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Abstract 

Using Survey of Health, Aging, and Retirement in Europe (SHARE), this paper 

examines the effect of cognitive abilities (numeracy, fluency, and recall) on the 

consumption of life insurance in sixteen European countries. We classify the sixteen 

countries into advanced and emerging countries based on their economic development.  

Our results show that individuals with higher numeracy, fluency, and/or recall scores are 

more likely to purchase life insurance in advanced countries. However, for individuals in 

emerging countries, only recall score exhibits a significant positive relationship with life 

insurance purchase. We also find that males with higher fluency are inclined to purchase 

life insurance policies than females in the whole sample (the total of sixteen countries). In 

addition, the evidence shows that individuals with lower education but higher numeracy 

are more likely to purchase life insurance policies than those with lower numeracy (in the 

whole sample of sixteen countries). Finally, our study reveals that there is a tendency for 

countries with higher degree of power distance, higher collectivist, lower degree of 

uncertainty avoidance, more short-term orientation, or higher degree of indulgence tend 

to buy more life insurance policies.  
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1. Introduction  

The primary function of life insurance is to provide a risk management tool for 

individuals to compensate the loss of income resulted from an unexpected death (Yaari, 

1965). Life insurance often helps the decreased to carry out family responsibilities such 

as educating children, paying off mortgages, and providing revenue for survivors (Parrish, 

2014). Most of previous studies have analyzed the demand for life insurance, using the 

demographic  and economic factors of the households and individuals data in the 

following advanced countries: Germany (Walliser and Winter, 1999; Sommer, 2007; 

Sauter et al., 2015), France (Bernard et al., 2003), Italy (Jappelli and Pistaferri, 2003), 

and the U.S. (Gandolfi and Miners, 1996; Frees and Sun, 2010; Liebenberg et al., 2012).
1
 

Traditionally demographic and economic factors are considered as key elements to 

purchase of life insurance, we propose one’s knowledge such as cognitive abilities also 

have impact on the decision of buying life insurance. 

Prior studies have examined the relationship between cognition and financial 

decisions (mainly focusing on risky assets holding). Christelis et al. (2010) suggest that 

cognitive skills might have impact on the decisions of purchasing stocks or other 

financial assets.  They argue cost of gathering and processing information is related to 

cognitive skills which is important to stockholding.  They also suggest that cognitive 

skills tend to related to risk aversion and perception of risk which are important to the 

decision of financial assets holdings.  Some empirical studies show that people with 

                                                           
1
 The determinants of life insurance are widely documented, using aggregated data in different countries. The main 

factors of the demand for life insurance are income per capita, young dependency ratio, social security system, and 

inflation (Beck and Webb, 2003; Hwang and Greenford, 2005; Li et al., 2007; Kjosevski, 2012). Moreover, some 

studies find that bequest motive and tax advantages are reasons of buying life insurance in Germany (Sauter et al., 

2015).  
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higher cognitive abilities tend to invest in risky markets in Europe (Christelis et al., 2010; 

Van Rooij et al., 2011; Atella et al., 2012).  

We believe cost of gathering and processing information, risk aversion, and risk 

perception which are associated with cognitive skills are also related to the decisions of 

purchasing life insurance.  This study, thus, examines the demand for life insurance by 

focusing on the role of cognitive ability. Using surveyed data, we analyze the association 

between the level of cognitive abilities (numeracy, fluency, and recall) and individuals’ 

life insurance holding among sixteen European countries.  

In addition to demographic factors and cognitive abilities, economic factors also have 

major impact on life insurance purchases. Several studies provided evidence of a positive 

relationship between life insurance demand and income (Beck and Webb, 2003; Li et al., 

2007; Lee, 2010). Thus, it is essential to take the country differences in economic 

develop effect into account in our study. We follow Swiss Re (2013) and classify the 

European countries into advanced and emerging markets based on the results of the world 

insurance purchase in 2012.  We examine whether economic development has any impact 

on the relation between cognitive skills and life insurance purchases. 

There is an alternative country difference factor, culture, which has been discussed 

extensively in recent literature. As Henrich (2000) describes, those behavioral rules, 

expectations, notions of fairness seem to vary among groups of people (countries, in this 

study). In addition, social learning is very important for economic behavior. Based on this 

view, we may consequently conclude that cultural differences among countries will 

influence economic behavior greatly. To analyze and compare the cultural aspects in 

sixteen European countries, we account for six types of the national cultural dimensions 
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by following the framework of Hofstede’s study and his country scores given as index 

numbers for each single country (Hofstede, 2001), namely “Power Distance” (PDI), 

“Individualism” (IDV), “Masculinity” (MAS), “Uncertainty Avoidance” (UAI), “Long-

term Orientation” (LTO), and “Indulgence” (IND).  

To the best of our knowledge, this is the first paper empirically demonstrates the 

effect of cognitive abilities on the demand for life insurance in Europe. Our results show 

that all three higher cognitive abilities (numeracy, fluency, and recall) are significantly 

positively correlated with holding life insurance in the advanced markets. In contrast, 

only recall scores exhibit a significant positive relationship with life insurance purchase 

in emerging markets. Moreover, we observe those nations with higher PDI, lower IDV, 

lower UAI, lower LTO, or higher IND are more likely to hold life insurance than the rest 

of nations. Our results provide policy implication for insurers in European countries: the 

marketing strategy of life insurance can be extended by considering not only 

demographic factors but also individuals’ cognitive abilities, economic development level 

and national cultural differences.                                                              

The rest of this paper is organized as follows. Section 2 provides a literature review. 

Section 3 discusses our research methods. Section 4 presents the empirical results. Finally, 

Section 5 is our conclusion. 

 

2. Literature Review and Hypothesis Development 

 Cognitive ability and financial decision behavior 

Cognitive ability is a process of organizing information, which includes operations of 

perception, attention, understanding, and memory as access to information (Bostrom and 
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Sandberg, 2009). Individuals with better cognitive performance will be better informed, 

and will make better financial decisions (Christelis et al., 2010; van Rooij et al., 2011). 
2
 

There are various types of cognitive abilities used in prior studies. Burks et al. (2009) 

rely on intelligence quotient (IQ) to analyze individual’s economic preferences. They 

note that individuals with better cognitive skills are more patient or willing to take risks, 

or more capable of planning. Lusardi and Mitchell (2007a) use a questionnaire requires 

multiple skills (calculation, lottery, compound interest, political literacy or names of the 

President and vice President) to assess takers' financial and political literacy. Their results 

show that those who display low financial and political literacy are less likely to plan for 

retirement and accumulate their wealth. Van Rooij et al. (2011) use two modules, 

households with basic financial literacy and advanced financial knowledge, to measure 

cognitive ability. They discover that households with high levels of basic literacy rely on 

financial magazines, books, and financial information while people with higher financial 

literacy choose to discuss with financial experts before they make investment decisions.  

Recently, more papers apply cognitive abilities such as numeracy, fluency and recall 

to measure the relationship between cognitive ability and the decision of holding risky 

assets (Christelis et al., 2010; Atella et al., 2012; Bonsang and Dohmen 2015) in Europe. 

Bonsang and Dohmen (2015) also point out that a determinate factor of the negative 

association between risk attitude and age is cognitive aging. These results naturally bring 

out a conjecture: Is life insurance purchase connected with cognitive ability just similar to 

the connection between risky assets and cognitive ability? In fact, Heo et al., (2013) 

                                                           
2
 There has been an increasing focus on cognitive factors. The higher cognitive ability is associated with 

higher education (Hatch et al., 2007; Mazzonna and Peracchi 2012), physical activity (Łojko et al., 2014), 

and social activities (Hu et al., 2012). In addition, some studies suggest that factors such as retirement 

(Mazzonna and Peracchi 2012), low income (Koster 2005), old age and male gender (Xu et al., 2014), 

diabetes (Grodstein et al., 2001) or hypertension (Novak and Hajjar 2010) may lead to an increase in 

cognitive decline. 
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indicate that individuals who observe an increase in net worth and have a higher intention 

to save are more likely to purchase life insurance in United States. Cavapozzi et al., (2013) 

find that consumers’ sequence purchasing behavior between life insurance and risk assets 

is initial life insurance and then investment in stocks and mutual funds in Europe. More 

recently, Shi et al. (2015) provide an insight that there is a positive relationship between 

life insurance and stock, bond, deposit, and real estate present in Chinese household’s 

financial decision. These findings suggest that the life insurance acts more a 

complimentary role for risky assets decision making. Therefore, we speculate that 

cognitive ability has a positive effect on life insurance purchase just like the way of 

cognitive ability affects risky assets decision making. 

 

Cognitive ability and financial decision behavior 

Based on the two streams of literature, we suggest that the cognitive ability of an 

individual is associated with his or her decision of purchasing life insurance. We develop 

three specific hypotheses below. 

Numeracy and Life Insurance Purchase 

Numeracy can be defined as the ability to “think and express oneself effectively in 

quantitative terms.”  Life insurance policy contains premiums, cash value, death value, 

and/or dividends which are all expressed in numbers.  An individual needs to understand 

these numbers before making a purchase.  In addition, when an individual compares 

different types of policies (e.g., whole life versus term life), he or she needs to be able to 

evaluate policies quantitatively.  Without numeracy skills, an individual would not be 

able to estimate a life insurance policy or compares different types of policies.  Thus, the 
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probability of purchasing a life insurance policy is smaller when an individual does not 

have high numeracy skills.  Our Hypothesis 1 is stated below: 

Hypothesis 1: Numeracy skill is positively associated with life insurance holding. 

Fluency and Life Insurance Purchase 

Fluency can be defined as the ability “to read with speed, accuracy, and proper 

expression.”  Although life insurance policies have been rewritten to be easily understood 

by ordinary people, they are still not the easiest documents.  The legal aspects of life 

insurance policies are very difficult to understand even for individuals with average 

literacy.  An individual with low fluency skills would have difficulty to thoroughly 

understand a life insurance policy and is less likely to purchase life insurance policies.  

Our Hypothesis 2 is stated below: 

Hypothesis 2: Fluency skill is positively associated with life insurance holding. 

Recall and Life Insurance Purchase 

Recall can be defined as the ability to “bring a thought or an idea learned previously, and 

thus transform those information stored in memory into conscious awareness.”  It is 

obvious that recall skill is an essential skill in the learning process.  Without recall ability, 

one may not be able to learn something new.  For example, if one cannot recall a 

definition of cash value, it would be very difficult to understand the whole text of life 

insurance policy.  An individual with low recall skills would have difficulty to thoroughly 

understand a life insurance policy and is less likely to purchase life insurance policies.  

Our Hypothesis 3 is stated below: 

Hypothesis 3: Recall ability is positively associated with life insurance holding. 
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The other determinants of life insurance  

On the basis of the existing theoretical and empirical literature, we include other main 

characteristics that could also affect the demand for life insurance. The main factors are 

as follows: income, education, household size, life expectancy and pension.  

In terms of the ability to pay premiums, an individual's or a household's current 

income is one of the essential factors of life insurance purchase. Thus, income probably is 

the most influential determinant of purchasing life insurance. Ward and Zurbruegg (2002) 

find that the income effect on life insurance consumption is far higher in Asia than in 

other countries. Zietz (2003) reviews fourteen studies and concludes that most studies 

indicate that individuals with higher income show a higher propensity to hold life 

insurance. Ç elik and Kayali (2009) also find that income is the central variable which 

affects life insurance purchase in European countries. 

 

Education  

Generally, high levels of education have been thought to lead to an increase in life 

insurance demand. For instance, education is one of the key determinants of life 

insurance in China, Hong Kong and Taiwan (Hwang and Greenford, 2005). In order to 

define the relationship between education and life insurance, Li et al. (2007) estimate the 

country’s level of education by its tertiary gross enrollment ratio (GER), and their study 

reveals that education level is positively related to life insurance demand in OECD 

countries (include 30 European countries). In contrast, Ç elik and Kayali (2009) find a 

negative relationship between education and life insurance purchases from 2000 to 2006 

in European countries. We predict the positive sign of the association of education and 
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demand for life insurance. In this current study we define the education determinant as 

years of education completed rather than educational degrees achieved. 

 

Household size 

Household size shows the structure of household in terms of a number of people, and 

dependents on the household's main source of income. It is important to safeguard 

dependents against the uncertainty caused by the death of wage earner. Li et al. (2007) 

illustrate that life insurance purchases display a significant correlation with the number of 

dependents. Zietz (2003) analyzes the literature associated with the relationship between 

household size and life insurance demand among 14 studies and finds that nine studies 

show a positive association, three studies show a negative and the rest two record no 

association. In a more recent study, Kjosevski (2012) determines the household size by 

young dependency ratio and old dependency ratio. The results do not detect either young 

dependency ratio or old dependency ratio is associated with life insurance demand.  

Based on the discussions above, we also examine the relationship between household size 

and the demand for life insurance. In this study, we measure household size with the total 

of members in the each household.  

 

Life expectancy 

Societies with longer life expectancy should have less mortality coverage costs, but 

may have higher savings through life insurance. Beck and Webb (2003) observe that life 

expectancy has no association with life insurance consumption across countries. On the 

contrary, Inkmann and Michaelides (2012) note that term life insurance purchase 

increases with lower survival probabilities in England.  
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Pension 

Few studies have investigated the relationship between public pension and life 

insurance. For people who believe that the public pension is too generous, purchasing 

more life insurance is a way to increase bequest. Thus, the precise effect of how public 

pension serves as an income source may impact on life insurance demand depends on the 

relative level between the savings and bequest motives (Sauter et al. 2015). In Germany, 

there is a higher tendency for self-employed individuals who are not covered by the 

public pension system to buy life insurance and accumulate their wealth, reaching higher 

wealth levels (Sommer, 2007). Andersson and Eriksson (2015) examine the impact of 

compulsory pension on the demand for life insurance in Sweden and find that 

compulsory pension reduces the demand for life insurance.  

 

The effect of national culture dimensions 

The essential need underlying one's holding life insurance is to take care of his or her 

dependents after his or her death, and this basic requisite may be influenced by the factor 

of national cultures. For example, Chui and Kwok (2008) examine whether national 

culture would affect life insurance consumption by using Hofstede’s cultural dimensions 

across 41 countries. They reveal that the factor of individualism significantly positively 

impacts on the decision of purchasing life insurance while power distance and 

masculinity are significantly negatively related with life insurance. They further analyze 

how national culture practices contribute to cross-country variations in life insurance 

purchase among 38 countries, applying data in the project GLOBE (Global Leadership 

and Organization Behavior Effectiveness). The GLOBE includes several additional 

cultural dimensions which were not included in Hofstede’s analysis. The results suggest 
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that collectivism is significantly negatively associated with life insurance; by contrasts 

power distance is significantly positively related with life insurance (Chui and Kwok, 

2009). Similarly, we will consider the impact of national culture on the life insurance 

consumption according to Hofstede’s dimensions while using data from SHARE.  

 

3. Empirical analysis 

Data 

We use a dataset from the Survey of Health, Aging and Retirement in Europe 

(SHARE), Wave 4 (2010-2011), which surveyed households with at least one member 

aged 50 or older in the following sixteen countries: Denmark, Sweden, Austria, Belgium, 

France, Germany, the Netherlands, Switzerland, Poland, the Czech Republic, Italy, Spain, 

Hungry, Portugal, Slovenia and Estonia. Wave 4 includes more countries’ participants 

and acquires more detailed information than previous Waves. We drop observations with 

missing values on any of the variables relevant to our analysis. Our overall sample is 

composed of 51,362 observations.  

SHARE provides detailed information on standard demographic variables, health, 

cognition, intensity of social interaction, and a variety of economic and financial 

variables, including net wealth, gross income and household total consumption. In our 

paper, dependent variable is the individual’s propensity to purchase life insurance. We 

specifically focus on the cognitive variables that are relevant to financial investment: 

ability to perform numerical operations (which we term as numeracy), planning and 

executive function (fluency), and recall.  SHARE provides information on all these 

domains. 
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In addition, we use six types of the national cultural dimensions from the Hofstede’s 

analysis (Hofstede, 2001). The Hofstede’s national cultural dimensions are the most 

widely used cultural indices in the international business literature and contain a 

relatively large number of observations of various countries.
3
  

 

Variables and descriptive statistics 
 

This section describes the variables and reports the sample characteristics for 

individuals in advanced and emerging markets. We define cognitive ability as three types: 

numeracy, fluency and recall, according to the previous studies which also apply data 

from SHARE (Christelis et al., 2010; Atella et al., 2012; Paccagnella et al., 2013).  

The variables used in this paper are defined as follows:  

Life insurance: a dummy variable that equals 1 if individuals hold life insurance and 0 

otherwise. 

Higher cognitive abilities (numeracy, fluency and recall): a dummy variable that equals 1 

if numeracy (fluency and recall) score is higher than average score and 0 if 

numeracy (fluency and recall) score is lower than average score.  

Male: a dummy variable that equals 1 if individual is male and 0 otherwise. 

Age: a dummy variable that equals 1 if the age of individual is 65 or older, and 0 if age of 

the individual is 50 or younger than 65 years old. 

Higher education: a dummy variable that equals 1 if the number of years of education 

completed is longer than or equal to 10 and 0 otherwise. 

Marital status: a scale from 1 to 4 (1=married, 2=divorced, 3=widowed and 4=never 

married).  

With children: a dummy variable that equals 1 if individual with child and 0 otherwise.  

Household size: the total of household members.  

Log household income: natural log of monthly household income.  

Log pension: natural log of individual’s pension.  
                                                           

3
 Hofstede’s analysis relies on value-based framework for measuring cultures and this framework implicitly assumes 

that knowing values in a culture tells us that what actually happens in the culture (Javidan et al. 2006). 
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Probability to receive any inheritance: the probability to receive any inheritance from 0 

to 100%.  

Higher life expectancy: a dummy variable that equals 1 if individual expects to live at 

least 10 years and 0 otherwise.  

Exercise: a dummy variable that equals 1 if individual exercises and 0 otherwise.        

Smoking: a dummy variable that equals 1if individual smokes and 0 otherwise. 

Drinking: a dummy variable that equals 1 if individual drinks and 0 otherwise. 

Social activity: a dummy variable that equals 1 if individual with social interactions, and 

0 otherwise. 

Hypertension: a dummy variable that equals 1 if individual has hypertension and 0 

otherwise. 

Stroke: a dummy variable that equals 1 if individual had stroke and 0 otherwise. 

Diabetes: a dummy variable that equals 1 if individual has diabetes and 0 otherwise. 

Self-perceived health: a scale from 1 to 3 (3=good+, 2= fair and 1= poor).  

Higher national cultures ((power distance (PDI), individualism (IDV), masculinity versus 

femininity (MAS), uncertainty avoidance (UAI), long-term versus short-term 

orientation (LTO), indulgence versus restraint (IND)).  All the culture variables 

are  dummy variables that equal to 1 if the scores of the national culture 

dimensions are from 51 to 100, and 0 if the score of national cultures are below 

50.  

The details of all variables used in this paper are shown in the Appendix (Table A1).  

 

 

The results in Table 1 show the percentages of life insurance purchase are 13% and 

17% in emerging markets and advanced markets, respectively. For the level of cognitive 

abilities, the mean scores for numeracy are 3.46 for advanced markets and 3.42 for 

emerging markets, respectively. The mean scores for fluency (recall) are as follows: the 

scores of advanced markets are 19.64 (4.04) and the ones of emerging markets are 20.87 

(3.60).  For cognitive dummy variables, 61% of those who live in more advanced markets 

earn a higher recall score, compared to 53% of those who live in emerging markets. On 
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the contrary, there are 48% of individuals live in emerging markets show higher fluency 

while merely 42% in advanced markets. The percentages of higher numeracy are almost 

the same for both advanced (51%) and emerging markets (50%) (Please also see 

Appendix Table A2). 

Overall, the majority of the respondents are female (56%). The proportion of older 

people is around 61% on average. Most of respondents are higher educated (59%), while 

the percentages of higher educated are 73% in emerging markets and 52% in advanced 

markets. About 73% of individuals are married, 91% with children, and the average 

household size is 2.18 people in the pooling data.  

The means of log-monthly income for a household and log-pension for an individual 

averaged are 9.94 euro and 4.93 euro, respectively. The average probability of receiving 

inheritance is quite disparate across countries, advanced markets show much higher 

percentages (17.1%) than emerging markets (7.25%). For full sample (all countries), 72% 

of individuals expects to live at least 10 years in the future. Most household heads lead a 

healthy lifestyle with regular exercises (75%), without smoking (81%), without drinking 

(54%), and good self-perceived health (60%), while only very few consider themselves 

have social activity (29%).  

(Table 1 here) 

Prior research splits the data into distinctive groups to further examine whether 

different types of cognitive ability would vary by age (Christelis et al., 2010; Van Rooij 

et al., 2011; Atella et al., 2012), by education (Christelis et al., 2010; Van Rooij et al., 

2011), and by gender (Van Rooij et al., 2011). Following the literature, we apply the 

same characteristics, age, education, and gender, to divide our data into different groups.  
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For the numeracy, Fig. A1 exhibits that male, younger (age less than 65), or higher 

educated individuals are identified with relatively greater mean numeracy scores in all 

countries. In addition, younger age or higher education exerts higher fluency and greater 

recall in all countries. Another interesting finding is that the mean scores of fluency 

(recall) for female are similar to (or even higher than) those of the male (Fig A2 and Fig 

A3).  

In order to examine the possible strength of association among life insurance 

purchase and explanatory variables, we calculate Pearson’s correlation matrix and 

evaluate with its statistical significance. There are significant positive associations 

between life insurance and three types of cognitive abilities as well as other control 

variables (noted exceptions demonstrating inverse associations: age equal to 65 or older, 

marital status, pension, hypertension, stroke, and diabetes), shown in Table A3.  

 

Methodology 

To examine the relationship between cognitive ability and life insurance purchase, we 

estimate a variant of Eq. (1) in which we analyze pooling data from all sixteen countries 

and subgroup data from advanced markets and emerging markets respectively. We define 

a binary response variable, life insurance holding, as the indicator of whether the 

individual purchases the life insurance, and then consider the probit model:      

                                                                                                                                                                                                                             

Pr (life insurance holding) 

= Xβ + β1 Higher Numeracy + β2 Higher Fluency + β3 Higher Recall  

+ β4 (Higher  Numeracy)*(Male) + β5 (Higher Fluency)*(Male)  

+ β6 (Higher Recall)*(Male) +   β7 (Higher Numeracy)*(Age>65)  
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+ β8 (Higher Fluency)*(Age>65) + β9 (Higher Recall)*(Age>65)  

+ β10 (Higher Numeracy)*(lower education)  

+ β11 (Higher Fluency)*(lower education)  

+ β12 (Higher Recall)*(lower education) + ε2,          (1)                                                                                                  

                                                                                                                                                                                                                                                                                                                                                                                         

where βi is the parameter of three major cognitive ability variables and ε is an error term. 

All other available explanatory variables are included in the X. We also examine the 

interaction effects between higher cognitive ability and some demographic factors 

(gender, age, and education) in order to study whether there is any preference of 

purchasing life insurance among all groups (pooling data, advanced and emerging 

markets). In addition, we further consider the role of different culture dimensions in Eq. 

(2): 

 

Pr (life insurance holding) 

= Xβ + β1 Higher PDI + β2 Higher IDV + β3 Higher MAS + β4 Higher UAI  

+ β5 Higher LTO + β6 Higher IND + β7 Advanced + ε2,         (2)                                        

 

where βi is the parameter of primary interest of the variables and ε is an error term. To 

estimate all the possible effects resulted from country based differences, we speculate 

that life insurance purchasing decision may be determined by country's level of economic 

development. Thus, we include country dummy variables not only in accordance with 

national cultural dimensions but also for advanced countries.  

 

4. Estimation results  
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Table 2 reports the marginal effects of the variables of interest on the decision of 

holding life insurance, we estimate all countries (Column 1) and two subsamples: 

advanced markets (Column 2) and emerging markets (Column 3). For all countries, the 

values of higher numeracy, higher fluency, and higher recall increase the probability of 

purchasing life insurance by 0.010, 0.017, and 0.028, respectively. Further, when we 

examine subsample data, all three higher cognitive abilities (numeracy 0.013, fluency 

0.022, and recall 0.028) are significantly positively correlated with life insurance 

purchase in advanced countries. However, only higher recall scores (0.031) exhibits a 

significant positive relationship with life insurance purchase in emerging countries. 

In addition, males are more likely to purchase life insurance than female (in pooling 

and advanced markets). These results are similar to other financial literacy studies (van 

Rooij et al., 2011; Lusardi and Mitchell, 2008). By contrast, females show a positive 

impact on life insurance holding only in emerging markets. The younger age group (<65) 

is statistically positively related with life insurance holding for both pooling and 

subgroup data.  

The household with children demonstrates a higher propensity to buy life insurance in 

pooling, particularly in advanced markets. Overall, the results across groups and 

countries show that individuals who earn higher income are associated with a higher 

likelihood of investing in life insurance. This finding is consistent with previous studies 

(Zietz, 2003; Li et al., 2007; Hwang and Greenford, 2005). The effect of self-perceived 

fair and good health on purchasing life insurance is significant positive in both pooled 

data and emerging markets. Finally, we find consistent negative results from individuals 

with higher pension on their decision of holding life insurance in all groups. This 
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evidence suggests that people who have higher pension as income source in the future are 

less likely to invest in life insurance for their family's needs if they suddenly or 

unexpectedly pass away. Our finding is similar what has been noted by Sommer (2007), 

whose research indicates that the self-employed people, who are not covered by the 

German public pension system, are more inclined to buy life insurance.  

 

(Table 2 here) 

Subsamples analysis for interaction effects 

Figures A1 – A3 show that there are huge variations among the groups split by 

gender, age, and education. Therefore, we consider it is important to take different groups 

into account when we evaluate the relationship between cognitive ability and demand of 

life insurance. In other words, we examine the interaction effects.   

Table 3 presents the main results estimating the impact of cognitive abilities along 

with interaction terms on life insurance holding. We report the results of all countries in 

Columns 1 - 4, advanced markets in Columns 5 - 8, and emerging markets in Columns 9 - 

12, respectively. Our statistics specifically highlight the interaction terms of higher 

cognitive abilities (numeracy, fluency and recall) and three demographic variables (male, 

age > 65, and education). All the probit models are controlled with the same explanatory 

variables we applied in Table 2.  

The empirical evidence shows that there is a higher probability for a male with higher 

fluency to hold life insurance in pooled data and in advanced countries. In addition, the 

results of interaction terms indicate that individuals aged 65 or older with higher recall 

skills are more likely to own life insurance in both all countries and emerging countries. 
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Finally, our results demonstrate that lower educated individuals with higher numeracy 

skills are more likely to hold life insurance compared to those with lower numeracy skills 

in emerging markets and whole sample.   

(Table 3 here) 

 

Table 4 shows the ratio of holding life insurance and the diversity of national cultural 

dimensions among the 16 countries. We observe the highest ratio of life insurance 

holding in Sweden (0.32), while Swedes (an ethnic group in Sweden) show both higher 

(individualism, long-term orientation and indulgence) scores and lower (power distance, 

masculinity and uncertainty avoidance) scores for national cultures. By contrast, we 

identify the lowest ratio of life insurance in Italy (0.04), whereas most Italians receive 

higher scores for national cultures except for long-term versus short-term orientation and 

indulgence. The variations in national cultural dimensions among the sixteen countries 

explain the differences in life insurance purchasing among these countries.  

 

  (Table 4 here) 

 

 

Table 5 displays the impacts of national cultural dimensions on the life insurance 

demand, estimating cultural variables one by one in Columns 2 – 7 and full model in 

Column 8.  The evidence shows the marginal effects of higher power distance (PDI) and 

higher indulgence (IND) significantly and positively impact on life insurance demand, 

whereas higher individualism (IDV), higher uncertainty avoidance (UNI), and higher 

long-term orientation (LTO) are significantly negatively related with life insurance.  

Some of these findings differ from those of previous studies. Contrary to our finding, 

Chui and Kwok (2008, 2009) reveal that individualism has significantly positive impact 
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on life insurance purchase. The reasons for different findings may come from different 

sample and different time period.  In addition, the first study by Chui and Kwok (2008) 

observes that power distance is significantly negatively related with life insurance, by 

contrast Chui and Kwok's second study (2009) notes that power distance is positively 

significantly related with life insurance purchase. Our result about power distance is 

consistent with that Chui and Kwok (2009).
4
   

In the full model, which includes all the cultural variables and other explanatory 

variables, we detect that the estimated results are robust with exception of masculinity 

(MAS) and long-term or short-term orientation (LTO). The marginal effect of the 

advanced countries is significantly negatively associated with life insurance purchase 

once we control all cultural variables. The model further suggests that there are additional 

links between masculinity (MAS) and life insurance holding, the results suggest higher 

masculinity (MAS) is significantly positively correlated with life insurance, a finding 

which is contrary to the study by Chui and Kwok (2008). Finally, the variable higher 

long-term versus short-term orientation (LTO) displays its own significance, which 

suggests that higher long-term orientation increases life insurance consumption.  

 

                                                                                (Table 5 here) 

 

5. Conclusion  

This paper examines the association between cognitive performance and life 

insurance purchase in sixteen European countries. We also classify the whole sample into 

                                                           
4
 As for non-life insurance, Park and Lemaire (2012) suggest that power distance has a negative impact on 

non-life insurance demand; on the contrary, individualism and uncertainty avoidance demonstrate a 

positive influence. 
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two subsamples by their statuses of economic development, advanced countries and 

emerging countries. We find that individuals recorded with higher numeracy, fluency, or 

recall scores are more likely to purchase life insurance in advanced markets. However, 

only higher recall scores are positively associated with life insurance purchase in 

emerging markets. We also find that males with higher fluency scores are inclined to 

purchase life insurance policies than females in the whole sample (the total of sixteen 

countries).  In addition, the evidence shows that individuals received lower education but 

with higher numeracy scores are more likely to purchase life insurance policies than 

those with lower numeracy scores in the whole sample (sixteen countries as a whole). 

Moreover, we find a tendency in countries identified with higher degrees of power 

distance, more collectivist, lower degrees of uncertainty avoidance, more short-term 

orientation and higher degrees of indulgence: they buy more life insurance policies. Other 

findings are summarized below.  Our results indicate that individuals received lower 

education or are older than 65 years old are not inclined to buy life insurance in both 

pooling data and subgroup data. Finally, males are less likely to purchase insurance in 

both pooling data and subgroup data.   
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Table 1. Demographic and economic characteristics, N= 51,362  

Item 

Pooling data Advanced markets 

 

Emerging markets 

Mean  Std. dev Mean  Std. dev Mean  Std. dev 

Dependent variable                 

Binary for holding Life insurance (%) 0.16 0.364   0.17 0.375   0.13 0.341 
Independent variable                 

Cognitive abilities                 
Numeracy (0-5) 3.45 1.072   3.46 1.078   3.42 1.061 

Fluency (0-100) 20.07 7.641   19.64 7.639   20.87 7.581 

Recall (0-10) 3.89 2.142   4.04 2.155   3.60 2.089 
Higher Numeracy (%) 0.51 0.499   0.51 0.499   0.50 0.499 

Higher Fluency (%) 0.45 0.497   0.42 0.494   0.48 0.499 

Higher Recall (%) 0.58 0.492   0.61 0.487   0.53 0.498 

Culture indexes                  

Higher Power Distance (PDI) 0.46 0.498             

Higher Individualism (IDV) 0.92 0.268             

Higher Masculinity versus Feminity (MAS) 0.53 0.498             

Higher Uncertainty Avoidance (UNI) 0.92 0.265             

Higher Long-term versus Short-term Orientation (LTO) 0.80 0.402             
Higher Indulgence versus Restraint (IND) 0.38 0.485             

Demographic variables                 

Male (%) 0.44 0.496   0.44 0.497   0.42 0.494 
Age >65 (%) 0.61 0.487   0.61 0.486   0.60 0.488 

Lower education (%) 0.41 0.492   0.48 0.499   0.27 0.448 

Married (%) 0.73 0.444   0.74 0.435   0.69 0.459 
Divorced (%) 0.09 0.284   0.08 0.278   0.10 0.29 

Widowed (%) 0.13 0.332   0.10 0.311   0.15 0.365 

Never married (%) 0.06 0.228   0.06 0.237   0.04 0.211 
With children (%) 0.91 0.288   0.89 0.304   0.93 0.253 

Household size  2.18 1.010   2.15 0.955   2.24 1.103 

log income 9.94 0.990   10.3 0.863   9.20 0.770 
log pension 4.93 4.494   4.90 4.730   4.98 4.007 

Probability of Receiving any Inheritance (%) 13.7 28.80   17.1 31.53   7.25 21.31 
Higher Life expectancy (50% or higher) (%) 0.72 0.448   0.78 0.41   0.60 0.487 

Lifestyle variables                 

Exercise (%) 0.75 0.433   0.76 0.42   0.72 0.44 
Smoking (%) 0.19 0.392   0.18 0.384   0.20 0.406 

Drinking (%) 0.46 0.498   0.55 0.496   0.26 0.442 

Social participation (%) 0.29 0.455   0.33 0.473   0.21 0.407 

Disease and Self-perceived health variables                 

Hypertension (%) 0.39 0.488   0.34 0.476   0.47 0.499 

Stroke (%) 0.04 0.194   0.032 0.176   0.05 0.223 
Diabetes (%) 0.12 0.327   0.11 0.310   0.14 0.347 

Self-perceived health - Good (%) 0.60 0.49   0.67 0.460   0.45 0.497 

Self-perceived health - Fair (%) 0.29 0.454   0.24 0.430   0.37 0.483 
Self-perceived health - Poor (%) 0.11 0.314   0.07 0.260   0.17 0.377 

Countries  obs. %   obs. %   obs. % 

Advanced markets                  

Austria 4758 9.26   4758 14.16       
Germany  1425 2.77   1425 4.24       

Sweden 1784 3.47   1784 5.31       

Netherlands 2557 4.98   2557 7.61       
Spain 2754 5.36   2754 8.20       

Italy  3241 6.31   3241 9.65       

France 5050 9.83   5050 15.03       
Denmark 2126 4.14   2126 6.33       

Switzerland 3478 6.77   3478 10.35       
Belgium 4797 9.34   4797 14.28       

Portugal 1631 3.18   1631 4.85       

Emerging markets                  
Czech Republic 5434 10.58         5434 30.60 

Poland 1509 2.94         1509 8.50 

Hungary 2721 5.30         2721 15.32 
Slovenia 2395 4.66         2395 13.48 

Estonia 5702 11.1         5702 32.10 

Observations used 51,362   33,601   17,761 
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Table 2: Binary probit regression analysis of the purchasing life insurance by different markets, 

N=51,362 Age 50+ 

Dep. var: binary for holding life insurance   Pooling  data    Advanced markets   Emerging markets 

Cognitive abilities (dummy) 

 

          

Higher Numeracy   0.0103***   0.0134***   0.00231 

                     (0.003)                        (0.004)                    (0.005) 

Higher Fluency    0.0175***   0.0226***   0.0072 

                     (0.003)                        (0.004)                    (0.006) 

Higher Recall   0.0287***   0.0284***   0.0311*** 

                     (0.003)                        (0.005)                    (0.005) 

Demographic variables 

 

          

Male   0.0223***   0.0400***   0.0146*** 

                     (0.003)                        (0.004)                    (0.005) 

Age>65   0.0784***   0.0869***   0.0550*** 

                     (0.005)                        (0.006)                    (0.008) 

Lower education    0.0257***   0.0253***   0.0278*** 

                     (0.004)                        (0.004)                    (0.006) 

Marital status (ref: Married)             

           Divorced   0.0395***   0.0494***   0.0189** 
                     (0.006)                        (0.008)                    (0.009) 

           Widowed   0.0366***   0.0451***   0.0201** 

                     (0.006)                        (0.008)                    (0.008) 

           Never married   0.0279***   0.0281***   0.0307** 
                     (0.008)                        (0.010)                    (0.015) 

With children   0.0123**   0.0132*   0.0117 

                     (0.006)                        (0.007)                    (0.011) 

Household size   0.000554   0.00259   0.00237 

                     (0.002)                        (0.002)                    (0.002) 

log income   0.0185***   0.0170***   0.0219*** 

                     (0.002)                        (0.003)                    (0.003) 

Probability of Receiving any Inheritance   0.000458***   0.000467***   0.00048*** 

                     (0.000)                        (0.000)                    (0.000) 

Higher Life expectancy (50% or higher)    0.0220***   0.0207***   0.0226*** 

                     (0.004)                        (0.005)                    (0.005) 

Lifestyle variables 

 

          

Exercise   0.0253***   0.0185***   0.0372*** 

                     (0.004)                        (0.005)                    (0.006) 

Smoking   0.00338   0.0110**   0.00952 

                     (0.004)                        (0.005)                    (0.006) 

Drinking   0.0137***   0.00839**   0.0317*** 

                     (0.003)                        (0.004)                    (0.006) 

Social participation   0.0228***   0.0171***   0.0388*** 

                     (0.004)                        (0.004)                    (0.006) 

Disease and Self-perceived health variables 

 

          

Hypertension   0.000962   0.000623   0.00185 

                     (0.003)                        (0.004)                    (0.005) 

Diabetes   0.0128**   0.00975   0.0157** 

                     (0.005)                        (0.007)                    (0.008) 

Self-perceived health (ref: Poor)             

              Fair   0.0144**   0.00345   0.0191** 

                     (0.006)                        (0.009)                    (0.008) 
              Good⁺    0.0149**   0.00285   0.0227*** 

                     (0.006)                        (0.009)                    (0.008) 

Expected Future income 

 

          

Log pension (old age & early retirement)   0.00299***   0.00324***   0.00326*** 

                     (0.000)                        (0.001)                    (0.001) 

Other controls    Country dummy  

Pseudo R2   0.103   0.098   0.1154 

Observations   51,362   33,601   17,761 

Note: Mean of marginal effects evaluated at each observation. Standard errors in parentheses, *** p<0.01, ** p<0.05, * <0.1  
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Table 3: Binary probit regression analysis of the purchasing life insurance by different markets , N=51,362 Age 50+  
Dep. var: binary for 

holding life insurance 
  Pooling data    Advanced markets   Emerging markets 

Cognitive abilities (dummy) 
  

        
  

        
        

Higher Numeracy   0.0103*** 0.00561 0.0154*** 0.00487   0.0134*** 0.00953* 0.0187*** 0.0097*   0.00231 0.00131 0.00697 0.00369 

    (0.003) (0.004) (0.005) (0.004)  (0.004) (0.006) (0.006) (0.006)  (0.005) (0.007) (0.007) (0.006) 

Higher Fluency    0.0175*** 0.00988** 0.0193*** 0.0160***   0.0226*** 0.0122** 0.0265*** 0.0176***   0.0072 0.0014 0.00559 0.0109* 

    (0.003) (0.005) (0.005) (0.004)  (0.004) (0.006) (0.006) (0.006)  (0.006) (0.007) (0.008) (0.006) 

Higher Recall   0.0287*** 0.0307*** 0.0223*** 0.0298***   0.0284*** 0.0307*** 0.0275*** 0.0304***   0.0311*** 0.0360*** 0.0139* 0.0293*** 

    (0.003) (0.005) (0.005) (0.004)  (0.005) (0.006) (0.007) (0.006)  (0.005) (0.007) (0.008) (0.006) 

Demographic variables                               

Male   0.0223*** 0.0103 0.0224*** 0.0223***   0.0400*** 0.0269*** 0.0401*** 0.0400***   0.0146*** 0.0196** 0.0144*** 0.0146*** 

    (0.003) (0.006) (0.003) (0.003)  (0.004) (0.008) (0.004) (0.004)  (0.005) (0.010) (0.005) (0.005) 

Age>65   0.0784*** 0.0789*** 0.0788*** 0.0779***   0.0869*** 0.0874*** 0.0780*** 0.0865***   0.0550*** 0.0554*** 0.0717*** 0.0549*** 

    (0.005) (0.005) (0.008) (0.005)  (0.006) (0.006) (0.010) (0.006)  (0.008) (0.008) (0.012) (0.008) 

Lower education    0.0257*** 0.0259*** 0.0260*** 0.0333***   0.0253*** 0.0253*** 0.0257*** 0.0328***   0.0278*** 0.0280*** 0.0274*** 0.0342*** 

    (0.004) (0.004) (0.004) (0.006)  (0.004) (0.004) (0.004) (0.008)  (0.006) (0.006) (0.006) (0.009) 

Interaction term                               

Higher Numeracy Male   0.0108         0.00891         0.0086     

             (0.007)                (0.008)                (0.010)     

Higher Fluency Male   0.0163**         0.0214**         0.0132     

             (0.007)                (0.008)                (0.010)     

Higher Recall  Male   0.00459         0.00506         0.0115     

             (0.007)                (0.009)                (0.011)     

Higher Numeracy  Age 
>65 

    
0.0103 

  
  

  
  0.0105 

  
  

    
0.0099 

  

        (0.006)     (0.008)     (0.0102)   

Higher Fluency  Age >65          0.003         0.00771         0.00243   

        (0.007)     (0.008)     (0.010)   

Higher Recall  Age >65       0.0121*          0.00234         0.0334***   

 

      (0.007)     (0.009)     (0.011)  

Higher Numeracy  Lower education  
    

 0.0163**  
  

  
    

0.00921 
        

0.0315** 

          (0.007)     (0.009)     (0.015) 

Higher Fluency  Lower education      0.00468 
    

0.0135 
    

0.0179 

          (0.007)     (0.009)     (0.012) 

Higher Recall  Lower education     0.00397         0.00577         0.00679 

    

  

  

         (0.007)   

  

    (0.009)     

  

         (0.013) 

Other controls 

  

 Marital status, With children, Household size, Log income, Probability of Receiving any Inheritance, Higher Life expectancy, Exercise, Smoking, Drinking, Social participation, Hypertension, 

Diabetes, Self-perceived health, Log pension, and Country dummy  

Pseudo R2   0.103 0.1037 0.103 0.104   0.0988 0.0991 0.098 0.098   0.1154 0.1156 0.116 0.1159 

Observations used   51,362   33,601   17,761 

Note: Mean of marginal effects evaluated at each observation. Standard errors in parentheses, *** p<0.01, ** p<0.05, * <0.1  
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Table 4: National culture dimensions and life insurance by advanced and emerging countries. 

Culture Indexes/ Countries 
The ratio of  

holding life 

insurance 
 

Power 
distance 

(PDI) 

Individualism 

(IDV)  

Masculinity 
versus feminity 

(MAS) 

Uncertainty 
avoidance 

(UNI) 
 

Long-term 

versus short-
term 

orientation 

(LTO) 

 

Indulgence 
versus restraint 

(IND) 

Advanced countries 

           

 

Denmark 0.21 

 

L H 

 

L L 

 

L 

 

H 

 

Sweden 0.32 

 

L H 

 

L L 

 

H 

 

H 

 

Austria 0.20 

 

L H 
 

H H 
 

H 
 

H 

 

Belgium 0.22 

 

H H 

 

H H 

 

H 

 

H 

 

France 0.18 

 

H H 

 

L H 

 

H 

 

L 

 

Germany 0.17 

 

L H 

 

H H 

 

H 

 

L 

 

Netherlands 0.19 

 

L H 

 

L H 

 

H 

 

H 

 

Switzerland 0.14 

 

L H 

 

H H 

 

H 

 

H 

 

Italy 0.04 

 

H H 
 

H H 
 

H 
 

L 

 

Spain 0.07 

 

H H 

 

L H 

 

L 

 

L 

 

Portugal 0.13 

 

H L 

 

L H 

 

L 

 

L 

Emerging countries 

           

 

Poland 0.22 

 

H H 

 

H H 

 

L 

 

L 

 

Czech Republic 0.15 

 

H H 

 

H H 

 

H 

 

L 

 

Hungary 0.13 

 

L H 
 

H H 
 

H 
 

L 

 

Slovenia 0.24 

 

H L 

 

L H 

 

L 

 

L 

 

Estonia 0.05 

 

L H 

 

L H 

 

H 

 

L 
 

Note: This table reports the ratio of life insurance and the degree of national culture scores for power distance (PDI), individualism (IDV), 

masculinity versus feminity (MAS), uncertainty avoidance (UNI), long-term versus short-term orientation (LTO) and Indulgence versus restraint 

(IND). We computed high scores (51-100) and low scores (below 50) following by Hofstede’s (2001).  
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Table 5: Binary probit regression analysis of the purchasing life insurance, N=51,362 Age 50+  
Dep. Var. : binary for holding life insurance                           Pooling data   

Cognitive abilities (dummy)                 

Higher Numeracy 0.0118*** 0.0168*** 0.0146*** 0.0119*** 0.0130*** 0.0157*** 0.00883*** 0.0142*** 

        (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)     (0.003) 

Higher Fluency  0.0243*** 0.0267*** 0.0247*** 0.0246*** 0.0215*** 0.0251*** 0.0222*** 0.0176*** 

        (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)     (0.003) 
Higher Recall 0.0254*** 0.0281*** 0.0267*** 0.0252*** 0.0243*** 0.0268*** 0.0240*** 0.0278*** 

        (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)     (0.004) 

Country dummy (ref: Emerging markets)               
             Advanced markets -0.00339             -0.0192*** 

        (0.004)                 (0.005) 

National culture index                 
Higher Power Distance (PDI)   0.0387***           0.0596*** 

          (0.003)               (0.004) 

Higher Individualism (IDV)     -0.0753***         -0.101*** 
            (0.007)             (0.010) 

Higher Masculinity versus Feminity (MAS)     0.00061       0.0207*** 

              (0.003)           (0.004) 
Higher Uncertainty Avoidance (UNI)         -0.0698***     -0.119*** 

                (0.007)         (0.010) 

Higher Long-term versus Short-term Orientation (LTO)       -0.0364***   0.0251*** 
                  (0.004)       (0.005) 

Higher Indulgence versus Restraint (IND)           0.0359*** 0.0496*** 

                    (0.004)     (0.005) 

Demographic variables                 

Male 0.0213*** 0.0208*** 0.0203*** 0.0214*** 0.0214*** 0.0206*** 0.0227*** 0.0213*** 

        (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)     (0.003) 
Age>65 -0.0837*** -0.0807*** -0.0820*** -0.0839*** -0.0874*** -0.0842*** -0.0861*** -0.0827*** 

        (0.005)       (0.005)       (0.005)       (0.005)       (0.005)       (0.005)       (0.005)     (0.005) 

Lower education  -0.0273*** -0.0220*** -0.0292*** -0.0279*** -0.0304*** -0.0302*** -0.0334*** -0.0275*** 
        (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)     (0.004) 

Marital status (ref: Married)                 

           Divorced 0.0369*** 0.0364*** 0.0398*** 0.0368*** 0.0382*** 0.0392*** 0.0342*** 0.0354*** 

        (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)     (0.006) 

           Widowed 0.0386*** 0.0368*** 0.0391*** 0.0386*** 0.0411*** 0.0392*** 0.0378*** 0.0374*** 
        (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)     (0.006) 

           Never married 0.0245*** 0.0247*** 0.0253*** 0.0243*** 0.0235*** 0.0241*** 0.0236*** 0.0267*** 

        (0.008)       (0.008)       (0.008)       (0.008)       (0.008)       (0.008)       (0.008)     (0.008) 

With children 0.0164*** 0.0156*** 0.0158*** 0.0166*** 0.0140** 0.0160*** 0.0181*** 0.0137** 

        (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)     (0.006) 

Household size -0.00168 -0.00271 -0.00236 -0.00155 0.000258 -0.00295* 0.000639 0.00106 

        (0.002)       (0.002)       (0.002)       (0.002)       (0.002)       (0.002)       (0.002)     (0.002) 

log income 0.0218*** 0.0225*** 0.0227*** 0.0211*** 0.0187*** 0.0216*** 0.0146***  0.0164***  

        (0.002)       (0.002)       (0.002)       (0.002)       (0.002)       (0.002)       (0.002)     (0.002) 
Probability of Receiving any 

Inheritance 0.0005*** 0.0005*** 0.0005*** 0.0005*** 0.0004*** 0.0005*** 0.0004*** 0.0004*** 

        (0.000)       (0.000)       (0.000)       (0.000)       (0.000)       (0.000)       (0.000)     (0.000) 

Higher Life expectancy (50% or higher)  0.0232*** 0.0257*** 0.0223*** 0.0230*** 0.0220*** 0.0219*** 0.0211*** 0.0250*** 

        (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)     (0.004) 

Lifestyle variables                 

Exercise 0.0223*** 0.0250*** 0.0227*** 0.0224*** 0.0210*** 0.0228*** 0.0223*** 0.0253*** 

        (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)     (0.004) 
Smoking 0.00345 0.00488 0.00592 0.00348 0.00272 0.00392 0.00253 0.00453 

        (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)     (0.004) 

Drinking 0.0154*** 0.0138*** 0.0151*** 0.0150*** 0.0140*** 0.0153*** 0.0118*** 0.0101*** 
        (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)       (0.003)     (0.003) 

Social participation 0.0277*** 0.0286*** 0.0284*** 0.0276*** 0.0244*** 0.0277*** 0.0248*** 0.0229*** 

        (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)       (0.004)     (0.004) 

Disease and Self-perceived health variables               

Hypertension 0.000185 0.00117 0.000513 0.000307 7.39E-05 0.000585 0.000882 0.00017 

  (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 
Diabetes 0.0159*** 0.0139*** 0.0158*** 0.0158*** 0.0165*** 0.0159*** 0.0160*** 0.0139*** 

        (0.005)       (0.005)       (0.005)       (0.005)       (0.005)       (0.005)       (0.005)     (0.005) 

Self-perceived health (ref: Poor)                 
              Fair 0.00882 0.00846 0.00817 0.00874 0.00997* 0.00885 0.00841 0.00915 

        (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)     (0.006) 

              Good⁺  0.0164*** 0.0140** 0.0161*** 0.0161*** 0.0167*** 0.0158*** 0.0137** 0.0101* 
        (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)       (0.006)     (0.006) 

Expected Future income                 

Log pension  -0.0015*** -0.001*** -0.0014*** -0.0015*** -0.0015*** -0.0013*** -0.0015*** -0.001*** 

        (0.000)       (0.000)       (0.000)       (0.000)       (0.000)       (0.000)       (0.000)     (0.000) 

Pseudo R2 0.0682 0.071 0.0714 0.0682 0.0711 0.0699 0.0702 0.083 

Note: Mean of marginal effects evaluated at each observation. Standard errors in parentheses, *** p<0.01, ** p<0.05, * <0.1.  
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Table A1: List of variables     

  Variables  Description 

Dependent 

variable 

Life Insurance We consider that an individual has life insurance if that individual positively answered to the question, “Do you currently own any life insurance 

policies?” in SHARE. 

 

Independent 

variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Culture 

variables 

Numeracy 

 

 

 

 

 

 

 

 

 

 

 

Fluency 

 

 

 

Recall 

 

 

Power Distance 

(PDI) 

 

Individualism 

(IDV) 

 

Masculinity versus        

Feminity (MAS) 

 

Uncertainty 

Avoidance    

(UNI) 

Long-term versus 

Short-term 

Orientation (LTO) 

 

Indulgence versus  

Restraint (IND) 

1) If the chance of getting a disease is 10 percent, how many people out of 1,000 would be expected to get the disease? The possible answers are 100, 

10, 90, 900, and another answer.  

2) In a sale, a shop is selling all items at half price. Before the sale, the sofa costs $300. How much will it cost on the sale? The possible answers are 

150, 600, and another answer.  

3) A second-hand car dealer is selling a car for $6,000. This is two-thirds of what it cost new. How much did the car cost new? The possible answers 

are 9000, 4000, 8000, 12,000, 18,000, and another answer.  

4) Let us say you have 2000 dollars in a savings account. The account earns 10 percent interest per year. How much would you have in the account at 

the end of two years? The possible answers are 2420, 2020, 2040, 2100, 2200, 2400, and another answer.  

 

 Answering (1) correctly results in a score of 3, answering (3) correctly but not (4) results in a score of 4 while answering (4) correctly results in a score of 

5. On the other hand if she answers (1) incorrectly she is directed to (2). If she answers (2) correctly she gets a score of 2 while if she answers (2) 

incorrectly she gets a score of 1. Numeracy is individuals’ result of the numeracy score test in 0-5 scale.    

The indicator of fluency is based on the following question: ‘I would like you to name as many different animals as you can think of. You have one 

minute to do this.’’ The indicator is then the number of valid animals named by the respondent. Fluency is individuals’ result of the fluency score test in 

0-100 scale. 

 

In order to construct the recall memory, respondents are first given a list of ten words (Butter, Arm, Letter, Queen, Ticket, Grass, Corner, Stone, Book, 

and Stick), and are then asked to list which ones they remember. The indicator is constructed by counting the number of words recalled. Recall is 

individuals’ result of self-rated reading skills in 0-10 scale. 

PDI reflects the way in which society deals with physical and intellectual differences. Some societies let these differences grow over time into inequalities 

in power and wealth, whereas other societies try to play down such inequalities as much as possible.  

 

IDV explores the “degree to which people in a society are integrated into groups.” Individualistic societies have loose ties that often only relates an 

individual to his/her immediate family. 

 

MAS societies emphasize the traditional masculine values, such as the importance of achieving something visible, and of making money. Feminine 

societies tend to put relationships with people before money, caring, and extending help to the weak.  

 

The UAI assess the extent to which people feel threatened by uncertainty and ambiguity and try to avoid these situations. Low UAI societies socialize 

their people into accepting or tolerating uncertainty.  

 

LTO associates the connection of the past with the current and future actions/challenges. A lower degree of this index (short-term) indicates that traditions 

are honored and kept. Societies with a high degree in this index (long-term) views adaptation and circumstantial, pragmatic problem-solving as a 

necessity. 

 

 

IND is essentially a measure of happiness; whether or not simple joys are fulfilled. Indulgence is defined as “a society that allows relatively free 

gratification of basic and natural human desires related to enjoying life and having fun.” Its counterpart is defined as “a society that controls gratification 

of needs and regulates it by means of strict social norms.” 
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Demographic 

variables  

Male Sex of respondent from observation? Male or Female. 

 

Age In order to construct age variable, we use respondent’s birth year, and age ranges from 50 to 106 years old.  

We group age years into younger (aged < 65) and elderly (aged > 65). 

 

 

Higher education Education systems in SHARE countries are highly heterogeneous, we rely on the completed years of education rather than educational degrees following 

by Atella et al., 2012 How many years have you been in full time education (includes receiving tuition, engaging in practical work or supervised study or 

taking examinations), possible answer is 0-25 years. The higher education defined as the number of completed years of education is higher than or equal 

to 10 and lower education equal to compulsory full education, which takes 9 years of education.  

 

 Marital status               What is your marital status? 1. Married and living together with spouse, 2. Registered partnership, 3. Married, and living separated from spouse, 4. Never        

                                     married, 5. Divorced, 6. Widowed. We defined married individuals as to combine first three choices into the married status.  
   

 With children How many children do you have that are still alive? Please count all natural children, fostered, adopted and stepchildren. 

 Household size Total number of household members. 

 

Gross household 

income (‘000s 

euro) 

We focus on wave 4, thus Version B (thinc2) is more suitable to our study. Version B is obtained from the one shot question on total household monthly 

income. 

 

 

Pension (‘000s 

euro) 

Probability to 

receive any 

inheritance 

Higher life 

expectancy              

Annual old age & early retirement pensions (ypen1). 

 

Thinking about the next ten years, what are the chances that you will receive any inheritance, including property and other valuables (0-100 percent). 

 

 

High life expectancy defined as higher or equal to 50 percent of the individuals are expects to live at least 10 years, and less than 50 percent defines low 

life expectancy.  

 

Lifestyle 

variables                

Exercise (moderate 

or vigorous) 

In a usual week, respondents’ physical activity is either a little bit harder such as carrying light loads, bicycling at a regular pace or and heavy lifting, 

digging, aerobics, or fast bicycling. 

 

 Smoking Do you smoke at the present time? Yes or No. 

 

 

Drinking 

 

During the last 3 months, how often did you drink any alcoholic beverages, like beer, cider, wine, spirits or cocktails? Respondent drinks (almost every 

day, once or twice a week, five or six days a week, three or four days a week and once or twice a week) as a drinker. If respondent drinks (once or twice a 

month, less than once a month, or not at all in the last 3 months) as not alcoholic.   
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Disease 

variables                
 

 

 

Social 

participation 

 

Hypertension 

Stroke 

Diabetes 

 

Self-perceived 

health                

Social participation in past twelve months? We construct this variable according to the previous studies by Christelis et al. (2010), Atella et al. (2012). 

Socially active individual is if respondent participate in sport, social, political or other community-related associations during the last month.  

 

Has a doctor ever told you that you had/Do you currently have any of the conditions on this card? 

High blood pressure or hypertension, a stroke or cerebral vascular disease and diabetes  

or high blood sugar.  

 

Would you say about your self-perceived health is? Excellent, very good, good, fair and poor. In our study self-perceived good health present as first 

three answers (Excellent, very good, good).  
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Table A2: Holding life insurance and cognitive ability  

Countries 

Holding 

life 

insurance 

(%)  

Numeracy (0-5) Fluency (0-100)   Recall (0-10)  

Higher 

Numeracy 

(%) 

Mean (Std. dev) 
Higher 

Fluency 

(%) 

Mean (Std. dev) 
Higher 

Recall 

(%) 

Mean (Std. dev) 

Advanced countries             

Denmark 20.7 57  3.70 (1.06) 49  23.5 (6.92) 56   4.65 (2.04) 

Sweden 31.9 60  3.76 (0.97) 59   22.3 (7.25) 68   4.29 (2.03) 

Austria 20.4 71  3.82 (0.99) 45   23.1 (8.91) 47   4.31 (2.12) 

Belgium 21.5 52  3.45 (0.98) 47   20.5 (6.77) 45   4.14 (2.22) 

France 18.1 45  3.28 (1.04) 48  18.6 (6.46) 60   3.95 (2.16) 

Germany 16.9 66  3.71 (1.03) 47   21.1 (7.13) 47   4.24 (2.06) 

Netherlands 19.4 63  3.80 (1.08) 49   20.7 (6.53) 49   4.38 (2.02) 

Switzerland 14.2 74  3.87 (0.90) 47   20.5 (6.67) 54   4.68 (2.10) 

Italy 4.5 31  3.07 (1.02) 50  14.8 (5.86) 49   3.38 (2.01) 

Spain  7.0 56  2.62 (0.99) 47  14.9 (6.44) 56   2.82 (1.94) 

Portugal 13.4 68  2.91 (0.98) 46  14.9 (7.94) 47   3.35 (1.96) 

Emerging countries           

Poland 22.1 32  3.01 (1.09) 48  16.7 (7.51) 58  2.90 (2.12) 

Czech Republic 14.8 60  3.61 (1.04) 48  22.4 (7.69) 56  3.71 (1.98) 

Hungary  13.4 51  3.46 (1.07) 48  17.4 (5.74) 55  3.70 (2.04) 

Slovenia 24.4 40  3.15 (1.04) 46  21.3 (7.79) 49  3.37 (2.20) 

Estonia 5.5 51  3.42 (1.01) 50  21.9 (7.25) 56  3.72 (2.10) 
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Table A3: Correlations  

                         Variables A B C D E F G H I J K L M N O P Q R S T U V W X Y Z AA BB 

Life insurance A 1 

                           Higher Numeracy B 0.08* 1 

                          
Higher Fluency C 0.11* 0.27* 1 

                         Higher Recall D 0.11* 0.26* 0.31* 1 
                        

Higher PDI E 0.03* 

-

0.14* 

-

0.08* 

-

0.09* 1 

                       
Higher IDV F 

-
0.03* 0.10* 0.05* 0.06* 

-
0.32* 1 

                      
Higher MAS G 0.00 0.11* 0.00 0.02* 

-

0.06* 0.31* 1 

                     
Higher UNI H 

-
0.07* 

-
0.04* 

-
0.11* 

-
0.07* 0.26* 

-
0.08* 0.31* 1 

                    
Higher LTO I 

-

0.01* 0.17* 0.09* 0.10* 

-

0.34* 0.58* 0.39* 0.24* 1 
                   

Higher IND J 0.10* 0.18* 0.14* 0.15* 

-

0.33* 0.22* 0.21* 

-

0.37* 0.18* 1 

                  
Gender K 0.03* 0.12* -0.00 

-
0.06* 0.01 

-
0.007 0.00 

-
0.01* 

-
0.01* 0.01* 1 

                 
Old age L 

-

0.17* 

-

0.09* 

-

0.19* 

-

0.23* 

-

0.04* 0.03* 

-

0.02* 

-

0.03* 0.02* 

-

0.01* 0.02* 1 

                
Higher education M 0.09* 0.24* 0.24* 0.22* 0.08* 0.07* -0.00 0.03* 0.14* 

-
0.07* 0.05* 

-
0.17* 1 

               
Marital status N 

-

0.01* 

-

0.07* 

-

0.07* 

-

0.07* -0.00 0.02* -0.00 0.03* 0.04* -0.00 

-

0.15* 0.08* 

-

0.05* 1 
              

With children O 0.01 

-

0.01* 0.03* 0.01 0.03* 

-

0.02* 

-

0.02* 

-

0.01* 

-

0.03* 

-

0.05* 

-

0.02* 0.01* -0.01 

-

0.34* 1 

             
Household size P 0.04* -0.00 0.02* 0.04* 0.06* 

-
0.06* 0.03* 0.07* 

-
0.14* 

-
0.11* 0.09* 

-
0.27* 0.02* 

-
0.38* 0.19* 1 

            
Income Q 0.11* 0.16* 0.12* 0.17* 

-

0.07* 0.08* 0.06* 

-

0.16* 0.04* 0.44* 0.07* 

-

0.13* 0.01* 

-

0.18* 0.00 0.13* 1 

           
Inheritance R 0.13* 0.11* 0.14* 0.16* 0.00 0.04* 

-
0.02* 

-
0.11* 0.02* 0.16* 0.01 

-
0.26* 0.13* 

-
0.07* 

-
0.01* 0.09* 0.20* 1 

          
Life expectation S 0.08* 0.11* 0.12* 0.17* 

-

0.07* 0.01 

-

0.01* 

-

0.07* 

-

0.01* 0.16* 0.00 

-

0.14* 0.06* 

-

0.09* 0.01* 0.06* 0.19* 0.16* 1 
         

Exercise T 0.08* 0.13* 0.18* 0.15* 

-

0.07* 0.04* 

-

0.04* 

-

0.07* 0.04* 0.09* 0.05* 

-

0.12* 0.11* 

-

0.07* 0.02* 0.03* 0.11* 0.09* 0.15* 1 

        
Smoking U 0.03* 0.01* 0.03* 0.05* 

-

0.02* 0.04* 0.04* -0.00 0.02* 0.01* 0.08* 

-

0.18* 0.05* 0.02* 

-

0.03* 0.02* -0.01 0.03* 0.00 0.00 1 
       

Drinking V 0.07* 0.11* 0.09* 0.09* -0.00 0.03* 0.01* 

-

0.10* 0.03* 0.22* 0.28* 

-

0.04* 0.05* 

-

0.09* 

-

0.02* 0.01* 0.26* 0.12* 0.12* 0.15* 0.06* 1 

      
Social part W 0.09* 0.16* 0.18* 0.17* 

-
0.05* 0.05* 

-
0.02* 

-
0.13* 0.05* 0.19* 0.07* 

-
0.06* 0.13* 

-
0.06* 0.02* 

-
0.01* 0.19* 0.13* 0.13* 0.18* 

-
0.05* 0.18* 1 

     
Hypertension X 

-

0.05* 

-

0.06* 

-

0.07* 

-

0.09* 

-

0.01* -0.01 0.02* 0.02* 0.01 

-

0.09* 

-

0.02* 0.17* 

-

0.05* 0.03* 0.02* 

-

0.06* 

-

0.13* 

-

0.10* 

-

0.11* 

-

0.08* 

-

0.08* 

-

0.08* 

-

0.06* 1 
    

Diabetes Y 
-

0.03* 

-

0.06* 

-

0.07* 

-

0.09* 0.04* 

-

0.01* 0.01* 0.03* 

-

0.01* 

-

0.06* 0.03* 0.10* 

-

0.06* 0.02* 0.00 

-

0.03* 

-

0.08* 

-

0.07* 

-

0.09* 

-

0.10* 

-

0.03* 

-

0.08* 

-

0.06* 0.19* 1 

   
SPH Z 0.09* 0.19* 0.18* 0.22* 

-

0.01* 0.05* 0.07* 

-

0.08* 0.03* 0.23* 0.03* 

-

0.15* 0.13* 

-

0.09* 0.00 0.05* 0.27* 0.16* 0.28* 0.30* -0.01 0.21* 0.21* 

-

0.21* 

-

0.21* 1 
  

Pension AA 
-

0.13* 

-

0.01* 

-

0.11* 

-

0.16* 

-

0.04* 0.05* 0.01* 

-

0.03* 0.07* 0.02* 0.09* 0.68* 

-

0.09* 0.05* 0.00 

-

0.23* 

-

0.07* 

-

0.21* 

-

0.09* 

-

0.05* 

-

0.13* 0.02* -0.00 0.13* 0.07* 

-

0.07* 1 

 
Advanced BB 0.05* 0.01* 

-
0.06* 0.07* 

-
0.10* 0.15* 

-
0.01* 

-
0.21* 0.03* 0.57* 0.02* 0.01* 

-
0.19* 

-
0.04* 

-
0.06* 

-
0.04* 0.54* 0.16* 0.18* 0.05* -0.03 0.28* 0.13* 

-
0.12* 

-
0.04* 0.22* -0.01 1 

 

Note: The significance level at 0.05. Some of the control variables are highly correlated. For examples, the correlation coefficient between the IDV and LTO is 0.58, and that between 

IND and Advanced countries is 0.57. it is likely cause multi-collinearity problem during the multivariate regression analyses. However, after we check variance inflation factors (VIF) to 

see if the multi-collinearity cause any problem but we obtain none of VIF values are not greater than 10, indicating that there do not exist multi-collinearity among the variables.  
 

https://en.wikipedia.org/wiki/Variance_inflation_factor
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Figure A1. Sample distribution of the indicator numeracy score in years 2010 and 2011, split by gender, age, and 

education: (a) numeracy score (mean); (b) numeracy score, by gender; (c) numeracy score, by age (younger age<65 

and older >65; (d) numeracy score, by education (High>10 years and low<9 years).  
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Figure A2. Sample distribution of the indicator fluency score in years 2010 and 2011, split by gender, age, and 

education: (a) fluency score (mean); (b) fluency score, by gender; (c) fluency score, by age (younger age<65 and 

older >65; (d) fluency score, by education (High>10 years and low<9 years).  
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Figure A3. Sample distribution of the indicator fluency score in years 2010 and 2011, split by gender, age, and 

education: (a) Fluency score (mean); (b) fluency score, by gender; (c) fluency score, by age (younger age<65 and 

older >65; (d) fluency score, by education (High>10 years and low<9 years).  
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