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How to Achieve Greater Health?

• It is a popular idea that more resources should be spent on cost-effective medical

prevention

• A major complement to medical prevention: changing lifestyles through altering human

development

• Expect major determinants of human development among psychological skills and

education investments (Almlund et al., 2011).

• We motivate the study with a theoretical framework that shows multiple economic

reasons for choices of health behaviors and the role of personality.

• We estimate effects of psychological skills and post-compulsory education on health,

health behaviors, and other health-related outcomes.

• Substantial effects of skills and education on health-related outcomes

• Strong control for the familywise error rate (FWE)

• Contribution to two distinct fields: health economics and economics of personality.

3 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Contribution to Health Economics Literature

• Some papers claim a strong causal effect of education on health-related outcomes

(Grossman, 2004; Grossman and Kaestner, 1997; Lleras-Muney, 2005; Lundborg et al.,

2012), while others do not (Behrman et al., 2011; Clark and Royer, 2013; Kohler et al.,

2011; Mazumder, 2008).

• The controversy is likely due to the fact that IV (and RDD) methods have serious

limitations.

• Validity, monotonicity, weakness, loss of precision.

• Effect identified only for a specific sub-population that is induced by the

instrument to change behavior, so the effect is not necessarily policy-relevant

(Heckman and Vytlacil, 2007).

• We take an approach in this paper that serves as an alternative to natural experiments

(Heckman et al., 2006).

• We provide additional evidence in favor of the causal effect of college education on

health-related outcomes.

• We acknowledge limitations of the method.
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Contribution to Economics of Human Development

• Seminal paper by Heckman et al. (2006): strong effects of cognitive and

one-dimensional noncognitive skills on numerous life outcomes.

• Heckman, Conti, and Urzúa (2013) show effects of endowments and education on

multiple health-related outcomes based on the British Cohort data.

• HCU, however, only have health outcomes till age 42 and use a one-dimensional

personality skill.

• In this paper we account for personality factors closely linked to the contemporary Big

Five theory of personality, and use longitudinal data for ages 12–86.

• We find strong effects of multiple psychological skills on health-related outcomes over

life cycle.

• Association between some personality skills and health-related outcomes has been

established by psychologists (Friedman and Martin, 2011), who, however, missed

important results since they did not document the EFA and CFA, eliminate the

attenuation bias, attempt to establish causal inference, or control for the FWE.
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Terman Data

• A sample of over 1,500 school children from California

• Children of IQ>140 born on average in 1910

• Unique combination of data ideal for studying human development

• Detailed data on IQ, personality, childhood health, and family background

gathered in 1922 (about age 12)

• Prospective life-cycle data for about 70 years

• Health behaviors, health measures, and other lifestyle choices and outcomes

- Health-related consumption and proxies: alcohol consumption, smoking,

BMI, physical activity

- Health: general health, mental health

- Lifestyles: marriage, memberships in organizations

- Income
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Why Use Sample of High Ability People?

• Exploring a limiting case: which relationships to expect when IQ is high

• The limiting case helps us to verify some claims in the literature

• Auld and Sidhu (2005): schooling has a large effect on health...

• (1) “only for individuals who obtain low levels of schooling, particularly

low-ability individuals”

• (2) “years of schooling beyond high school contribute very little to health.”

• On the contrary, we find that...

• ...college education strongly improves health-related outcomes...

• ...even for individuals of extraordinarily high ability.

• Good econometric properties: IQ is not a confounding factor by study design since all

participants have cognitive potential to get post-compulsory education

• Also, we argue that our results for people with extraordinary IQ are likely generalizable

to a broader population of smart people
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Table 1: Description of Nearly Big Five Personality Measures

Openness Conscientiousness Extraversion Agreeableness Neuroticism

Desire to know Prudence

Fondness for large 

groups Easy to get along Miserable

Originality Conscientiousness Leadership Avoid arguments Touchy

Intelligence Truthfulness Popularity Critical

Periods of 

Loneliness

Tactful

Lonely when with 

others

Unfeeling Remorseful

Domineering

Lack self 

confidence

Inflated self‐

opinion

Worry about 

humiliation

Emotionally 

unstable

Easily hurt

Hard to be serene

Moody

Sensitive

• Openness, Conscientiousness, Extraversion based on teachers’ and parents’ ratings. Agreeableness and Neuroticism

based on self-ratings.
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Mechanisms of Longevity Production

Measurement 
error

Hazard of
death, (t)

Education, 
D

Childhood  
psychological 

skills, 

Measures of 
psychological 

skills, M

Baseline 
hazard, 0(t)

Childhood health, early educational investments, 
individual and parental background, X

Lifestyles, 
health 

behaviors, 
health 

investments
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Table 2: Qualitative Summary of Main Resultsoverall table

Determinant Sign

Strong 

evidence Sign

Strong 

evidence

A. Psychological Skills

    Conscientioiousness + yes

    Openness - yes -

    Extraversion +/- yes -

    Agreeableness +/- yes +/-

    Neuroticism - yes - yes

    Cognition (IQ) +/- -

B. Formal Education

    College Education or above + yes + yes

Health-beneficial effects

Males Females
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Conceptual Framework
We build on a model presented in Savelyev (2014) following

Becker’s general framework (2007)
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The Model

• Two-period model with time-separable utility

• The model is easily generalizable to more periods, but a
two-period model already demonstrates the key features

• Assume perfect capital and annuity markets

max u1(CN
1 ,C

H
1 ,H1) + B(Θ) · S(H2) · u2(CN

2 ,C
H
2 ,H2,C

H
1 ),

where H2 = f (I ,D,Θ) + (1 − δ(CH
1 ))H1,

s.t. CN
1 + pHCH

1 + g(D,H1,Θ) + pI I + S(H2)
1+r

(CN
2 + pHCH

2 )

= A + Y1(H1,Θ) + S(H2)
1+r

Y2(D,H2,Θ)
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First Order Conditions: Health-Related Consumption

∂u1

∂CH
1︸ ︷︷ ︸

cons. benefit

−B(Θ)S ′(H2)δ′(CH
1 )H1u2︸ ︷︷ ︸

longevity benefit

−B(Θ)S(H2)
∂u2

∂H2
δ′(CH

1 )H1︸ ︷︷ ︸
health benefit

+B(Θ)S(H2)
∂u2

∂CH
1︸ ︷︷ ︸

addiction benefit

+λ
S(H2)

1 + r

∂Y2

∂H2
δ′(CH

1 )H1︸ ︷︷ ︸
health productivity

= λ( pH︸︷︷︸
price

+
S ′(H2)δ′(CH

1 )H1

1 + r
(CN

2 + pHCH
2 − Y2(D,H2,Θ))︸ ︷︷ ︸

budget deficit

).

• Skills Θ affect three MBs through B.

• Skills and education affect Y ; Y affects BD and u2 through wealth effect.

• Complementarities: Θ boost D and I , while D and I boost H2, Y2, S , and

u2.

• D has similar complementarities.
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Empirical Methodology

14 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Figure 1: Causal Effect Identification

Education

Confounding 

Factors

Health-

related 

outcome

Effect of interest

Reverse effect

1. The CI assumption: (Y0,Y1) �⊥⊥ D | X,Θ (Heckman et al., 2006)

• Sample is already rather homogeneous

• Condition on essential observables: IQ, childhood health, early childhood

education, parental wealth and social status, and other family background

• Method goes beyond matching on observables

• Condition on a comprehensive set of latent personality factors with

well-established interpretation (John and Srivastava, 1999)
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Figure 2: Causal Effect Identification (Continued)

Education

Confounding 

Factors

Health-

related 

outcome

Effect of interest

Reverse effect

2. Minimize the influence of the reverse causality

• Drop a few outliers with severe medical conditions in childhood

• Drop subjects who did not survive to age 30

• Control for childhood health, early parental deaths, and other essential

background controls that may predict future health

16 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Methodology

Full Model: Personality skills, education, and standard controls:

Hk = akD + bkΘP + ck ΘG + dkX + εk

We account for multiple hypothesis testing using the stepdown procedure of
Romano and Wolf (2005), a new version of the Holm-Bonferroni method with
superior power

Model Comparison 1: Personality skills only

Hk = bk
pΘ

P
u + εk

p ,

Model Comparison 2: Education and standard controls only

Hk = ak
r D + ck

r ΘG + dk
r X + εk

r .
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Measurement System

M = ξ +ψΘP + πA + γX + η, (1)

• M is a vector of the full set of K personality measures selected for estimation;

• ξ is a vector of intercepts;

• ψ is a K × I matrix of factor loadings representing relationships between I latent

factors, Θ, and personality measures;

• π is a vector of K elements capturing the relationship between age of testing, A, and

personality measures;

• γ is a K × Q matrix that relates a vector of Q background control variables, X, to

measures;

• η is a vector of measurement errors.

18 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Stepdown Methodology
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Multiple Hypothesis Testing Problem

• Consider a family of single tests. Let the chance of false rejection for every single test

be α = P(H1|H0).

• The problem is that the chance of at least one false rejection is substantially higher

than α.

• Define family-wise error rate, FWE= P(Reject at least one Hi | all Hi are true.)

• For instance, α = 0.05 for each single test

• For a family of four independent tests the FWE(4)=1− (1− 0.05)4=0.19

• FWE(7)=0.30; FWE(10)=0.40; FWE(60)=0.95; FWE(90)=0.99

• Hence, we want statistical inference that somehow controls for FWE

• The problem is well-recognized in genetic research where hypotheses for thousands of

single genes are involved.

• In social sciences the issue is largely ignored despite substantial FWE .

• The problem is even worse because of selective reporting of statistically significant

outcomes also called“cherry-picking”.
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Stepdown Procedure by Romano and Wolf (2005) as
Implemented in this Paper

Let there be K individual hypotheses in a family and B boostrap draws of t-statistics for each
hypothesis. t-statistics are absolutized since all tests are double-sided.

1. For each individual hypothesis in the family obtain the true t-statistic and B bootstrap
t-statistics.

2. Find the maximal t-statistic among K true t-statistics. Do the same for each pseudo
sample to get a bootstrap distribution of maximal t-statistics.

3. Use the distribution of maximal bootstrap t-statistics to test the hypothesis associated
with the maximal true t-statistic. The p-value of this test is the stepdown-adjusted
individual hypothesis p-value.

4. If the test cannot be rejected at chosen significance level then stop the procedure and
conclude that none of the remaining tests can be rejected.

5. If the test can be rejected then exclude the rejected hypothesis from the family. If only
one hypothesis is left after the exclusion then test the hypothesis individually and stop
the procedure. If more than one hypotheses are left then repeat the procedure starting
from (2).
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Advantages of the Stepdown Procedure

• Strongly controls for the family-wise error rate (FWE)

• (Strong control: holds regardless of which subset of hypotheses happen to be true (any

partial null); weak control: holds if all hypotheses are true (the complete null) (Westfall

and Young, 1993))

• Tests for statistical significance of every single hypothesis, unlike standard joint tests

• A more powerful method than the computationally simpler Bonferroni and

Holm-Bonferroni methods

• (Gains in power come from accounting for statistical dependencies among individual

test statistics using resampling techniques)

• No need to resample t-statistics again for the subsequent stages of stepdown

• (Despite no need to resample multiple times, these calculations still took us weeks:

models with five latent factors for both genders and for multiple outcomes)
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Examples of Stepdown Testing
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Table 3: Stepdown Example 1: Effects of Conscientiousness on Heavy
Drinking

mean effect std. error  p-value

stepdown 

adjusted    

p-value Bonferroni Holm-Bonf

Drank Heavily in 1960 .347 -.072 (.026) .004 .018 .016 .016

Ever Drank Heavily .394 -.055 (.023) .018 .036 .072 .054

Drank Heavily in 1940 .267 -.046 (.022) .033 .065 .132 .066

Drank Heavily in 1950 .118 -.012 (.017) .518 .518 1.000 .518

• All results survive if we adopt a 10% threshold
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Table 4: Stepdown Example 2: Effects of Agreeableness on Heavy
Drinking

mean effect std. error  p-value

stepdown 

adjusted    

p-value Bonferroni Holm-Bonf

Drank Heavily in 1940 .267 -.048 (.025) .063 .170 .315 .315

Drank Heavily in 1950 .118 -.031 (.017) .083 .172 .415 .332

Ever Drank Heavily .394 -.045 (.027) .103 .158 .515 .309

Drank Heavily in 1960 .347 -.020 (.029) .475 .475 1.000 .475

• None of results survive if we adopt a 10% threshold
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Results and Discussion

26 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Estimating the Predictive Power of Personality
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Table 5: Model Fit Comparisons, Males
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• For drinking and especially mental health, personality is more predictive

• For exercise and divorce the role of personality is comparable

• For all others the role of personality is still substantial
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Table 6: Model Fit Comparisons, Females
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• Results are very similar for females
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Summary of Results

30 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Table 7: Summary of Effects on Health Behaviors, Males

C O E A N IQ

A. Health behaviors and their proxies

    1940–1960 Ever Drank Heavily -.055 ** .061 ** -.109 **

    1940 Heavy Drinking -.046 * .044 .057 ** -.086

    1950 Heavy Drinking .040 ** .039 * -.090 **

    1960 Heavy Drinking -.072 ** .056 .044 * -.077

    1940 Overweight -.034 -.023

    1982 Physical Activity, Freq. -.044 * -.066 ** .108 *

    1991 Ever Smoked -.107 **

    1940–1960 Any Organization .084 ***

    1940 Number of Organizations -.175 * .245

    1950 Number of Organizations .258 * 1.172 ***

    1960 Number of Organizations .327 ** 1.501 ***

    Never Married .023 .024

    Married Once and Still Married .056 * .120 **

    Ended up Divorced -.023 * .050 *** .024

    Ever Divorced -.055 * -.137 **

    Divorced at least Twice -.044 ** .031 * .025

Education

• multiple effects of C ,O,E ,N and Education even after controlling for FWE

• a few mixed effects of IQ|IQ > 130

• Only one hypothesis rejected for A 31 / 63
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Table 8: Summary of Effects on Health and Earnings, Males (Cont.)

C O E A N IQ

B. Earnings

    Lifetime earnings, 3% 79.908 ** -94.713 ** 44.431 209.191 ***

    Earnings at age 40 -6.556 *** 3.280 14.585 ***

    Earnings at age 50 4.122 -6.787 ** -6.553 ** 4.758 * 19.788 ***

    Earnings at age 60 5.814 * -7.466 ** 30.530 ***

C. Mental Health (MH)

    Ever Poor/Fair MH -.071 *** .085 *** -.051 * .134 ***

    1940 Mental Difficulty -.078 *** .086 *** -.077 *** .120 ***

    1950 Mental Difficulty -.040 * .111 ***

    1960 Mental Difficulty -.080 *** .091 *** -.101 *** .120 ***

D. General Health (GH)

    Never Poor/Fair GH -.032 * -.021

    1940 General Health -.279 ***

    1950 General Health .135 ** -.152 ** .096 -.242 ***

    1960 General Health -.211 ***

Education

• C , O, and education as above

• E is good here despite positive effect on heavy drinking

• No effect of education on self-reported health (despite strong effect on longevity)

• Again, multiple effects of skills and education
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Table 9: Summary of Effects on Health Behaviors, Females

C O E A N IQ

A. Health behaviors and their proxies

    1940–1960 Ever Drank Heavily -.073 ** .054 *

    1940 Heavy Drinking -.041 *

    1950 Heavy Drinking

    1960 Heavy Drinking -.060 * .049

    1940 Overweight -.037 * -.074 *

    1982 Physical Activity, Freq.

    1991 Ever Smoked

    1940–1960 Any Organization .066 **

    1940 Number of Organizations .789 ***

    1950 Number of Organizations .877 ***

    1960 Number of Organizations -.352 ** 1.213 ***

    Never Married .074 ***

    Married Once and Still Married .129 *

    Ended up Divorced

    Ever Divorced -.111 **

    Divorced at least Twice -.054 *

Education

• Strong role of education but differences for drinking, overweight, and physical activity

• Similar role of extraversion for heavy drinking

• Unlike for males, productive roles of O and A for heavy drinking

• Unlike for males, no effect of C
33 / 63



Overview Conceptual Framework Empirical Methodology Stepdown Examples Results and Discussion Conclusions Appendix

Table 10: Summary of Effects on Health and Earnings, Females (Cont.)

C O E A N IQ

B. Earnings

    Lifetime earnings, 3%

    Earnings at age 40 3.946 *

    Earnings at age 50

    Earnings at age 60 -4.650

C. Mental Health (MH)

    Ever Poor/Fair MH .152 ***

    1940 Mental Difficulty .137 ***

    1950 Mental Difficulty .134 ***

    1960 Mental Difficulty .123 ***

D. General Health (GH)

    Never Poor/Fair GH -.044 *** .116 ***

    1940 General Health -.133 * -.318 *** .283 **

    1950 General Health -.094 -.267 *** .172

    1960 General Health -.241 ***

Education

• The same role of Neuroticism as for males

• Education improves general health but not longevity, the opposite as for males

(Savelyev, 2013)
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Conclusions
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Conclusions for the High-Ability Individuals

• Strong role of personality in generating health-related outcomes

• Variance explained by personality is comparable to that of key background

variables: early health, parental controls, and education taken together

• According to the model, personality affects health behaviors through multiple channels

related to discount rate, efficiency of health investments, earnings, and education costs

• The strongest predictors of health-related outcomes of high-ability individuals are

Conscientiousness (+), Openness (-), Neuroticism (-), and education (+). Extraversion

and Agreeableness show mixed effects on behaviors, but extraversion increases longevity

(Savelyev, 2014).

• Potential health policy variables: education, Conscientiousness, Extraversion and

Neuroticism.
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APPENDIX
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Stepdown on Aggregates
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Table 11: Stepdown on Aggregates: 1960 variables, Males

C O E A N IQ Edu

1960 Outcomes and Proxies

     Drank Heavily -.072 **

    1940 Overweight

    1982 Physical Activity, Freq. -.066 *

    1991 Ever Smoked -.107 *

    # of Organization .327 * 1.501 ***

    Ever Divorced -.055 * -.137 **

    Age 50 earnings -6.787 * -6.553 * 19.788 ***

    Mental Difficulty -.080 ** .091 *** -.101 *** .120 ***

    General Health -.211 ***

• Consider a conservative approach with strong FWE control for a family of all available

aggregated health-related outcomes

• Still, C , N, and education remain determinants of multiple health-related outcomes

• In line with strong effect of C and education on longevity (Savelyev 2013)
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Table 12: Stepdown on Aggregates: 1960 variables, Females

C O E A N IQ Edu

1960 Outcomes and Proxies

     Drank Heavily

    1940 Overweight

    1982 Physical Activity, Freq.

    1991 Ever Smoked

    # of Organization -.352 * 1.213 ***

    Ever Divorced -.111

    Age 50 earnings

    Mental Health .123 ***

    General Health -.241 ***

• No effects of C as before

• Strong effect of education on the # of organizations only

• Strong effect of N on mental and general health only

• In line with no effect of skills and education on longevity found in Savelyev (2013)
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Estimating the Predictive Power of Personality
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Table 13: Heavy Drinking by Conscientiousness and Education, Males
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• Change in Conscientiousness from decile 1 to 9 about the same effect as getting college

education
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Data Limitations and External Validity
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Generalizing Results to Somewhat Lower IQs

• Theoretical consideration:

• Unlike for cognitively loaded activities, such as professional chess playing, health

production does not require an extraordinarily high cognitive ability

• Smart and very smart people likely have similar health productivity: ∂δ/∂G ≈ 0

if G is high enough

• Limitation: some evidence of the effect of IQ on wage even for high IQ people

leading to a possible wealth effect

• Evidence from Data:

• IQ interacts neither with personality, nor with education for IQ above 130

• Expect similar effects for somewhat lower IQ
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Generalizing for Later Cohorts

Overall:

• Trade-off: life-cycle data on health behaviors and health vs. contemporary cohort

• Qualitatively, expect similar effects on a number of outcomes:

• Education and Conscientiousness still create incentives for better health behaviors

• For an outcome like heavy drinking, we can expect effects of the same sign and

comparable magnitude

• Quantitatively, effects might be different:

• Contemporary cohorts have better knowledge of the role of lifestyles such as

smoking, healthy diet, and exercise

• Since people act on their health knowledge, the effects of education and

Conscientiousness might be even stronger today

Females:

• Consider as historical results

• Women today have both superior health knowledge and wider variety of lifestyles
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Descriptive Statistics

• In (Hong, Savelyev, and Tan, 2013) we show effects of various
type of consumption on longevity

• Here we present correlational evidence to stress the links
between certain types of consumption and health
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Figure 3: Survival by Heavy Drinking

(a) Heavy Drinking, Males (b) Heavy Drinking, Females
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• Outcome: heavy drinking reported at least once over 1940-1960 period

• An example of health-related consumption

47 / 63



Aggregates Results External Validity Descriptives Background Big Five and Measures Measurement Error References

Figure 4: Survival by BMI

(a) BMI, Males (b) BMI, Females
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• BMI Recorded in 1940.

• A proxy of unhealthy diet and/or lack of physical exercise
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Figure 5: Survival by Marital Stability

(a) Ever Divorced, Males (b) Ever Divorced, Females
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• A proxy of consumption complementary with having a stable family (family dinners,

trips)
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Figure 6: Survival by Group Membership

(a) Membership, Males (b) Membership, Females
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• A proxy of consumption complementary with socializing (consuming services of a

church or a club)

• Recorded in 1950.
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Figure 7: Survival by General Health

(a) General Health, Males (b) General Health, Females
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• Self-reported general health correlated with longevity
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Figure 8: Survival by Mental Health

(a) Mental Difficulty, Males (b) Mental Difficulty, Females
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• Self-reported mental health correlates with longevity as well, at least for males
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Figure 9: Survival by Education

(a) College, Males (b) College, Females
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• Education correlates with longevity for males
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Figure 10: Survival by Income at Age 50

(a) Above Median, Males (b) Above Median, Females
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• Income correlates with longevity of males

• Median income for females is zero, so we use an indicator for any earnings for females

• (View results for females as historical)
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Table 14: Background Characteristics

Subject's Background Parental Background

IQ Mother dead

Bachelor's degree or above Father dead

Extraordinary birth Parents divorced

No breastfeeding Father's education

Childhood health Parental finances

Childhood energy Parental social standing

Age at 1922 Mother working

Cohort 1915‐1918 Father high skilled

Cohort 1907‐1910 Parent born abroad

Participation in World War II Parent born in Europe

Combatant in World War II Duration of private tutoring (weeks)

Home investment (hours)
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The Big Five Personality Traits

Overview Descriptive Statistics Methodology Results Conclusions

Figure 2: Big Five Traits

Trait Definition

1. Openness to Experience 

   (Intellect)

The breadth, depth, originality, and complexity of individual's mental and 

experimental life

2. Conscientiousness A propensity to follow socially prescribed norms for impulse control, to be task- 

and goal- directed, to be planfull, to delay gratification, and to follow norms and 

rules

3. Extraversion An energetic approach to the social and material world, which includes traits such 

as sociability, activity, assertiveness, and positive emotionality

4. Agreeableness A prosocial and communal orientation towards others (as opposed to antagonism), 

which includs traits such altruism, tender-mindedness, trust, and modesty

5. Neuroticism 

    (Emotional Stability)

An emotional stability and even-temperedness as opposed to negative 

emotionality, such as feeling anxious, nervous, sad, and tense

Source: John and Srivastava (1999)

11 / 101

Source: John and Srivastava (1999).
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Table 15: Measures of Personality Skills, Part I

57 / 63



Aggregates Results External Validity Descriptives Background Big Five and Measures Measurement Error References

Table 16: Measures of Personality Skills, Part II
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Table 17: Measures of Personality Skills, Part III
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Importance of the Measurement Error
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Measurement Error in Measures of Traits

• Fuchs (1982) studied the role of time preference as a potential confounding factor

• Fuchs found no strong evidence

• Likely reason acknowledged by Fuchs: high measurement error

• Cutler and Lleras-Muney (2010) dismiss the role of personality as a confounding factor

• Authors do not specifically account for the trait of childhood Conscientiousness

• They acknowledge that their use of noisy proxies may dismiss potentially

important theories

• In my paper, I explicitly account for the measurement error

• Eliminate attenuation bias

• Find that Conscientiousness is a confounding factor
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Figure 11: Questionnaire Example: Prudence

III. RATISUGS ON PHYSICAL, MENTAL, SQCIAL, AWD MQI?.AL TRAITS. 
Direction!3: (1) In each trait or characteristic named below, compare this child with the 

average child of the same age. Then make a small cross somewhere on the line for each trait, to 
show how much of that trait the child possesses. Note that in each case, one end of the line repre- 
sents one extreme for the trait in question, and the other end of the line the other extreme. 
middle of the line represents an average amount of the trait. 

The 

stated in fine print above the line. 
The meanings of other points arc 

Before making the cross, read very carefully everything that is 
printed in small type above the line. 

(2) Try to make real distinctions. 
exceptional in some. 

Do not rate a child high on all traits simply because he is 
Children are often very high in some traits and very low in others. 

(3) Locate your cross any place on the line where you think it belongs. 
to locate it at any of the little vertical marks. 

It is not necessary 

(4) Do not study too long over any one trait. 
go on to the next. Please omit none. 

Give for each the best judgment you can, and 
The ratings will be held absolutely confidential. 

(5) Below each line, underline the word that tells how certain you feel about your judgment. 
Exampla: In Example 1, the cross shows how one child ias rated for beauty, and the line 

underneath the words “very certain” shows that the one who made the rating felt “very certain” 
of his judgment. In Example 2 the cross shows how the same child was rated for obstinacy, 
and the line under “fairly certain” shows that the one who made the rating felt “fairly certain” 
of his judgment. Do not rate this child on the “examples.” 

Example 1. Beauty. 
Extraordinary Decided1 Rnther 

beauty and charm benutifu Y beautiful 
Rnthcr 
homely 

Extremely ugly 
and repulsive 

t 
I , I I I I I , X--i----l 

WSS JOW Judment on tha above trolt very cortaln, lftlrlp cortaln, r&tber nncertab, verg uncertdn? 

Example 2. Qbstinacy. 
Extraordinarily 

Decidrdly 
obstinate and Rather 

Decidedly 

obstinate and stubborn stubborn obstinate “i,v:~~ee 
Less thou lees than Extreme lack 
average average 

t------x7--u-i 
of obrtiarc, 

t I 1 I I I -i 
War your judgmant on tba above trult very crrtaln, Iolrly csrteln, rather uncertain, vorg uncar&&T 

w Begin with Trait 1, Health 

Trait 1, Nealth. 
Extraordinarily Good Decidedly Rather Rother 
health. Almost never superior superior weak1 

health health 3ov,e:;: r 
Dz%~1y 

Extremely weakly and 

sick. Vigorous. or sick y or sick T 
sickly. Extreme 

y 
t 

t I I lack of vigor. 
I I I I I 4 

Wna your Judcmonton the abovo trait VW cefMn, lalrl9 certsln, rather nncertaln, vary uncsrtsin~ (Undgrbe) 

Trait 2. Amount of physical energy. 
Extraordinary amount 

of physical enerp. 
“pep” and animotlon. 
Dynamic and tireless. 

Decidedly 
more than 
average 

Rather 
more than 
avenge 

Extreme phyrial 
inertia and lack of 

“pep.” Slqgish and 
CflJily fatwed. 

t 
I I I I 

I 
I 

I I I 1 I 

Waa your Judgment on the @bore traft v0rY certain, !aklY certaha. rather uncertafn, very uncertain? (UndorUne) 

Trait 3. Prudence and forethought. 
Exxtnordinnry pmdence 

Always looks ahead 
Never sacrifices future Decidedly Rather Rather 

Extreme lack of 

good for present more prudent more prudent 
pleasure. than average than average %‘:FgF 

ho upt;;ys” 
Decidedly prudence. Never looks 

T 
ha UPcY;yPo- 

P 
ahead. Lives wholb 

in the present. 
t I I I 

, 1 , t- 
Was your Judgment on the rbovcl trait VO?Y cart%& falrlp certain. rotbor uncertain, very uncertain? (UnderlIne) 

-3- 

Source: Terman (1986)

Merriam-Webster: Prudence is the ability to govern and discipline oneself by the use of reason.
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Figure 12: Share of Signal in Measures of Conscientiousness,
Extraversion, and Openness

“Signal” is the share of explained variance in the total variance of measure M i
k i , calculated by

formula 100% · (ψi
k )2 · var(θi )/var(M i

k i − πi
k i A− γk i X)
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