10 0.2 44 0.7 9 0.2
31-40 64 1.2 21 0.4 94 1.6 33 0.6
41-50 242 4.6 90 1.7 272 4.5 96 1.6
51-60 315 6.0 241 4.6 323 5.4 239 4.0
61-70 1,034 19.6 721 13.7 1,071 17.8 748 12.4
71-80 1,716 326 1,792 340 1,820 30.2 1,891 31.4
81-90 1,104 21.0 1,709 324 1,359 226 2,062 343
91-100 741 14.1 680 12.9 989 16.4 935 155
All 30,132 100.0 5,269 100.0 34,794 100.0 6,018 100.0

income and hours worked for the full sample (Figures 3a, 3d, 4a, 4d) and separately for
high and low values of selected personality traits (Figures 3b, 3c, 3e, 3f for men and
Figures 4b, 4c, 4e, 4f for women). The dashed line in the figure is the predicted well-
being from a linear regression of average SWB on either average household income or
total hours worked per week. The slight upward-sloping dashed line in Figures 3a and 4a
suggests that men and women with incomes at the higher end of the income distribution
on average report up to five points higher on life satisfaction than individuals at the

lowest end of the income distribution (78 versus 83 points).

More remarkable differences are observed for individuals at the extreme end of some
personality traits. For instance, Figure 3b reveals that, for men low on Conscientiousness
(scores of 1 or 2), differences in life satisfaction scores between men at the highest and
the lowest end of the income distribution are up to 12 points. This difference is 1.5
times greater than the individual-specific variation in life satisfaction in our sample. In

sharp contrast, this difference is almost 0 for all individuals high on Conscientiousness
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(scores of 6 or 7), as depicted in Figure 3c. A very similar pattern emerges for women
across the dimension of Extraversion. One possible explanation could be that for highly
conscientious men, achievement of self-control and dependability weighs higher in the
utility assessment, while achievement measured in income weighs little. For women, a
similar argument could be made regarding Extraversion. For women high on Extraversion
one could hypothesize that achievement of regular social interactions weighs stronger in

the utility assessment than achievements measured by income.

A similar pattern can be seen for the difference of life satisfaction for individuals at the
highest and lowest ends of the hours worked distribution, though for different personality
traits. For both men and women the difference in life satisfaction between individuals at
the highest and lowest ends of the hours worked distribution is respectively 5 and 8 points.
However, this difference is almost zero for individuals who are low on Emotional Stability
(scores of 1 or 2). In contrast, the difference is 10 points for individuals who are high on
Emotional Stability (scores of 6 or 7). One interpretation could be that individuals who
score very low on Emotional Stability coincide with mental health problems. A strong
link between low Emotional Stability and depression, for instance, has been shown in
a Swedish twin study (Kendler et al., 2007, 2006). Thus, severe emotional problems
may dominate overall well-being assessments and thus environmental conditions such as

income may not play any additional role.
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The next section shows that these differences within some dimensions of personality traits
still hold for comparable groups after controlling for covariates. We emphasize, however,
that differences in the marginal utility of income or disutility of work emerge only through
relatively large changes in income or worked hours (i.e., one standard deviation of the

sample mean).

6 Estimation Results

After estimating numerous variants of (6), we present in Table 4 selected coefficient
estimates from our preferred model (labelled as Model I). For comparison, we also include
corresponding coefficient estimates from a linear model using OLS. Full estimation results
are available in the Appendix in Table A2. For the interpretation of the magnitude of
the various effects discussed below, it bears to note that the dependent variable is the
re-scaled SWB that ranges from 0 to 100 and thus all marginal effects can be interpreted

as percentage point changes.

Comparing our preferred model I with the simple linear model estimated using OLS, we
can see a significant degree of heterogeneity between individuals—the residual variance of
our preferred model is about half of that under OLS. Thus loosely speaking, by allowing
for individual-specific heterogeneity, we are able to reduce the unexplained variation of

the model under OLS by almost 50 per cent.

As a specification test, we compared Model I with three alternative models with identical
explanatory variables except that each has a different and more restricted random com-

ponent specification. Table A3 in the Appendix shows that all three alternative models
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are strongly rejected by the data. This result shows the importance of allowing for in-
dividual heterogeneity not only in the baseline SWB but also in the marginal utilities of

income and leisure.!?

As a sensitivity check, we also estimated our model with alternative definitions of income
(e.g. natural logarithm transformation or equivalised household income) and on various
sub-samples (e.g. all married, all employed, or all observations taken from 2005 onwards).
Parameter estimates are relatively stable across these restrictions (see Tables A5 and A6

in the Supporting Material Appendix).

For brevity, Table 4 only presents coefficient estimates of parameters of interest. Using the
estimates, we see that the baseline level of SWB and the marginal utilities of income and
hours worked for men and women are normally distributed around the respective mean
vector of [56.73,0.0359,0.0111] and [58.8244,0.0127, —0.0511], with a variance-covariance

matrix whose elements are given in Table 4 under ‘random component estimates.’

On average, men are reported to have a small, but positive marginal utility of income:
An additional A$50,000 for men (1 standard deviation in the sample) implies an increase
in SWB by 1.7 percent on average. For women, the effect is on average zero. Women
on average have a marginal disutility of work, whereas for men this marginal effect is on

average positive. Both effects, however, are not statistically significant from zero.

Other factors affecting SWB include age, marital status, health, employment, educa-

19 Model II in Table A3 is a straightforward random intercept model, in which only the baseline SWB
is assumed to be heterogeneous. Models III and IV, in addition to specifying a random intercept, also
specify a random parameter for respectively income and hours worked. Since Models II, III and IV
are nested versions of Model I, we can test the restrictions placed on the nested models by using the
likelihood ratio test. For example, consider testing Model IT against I. We can write the null hypothesis
as Hy : o9 = 133 = 112 = 13 = a3 = 0. The y2-test provides a conservative test in this case. A
complete listing of the parameter estimates are provided upon request from the authors.
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Table 4: Estimation results: Random Coefficient versus OLS

Men Women
Model | oLsS Model | oLS
Variable Coef. SE Coef. SE Coef. SE Coef. SE

Personality traits

Extroversion 1.2646** 0.2458 1.1899** 0.3070 1.1489** 0.1873 1.1332** 0.2123
Agreeableness 1.8284** 0.2797 1.6760** 0.3596 1.2532** 0.2443 1.4268** 0.2810
Conscientiousness 0.9127** 0.2636 1.1990** 0.3207 0.5902** 0.2050 0.5041* 0.2368
Emotional stability 2.0938** 0.247 1.9869** 0.3422 2.4219** 0.2039 2.2663** 0.2455
Openness -0.6046* 0.2522 -0.2709 0.3287  -0.9776**  0.2038 -0.7647**  0.2392

Household income and interaction with personality traits
Household income (/1000) 0.0359* 0.0179  0.0748** 0.0239 0.0127 0.0164 0.0216 0.0220

Extroversion 0.0012 0.0020 0.0007 0.0026  -0.0029f 0.0017 -0.0026 0.0022
Agreeableness -0.0015 0.0024 -0.0021 0.0030 0.0000 0.0026 0.0011 0.0034
Conscientiousness -0.0003 0.0021 -0.0041 0.0027 0.0005 0.0019 0.0000 0.0024
Emotional stability -0.0015 0.0022 -0.0032 0.0030 -0.0022 0.0019 -0.0029 0.0023
Openness -0.0019 0.0021 -0.0022 0.0027  0.0060**  0.0019 0.00491 0.0026
Hours worked and interaction with personality traits

Total work hours 0.0111 0.0409 0.0178 0.0542 -0.0511 0.0447 -0.0388 0.0581
Extroversion -0.0050 0.0048 -0.0033 0.0062 -0.0028 0.0045 -0.0034 0.0057
Agreeableness 0.0032 0.0057 0.0069 0.0077 0.0065 0.0065 -0.0011 0.0085
Conscientiousness 0.0026 0.0052 -0.0014 0.0067 -0.0026 0.0050 0.0004 0.0063
Emotional stability -0.0096* 0.0049 -0.0078 0.0067 -0.0069 0.0050 -0.0037 0.0068
Openness -0.0024 0.0051 -0.0073 0.0066 0.0074 0.0051 0.0065 0.0066
Intercept 56.7300**  2.1121 55.8840** 25470 58.8244** 1.8167 58.9532** 21527
Random component estimates

Var(Intercept) (11) 128.2 - 108.8 -
Var(Income) (t22) .0010 - .0005 -
Var(Hours worked) (1)33) .0190 - .0140 -
Cov(Inter., income) (¢12) -.230 - -.1900 -
Cov(Inter., hours) (¢13) -.782 - -.6170 -
Cov(income, hours) (t23) -.0010 - -.0013 -

Residual variance (62) 86.436 165.721 97.85 174.093

Log likelihood -134,804.9 - -134406.7 -
Adjusted R? - 0.190 - 0.180
Number observations 30,132 34,794

Number individuals 5,269 6,018

Significance levels:  T: 10% *: 5% **: 1%
tion, and major life events.? It is noteworthy to stress though that the most important
variables in terms of their contribution to the explained variation in SWB, as measured

by increments in the adjusted R? obtained from an OLS model, are in descending or-

der of relevance (for men): Personality traits (0.054), health changes from the previous

20Table A7 in the Supporting Material Appendix shows results of Wald-test statistics of joint statistical
significant of blocks of variables subsequently added to the model. Except for the block of education
dummy variables, occupation dummy variables, and the interaction of work-hours with personality traits,
all other estimates of the influence of dummy variable regressors are statistically significant at at least the
10% significance level. Since we seek to test explicitly for the heterogeneous marginal utilities of leisure,
we leave these interactions in the model. Also, we leave education dummy variables in the model, since
there is consistent empirical evidence that education and life satisfaction are strongly correlated. Our
final model includes all variables listed in this tables, except for the occupation dummy variables.
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year (0.038), marital status (0.022), and major life events (0.020). All other variables con-
tribute less than 0.003 to the explained variation of SWB (see Table A7 in the Supporting
Material Appendix). Age, income, health and marital status together explain only less
than 10% of the variation in SWB, a result that has been demonstrated elsewhere (e.g.,

Andrews and Withey, 1976).

We turn next to the testing of Hypotheses (1), (2a), and (2b). Figures 5-7 show the
mean predicted baseline SWB, marginal utility of income and hours worked based on
respectively (10), (8) and (9). Also shown in the Figures are the corresponding 95%
bias corrected confidence intervals constructed from bootstrapped standard errors. For

brevity the results are illustrated with a subset of personality traits.?!

We find strong evidence in favor of Hypothesis (1). The largest differences in SWB
across the spectrum of personality traits are identified for Emotional Stability, equally
for men and women (Figures 5¢ and 5e, where the horizontal line represents sample
means). The difference in average SWB between groups of men at the bottom end of
Emotional Stability (a score of 2) and at the top end (a score of 7) is almost 10 percentage
points, while for women the difference is even greater at 15.5 percentage points. For men
this difference is equivalent to the effect of a severe deterioration of health in the past
year (-8.7 with standard error 0.63), while for women it is 1.3 times the effect of such a

deterioration (-11.8 with standard error 0.55).

Smaller, yet statistically significant, differences are obtained for Agreeableness for both

21The full set of results for all personality traits are reported in Figures 8, 9, and 10 for men and
in Figures 11, 12, and 13 for women in the Appendix. Standard errors of all marginal utilities are
bootstrapped using STATA 11.0 with 100 repetitions. Reported are the bias corrected 95% confidence
intervals. Each repetition takes 15 minutes. At the time of writing we are running the bootstrapping
routine on 1,000 repetitions.
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Figure 5: RCM: Baseline SWB across selected personality traits, by gender

men and women—more agreeable individuals are on average 5 percentage points more
satisfied with their life than less agreeable individuals (Figures 5a and 5d). In contrast,
women who are very Open to Experience are on average 7 percentage points less satisfied
than women at the other end of the spectrum (Figure 5f). Men who score in the medium
range of Conscientiousness are on average less satisfied than men at either extreme (Figure
5b), which is consistent with Lodi-Smith et al. (2010)’s finding that highly conscientious

individuals have better health, and hence higher SWB.

Our results are consistent with findings from the psychology literature with respect to all
personality traits except for the negative correlation between Openness to Experience and
SWB. However, other studies too could not replicate the positive relationship reported
in DeNeve and Cooper (1998) (e.g. Diener and Seligman, 2002, who find no association).

In our case, the construct of Openness to Experience is dominated by being philosoph-
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ical, complex, and deep, which are traits that correlate positively with Neuroticism. In
other studies being creative and imaginative dominate the score, and these traits do not

correlate as strongly with Neuroticism.

We also find evidence for Hypotheses (2a) and (2b). Men and women differ significantly in
their marginal utilities of income and work across some personality traits. Even though
there are no statistically significant differences within each of the personality traits in
marginal utilities of income for men, there are significant differences in the marginal utility
of work. For women, the reverse holds—there are statistically significant differences in

the marginal utility of income but not of work.

One can see significant differences in the marginal utility of work across the spectrum of
Conscientiousness for men (Figure 6a). Individuals who score very low on Conscientious-
ness (the ‘shirker’) on average experience a marginal disutility of 2.8 percentage points
for an extra 20 hours a week of work, while individuals who score in the middle to high
range on that trait (4 to 7) experience a decrease in utility of 0.6 percentage points (the
‘responsible worker’). This is a statistically significant difference of 2.2 percentage points.
Such a difference is almost three quarter of the effect of divorce or separation on SWB

(-3.16 with standard error 0.48).

A similar but less extreme result is obtained for Emotional Stability (Figure 6b). An
extra 20 hours a week of work would lower SWB by 0.5 percentage points for men who
score relatively low on Emotional Stability (a score of 3). The decrease is 1.4 percentage
points for men high on that trait (a score of 7). This is a statistically significant difference

of almost one percentage point, which is about half of the effect of widowhood on SWB

30



(-2.01 with standard error 0.88).

The robustness of our results is corroborated using data on ratings of the importance
over life domains. Men who score very high on Emotional Stability are much more likely
to rate involvement in local community as highly important compared to other men.
Men who score very high on Conscientiousness are more likely to regard their financial
situation as important and thus may have a greater interest in performing well in their

job than other men.??
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Figure 6: RCM: Marginal disutility of work for selected personality traits, men

The most striking and robust result is that for women who score very high on Openness
to Experience, an extra $50,000 of annual income is associated with an increase in SWB
of 1.7 percentage points, whereas there is no effect whatsoever for women at the other
end of the spectrum (Figure 7a). This difference of 1.7 percentage points is statistically
significant and is equivalent to half the effect of divorce or separation on SWB (-3.38 with
standard error 0.44). Consistently, women high on Openness to Experience also derive

less disutility from work, but the differences are not statistically significant (Figure 7b).

22These results are provided upon request. Importance of life domains data is available in HILDA in
wave 1.
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We believe that this finding identifies the modern independent career woman—the ‘Carrie
Bradshaw’ type—who is well educated and engages in meaningful employment. There
is evidence elsewhere in the data to support this claim. Comparing importance ratings
over life domains between women who score very high and very low on Openness to
Experience, one can see that a substantially larger number of women who score high on
Openness to Experience rate their employment and work situation to be very important

than women who score low on this trait.??
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Figure 7: RCM: Marginal utilities for Openness to Experience, women

Our results suggest that the assumption of a strictly positive marginal utility of income
and negative marginal utility of work is perhaps correct for the mid ranges of all person-
ality traits. However, at the extreme ends of each personality trait, a significant amount
of variation exists and statistically speaking this variation cannot be distinguished from
a zero marginal utility. For instance, for men at the lowest end of Conscientiousness or
Extraversion, marginal utilities of income range between -2.5 to 4, so that on average one
observes a zero marginal utility, even though a significant amount of individuals possibly

derive negative utility from income. Similar patterns are observed for women. Likewise,

23Results are available upon request.
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there is a wide variability of marginal utilities of work, ranging from -1.5 to 0.7, for

individuals who are low on Extraversion.

Finally, we establish that the differences in marginal utilities are not the result of com-
paring individuals located at different points (due to different incomes or hours worked)
of the utility function. Querying the data, we find that men high on Conscientiousness
work 3.5 hours longer per week and thus should derive greater disutilities of work, if at all.
There are no differences in earnings or hours worked for men high and low on Emotional
Stability. Women high on Openness to Experience work less and earn less than women

who are low on this trait, but these differences are small.?*

7 Conclusions

The results of this study emphasize the importance of Emotional Stability, the reverse
of Neuroticism, in determining subjective well-being (SWB). Low Emotional Stability
has consistently been associated with mental health problems such as depression and
anxiety (Kendler et al., 2007, 2006). This result lends support in the current debate on
the potential social cost of neglecting mental health care provision in Australia’s public

insurance system.

Our results do not lend support to the notion of a strictly positive marginal utility of
income or a strictly negative marginal utility of work, assumptions that are common
place in standard economic theory. Importantly, women and men differ significantly in

their marginal utilities and a small subset of personality traits explains vast differences

24Gee Table A8 in the Supporting Material Appendix.
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in them.

For example, women differ significantly in their marginal utilities of income across the
trait of Openness to Experience, which correlates with an attitude of being independent
and career-minded. We labeled this observation the ‘Carrie Bradshaw’ effect. On the
other hand, we found that men who score very low on Conscientiousness or in the medium
range of Emotional Stability have the largest marginal disutility of work. High Emotional
Stability and low Conscientiousness are traits that can be associated with the ‘shirker’
(Shapiro and Stiglitz, 1984), who requires to be paid an efficiency wage so as to be
motivated to work, but the shirker is not ubiquitous. Our results also contradict the
findings of Layard et al. (2008) who found no heterogeneity in marginal utilities of income

in their cross-country comparisons.

These results show that personality traits can be powerful predictors of well-being and
evaluations of life domains. Heterogeneous valuations of income and work imply that
individuals will react differently to wages and prices. If a significant number of workers
have personality traits that strongly bias their preferences towards nonfinancial aspects of
jobs such as sociability, degree of responsibility, and location, then extraordinarily large
financial rewards would be needed to induce them to choose a job with characteristics

that do not match with their preferences.

In many countries, financial incentives are used to attract teachers, doctors and nurses
to hard-to-staff areas or institutions. However, these incentive programs are doomed to
failure if the targeted individuals share certain traits that place little emphasis on the

financial aspects of a job. The Australian federal government, for example, provides
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up to A$120,000 in financial incentives for doctors to relocate to very remote areas of
Australia, in addition to an annual incentive payment of up to A$47,000. Despite these
non-trivial sums, rural hospitals continue to face doctor shortage, so much so that locum
doctors from New Zealand have to be flown in for short-term assignments.?® Similarly, the
small role of salary bonus payments has been documented in relation to the retention of
qualified teachers in disadvantaged schools (Hanushek et al., 2004; Frijters et al., 2004b)

and nurses (Frijters et al., 2007; Shields, 2004).
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Table A4: Principal component analysis for personality traits

Extraversion (n=109271, retained factors = 2, paramteres=11)

Factors Eigenvalues Difference  Proportion  Cumulative
Factor 1 1.92722 0.06897 0.3212 0.3212
Factor 2 1.85825 . 0.3097 0.6309

Correlation between the Factor 1 and Factor 2: 0.6902
Factor loadings

Variables Factor 1 Factor 2 Uniqueness

Talkative 0.7512 -0.2634 0.3663

Quiet -0.4592 0.6223 0.4019

Extroverted 0.7389 -0.0719 0.4489

Shy -0.2274 0.8283 0.2622

Bashful 0.0462 0.8407 0.2911

Lively 0.7432 -0.0595 0.4441

Emotional Stability (n=11022, retained factor=1, parameters=6)

Factors Eigenvalues Difference  Proportion = Cumulative

Factorl 3.04257 0.5071 0.5071
Factor 1 Factor 2 Uniqueness

Factor loadings

Variables Factor 1 Factor 2 Uniqueness

Envious 0.6711 0.5496

Moody 0.7677 0.4107

Jealous 0.7227 0.4778

Temperamentful  0.7481 0.4404

Fretful 0.6552 0.5707

Touchy 0.7012 0.5083

Conscientiousness (n=11015, retained factors=2, parameters=11)

Factors Eigenvalues Difference  Proportion  Cumulative

Factorl 2.15487 0.34909 0.3591 0.3591

Factor 2 1.80579 . 0.301 0.6601

Correlation between the Factor 1 and Factor 2: 0.6386
Factor loadings

Variables Factor 1 Factor 2 Uniqueness

Orderly -0.3907 0.7276 0.3179

Systematic 0.0122 0.8829 0.2204

Inefficient 0.7673 -0.13 0.3943

Sloppy 0.806 -0.0988 0.3406

Disorganised 0.7588 -0.2678 0.3526

Inefficient -0.4335 0.6313 0.4135

Openness (n=10950, retained factors=2, parameters=11)

Factors Eigenvalues Difference  Proportion  Cumulative
Factorl 1.95079 0.12312 0.3251 0.3251
Factor2 1.82768 . 0.3046 0.6297

Correlation between the Factor 1 and Factor 2: 0.676
Factor loadings

Variables Factor 1 Factor 2 Uniqueness

Deep 0.7684 0.1225 0.3946

Philosophical 0.684 0.2371 0.476

Creative 0.0672 0.9006 0.1844

Imaginary 0.1608 0.8868 0.1878

Complex 0.7552 0.0514 0.4271

Intellectual 0.5403 0.3954 0.5518
Agreeableness (n=11145, retained factors=1, parameters=4)
Factors Eigenvalues Difference  Proportion = Cumulative
Factorl 2.42242 . 0.6056 0.6056
Factor loadings

Variables Factor 1 Factor 2 Uniqueness
Sympathetic 0.7595 0.4231

Kind 0.8207 0.3265

Cooperative 0.7252 0.4741

Warm 0.8038 0.3539

Note: Table displays retained factors after matrix rotation.
1: Full sample of individuals for whom personality data is available.
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Table Ab5: Sensitivity analysis: Alternative income (Y") definitions used in OLS models

Men Women
o Iny \/%7 o InYy \/%7
(1) (2) (3) (4) (5) (6)
Household income interacted with personality traits
Household income 0.075*** 1.488 0.139%** 0.022 2.376* 0.035
0.024 1.715 0.047 0.022 1.435 0.049
Extroversion 0.001 0.062 0.007 -0.003 -0.242 -0.003
0.003 0.207 0.005 0.002 0.148 0.004
Agreeableness -0.002 -0.277 -0.003 0.001 -0.16 0.003
0.003 0.248 0.006 0.003 0.215 0.007
Conscientiousness -0.004 -0.164 -0.010* 0 0.14 -0.002
0.003 0.217 0.005 0.002 0.164 0.005
Emotional stability -0.003 0.118 -0.008 -0.003 -0.09 -0.006
0.003 0.24 0.006 0.002 0.164 0.005
Openness -0.002 0.268 -0.006 0.005* 0.23 0.012%*
0.003 0.201 0.005 0.003 0.153 0.005
Constant 55.884*** 54 167***  56.023**%* 58 953*** 5] 5Q3*k** 50 338 **
2.547 6.777 2.555 2.153 5.5683 2.249
Number of observations 30132 30072 30132 34794 34737 34794
Adjusted R-squared 0.19 0.19 0.19 0.18 0.18 0.18

Note: Robust standard errors are reported below each coefficient.
* significant at 10%; ** significant at 5%; *** significant at 1%.
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Table AT:

Added variable Wald test for the full sample

Stepwise inclusion F Block DF  Residual DF  P-value R? A R?
of block of variables

Men

Age 62.703 7 5268 0 0.041 -
Marital status 53.447 3 5268 0 0.063 0.022
Region 3.762 3 5268 0.010 0.064 0.001
Demography 2.463 4 5268 0.043 0.065 0.001
Health 113.585 4 5268 0 0.103 0.038
Life events 41.591 6 5268 0 0.123  0.020
Employment status 20.879 3 5268 0 0.128  0.005
Education 0.260 6 5268 0.956 0.128 0
Industry 2.198 17 5268 0.003 0.130 0.002
Occupation 0.570 7 5268 0.781 0.130 O
Time dummy variables 7.910 6 5268 0 0.131 0.001
Personality 106.611 5 5268 0 0.185 0.054
Income 18.598 1 5268 0 0.188  0.003
Income*personality 1.966 5 5268 0.080 0.188 0.001
Work-hours 16.495 1 5268 0 0.189 0.001
Work-hours*personality 0.599 5 5268 0.701 0.189 0
Including partner’s personality traits and difference in wages and salaries

All variables 15.233 82 3243 0 0.163 -
Partner’s personality 11.782 5 3243 0 0.172  0.009
Wage difference between partners  5.345 1 3243 0.021 0.172 0
Women

Age 40.497 7 6017 0 0.025 -
Marital status 91.975 3 6017 0 0.054 0.029
Region 13.696 3 6017 0 0.057  0.003
Demography 1.916 4 6017 0.105 0.058 0
Health 165.715 4 6017 0 0.106  0.048
Life events 42.031 6 6017 0 0.120 0.015
Employment status 9.714 3 6017 0 0.122  0.002
Education 0.780 6 6017 0.585 0122 0
Industry 2.754 17 6017 0 0.124  0.002
Occupation 1.098 7 6017 0.361 0.124 0
Time dummy variables 14.106 6 6017 0 0.126  0.002
Personality 114434 5 6017 0 0.175 0.049
Income 37.135 1 6017 0 0.178  0.003
Income*personality 2.255 5 6017 0.046 0.178 0.001
Work-hours 27.128 1 6017 0 0.180 0.001
Work-hours*personality 0.428 5 6017 0.830 0.180 O
Including partner’s personality traits and difference in wages and salaries

All variables 15.709 82 3255 0 0.156 -
Partner’s personality 11.093 5 3255 0 0.164 0.008
Wage difference between partners  0.249 1 3255 0.618 0.164 O
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Table A8: T-test income and hours worked differences, by personality

Personality score < 3 Personality score > 5 At
u(l) ag Ng u% 0’% N‘;’ p-value
Men
Extraversion
Income® 73.754 45.177 6179 70.279  49.619 1454 0.010

Hours worked  34.852 21.730 6179 34.680 23.171 1454 0.788
Agreeableness

Income 69.784 46.064 14705 50.113 40.675 80 0.000
Hours worked  32.871 22.485 14705 28.225 28.207 80 0.066
Conscientiousness

Income 71.045 53.273 12097 68.596 36.288 330 0.407
Hours worked  32.357 22.491 12097 35.733 22348 330 0.007
Emotional Stability

Income 69.739 54719 11567 64.175 59.352 464 0.032
Hours worked  31.080 22.993 11567 32.705 23.962 464 0.136
Openness to Experience

Income 70.182 40.988 3342 63.689 38.443 2178 0.000
Hours worked  33.941 21.506 3342 29.752 23.640 2178 0.000

Women

Extraversion

Income 72.552 51.208 4437 69.549 41.977 1801 0.027
Hours worked  20.001  19.083 4437 17.626 18.818 1801 0.000
Agreeableness

Income 68.265 53.935 10695 58.012 36.993 228 0.004
Hours worked ~ 18.088  18.825 10695 15.096 19.229 228 0.018
Conscientiousness

Income 71.397 56.822 10420 67.247 34.763 348 0.176
Hours worked ~ 17.698  18.760 10420 22.825 19.972 348 0.000
Emotional Stability

Income 70.990 58.201 11086 59.686 34.474 362 0.000
Hours worked ~ 17.740 18.693 11086 13.959 17.696 362 0.000
Openness to Experience

Income 72.622 45.319 3979 64.036 42.186 1841 0.000
Hours worked  20.341 19.212 3979 16.045 18.543 1841 0.000

1: p1, p2: mean income or hours worked; 2: o1 and o3: standard deviation

of u1 and pa; 2: o1 and og: standard deviation of p1 and ug, respectively.

3: N7 and N2: number of individuals for each group. 4: P-value of Ho: po — pa.
5: Income is reported as income divided by 1000.
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HILDA Wave 5 Personality Trait Items

B19 How well do the following words describe you? For each word, cross one box to indicate how well that
word describes you. There are no right or wrong answers,

(Cross @ one box for each word.)
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