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Figure 1: Roberts’ Model of Personality as the Output of a System.
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Figure 2: A Hierarchical Scheme of General Intelligence and Its
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Figure 3: The Big Five Domains and Their Facets
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Figure 4: The Big Five Domains and Their Facets-Continued

Big Five American Psychology Association Facets (and Correlated Trait Childhood

Personality Factor Dictionary Description Adjective) Related Traits Temperament Traits

Neuroticism/ Emotional stability is Anxiety (worrying) Internal vs. External Fearfulness/behavioral

ional “predictability and i in Hostility (irritable) Locus of control inhibition

Stabiliy emotional reactions, with Depression (not contented) ~ Core self-evaluation  Shyness"
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distress.” psychopathologies
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and anxiety disorders

Notes: Faces specified by the NEO-PI-R personality inventory (Costa and McCrae, 1992b). Trait adjectives in parentheses from the Adjective Check List (Gough and

Heilbrun, 1983).
*These temperament traits may be related to two Big Five factor.
Source: Table adapted from John and Srivastava (1999).
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Figure 5: Conceptual map for narrow dimensions from the

conscientiousness domain
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Figure 6: Conceptual map for narrow dimensions from the openness to

experience domain
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Figure 7: Conceptual map for narrow dimensions from the extraversion
domain
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Figure 8: Conceptual map for narrow dimensions from the agreeableness
domain

Defiiors nd

o Aarsatenes skits

s e T | e

il rame paniadvo st espctness  Mode
oty sty oONNe et -
Ko Tragpec
s Gowmbcte Ugghiany S RSNy
S o oot cans wihotesand | S ollnss  cenke s

Dt | et modon g e o
e | neesa varst  macorecidness 19I00 i ey neodand
orcomier  fpotes.  amoralpeope.  Kae
weiberg LXXos

) Smoabisews St Sarousinngsco Urasuing

Tl emesan s Gwome  roge ) Tspmeut g

b bemdand | feeylokdn  winegesalst  peops Gl e e
wcamg anobes stes adonsos

Koy Taxonomies

Koy Taxonomies | exavarion i

0D facots

Dt | comcame g,

20)

3

DoFu.

Voneldowd | Egomisn  Aism Gorpiarce

Varloamen,

W2)

Bri2hcs

(Svoandlom, | Cangassn Tost Resesttness

)

Lodal

sibcamponents

(Swoerand | Wambhafecion  Generosiy Genteness el

Ostrdor,

1905)

HEXAGO tacets

o Socarty. eosamitne FOOS,

Gomndidn, | SR, veduoa R sy

o)

THASfacts

Oosouetol, | Cosdenin  Sofesress  Cooperton

izza)

A8 scales

Comes, | vame,

T Fotsee, | ndoncs, Peasanress,

an e, | e Sympaty firmeiin

ot wdarsndng

a)

NEOFiRues | e

= RSO megeress  Corplaee Tost

osa . i &

20801

el

Homogere

e conpostes | S o Eayohewn  Tusig

oo | TN

Hoga, 19250)

Qscaes

(Saectal, | Cang G, donuct: Hodest

9]

19F scen

ComdRete, | v

o340)

Heckman and Tian Personality and Preferences, February 15, 2023 3:43pm un/77



Overview The Big Five Compound Skills based on Big Five Other Personality Traits Psychopathological Measures Economics Preferences

Figure 9: Conceptual map for narrow dimensions from the emotional

stability domain
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Figure 10: Relationship between conscientiousness-related skills and college
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Note: Strength of relationships represents average correlation across studies. Correlations are corrected for
scale reliability (i.c. they represent estimated truc-s score correlations).

Source: Adapted from Dudley et al. (2006p5,), “A meta-analyi igation of conscienti in the
prediction of job performance: Examining the intercorrelations and the incremental validity of narrow traits”,
hitps //doi org/10.1037/0021-9010.91.1.40.
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Figure 11: Relationship between conscientiousness-related skills and job

performance
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Figure 12: Relationship between conscientiousness-related skills and

health-related behaviours performance
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Source: Adapted from Soto et al. (2011;175), “Age differences in personality traits from 10 to 65: Big Five
domains and facets in a large cross-sectional sample”, https://doi.org/10.1037/a0021717.
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Figure 13: Average levels of self-discipline and order across a lifetime
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Source: Adapted from Soto et al. (2011;y75), “Age differences in personality traits from 10 to 65: Big Five
domains and facets in a large cross-sectional sample”, https://doi.org/10.1037/a0021717.
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Figure 14: Estimated levels of conscientiousness facets from age 2 to 17
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Note: FSTPC = Flemish Study on Temperament and Personality in Childhood; FSPPD = Flemish Study on
Parenting, Personality, and Development.

Source: Adapted from De Haan ct al. (2017p19), “Long-term developmental changes in children's lower-
order Big Five personality facets™, https://doi.org/10.1111/jopy.12265.
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Figure 15: Hierarchical structure of openness to experience
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Assessment System (TAPAS) to support Army selection and classification decisions”,
http:/fwww dtic mil/dtic/tr/fulltext/u2/a564422.pdf.
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Figure 16: Relationship between openness-related skills and college and

high school grades
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prediction of job performance: Examining the inter | and the 1 | validity of narrow traits”,
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Figure 17: Meta-analytic correlations of openness and its facets with

cognitive ability

Openness predictor N

Overall dimension 85,140
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Note: N = combined sample size; ky = number of studies; k. = number of correlations; r,, = observed mean
correlation: SD, = standard deviation of observed correlations; CI = confidence interval; p,, = estimated mean
population correlation; SD | = standard deviation of estimated population correlations.

Source: Adapted from Woo et al. (2014127)), “Openness to experience: its lower level structure, measurement,
and cross-cultural equivalence”, htps://doi.org/10.1080/00223891 2013 806328
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Figure 18: Relationship between openness to experience-related skills and
job performance
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Source: Adapted from Judge et al. (201354), * i i of the five-factor model of
personality in predicting job performance: Integrating three izing fi with two it

perspectives”, hitps://doi.org/10.1037/a0033901.
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Figure 19: Relationship between openness facets and adaptive performance

Openness facet N ka ke ey Pxy
Intellectual efficiency 7,802 7 28 0.07 0.09
Ingenuity 213 3 6 0.18 023
Curiosity 451 4 14 0.1 0.13
Aesthetics 3,093 6 17 0.01 0.02
Tolerance 3,603 6 16 0.08 0.12
Depth 1513 3 5 0.01 0.01

Note: N = combined sample size; kq = number of studies; k. = number of correlations; r,, = observed mean
correlation; pyy = estimated mean population correlation.
Source: Adapted from Woo et al. (2014;,y), “Openness to experience: its lower level structure, measurement,

and cross-cultural equivalence”, https://doi.org/10.1080/00223891.2013.806328.
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Figure 20: Average levels of ideas and aesthetics across a lifetime
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Source: Adapted from Soto ct al. (2011;;75), “Age differences in personality traits from 10 to 65: Big Five
domains and facets in a large cross-sectional sample™, http:/dx.doi.org/10.1037/a0021717 .
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Figure 21: Estimated levels of creativity, curiosity, and intellect from age 2 to
17
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Source: Adapted from De Haan et al. (2017196)), “Long-term developmental changes in children's lower-
order Big Five personality facets™, https://doi.org/10.1111/jopy.12265.
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Figure 22: Relationship between extraversion-related skills and task
performance and organisational citizenship
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perspectives”, hitp://dx doi.org/10.1037/20033901 .
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Figure 23: Meta-analysis of the relationship between personality facets and
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Figure 24: Average levels of assertiveness and activity across a lifetime

Average Score

55

50

45

Facets of extraversion

10

15

20

25

30

35

40
Age

45

50

55

60

65

Assertiveness - M
Assertiveness - F
weenenees Activity - M
Activity - F

Source: Adapted from Soto et al. (2011;175)), “Age differences in personality traits from 10 to 65: Big Five
domains and facets in a large cross-sectional sample”, http://dx.doi org/10.1037/a0021717.
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Figure 25: Estimated levels of energy, expressiveness, dominance and
shyness (reversed) from age 2 to 17

Energy Expressiveness
© “
6 56 Tt
H H
H H
§ 52 é 52
i ——— H —isiiC
i
i 1990, 1 19908
H S i
“ “
© ©
225335445 678 90URRMISIEY 225325445 6789 0UDBUIILY
Child age (years) Child age (years)
Dominance - Reversed Shyness - Reversed
@ @
56 56
i
1]
in R i,
H — R e L R PSR S,
% / ~ —-—fSTPC Gt || i o PN 3
S L
{ -+—FSPPD - Girls g ]
H //'J FSoPD-Bops || E
@ “
40 L
225335445 678 9NUNBUISLY 123456789012 BMIHITIEIG
Chid age year| e agofyears)

Source: Adapted from De Haan ct al. (2017;105), “Long-term developmental changes in children's lower-
order Big Five personality facets™, https:/doi.org/10.1111/jopy.12265.
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Figure 26: Relationship between agreeableness-related skills and task
performance and organisational citizenship
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Figure 27: Average levels of altruism and compliance across a lifetime
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Source: Adapted from Soto et al. (2011;y7), *Age differences in personality traits from 10 to 65: Big Five
domains and facets in a large cross-sectional sample™, http://dx.doi.org/10.1037/a0021717.
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Figure 28: Estimated levels of altruism and compliance from age 2 to 17

Altruism

P

%l
ES] 1
H :i ::: ——FSTPC
!m 7 —.—FSPPD - Girls
; e FSPPD - Boys.

a“

40 A . —————

225335445 6 7 8 91011121314151617
Child age fyears)
Compliance

Py

"
;51 T H""“—*——k._._‘_‘_.
i o
Fa -
; —a—FSPPD

44

o0+ - - — v

225335445 6 7 8 9 10 11 12 13 14 15 16 17
chid age (yours)

Source: Adspted from De Haan et al. (201715, “Long-term developmental changes in children's lower-
order Big Five facets i.org/10.1111/jopy. 12265

_ Personality and Preferences, February 15, 2023 3:43pm 31/77




Overview The Big Five Compound Skills based on Big Five Other Personality Traits Psychopathological Measures Economics Preferences

Figure 29: Personality characteristics and school absences by grade level
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Figure 30: Relationship between emotional stability related skills and task
performance and organisational citizenship
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Figure 31: Probability of obesity as a function of self-confidence (in deciles)
from the Youth in Norway study
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Note: The solid line depicts the probability of BMI greater than 30 with 2.5-97.5% confidence intervals given
by dashed lines.

Source: OECD (2015;,)), Skills for Social Progress: The Power of Social and Emetional Skills,
http://dx.doi.org/10.1787/9789264226159-en.
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Figure 32: Probability of self-reported depression at age 25 as a function of
self-esteem (in deciles) from Switzerland’s Transition from Education to
Employment study
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Note: The solid line depicts the probability of being in the top quartile of a depression scale and the dotted
lines depict the 2.5-97 5% confidence interval.
Source: OECD (2015y)) Skills for Social Progress: The Power of Social and Emotional Skills,
http://dx.doi.org/10.1787/9789264226159-en.
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Figure 33: Probability of having a positive attitude towards life at age 25 as a
function of self-esteem at age 16 (deciles) using data from Switzerland’s
Transition from Education to Employment study
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Note: The solid line depicts the probability of having a positive attitude towards life at age 25 and the dotted
lines depict the 2.5-97 5% confidence interval.

Source: OECD (2015,)) Skills for Social Progress: The Power of Social and Emotional Skills,
http://dx doi.org/10.1787/9789264226159-en
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Figure 34: Average levels of anxiety and depression across a lifetime
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Source: Adapted from Soto et al. (2011117s)), “Age differences in personality traits from 10 to 65: Big Five
domains and facets in a large cross-sectional sample”, http://dx.doi org/10.1037/a0021717.
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Figure 35: Estimated levels of anxiety, confidence, irritability, and optimism
from age 2 to 17
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Figure 36: Selected social and emotional skills for inclusion in the SSES
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Figure 37: Definitions and behavioural indicators of compound skills

Description/definition

Typical behavioural
indicators

Broad domain Skill names

Self-efficacy

=2

3

= Independencef/ Critical

= thinking

g2

]

3
Meta-cognition/ Self-
reflection

Beliefs in one's capabilities to
mobilise the motivation, cognitive
resources, and courses of action
needed to meet given situational
demands.

Thinking for yourself; grounding
beliefs, attitudes, and values on a
critical analysis through independent
thought.

Awareness of inner processes and
subjective experiences, such as
thoughts and feelings, and
possessing the ability to reflect on
and articulate such experiences
(meta-cognition).

Can deal with most
problems/ avoids
difficult situations.

Thinks critically about
things/ is dependent
on others for
guidance.

Likes complex
problems/ avoids
philosophical
discussions.
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Figure 38: Description of the skills included in the SSES
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Figure 39: Description of the skills included in the SSES
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BEHAVIOURAL EXAMPLES
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communication.
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| when disagrees with others.

Is aiways busy; works long
hours.

| Opposite: gets tired easily.

Remains calm when facing
nexpecied events.
Opposite: avoids challenging
situations

‘Good at soving problems, at
ease i new and unknown
situations

Opposite: dependent on
others’ guidance.

Good exam preparaton
stategies, able fo master
skils more effectively.
Opposite: over- or under-
estimates time needed for
exam preparation or project
completion.
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Figure 40: Competing Taxonomies of Personality.
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Table 1: The HEXACO Personality Inventory - Revised Domain- and
Facet-Level Scales

Heckman and Tian

Domain-Level Scales

Facet-Level Scales

Honesty-Humility

Emotionality

Extraversion

Agreeableness

Conscientiousness

Openness to Experience

Sincerity
Fairness

Greed Avoidance
Modesty

Fearfulness
Anxiety
Dependence
Sentimentality

Social Self-Esteem
Social Boldness
Sociability
Liveliness

Forgivingness
Gentleness
Flexibility
Patience

Organization
Diligence
Perfectionism
Prudence

Aesthetic Appreciation
Inquisitiveness
Creativity
Unconventionality
Interstitial Scale
Altruism
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Figure 41: Means, Standard Deviations, and Alpha Reliabilities of the
HEXACO-100 Scales
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Figure 42: Loadings of HEXACO-100 Facet Scales on Six Varimax-Rotated
Components.
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Figure 43: Correlations Among the HEXACO-100 Factor Scales.

1 2 3 4 5 6

Student sample: Self-reports (N = 2,868)

1. Honesty-Humility 00

2. Emotionality A3 1.00

3. Extraversion -08 =10 1.00

4. Agreeableness 30 .14 A3 1.00

5. Conscientiousness 15 3 A7 06 1.00

6. 14 =07 05 10 04 1.00

Student nmpse Observer reports (N= nsz)

1. Honesty-Humility

2. Emotionality ,I 5 1.00

3. Extraversion -02 =1 1.00

4. Agreeableness 39 -02 A5 1.00

5. Conscientiousness 27 22 04 09 1.00

6. Openness 24 07 A3 A5 14 1.00

Online sample: Self-reports (N = 100,318)

1. Honesty-Humility 00

2 Emotionality a7

3. Extraversion -03 1.00

4. Agreeableness 42 A7 1.00

5. Conscientiousness 4 A7 03 1.00

6 Openness a2 3 12 07 100

Online sample: Excluding media-directed mspondanu (N=8233)

1. Honesty-Humili 100

2 Emotionality 1 100

3. Extraversion -.05 =12 1.00

4. Agreeableness 28 =17 20 1.00

5. Conscientiousness A7 -05 15 02 1.00

6. Openness 6 -.08 08 . 04 1.00
Heckman and Tian Personality and Preferences, February 15, 2023 3:43pm

49/ 77



Scales.

Overview The Big Five Compound Skills based on Big Five Other Personality Traits Psychopathological Measures Economics Preferences

Figure 44: Self/Observer Agreement for HEXACO-100 Factor and Facet
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Note. N = 2,863. WFCC = within-factor convergent correlation (selffobserver correlation for same facet scale); WFDC = within-factor discriminant
correlation (seffobserver correlation for different facet scales within same factor).
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Figure 45: The Big Seven structure of the Chinese personality (QZPS)
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Figure 46: Comparison of Chinese and Western personality structures
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Figure 47: Factor loadings of the seven-factor structure based on subfactors
and facets of NEO PI-R and QZPS
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Figure 48: Mean Correlations of Psychopathological Measures with the Big
Five Traits

FFM Facet Paranoid Schizoid  Schizotypal Antisocial Borderline Histrionic Narcissistic Avoidant Dependent Obsessive
N Anxiousness 0.27 0.13 0.27 0.00 0.38 0.00 0.02 0.41 0.39 0.16
Angry hostility 0.41 0.19 0.29 0.27 0.48 0.08 0.23 0.29 0.18 0.10
Depressiveness 0.35 0.28 0.39 0.12 0.50 =0.06 0.03 0.53 0.41 0.09
Self-consciousness 0.29 0.23 0.32 0.02 0.35 =0.11 =0.03 0.56 0.42 0.13
Impulsiveness 0.15 0.00 0.17 0.27 0.34 017 0.14 0.14 0.17 —0.07
Vaulnerability 0.14 0.25 0.04 0.39 0.01 —0.01 0.40 0.43 0.03
E  Wamth —0.42  -0.28 -0.13 -0.20 026 —0.07 -0.35 —0.03 —-0.07
Gregariousness —0.48 =0.25 0.02 =0.12 0.35 0.04 =0.42 =0.03 =0.16
Assertiveness -022 013 0.06 -0.09 0.27 0.19 -0.39 -0.21 —0.01
Activity -025 0.3 0.02 -0.10 0.25 0.09 -0.29 -0.12 0.03
Excitement seeking -021  —0.04 0.25 0.06 0.27 -0.23 —0.06 —-0.12
Positive emotions -0.38 -0.26 =0.09 -0.26 0.23 -0.39 =0.15 =0.09
O Fantasy —0.05 0.14 0.10 0.13 0.16 0.00 0.05 —=0.09
Aesthetics —0.06 0.07 0.00 0.05 0.10 —0.03 0.01 0.01
Feelings -0.17 0.03 -0.02 0.09 0.18 —(4 0.05 0.01
Actions =0.13 =0.06 0.10 =0.03 0.12 -0.20 =013 =0.12
Ideas 0.00 0.09 0.04 =0.01 0.04 —0.05 =0.12 0.03
Values —-0.05 0.01 0.08 0.05 0.04 —-0.05 =0.04 -0.09
A Trust —-0.28  -0.31 -0.22 -0.29 0.05 -0.29 —0.07 —-0.08
Straightforwardness —0.09 =0.16 -0.37 -0.21 =0.10 —0.06 0.00 0.04
Altruism -0.19 =0.15 —0.24 =0.18 0.02 =0.12 0.03 0.04
‘Compliance —0.08 =0.13 -0.32 -0.27 =012 =0.02 0.10 0.01
Modesty 0.08 0.05 =017 0.03 =0.16 0.20 0.16 0.02
Tender-mindedness -0.11 =005 -0.19 -0.09 0.02 —0.02 0.09 0.00
C  Competence =013 —0.18 =0.21 -0.29 =0.01 -0.23 -0.25 0.19
Order —=0.02 =0.06 =0.18 =0.10 =0.05 —=0.03 =0.06 0.25
Dutifulness —=0.08 =0.10 -0.29 -0.22 =0.08 =0.09 =0.08 0.25
Achievement -0.13  -013 -0.19 -0.19 0.04 -0.19 -0.16 0.25
striving
Self-discipline -0.12  -0.18 -0.25 -0.29 -0.04  —0.09 -0.22 -0.23 0.21
Deliberation -0.02  —0.10 —0.38 —0.27 —-0.16  —0.13 -0.01 —0.06 0.24

Notes: All values larger than r = 0.04 are significant at p < 0.05; correlations larger than 0.20 are marked in boldface type.

Souree: Reproduced from Samuel and Widiger (2008).
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Figure 49: Measures of Standard Preference Parameters and Analogous

Measures in the Psychology Literature

Preference

Survey Questions and Experiments Used to Elicit Preference

Overview of Relationship to Personality
Measures

Time preference:
Preference over
consumption in
different time periods

Delay discounting: A participant is given a series of choices for
‘whether he would prefer to receive smaller payments sooner
versus larger payments later. The amounts and times vary

Conceptual relationships: Conscientiousness, Self-
Control, Affective Mindfulness, Consideration
of Future Consequences, Elaboration of

across choices. The choices can be over hyp

1 payoffs

or real-stakes payoffs (see, c.g., Dohmen et al., 2011).
Marshmallow task: A participant (usually a child) is given a
marshmallow. The experimenter leaves the room and tells

the participant that he will receive a second marshmallow if

he resists consuming the marshmallow until the

experimenter returns. The length of time that the participant
‘waits is a measure of short-term discounting (see, e.g.,

Mischel et al., 2010).

Example survey question: “How patient are you on a scale

from 1 to 10?” (see GSOEP, 2008).

C Time 3

Empirical relationships: Conscientiousness, Self-
Control, Affective Mindfulness, Elaboration of
Consequences, Consideration of Future
Consequences (Daly, Delaney, and Harmon,
2009).

Extraversion, Time Preference (Dohmen, Falk,
Huffman, and Sunde, 2010).

Agreeableness, Inhibitive Side of
Conscientiousness (Anderson, Burks,
DeYoung, and Rustichini, 2011).
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Figure 50: Measures of Standard Preference Parameters and Analogous
Measures in the Psychology Literature

Preference

Survey Questions and Experiments Used to Elicit Preference

Overview of Relationship to Personality
Measures

Risk aversion: Preference
over different states of
the world

Lottery choice task: A participant is given a series of choices
between a safe amount of money and a lottery. The lottery
remains the same across choices, whereas the safe amount
varies. The lowest safe amount for which the participant
prefers the lottery is a measure of risk aversion. The choices
can be over hypothetical payoffs or real-stakes payoffs (see,
e.g., Dohmen et al., 2011).

Conceptual relationships: Impulsive Sensation
Seeking, Balloon Analogue Risk Task.
Empirical relationships: Sensation Seeking
(Zuckerman, 1994; Eckel and Grossman,
2002).

Openness (Dohmen, Falk, Huffinan, and
Sunde, 2010).

Ambition,

Devil’s Task (Slovic’s risk task): A
chooses between ten “switches” or ums associated with
hidden payoffs. The participant is told that nine of the
switches are associated with a reward and one of them results
in a loss of all previous winnings. Once a participant chooses
2 switch, he cannot flip the same switch again. The
participant can elect to stop picking switches at any time.
The number of switches chosen is a measure of risk aversion
(see, e.g., Slovic, 1966).

Balloon Analogue Risk Task (BART): The participant is given
2 computerized task in which he is presented with a series of
“balloons” that can be inflated by “pumping” the balloon.
The participant receives potential eamings each time he
pumps a balloon. At any point, the participant can stop
pumping, realize the potential earnings, and move to the
next balloon. After a threshold number of pumps each
balloon “explodes,” and the participant receives nothing.
The threshold varies across balloons, and participants are not
told the distribution of thresholds (see, e.g, Lejuez, AKlin,
Zvolensky, and Pedulla, 2003).

Example survey question: “How willing are you to take risks,
in general?” (see, e.g., Dohmen et al,, 2011).

(Borghans, Golsteyn, Heckman, and Mejjers,
2009).

Balloon Analogue Risk Task (Lejucz, Aklin,
Zvolensky, and Pedulla, 2003).
Neuroticism, Inhibitive Side of
Conscientiousness (Anderson, Burks,
DeYoung, and Rustichini, 2011).
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Figure 51: Measures of Standard Preference Parameters and Analogous
Measures in the Psychology Literature

Preference

Survey Questions and Experiments Used to Elicit Preference

Overview of Relationship to Personality
Measures

Leisure: Preference over
consumption and leisure

Altruism: Unconditional
kindness

Inequity aversion: Value
of equality in payoffs

Trust: Willingness to
make oneself vulnerable
to opportunistic
individuals

Payments for working: The participant is given a choice to
work at different wages. Their reservation wage is their
preference for leisure. The choices can be over hypott

Conceptual relationships: Achievement Striving,
Endurance, Industriousness.

payoff or real-stakes payoffs (see, ¢.g., Borghans, Meijers,
and ter Weel, 2008).

Dictator game: A “proposer” has the option to transfer part of
an endowment to a “responder.” The responder passively
reccives any transfer. The transfer is used as a measure of pure
altruism (see, e.g., Fehr and Schmidt, 2006).

Trust game: An “investor” receives an endowment and can
decide to transfer some of it to a “trustee.” The amount
transferred increases in value. The trustee can then decide
to transfer some back to the investor but has no monetary
incentive to do so. The amount the investor transfers to
the trustee is used a measure of trust (see, e.g., Fehr and
Schmide, 2006).

Example survey question: “In general, one can trust people”
(see, e.g., Dohmen, Falk, Huffman, and Sunde, 2008).

Empirical with
psychological measures of leisure preferences
(Borghans, Meijers, and ter Weel, 2008).

Conceptual relationships: Warmth,
Gregariousness, Tender-Mindedness, Hostility
(opposite).

Empirical relationships: Neuroticism,
Agreeableness (Ashton, Paunonen, Helmes,
and Jackson, 1998; Osiiski, 2009; Bekkers,
2006; Ben-Ner and Kramer, 2011).

Conceptual relationships: Trust.

Empirical relationships: Neuroticism,
Openness, C i

(Dohmen, Falk, Huffian, and Sunde, 2008).
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Figure 52: Measures of Standard Preference Parameters and Analogous
Measures in the Psychology Literature

Preference

Survey Questions and Experiments Used to Elicit Preference

Overview of Relationship to Personality
Measures

Reciprocity: The way in
which one person
responds to another’s
actions.

Positive reciprocity:
Tendency to reward
kind actions.
Negative reciprocity:
Tendency to punish
others for unkind
actions.

Ultimatum game: A “proposer” offers part of an endowment
to a “responder.” The responder can choose to accept the
offer in which case both players keep the payoff, o the
responder can choose to reject the offer in which case the
players receive nothing. The responder’s choice is a measure
of reciprocity (Fehr and Schmidt, 2006).

Trust game: See above description. The trustee’s action is used
as a measure of reciprocity.

Gift exchange game: An “employer” proposes a wage and an
amount of desired effort to 2 potential “worker.” The
worker can either reject the proposal so that no one receives
anything or can accept the proposal and choose any amount
of effort. The employer receives a payment proportional to
the worker’s effort net of the wage. The workers action is
used as a measure of reciprocity (see, e.g., Fehr and Schmide,
2006).

Example survey question (positive reciprocity): “If someone does
me a favor, I am prepared to return it.” (see, e.g., Dohmen,
Falk, Huffman, and Sunde, 2008).

Example survey question (negative reaprocity): “If I suffer a
serious wrong, I will take revenge as soon as possible, no
matter the cost.” (see, e.g., Dohmen, Falk, Huffman, and
Sunde, 2008).

Conceptual relationships: Warmth,
Gregariousness, Hostility (opposite).
[Empirical relationships: Neuroticism,
Agreeableness, Conscientiousness (Dohmen,
Falk, Huffman, and Sunde, 2008).
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Figure 53: Overview: Experimental Measures

Preference

Experiment

Measure

Risk taking

Time discounting
Trust

Altruism

Positive reciprocity

Negative reciprocity

Two multiple price lists in which subjects
choose between a lottery and varying safe
options.

Two multiple price lists in which subjects
choose between a payment “today” and a
larger payment “in 12 months”.

First mover behavior in two investment games.

First mover behavior in a dictator game with a
charitable organization as recipient.

Second mover behavior in two investment
games (contingent response method).

Investment into punishment after unilateral
defection of the opponent in a prisoner’s
dilemma (contingent response method) and
minimum acceptable offer in an ultimatum
game.

Average of rows in both price lists in which
subjects switch from preferring the lottery to
the safe option.

Average of rows in two price lists in which
subjects switch from preferring the early to
the delayed payment.

Average amount sent as a first mover in both
investment games,

Amount of donation.

Average amount sent back in both investment
games.

Average score: amount invested into
punishment and minimum acceptable offer in
an ultimatum game.
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Figure 54: The Preference Module

Preference Item description Weights

Risk R2  Multiple price list (31 hypothetical choices between a lottery and a safe option). 0.2758

Taking R3  Are you a person who is generally willing to take risks, or do you try to avoid taking risks? 0.2034

Time. D2 List of 25 hypothetical choices between an early payment “today” and a delayed payment “in 0.4849
12 months”.

Discounting D4 In comparison with others, are you a person who is generally willing to give up something today in 01712
otder to benefit from that in the future?

Trust T24  Hypothetical investment game: first mover behavior. 0.6289

TI6  Selfassessment: As long as I am not convinced otherwise, I assume that people have only the best 01331

intentions.

Altruism A1l You won 1,000 euros in a lottery. Considering your current situation, how much would you donate to 01845
charity?

A10 How do you assess your willingness to share with others without expecting anything in return when it~ 0.3210
comes to charity?

Positive PRi1  Hypothetical investment game: second mover behavior. 0.4857
Reciprocity ~ PR9  Hypothetical scenario: Which bottle of wine do you give as a thank-you gift? 0.1640
Negative  NR10 Minimum acceptable offer in hypothetical ultimatum game. 0.3284
Reciprocity NR1  Are you a person who is generally willing to punish unfair behavior even if this is costly? 0.1479

Notes. The second column displays the item number as listed in Section G in the online appendix. See Section B in the online appendix for the

exact wordings of the survey questions. The weights shown in the final column are OLS coefficients. in a regression of the standardized

The survey measure for each preference is constructed by multiplying the items by the

weights and addin_g For details see the regression tables in Section C in the online appendix. Section D lists the survey items with the highest
‘measure for each preference.
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Figure 55: The GPS Module

Preference Iten deseription Weights
Risk taking 1. Staircase measure (five interdependent choices between a lottery and a safe option). 0.2159
2 Please tell me, in general, how willing or unwilling you are to take risks. 0.2406
Time discounting 1. Staircase measure (five interdependent choices between an early and a delayed 0.4417
amount of maney).
2. How willing are you to give up something that is beneficial for you today in order 0.1791
to benefit more from that in the future?
Trust 1.1 assume that people have orly the best intentions. 0.2656
Altruism 1. Hypothetical donation. 0.1845
2. How willing are you to give to good causes without expecting anything in return? 03210
Positive reciprocity 1. Hypothetical choice: size of a “thank-you” gift. 0.2876
2. When someone does me a favor I am willing to return it. 0.2705
Negative reciprocity 1.1 Tam treated very unjustly, I will take revenge at the first occasion, even if there is 0.0884
a cost to do so.
2. How willing are you to punish someone who treats you unfaily, even if there may 0.0741
‘be costs for you?
3. How willing are you to punish someone who treats others unfairly, even if there 0.0741

may be costs for you?

Notes. The second column displays the items as they were adapted to serve the purpose of the GPS study. Online Appendix Section E describes
how the wordings etc. were adjusted. The weights shown in the last column are coefficients resulting from OLS regressions using the items with
the original wording from the validation sample. The survey measure for each preference can be constructed by multiplying the items by the
weights and adding.
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Other-regarding Preference

Table 2: Other-regarding Preference and Measurements

Survey Questions and Experiments
Used to Elicit Preference

Heckman and Tian

Egalitarianism: Egalitarian types prefer allo-
cations that yield equal payoffs for both par-
ties over those with unequal payoffs

Altruism: Altruistic types value the other
person’s payoff or the joint payoff positively,
and spiteful types put a negative value on the
other person'’s payoff.

Spite: A human trait that puts negative value
on the other person's well-being,

Parochialism: A potentially harmful down-
side of other-regarding preferences. In-group
favoritism and out-group hostility.

Three simple allocation tasks: The prosocial game which
choose between the allocation (1,1) - 1 point for the decision
maker, 1 point for the recipient - and the allocation (1,0). The
envy game which choose between the allocation (1,1) and (1,2).
And the sharing game which choose between the allocation
(1,2) and (2,0).

Strongly egalitarian subjects pick the egalitarian allocation
(1,7) in all three games. Weakly egalitarian subjects choose the
egalitarian allocation in all games except the sharing game,
where egalitarian behavior is costly. Strongly altruistic sub-
jects always select the allocation that maximizes the partner's
payoff and at the same time the joint payoff. Weakly altruis-
tic subjects opt for the allocation that maximizes the partner's
payoff and the joint payoff in all games except the sharing
game. Finally, spiteful subjects always prefer the allocation
that minimizes the partner's payoff or maximizes the pos-
itive difference in own versus partner’s payoff. (Fehr et al.
2008fehr2008egalitarianism and Fehr et al. 2013)

Personality and Preferences, February 15, 2023 3:43pm
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Figure 56: Definition of other-regarding preference types.

Type Prosocial game  Envy game  Sharing game
Strongly egalitarian  (1/1) (1/1) (1)
Weakly egalitarian  (1/1) (1/1) (2/0)
Strongly altruistic ~ (1/1) (1/2) (11)
Weakly altruistic (1/1) (1/2) (2/0)
Spiteful (1/0) (1/1) (2/0)
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Figure 57: The relative frequency of egalitarian choices across games and
age groups.
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Figure 58: The relative frequency of egalitarian choices in in-group and
out-group condition. (a) Prosocial game: (1,1) vs (1,0), (b) envy game: (1,1) vs
(1,2) and (c) sharing game: (1,1) vs (2,0).
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Figure 59: The relative frequency of egalitarian choices of males and
females. (a) Prosocial game: (1,1) vs (1,0), (b) envy game: (1,1) vs (1,2) and (c)
sharing game: (1,1) vs (2,0).

w o wm wis e

e e s

Wi e s e
e

Heckman and Tian Personality and Preferences, February 15, 2023 3:43pm 68 /77



Figure 60: Behavioral types and parochialism.
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Figure 61: Behavioral types and gender.
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Table 3: Consistency with utility maximization

Consistency with
Utility

Survey Questions and Experiments
Used to Elicit Preferen

The ability to make rational decisions,
which is closely related to intelligence.

Consistency scores vary markedly within and
across socioeconomic groups. In particular,
consistency is strongly related to wealth: A
standard deviation increase in consistency is
associated with 15-19 percent more house-
hold wealth (Choi et al. 2014)

Choi et al. (2014) measure the decision-making quality in
the experiment by evaluating the consistency of individual
choices with the Generalized Axiom of Revealed Preference
(GARP). They assess how nearly individual behavior com-
plies with GARP using standard measures of consistency that
have been proposed for quantifying the extent of violations.

Individuals face a sequence of decision problems under risk.
Each decision problem was presented as a choice from a two-
dimensional budget line. A choice of the allocation from the
budget line represents an allocation of points between ac-
counts x and y (corresponding to the horizontal and vertical
axes). The actual payoffs of a particular choice were deter-
mined by the allocation to the x and y accounts; the subject
received the points allocated to one of the accounts x or y,
determined at random and equally likely. The point C, which
lies on the 45-degree line, corresponds to the equal allocation
with certain outcome, whereas points A and B represent al-
locations in which all points are allocated to one of the ac-
counts. The points along AC are risky—they have a lower
payoff in state x and a higher payoff in state y—but because
the slope of the budget line AB is steeper than negative one,
they have higher expected return than point C. (Choi et al
2014)choiz014more
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Figure 62: An Illustration of the Budget Line
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Figure 63: The Construction of the CCEI for a Simple Violation of GARP

Heckman and Tian

X

FIGURE 2. THE CONSTRUCTION OF THE CCEI FOR A SIMPLE VIOLATION OF GARP
Notes: Here we have a violation of the Weak Axiom of Revealed Preference (WARP) since x! is directly revealed

preferred to x* and x” is directly revealed preferred to x'. A perturbation A/B < C/D of the budget line through allo-
cation x' removes the violation.
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Figure 64: Mean CCEI Scores
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Figure 65: A Violation of GARP Involving the Mirror-Image Budget Line

Heckman and Tian

pX +px=1

Pt s =1

X

FIGURE 4. A VIOLATION OF GARP INVOLVING THE MIRROR-IMAGE BUDGET LINE

Notes: An individual choosing allocation (x,, x,) subject to budget constraint p,.x, + p,x, = | violates first-order
stochastic dominance. This decision generates a violation of the Weak Axiom of Revealed Preference involving the
mirror-image decision of choosing (x;, x,) subject to budget constraint p,x, + pyx, = 1.
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Figure 66: The Average Fraction of Tokens Allocated to the Cheaper Asset
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Figure 67: The Relationship between CCEI Scores and Wealth

o @ ®)
ccEt 13510% 1.109% 101,888.0*
(0566) (0534) (52691.9)
Tog 2008 household income 0.584%% 0.6067%
(0.132) (0.126)
2008 household income. 1776%%
(04)
Female ~0313* ~0.356" ~324843
(0177) (0.164) (175239)
Partnered 0652445 0,595+ 4620194+
(0.181) (0.171) (17.173.7)
Number of children 0090 0.109 14,078.6*
(0.093) (0.086) (8.351.5)
Age ~0303 ~0.008 —19,148.5
(0347) (0.208) (30,164.4)
Age 0,007 0,002 4687
(0.006) (0.004) (5236)
Age? 0,000 0,000 -29
(0.000) (0.000) 29)
Education
Prevocational 0269 0245 141374
(0.464) (0.462) (43.449.1)
Preuniversity 0.634 0.562 59.035.0
(0.478) (0.476) (44746.1)
‘Senior vocational training 0416 0421 283187
(0474) (0.468) (424192)
Vocational college 0490 0527 313412
(0.451) (0.449) (420463)
University 0725 0.685 715788
(0473) (0465) (47.709.4)
Occupation
Paid work 0206 0226 —12,657.2
(0322) (0321) (26,597.8)
House work 0552 0.603 168768
(0.406) (0.413) (311143)
Retired 0.131 0.190 16753.1
(0318) (0318) (35.165.2)
Constant 6292 0.469 762144
(6419) (3.59) (559.677.5)
R 0179 0217 0188
Observations s17 566 s68
Notes: The groupings of different levels of education are based on the categorization of
Statistics Netherands (Centraal Burca yvoor de Sttistie) For & complete descripion see
par

#**Significant at the | percent level.
**Significant at the S percent level.
*Significant at the 10 percent level,
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