Network for Studies on Pensions, Aging and Retirement

&tspar

DISCUSSION PAPERS

Cognitive Ageing and Risk Attitude



Cognitive Ageing and Risk Attitude*

Eric Bonsang and Thomas Dohmen

ROA, Maastricht University, and Netspar

Abstract

In this paper we investigate to what extent theregese in the willingness to take
risks with age can be traced to the cognitive agenmocess. We use data from the
Survey of Health, Ageing and Retirement in EurdpeARE) that includes both a
measure of financial risk preference and measufesognitive ability for a
representative sample of individuals aged 50+ inEltopean countries. The
availability of a large set of variables in SHARBO®@/s us to control for potential
confounding factors that may be related to botmitog skills and risk attitudes.
Conditional on socio-demographic characteristidspua two fifth of the age-
related cross-sectional difference in willingnessake risks can be explained by a
noisy measure of cognitive skills. Due to the attgion bias that results from
measurement error in the cognitive skills measilnis,is a lower bound estimate.
Using the lag of the measured cognitive score asnamument for the noisy
contemporaneous cognitive skills measure, we shiomt about 70% of the
difference in willingness to take risks betweenartdcan be traced to age-related

differences in cognitive skills.

! This paper uses data from SHARE release 2.3.6 ldevember 13th 2009. SHARE data
collection in 2004-2007 was primarily funded by theropean Commission through its 5th
and 6th framework programmes (project numbers QURB2001- 00360; RII-CT- 2006-
062193; CIT5-CT-2005-028857). Additional funding llge US National Institute on
Aging (grant numbers UO1 AG09740-13S2; P01 AGO00582P1 AG08291; P30
AG12815; Y1-AG-4553-01; OGHA 04-064; R21 AG0251683 well as by various
national sources is gratefully acknowledged (see for a full list

of funding institutions).



1. Introduction

Cognitive skills and risk preference change overlifie-cycle. The performance on
a wide variety of cognitive tasks declines systérally with age (see Dixon et al.,
2004), including processing speed (Salthouse, 1886)working memory (Van
der Linden et al., 1994). Likewise, a growing ernuair literature in economics
indicates a systematic relationship between riskudes and age (Barsky et al.,
1997; Borghans et al., 2008; Dohmen et al., 201dnkers et al., 2001). These
studies reveal a gradually lower willingness toetalisks in older cohorts
suggesting that individuals become less willingéke risks as they grow older.
Another set of recent empirical studies revealsegative correlation between
cognitive skills and risk aversion (e.g., Burksakt 2009; Dohmen et al., 2010;
Beauchamp et al., 2011). Together these findingsvate the question of whether
and to what extent the decline in the willingnassake risks over the life cycle is
caused by the decline in cognition.

In this paper, we shed light on this question bypigically investigating
what fraction of the age effect on the willingndestake risks is explained by
cognitive decline. We use data from the Survey ealth, Ageing, and Retirement
in Europe (SHARE), which contains information oskriattitudes and cognitive
skills for individuals that are sampled to be reprgative of the non-
institutionalized population aged 50 and older @mrious European countries.
Cognitive skills are assessed with the help of tshod simple tests of episodic
memory (words learning and recall task), execuskiéls (verbal fluency task) and
numeracy (arithmetical calculations task). The measf risk attitude is based on
a question that asks respondents to self-repont Wikingness to take financial
risks. Consistent with the empirical findings inetliterature, we estimate a
significant effect of age on risk attitudes in gression framework that does not
include controls for cognitive functioning. We thewaluate whether and by how
much the coefficient of age changes when we cofftrotognition, and find that
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about two fifth of the age-related cross-sectiafiierence in willingness to take
risks can be explained by the inclusion of our roeasof cognition. This is
plausibly a lower bound estimate because cognitforikely to suffer from

measurement error.

In fact, when we correct for the attenuation biasttresults from
measurement error in the cognitive skills measyrading the lag of the measured
cognitive score as an instrument for the noisy emporaneous cognitive skills
measure, the age coefficient is reduced by abdt Ahese findings suggest that
the difference in willingness to take risks betwemmorts can be traced to age
related differences in cognitive functioning. Thissult is important as it
contributes to a better understanding of factoas thive changes in risk attitudes
over the life-cycle. The remainder of the papeonganized as follows. The next

section describes the data. Section 3 presentgshéis and section 4 concludes.

2. Data
We use data from the first and second wave of SHA&RBEwltidisciplinary and
cross-national panel database of micro data onthhescio-economic status as
well as social and family networks. The first wasevered more than 30,000
individuals aged 50 or older living in 11 Europeeountries. These countries
represent the diverse regions in Europe, rangioign f6candinavia (Denmark and
Sweden) through Central Europe (Austria, Francern@my, Switzerland,
Belgium, and the Netherlands) to the Mediterrang@main, Italy and Greecd).
Details on the samplingorocedure, questionnaire contents and fieldwork
methodology are reported by Boérsch-Supan et al0Fp@Gnd at the SHARE
website | 2

We rely on a question about financial risk attitudbat was asked to

2 Two 'new' EU member states - the Czech RepubticRaiand - as well as Ireland have
joined SHARE in 2006 and participated in the secamsle of data collection in 2006-07.
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individuals who are responsible for financial mett& the household in the second

wave of SHARE. The wording of this question is @#fvs:

When people invest their savings they can chooteeba assets that give low
return with little risk to lose money, for instanadank account or a safe bond, or
assets with a high return but also a higher riskdasfing, for instance stocks and
shares. Which of the statements on the card corosest to the amount of
financial risk that you are willing to take whenuysave or make investments?

1. Take substantial financial risks expecting tonesubstantial returns

2. Take above average financial risks expectingatm above average returns

3. Take average financial risks expecting to eararage returns

4. Not willing to take any financial risks

For the analysis, we have recoded the variablehab 1 corresponds to
individuals reporting “not willing to take any finaial risks” and 4 to “take
substantial financial risks expecting to earn safusl returns”. 75.6% of the
individuals report “not willing to take any finamtirisks” (See Table 1). Self-
reported financial risk attitudes predict actuakyi behaviour in terms financial
investments. Table A2 in Appendix reports estimatebnear probability models
for the choice of investing in stocks. Column {ipw/s the results for a model that
controls for willingness to take risks, age, andurdoy fixed effects. The
specification in column (ii) includes additional ntmls for gender, education,
marital status, household size, body height, hektour force status, and wealth.
Willingness to take financial risks is highly ssdically significant in both
specifications, indicating that our measure of ps&ference is a good predictor of
actual risk-taking behaviour in portfolio choice.

SHARE also measures cognitive skills of all resporig by using short
and simple tests of episodic memory (learning awalt), executive skills (verbal
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fluency) and numeracy (arithmetical calculatiori®)e episodic memory task is a
test of verbal learning and recall. Participantseresked to memorize a list of ten
common words, and asked to enumerate as many sé therds as possible, both
in the immediate and delayed recall tasks. The idiate recall phase was just
after the interviewer had read out the list of vepndhile the delayed recall phase
occurred after the fluency and the numeracy teat® lbeen completed. For the
fluency task, respondents had to name as manyelitf@nimals as possible in one
minute. Numeracy is assessed by asking a few guesthat involve simple

calculations based on real life situations. Respatglwho correctly answer the
first question are asked a more difficult one, whhose who make a mistake are
asked an easier one. We combine the three cogmésie scores in one index of
cognition using principal component analysis, aodstruct a measure of cognition
by standardizing the first principal component.Ufegy1l shows that the distribution
of the cognition measure is close to a standarthabdistribution, a feature that is

common to widely used standardized test scores.

In our analysis we restrict the sample to respotsde@ho had answered the
financial risk attitudes question and whose cogaiskills measures are available
for the first and the second wave. We discard alagiems with missing values for
the variables used in the empirical analysis. Tihal festimation sample includes

11,662 observations.

3. Results
3.1. Main results
We start our analysis by showing in Figure 2 tHdeocohorts are less willing to
take financial risks than younger cohorts. LikewiSigiure 3 shows that the scores

for all three cognitive tests decline with ag& regression analysis that controls for

% Note that the word recall test score, which messepisodic memory, is the one that
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includes country fixed effects to capture crossntiqudifferences in institutions,
culture and socio-economics confirms that the afferdnces in risk attitudes are
statistically significant (see Column (i) of Tal{®). The model in Column (ii) of
Table 2, which augments the specification of Colu(nby our compound
measure of cognition, reveals a statistically sigamnt relationship between risk
attitudes and cognition. This is in line with Dohmet al. (2010) and Burks et al.
(2009). Importantly, however, the estimated refalop between age and risk
attitudes is substantially weakened when cogniskils are controlled for. This
suggests that an important component of the negassociation between risk
attitude and age is due to cognitive ageing.

The availability of a wide range of individual chateristics in SHARE
allows us to control for potential confounding farst that may relate to both risk
preferences and cognitive skilfswe control for gender, education (measured by
number of years of education according to the IS®EDclassification), an
indicator variable for living in a couple, housethdize, health (proxied by the
number of reported symptoms, and the number ofnitidiseases that have been
diagnosed by a doctor), height, and labour foregust (measured by a set of
indicator variables for unemployment, disabilitpnaparticipation and retirement).
Columns (iii) and (iv) report the results of the gebthat includes those additional
control variables. Except for the number of chrodiseases and the number of
symptoms, all control variables are significantglated to the measure of risk
attitude. Compared with column (i), the negativéedf of age in column (iii),

although highly significant, is lower in magnitugeggesting that a non-negligible

tends to decline fastest with age. This is in Wil evidence from several studies in
neuropsychology that have also shown that thisaggeognition is particularly affected

by aging (Souchay et al., 2000; Anderson and Ce4iR0; Prull et al., 2000).

* For example, education is correlated with bothnitimn (Glymour et al., 2008;) and risk
attitudes (see, e.g. Donkers et al., 2001). Likewisight is associated with cognition (Case
and Paxton, 2008) and risk attitudes (Dohmen e€2@ll) . Retirement is also a potential
confounder that is related to cognitive functionii@pnsang et al., 2010; Rohwedder and
Willis, 2010) and financial risk attitude (Bodieadt, 1992).



part of the observed decrease in the willingnedske risk with age is explained
by age-related differences in those socio-demoggeagtaracteristics.

As shown in column (iv), the cognitive skills meesunas now a lower
effect on reported financial risk attitude, butigt still highly significant. By
comparing the age coefficient estimates in coluriils and (iv), we see that,
conditional on socio-demographic characteristidgfemknces in cognitive skills
with age still explain a non-negligible part of thge-related decline in willingness
to take risks. Conditional on the controls includedhe model, it suggests that
more than two fifth of the observed decline in th#lingness to take risks is
explained by the cognitive ageing process. Colut@hsind (vi) report the results
of the models that additionally control for (thglof) household wealth, and show
that our main results are not sensitive to theusioh of this variable. Columns
(vii) and (viii) report the results from orderedpit models taking into account the
ordinal nature of our risk measure, and show thatain results are not sensitive
to the model specification.

Measures of cognitive skills obtained through senpésts are only
imperfect proxies for cognitive ability, and the asares themselves are likely to
suffer from measurement error. Under the classinalrs-in-variables assumption,
the coefficient estimate of the measure of cogaitability will suffer from
attenuation bias. Furthermore, the presence of une@ent error in the cognitive
skills measure is also likely to generate incoesistestimates for the other
covariates. It can be shown that, if age and ciowgnitbility are negatively
correlated and that risk attitude is positivelyretated to cognitive ability, the OLS

estimates will overestimate the negative effechgé on risk attitudeIntuitively,

® Assuming a model with only two covariatesisk = /3, age + 3, cognition*; +¢;,
where only an imperfect measureaofgnition* is availablecognition= cognition*; +v;
with  Cowv(cognition*, v) =0, the bias of the coefficient on age equals
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age absorbs part of the true variation of risk tisatlue to cognitive decline.
Assuming that measurement error is uncorrelated twee, this issue can be
mitigated by using the lag of the cognitive skilsore as an instrument for
contemporaneous cognitive skills.

Column (ix) reports 2SLS estimates that take actofithe measurement error
in cognitive test scorésThree results are notable. First, comparing thienages in
Column (vi) and Column (ix) we observe that theinested coefficient on
cognitive skills increases by almost 70% when wetrab for measurement error.
Second, controlling for measurement error alsogsridown the estimated age
coefficient. Third, a comparison of the age co@fit in column (v) and (ix)
reveals that about 70% of the change in financsél attitude with age is explained
by the cognitive ageing process, conditional on tkecio-demographic

characteristics.

3.2.Robustness checks

In this section we test the sensitivity of our measults. In order to test whether
our results are driven by selection bias that waulde if mortality rates at older
age is higher among those who are more willingatcetrisks, we restrict the
sample to those being younger than 75 years offdgeresults, which are reported
in Table 3, show that our main findings remain wargfed: Once we control for
cognitive skills and correct for measurement ertiog, coefficient estimate of age
decreases substantially and becomes statistiaadgriificant. Since our results
also hold for a younger sample that is more homeges with respect to age, we
can be assured that differences in life expectamdyich might affect risk

preferences directly and be proxied by very lowels\wof cognition at old age, are

2
gy Uagecognition

2 .
TR — 22 B, where oy ando,, represent the variance of the
Uageacognition Uagecognition gy Uage
variablex and the covariance between the variaklasdy, respectively.
® The F-test for the excluded instrument in thet Btage is 5731.12.



not driving our result.

In order to check whether our results are alsosbtmiusing a measure of
revealed financial risk preference, we re-estimdted specifications in Table 2
replacing the self-reported measure of willingnasdake financial risks by an
indicator variable for stock ownership. The resulthich are reported in Table 4,
corroborate a negative and statistically significeslationship between age and
revealed risk preferences if cognition is not colted for. Importantly, the
estimates also re-confirm that the impact of agaemealed risk preferences is
substantially reduced once we control for cognitdity. Moreover, controlling
for measurement error in cognitive skills increashe fraction of the age
coefficient that is explained when controlling f@wgnition. In fact, the estimated
age effect becomes even insignificant once we obfdr cognitive skills and the
same set of additional control variables that wectuded in the model in Column
(iv) of Table 2. When we correct for measuremendrein cognitive test scores by
instrumenting for contemporaneous scores by usiggdd test scores, our 2SLS
estimates yield a positive and marginally significéat the 10%-level) coefficient
estimate of age.

Next, we also checked whether the results are wirbae one particular
country only by estimating the specifications repdrin Table 2 for each country
separately. The ensuing estimates, reported in eTahl reveal a negative
relationship between willingness to take financiaks and age in all countries.
This relationship is always weakened once we cbfdaraognition’

To address the concern that our results are gntirelen by one aspect of
cognition, we include our measures of cognitivelslseparately in the model
rather than combining the different cognitive sspind use the lag of each of the

measures as an instrument for the current measuties 2SLS. The results, which

" For some countries, the estimated effect age ica=ff already becomes statistically
insignificant once the full set of additional caitris added.



are presented in Table 6, substantiate our madfiniys. It is worth noting that the
2SLS estimates, which take measurement error invébpective cognitive skill
measure into account, indicate that all componenfs cognition have
approximately the same effect on the risk attiti@is finding is important as it
indicates that the correlation between our cogmititeasure and the risk measure
does not solely reflect a relationship between mame and financial literacy,
which might also affect the preference for invegtin risky assets for reasons

unrelated to risk preferenée.

Concluding remarks

We have shown that the age-related change in tigkide is largely associated
with cognitive ageing. When we take measuremerdrearr our cognitive skills
measures into account, we find that about 70 %@fssociation between age and
risk attitudes can be attributed to cognition. fie éxtent that our measures do not
capture all (possibly relevant) aspects of cognjtithis might be even an
underestimate.

Our results highlight that the process of cognititecline is closely
connected with changes in risk preferences ovetifiaecycle. In light of recent
studies that document a correlation between cagritinctioning and risk attitudes
and a large literature in psychology establishimgt ttognition declines over the
life cycle, one might be encouraged to concludé éha findings hint at a causal
impact of cognition on risk preferences. Althouglcls an interpretation seems

very plausible, our data do not allow us to pin dasmch a conclusion. Even if we

8 When not controlling for measurement error, numgrhas the largest effect, while
memory score is not significant in all specificaso However, the fact that effect sizes and
statistical significance are similar for all threeasures when controlling for measurement
error indicates that the differences in OLS estandor the three measured components of
cognition are mainly driven by differences in thagnitude of measurement error across
the different measures of cognitive skills.

°® When we include the memory score and the worchilyescore as explanatory variables,
and leave out numeracy, we find that the age aeffi becomes -0.012 (standard error:
0.009) for the specification used for column (ix)Tiable 6.
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were able to learn more about econometric causdbityexample by exploiting
panel data on risk preferences and cognition avay time horizons, it would still
be difficult, if not impossible, to assess whetlwegnition directly affects risk
preferences or whether cognition and risk prefexsrage affected by simultaneous
and interrelated physiological processes. Our figgli already indicate the
processes of cognitive aging and age-related clangerisk preferences are
interconnected. Understanding through what chaocoghition can have a causal
impact on risk preferences would almost inevitaldyguire knowledge of the

physiological basis of risk preferences, and iobelythe scope of this paper.
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Tablesand Figures

Table 1. Distribution of financial risk preference

Financial risk preferences Freq. Percent
Not willing to take any financial risks 8,852 75.9%
Take average financial risks 1,998 17.1%
Take above average financial risks 694 6.0%
Take substantial financial risks 118 1.0%
Total 11,662  100.0%

Note: SHARE 2006.

Figure 1. Distribution of theindex for cognitive skills.
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Index for cognitive skills

Note: SHARE 2006. The index for cognitive skillsneasured as the first component from
a principal component analysis using the score ftoenfluency test, the word recall test

and the numeracy test.
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Figure 2. Financial risk preference and age.
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Figure 3. Cognitive score and age
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Table2. Modelsfor financial risk attitude.

Financial risk attitude

OLS OLS OLS OLS OLS OLS Ordered Ordered 2SLS
probit probit
(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix)
Age/10 (in years) -0.104**  -0.058*** -0.043**  -@24** -0.040*** -0.023*** -0.161** -0.118*** -0.012
(0.006) (0.006) (0.008) (0.008) (0.008) (0.008) 0gm) (0.021) (0.009)
Index for cognitive skills - 0.108*** - 0.064*** - 0.054*** - 0.157**  0.091***
(0.007) (0.007) (0.007) (0.018) (0.013)
1 if female - - -0.062***  -0.068*** -0.067*** -0.071*** -0.170*** -0.185*** -0.074***
(0.016) (0.016) (0.016) (0.016) (0.038) (0.038) .01®)
Years of education - - 0.020***  0.015**+* 0.017** 0.013** 0.038***  (0.029*** 0.011***
(0.001) (0.002) (0.001) (0.002) (0.004) (0.004) .0(2)
1 if Living in a couple - - 0.099**  0.086***  0.056*** 0.047** 0.163***  0.144**  0.041***
(0.015) (0.015) (0.015) (0.015) (0.038) (0.038) .01®)
Household size - - -0.027***  -0.024*** -0.028*** -0.025*** -0.091** -0.085*** -0.023***
(0.008) (0.008) (0.008) (0.008) (0.020) (0.020) .0(B)
# of chronic diseases - - -0.001 -0.001 0.000 0.000 0.002 0.002 0.000
(0.005) (0.005) (0.005) (0.005) (0.012) (0.012) .0(®)
# of symptoms - - -0.002 0.000 0.001 0.003 -0.002 0.003 0.005
(0.004) (0.004) (0.004) (0.004) (0.010) (0.010) .0o(@)
Height (in cm) - - 0.004**  0.004***  0.004** 0.004*>* 0.008***  0.007*** 0.003***
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) .0(q)
Ln(Wealth) - - - - 0.038**  0.036***  0.156***  0.149**  (0.034***
(0.003) (0.003) (0.009) (0.009) (0.003)
Controls for labour force status No No Yes Yes Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes Yes Yes sYe Yes
R? 0.099 0.119 0.141 0.147 0.157 0.161 - - -
Number of observations 11,662 11,662 11,662 11,662 11,662 11,662 11,662 11,662 11,662

Note: SHARE 2006. The dependent variable takesdhee of 1 for individuals not willing to take afipancial risks and 4 if the individual reports lvig to take substantial
financial risks expecting receive a substantialinmet Cognitive skills are measured as the first ponent from a principal component analysis usirgy sbore from the
fluency test, the word recall test and the numetasy. Standard errors are in parentheses. (*), (***) mean that the coefficient estimate is sigrantly different from
zero at the 10%, 5%, 1% levels, respectively.
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Table 3. Modelsfor financial risk preference. 50-75 year-old.

Financial risk attitude

OLS OLS OLS OLS OLS OLS Ordered Ordered 2SLS
probit probit
(1) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix)
Age/10 (in years) -0.094***  -0.051*** -0.023* -0.@0 -0.020 -0.007 -0.096*** -0.066**  0.002
(0.010) (0.010) (0.014) (0.014) (0.014) (0.014) o0®|1) (0.031) (0.014)
Index for cognitive skills - 0.116*** - 0.068*** 0.055*** - 0.148***  0.098***
(0.008) (0.009) (0.009) (0.019) (0.015)
1 if female - - -0.066*** -0.073** -0.074** -0.080** -0.168*** -0.183** -0.084***
(0.018) (0.018) (0.018) (0.018) (0.041) (0.041) 0.0(18)
Years of education - - 0.021*+*  0.016** 0.0%* 0.014*>* 0.037*** 0.028**  0.011***
(0.002) (0.002) (0.002) (0.002) (0.004) (0.004) 0.002)
1 if Living in a couple - - 0.104***  0.093** 0.049***  0.043** 0.125*+*  0.112**  0.038**
(0.018) (0.018) (0.018) (0.018) (0.041) (0.041) 0.0(18)
Household size - - -0.028*** -0.025*** -0.028 -0.026*** -0.078*** -0.074** -0.024***
(0.009) (0.009) (0.009) (0.009) (0.020) (0.020) 0.009)
# of chronic diseases - - 0.001 0.001 0.001 .00D 0.003 0.005 0.002
(0.006) (0.006) (0.006) (0.006) (0.013) (0.013) 0.006)
# of symptoms - - -0.004 -0.001 0.001 0.002 0.0604 0.000 0.004
(0.005) (0.005) (0.005) (0.005) (0.011) (0.011) 0.005)
Height (in cm) - - 0.005***  0.004***  0.004*** 0.004*** 0.008*** 0.007**  0.003***
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) 0.001)
Ln(Wealth) - - - - 0.046***  0.043***  0.161***  0.154**  0.042***
(0.003) (0.003) (0.010) (0.010) (0.003)
Controls for labour force status No No Yes Yes Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes Yes Yes sYe Yes
R? 0.095 0.115 0.138 0.143 0.156 0.160 - - -
Number of observations 9,332 9,332 9,332 9,332 2,33 9,332 9,332 9,332 9,332

Note: SHARE 2006. The dependent variable is takesvalue of 1 for individuals not willing to takenafinancial risks and 4 if the individual reposslling to take
substantial financial risks expecting receive assatttial return. Cognitive skills are measuredhesfirst component from a principal component asialyising the score
from the fluency test, the word recall test andriheneracy test. Standard errors are in parenth@3eg*), (***) mean that the coefficient estimatis significantly different
from zero at the 10%, 5%, 1% levels, respectively.
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Table4. Modelsfor stocks owner ship

Stock ownership

OLS OLS OLS OLS OLS OLS Probit Probit 2SLS
(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix)
Age/10 (in years) -0.038***  -0.012*** -0.008* 0.001 -0.006 0.001 -0.067*** -0.036 0.009*
(0.003) (0.004) (0.005) (0.005) (0.005) (0.005) 0]%6))] (0.026) (0.005)
Index for cognitive skills - 0.060*** - 0.031*** - 0.023*** - 0.107**  0.048***
(0.004) (0.004) (0.004) (0.022) (0.008)
1 if female - - 0.007 0.005 0.004 0.002 0.010 0.000 0.000
(0.010) (0.010) (0.009) (0.009) (0.047) (0.047) .0(D®)
Years of education - - 0.014***  0.012**  0.011** 0.010*** 0.050***  0.043***  (0.008***
(0.001) (0.001) (0.001) (0.001) (0.004) (0.005) .0()
1 if Living in a couple - - 0.075**  0.069**  0.043**  0.040*** 0.158**  0.144***  (0.035***
(0.009) (0.009) (0.009) (0.009) (0.047) (0.047) .009)
Household size - - -0.008 -0.006 -0.008* -0.007 -0.050** -0.046 -0.005
(0.005) (0.005) (0.005) (0.005) (0.026) (0.026) .0(®)
# of chronic diseases - - -0.003 -0.003 -0.002 -0.002 -0.011 -0.011 .002
(0.003) (0.003) (0.003) (0.003) (0.014) (0.014) .0(B)
# of symptoms - - -0.006*** -0.005**  -0.003 -0.002 -0.024**  .020* -0.002
(0.002) (0.002) (0.002) (0.002) (0.012) (0.012) .0(@2)
Height (in cm) - - 0.002***  0.002***  0.002**  0.002*** 0.007** 0.006** 0.001***
(0.001) (0.001) (0.001) (0.001) (0.003) (0.003) .o(1)
Ln(Wealth) - - - - 0.028***  0.027**  0.297***  0.292**  0.026***
(0.002) (0.002) (0.014) (0.014) (0.002)
Controls for labour force status No No Yes Yes Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes Yes Yes sYe Yes
R? 0.153 0.169 0.188 0.192 0.211 0.213 - - -
Number of observations 11,217 11,217 11,217 11,21711,217 11,217 11,217 11,217 11,217

Note: SHARE 2006. The dependent variable is takesvalue of 1 for individuals reporting having s#tecand 0 otherwise. Cognitive skills are measuredhe first
component from a principal component analysis utiiegscore from the fluency test, the word reeadt ind the numeracy test. Standard errors ar@réngheses. (*), (**),
(***) mean that the coefficient estimate is sigodéntly different from zero at the 10%, 5%, 1% lsyeéspectively.
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Table5. Modelsfor financial risk attitude. Country by country estimation

Financial risk attitude

OLS OLS OLS Ordered Ordered 2SLS
probit probit
(i) (i) (iif) (iv) (v) (vi)
Austria Age/10 -0.076*** -0.051** 0.005 -0.108 -0.8 0.029
(0.019) (0.020) (0.025) (0.084) (0.085) (0.026)
Index for cognitive skills 0.063*** 0.043* 0.1 0.122%**
(0.019) (0.019) (0.067) (0.034)
Number of observations 771 771 771 771 771 771
Belgium Age/10 -0.086*** -0.023 0.001 -0.071 -0.006 0.019
(0.014) (0.015) (0.019) (0.047) (0.049) (0.020)
Index for cognitive skills 0.151*** 0.084*** 0.26*** 0.140***
(0.016) (0.017) (0.043) (0.028)
Number of observations 1793 1793 1793 1793 1793 9317
Denmark Age/10 -0.243*** -0.216*** -0.087** -0.235* -0.218*** -0.077*
(0.024) (0.027) (0.040) (0.074) (0.076) (0.041)
Index for cognitive skills 0.065** 0.028 0.061 .082
(0.031) (0.032) (0.060) (0.052)
Number of observations 792 792 792 792 792 792
France Age/10 -0.065*** -0.016 -0.023 -0.188*** a9~ -0.007
(0.013) (0.015) (0.020) (0.064) (0.068) (0.021)
Index for cognitive skills 0.105*** 0.046*** 0.15*** 0.089***
(0.015) (0.017) (0.056) (0.028)
Number of observations 1270 1270 1270 1270 1270 7012
Germany Age/10 -0.093*** -0.041** 0.005 -0.146* a@2 -0.008
(0.019) (0.021) (0.028) (0.083) (0.086) (0.033)
Index for cognitive skills 0.114*** 0.054** 0.187** 0.014
(0.020) (0.022) (0.064) (0.053)
Number of observations 991 991 991 991 991 991
Greece Age/10 -0.063*** -0.021 -0.033 -0.194%** 130** -0.034
(0.014) (0.017) (0.021) (0.061) (0.063) (0.022)
Index for cognitive skills 0.096*** 0.076*** 0.@4*** 0.070**
(0.021) (0.023) (0.065) (0.035)
Number of observations 1453 1453 1453 1453 1453 5314
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Table5 (continued).

Fiancial risk attitude

OLS OLS OLS Ordered Ordered 2SLS
probit probit
(i) (i) (ii) (iv) (v) (vi)
Italy Age/10 -0.083*** -0.033* -0.017 -0.227%** -Q98** -0.015
(0.016) (0.018) (0.020) (0.080) (0.083) (0.022)
Index for cognitive skills 0.099*** 0.009 0.103 0.019
(0.017) (0.020) (0.073) (0.038)
Number of observations 1163 1163 1163 1163 1163 6311
Netherlands Age/10 -0.098*** -0.064*** -0.043* -QLR*** -0.186** -0.030
(0.018) (0.020) (0.026) (0.071) (0.073) (0.027)
Index for cognitive skills 0.102*** 0.021 0.082 0.070*
(0.022) (0.023) (0.060) (0.041)
Number of observations 1148 1148 1148 1148 1148 4811
Spain Age/10 -0.049*** -0.030** -0.022 -0.298*** -B50** -0.025
(0.012) (0.014) (0.018) (0.108) (0.113) (0.021)
Index for cognitive skills 0.046*** 0.020 0.169* 0.013
(0.016) (0.019) (0.102) (0.040)
Number of observations 844 844 844 844 844 844
Sweden Age/10 -0.209*** -0.137%** -0.064* -0.173**  -0.148** -0.046
(0.026) (0.029) (0.039) (0.057) (0.058) (0.040)
Index for cognitive skills 0.174*** 0.086*** 0.34*** 0.164***
(0.031) (0.032) (0.047) (0.058)
Number of observations 1317 1317 1317 1317 1317 1713
Switzerland Age/10 -0.055 -0.025 -0.109 -0.325 18.3 0.179
(0.053) (0.066) (0.088) (0.204) (0.229) (0.143)
Index for cognitive skills 0.053 -0.006 0.013 550***
(0.070) (0.076) (0.197) (0.216)
Number of observations 120 120 120 120 120 120
Control variables included No Yes Yes Yes Yes Yes
Control for wealth No No Yes Yes Yes Yes

Note: SHARE 2006. The dependent variable takesdhee of 1 for individuals not willing to take afipancial risks and 4 if the individual reports lvig to take substantial
financial risks expecting receive a substantialinmet Cognitive skills are measured as the first gonent from a principal component analysis usirgy sbore from the
fluency test, the word recall test and the numetasy. Standard errors are in parentheses. (*), (***) mean that the coefficient estimate is siigantly different from

zero at the 10%, 5%, 1% levels, respectively.
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Table6. Modelsfor financial risk attitude including the three measur es of cognitive skills.

Financial risk attitude

OLS OLS OLS OLS OLS OLS Ordered Ordered 2SLS
probit probit
(i) (i) (iii) (iv) (v) (vi) (vii) (viii) (ix)
Age/10 (in years) -0.104***  -0.063*** -0.043*** -M26*** -0.040*** -0.026*** -0.161** -0.123*** -0.013
(0.006) (0.006) (0.008) (0.008) (0.008) (0.008) 0)2())] (0.021) (0.009)
Numeracy score - 0.085*** - 0.04 7% - 0.040%*** - 0.110**  0.042*
(0.006) (0.007) (0.007) (0.017) (0.019)
Fluency score - 0.039%*** - 0.022%** - 0.018** - 0.047**  0.035*
(0.007) (0.007) (0.007) (0.016) (0.019)
Memory score - 0.011 - 0.013* - 0.011 - 0.045***  0.037*
(0.007) (0.007) (0.007) (0.017) (0.022)
1 if female - - -0.062***  -0.059*** -0.067*** -0.064** -0.170*** -0.167*** -0.072***
(0.016) (0.016) (0.016) (0.016) (0.038) (0.039) .01®)
Years of education - - 0.020***  0.015**  0.017** 0.013*** 0.038**  0.028**  0.010***
(0.001) (0.002) (0.001) (0.002) (0.004) (0.004) .0(2)
1 if Living in a couple - - 0.099***  0.087**  0.056*** 0.048*** 0.163**  0.145**  0.041***
(0.015) (0.015) (0.015) (0.015) (0.038) (0.038) .0(®)
Household size - - -0.027**  -0.024*** -0.028*** -0.026*** -0.091*** -0.086*** -0.023***
(0.008) (0.008) (0.008) (0.008) (0.020) (0.020) .0(®)
# of chronic diseases - - -0.001 -0.001 0.000 0.000 0.002 0.002 0.000
(0.005) (0.005) (0.005) (0.005) (0.012) (0.012) .0(®)
# of symptoms - - -0.002 0.000 0.001 0.003 -0.002 0.003 0.005
(0.004) (0.004) (0.004) (0.004) (0.010) (0.010) .oQah)
Height (in cm) - - 0.004***  0.004***  0.004**  0.003*** 0.008**  0.007**  0.003***
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) .o()
Ln(Wealth) - - - - 0.038**  0.035***  0.156***  0.148**  (0.034***
(0.003) (0.003) (0.009) (0.009) (0.003)
Controls for labour force status No No Yes Yes Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes Yes Yes sYe Yes
R? 0.099 0.123 0.141 0.148 0.157 0.162 - - -
Number of observations 11,662 11,662 11,662 11,662 11,662 11,662 11,662 11,662 11,662

Note: SHARE 2006. The dependent variable takesdhe of 1 for individuals not willing to take afipancial risks and 4 if the individual reports lwig to take substantial
financial risks expecting receive a substantialinret Cognitive test scores are normalized. Stanéarors are in parentheses. (*), (**), (***) meahat the coefficient
estimate is significantly different from zero aeth0%, 5%, 1% levels, respectively.
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Appendix

Table Al. Descriptive statistics.

Means or

percentage
Country:
Austria 6.6%
Belgium 15.4%
Denmark 6.8%
France 10.9%
Germany 8.5%
Greece 12.5%
Italy 10.0%
Netherlands 9.8%
Spain 7.2%
Sweden 11.3%
Switzerland 1.0%
Cognitive scores:
Memory score 8.6
Fluency score 19.2
Numeracy score 35
Individual characteristics:
Age 66.3
1 if woman 53.4%
Years of education 10.4
1if living in a couple 64.3%
Household size 2.0
Number of chronic diseases 1.58
Number of symptoms 1.74
Height (in cm) 167.9
Labour force status:
1 if working 24.5%
1 if retired 56.3%
1 if unemployed 2.3%
1 if disabled 3.0%
1 if inactive 13.9%
Household wealth (median) 227,484
Number of observations 11,662

Note: SHARE 2006.
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Table A2. Linear probability model of stocks owner ship.

Stock ownershi

(i) (ii)

Willingness to take financial risks:

Reference Reference

No risks at all Category Category -
Average risk 0.250*** 0.212%**
(0.009) (0.009)
Above average risks 0.366*** 0.324x**
(0.015) (0.014)
Substantial risk 0.364*** 0.317***
(0.032) (0.031)
Age/10 (in years) -0.015*** 0.002
(0.003) (0.005)
1 if female - 0.016*
(0.009)
Years of education - 0.008***
(0.001
1 if Living in a couple - 0.033%**
(0.009)
Household size - -0.003
(0.004
# of chronic diseases - -0.002
(0.003)
# of symptoms - -0.004*
(0.002)
Height (in cm) - 0.001**
(0.000)
Labour force status:
1 if working - -
1 if retired - 0.022**
(0.010)
1 if unemploye - 0.00¢
(0.021)
1 if disabled - 0.015
(0.020)
1 if inactive - 0.017
(0.012)
Ln(Wealth) - 0.021**
(0.001)
Country fixed effect Yes Yes
R 0.247 0.276
Number of observatio 11,217 11,217

Note: SHARE 2006. The dependent variable takesviilae of 1 for individuals reporting having stockad 0
otherwise. Standard errors are in parentheses(*)),(***) mean that the coefficent estimate igygificantly different
from zero at the 10%, 5%, 1% levels, respectively.
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