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ABSTRACT 
 Individuals are susceptible to financial uncertainty across the financial life cycle. 

The financial life cycle consists of three stages, which are (a) borrow to build human 

capital (b) accumulate wealth during the working life, and (c) distribute the accumulated 

wealth to fund retirement. Individuals maximize utility by smoothing consumption utility 

over the life cycle while managing uncertainty events. Such life cycle events are (a) the 

untimely loss of human capital, (b) longevity risk (risk of outliving one’s savings), and 

(c) the potential need for long-term care support and services (the severe financial loss 

due to the high costs of formal LTCSS). Pre-cautionary savings are transferred from low 

marginal utility periods to high marginal utility periods, which is accomplished through 

the exchange of low-cost insurance premiums for the coverage of high cost uncertainty 

events.  

 Despite the theoretical need for uncertainty protection, consumer demand for 

insurance that mitigates or eliminates risk exposure to uncertainty events is historically 

low. This conundrum is commonly referred to as uncertainty “puzzles.” The empirical 

and descriptive literature examines many potential factors for these protection gaps that 

range from financial, health, social insurance, substitute and complimentary assets, socio-

demographic factors, and individual preferences, which this current paper controls for a 

majority. 

 Researchers suggest that further analysis beyond economic and social factors is 

necessary to investigate the potential behavioral and psychosocial factors that could 

partially explain the uncertainty puzzles. Research is growing yet limited when 

considering individuals personality traits as potential explanations for personal finance 

behaviors. This study investigates and provides results that suggests that, after controlling 

for factors mentioned in the previous literature, personality traits could partially explain 

the low demand for financial uncertainty insurance. 
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CHAPTER I 

INTRODUCTION 
 

 Individuals can maximize their utility by smoothing their lifestyle consumption 

paths across the lifecycle. However, financial uncertainties can interrupt consumption 

path preferences. Purchasing insurance to protect against financial uncertainties could 

increase the likelihood that individuals can achieve their financial life goals with limited 

interruption from high cost life events. These three essays examine the psychological 

factors that could impact consumer demand for financial uncertainty protections. 

Specifically, this manuscript investigates the relationships between Five Factor Model 

(FFM) personality traits and life, annuity, and long-term care insurance ownership 

 The first essay analyzes the FFM personality traits and life insurance ownership, 

while the second and third essays examine the relationships of the FFM personality traits 

with annuity and long-term care insurance ownership, respectively. All three essays uses 

the cross-sectional year 2014 waves of the RAND Health and Retirement Study (RAND 

HRS) and the core HRS study, where the Leave-Behind Psychosocial Questionnaire (LB) 

is located. The LB houses the FFM personality traits which are operationalized through 

the Midlife Development Inventory (MIDI) Personality Scales. The HRS surveys 

Americans aged 50 and older, which examines the physical, mental, lifestyle, and 

financial well-being of near and post-retirees. 

 All three essays provide implications to planners that would help them examine 

their client communication, connection, and convincing mechanisms, such that, like 

requesting information from their clients financial anxiety or money scripts through 

assessment, planners could asses client personality traits that would help frame concepts 

and conversation that would help nudge clients to protect the financial uncertainties that 

align with their risk management goals. 
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CHAPTER II 
PERSONALITY TRAITS AND LIFE-INSURANCE OWNERSHIP 

AMONG OLDER AMERICANS 
 

Introduction 
Life insurance is a fundamental risk management tool used in personal financial 

planning that protects household human capital against the uncertainty of an unexpected 

death of a primary wage earner. At the end of 2017, American households owned $20.4 

trillion of life insurance coverage (ACLI, 2018). The major forms of life insurance 

coverage among American households are individual and group policies, with households 

owning $10.2 trillion and $8.4 trillion, respectively (ACLI, 2018).  

While approximately 60 percent of Americans own some form of life insurance, 

40 percent do not, and 50 million households feel that they are underinsured (LIMRA, 

2018). Furthermore, 35 percent of American households acknowledge that, if the primary 

wage earner died unexpectedly, they would feel the impact within one month (LIMRA, 

2018). Consumer demand theory as applied to life insurance suggests that the primary 

wage earner who purchases the life-insurance, and the beneficiaries who demand life-

insurance, obtain immediate and maximized utility upon the purchase of life-insurance 

through the reduction of human capital uncertainty (Lewis 1989; Yarri, 1965). Based 

upon consumer demand theory, Americans’ revelations about underinsurance, and that 

many Americans remain uninsured, a life insurance “puzzle” exists around the demand 

for life insurance.  

Researchers have found financial, behavioral, and social demographic factors to 

partially explain the gap between the theoretical demand for life insurance and sparse 

purchase rates. Given the persistence of this issue, there is room to further investigate 

other factors related to the life insurance purchase decision. Specifically, individual 

psychological factors, including basic personality traits, have not yet been investigated. 

Personality traits are the unique ways individuals think, feel, and behave over the life 

cycle (Britannica, 2019). Researchers have found personality traits to have predictive 

value on how individuals process information, behave under uncertainty, and make 



Texas Tech University, Preston D. Cherry, May 2020 

3 
 

decisions (Bensi, 2010). The use of personality trait assessment could help financial 

professionals customize the communication and framing techniques they use with clients 

during the recommendation and implementation stages of the financial planning process. 

Personality trait assessment could help individuals better process the concept and 

recommendation of life insurance protection, and thus potentially influence the life 

insurance purchase decision. Currently, literature that investigates personality traits as 

determinants for the demand of life insurance does not exist. This paper’s contribution to 

the current literature is to investigate whether personality traits can help partially explain 

life insurance ownership among older Americans after accounting for economic and 

sociodemographic factors.  

As older Americans progress through the life cycle, the focus of their uncertainty 

risk shifts from dying unexpectedly to living too long, where their accumulated assets 

serve as substitutes to life insurance as protection against the loss of human capital 

(Brown, 2001). Studies show that older Americans tend to hold large amounts of life 

insurance (Samuelson & Zeckhuaer, 1988; Bernheim, 1991; Brown, 2001). Moreover, 

the test-retest of personality trait consistency tends to increase with age (Golsteyn & 

Horisch, 2017; Roberts & DelVecchio, 2000). This test-retest for personality traits 

reaches the highest correlation coefficients across the ages range of 50 to 70 and holds for 

about seven years (Golsteyn & Horisch, 2017; Roberts & DelVecchio, 2000). These 

economic and psychosocial characteristics of older Americans provides this study with an 

ideal population to examine whether personality traits can partially explain the low 

purchase rates of life insurance.  

 

Literature Review 
Financial and Sociodemographic Characteristics 

There are several studies, spanning many decades, that investigate the potential 

determinants of life insurance demand. Previous literature shows that age, marital status, 

number of children, education, spousal employment status, family income, and net worth 

are determinants of the demand for life-insurance (Table 2.1; Hau 2000; Zietz, 2003). 

However, while there is evidence for consensus across life-insurance demand 

determinants in the previous literature, conflicts are present within certain determinants 
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(see Table 2.1). Liebenberg (2012) found that most of these conflicts are likely due to the 

cross-sectional sample and survey structure of the data these studies analyze. For 

example, when accounting for dynamic changes across time with panel data, Liebenberg 

(2012) found that households are more likely to demand life insurance when they 

experience big life events such as new children, increased income, new employment, 

marriage, and purchasing a home. Thus, the conflicting results might be partially 

explained by circumstantial life events within the cross-sectional data. While consumer 

demand theory (as applied to life insurance; Lewis; 1989; Yarri, 1965) and the previous 

empirical literature reveal many determinants of life-insurance ownership, the gap 

between the theoretical need to protect human capital from the uncertainty of an 

unexpected death, and the lack of consumer demand for life insurance protection persists. 

This suggests a greater understanding of personal motivating factors to purchase life 

insurance is needed.  

Behavioral Factors 

Behavioral barriers have been examined as potential explanations for the lack of 

consumer demand for life-insurance. Coe and Belbase (2016) investigated consumers 

while they considered a life-insurance purchase through their employer-sponsored plan. 

They found that consumers engaged in mental accounting when considering a life-

insurance purchase (Coe & Belbase, 2016). Mental accounting occurs when individuals 

place higher priority to other necessities before allocating funds toward a life-insurance 

purchase, which indicates a lower propensity to manage income uncertainty (Coe & 

Belbase, 2016). 

Coe and Belbase (2016) also found that inertia, where individuals find the 

calculation of their life-insurance need difficult, is a barrier to the purchase decision. 

They found that individuals chose a death benefit amount by anchoring to an arbitrary 

past amount or that they avoid the life-insurance purchase decision altogether. A life-

insurance market study found that other barriers contributed to the lack of life insurance 

demand, such as not knowing how much to purchase or what type of insurance to buy 

and overestimating the actual cost of life insurance coverage (LIMRA, 2017). 

Life Insurance Among Older Working Americans 
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The current study investigates the life insurance “puzzle” among employed older 

Americans age 50 and above and examines whether individual personality traits could 

help explain this life insurance purchase phenomena.  Savings and consumption theory 

suggest that individuals accumulate savings across the life cycle to fund future periods of 

uncertainty risks, where savings can serve as substitutes or complements to other 

resources (Ando & Modigilani, 1963; Browning & Crossley, 2001). While older 

individuals could substitute accumulated assets for life insurance, older individuals still 

possess human capital to protect during their remaining work life and allow assets to 

grow for distribution during their retirement life.  

According to Life Insurance Market Research Association (LIMRA, 2015), there 

is more life insurance in-force among individuals 65 and older than any younger aged 

cohort. However, the need for life insurance among older individuals declines across the 

life cycle as the individual transitions across risk exposures at retirement. Individuals 

transition from the need to protect the earned income produced by human capital, to the 

attainment of income to smooth consumption and protect against longevity risk during 

retirement (Brown, 2001). Furthermore, should individuals possess a bequest motive, 

individuals could hold non-annuitized assets such as bonds that could be an optimal 

choice to life insurance compared to the actuary fairness of premium prices (Brown, 

2001).  

There are two hypotheses offered as potential explanations for the large amount of 

life insurance ownership among older individuals. A study of older individuals aged 64-

69, suggested that older individuals hold term life insurance to “offset” over annuitization 

in the form of excess Social Security and use the life insurance benefit to fund a bequest 

motive (Bernheim, 1991). The study found that higher Social Security benefits associate 

with a higher probability of life insurance ownership (Bernheim, 1991). Conversely, a 

follow up study rejected the “offset model” hypothesis with empirical evidence that 

refutes the four empirical implications needed to support the “offset model” (Brown, 

2001). A second hypothesis is that older individuals use life insurance to protect their 

spouses from lifestyle decline; however, the study found no evidence to support this 

hypothesis (Auerbach & Kotlikoff, 1987; 1989).  
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The life-insurance policy type is essential to older individuals. Term insurance 

represents a form of pure insurance such that the policy has no cash value and contains 

specified expiration terms such as -10, -15, or 30 years. Term insurance is commonly 

purchased as human capital protection during an individual’s remaining work life. The 

term insurance policy will pay out to the named beneficiary if the insured dies within the 

specified term.  

Whole life insurance policies contain a combination of pure life insurance and 

tax-deferred cash value. Whole life policies cover an individual for their “whole life” 

such that the insured pays the policy premiums according to life expectancy tables that 

have a maturity, or “paid up”, age range of 100 to 120. Across the duration of a whole 

life policy, the cash value increases and the pure death benefit insurance decreases. If the 

whole life policy reaches maturity, the cash value will equal the face value of the policy. 

Whole life insurance policies possess two beneficial savings characteristics. The cash 

value inside the policy grows on a tax-deferred basis and that the policy holder can access 

the cash value through a policy loan on a tax-free basis. 

Using survey data from the 1995 Survey of Consumers Finances (SCF), Brown 

(2001) suggested that two-thirds of whole life polices owned by individuals age seventy 

and above represents cash value, and one-third represents pure life insurance coverage. 

Brown further suggested that these cash values could represent a “large savings account” 

(pg. 96) in the form of liquidity, and that given the median age of these policy holders is 

forty-two years old, most polices were purchased during the individual’s working life 

(Brown, 2001). This evidence could suggest that older Americans continue to hold life 

insurance as a form of inertia such as “status quo” (Samuelson & Zeckhuaer, 1988). In 

other words, older individuals tend to “do nothing” (pg. 7) or “maintain one’s current or 

previous decision” (pg. 7; Samuelson & Zeckhuaer, 1988).  

The evidence from previous research suggests that the theoretical and empirical 

explanations for older Americans to hold life insurance remains a topic for future 

investigation. Due to the “puzzle” of life insurance ownership among older individuals 

and to bring focus to the impact of individual personality traits on life insurance 

ownership, this current paper analyzes older Americans who are currently employed and 

thus possess the theoretical basis to protect human capital. 
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The Five Factor Model Personality Traits and Financial Behavior 

 Personality is a unique set of characteristics that impact an individual’s 

cognitions, motivations, and behaviors across various situations (Ryckman, 2012). 

Researchers have found personality traits to have predictive value on how individuals 

process information, behave under uncertainty, and make decisions (Bensi, 2010). Thus, 

personality traits could provide useful information to help ascertain how people mentally 

process human capital uncertainty and then choose whether to purchase life insurance 

protection. The Five Factor Model (Big Five; OCEAN traits) personality trait domains 

are openness to experience, conscientiousness, extraversion, agreeableness, and 

neuroticism (Table 2.2).  

Researchers have examined the association between personality traits and 

personal finance domains such as financial behavior, well-being, and wealth. Through the 

3M Model, Asebedo et al. (2019) found that openness indirectly undermined saving 

behavior, while Viinikainen (2010) found that higher levels of openness associates with 

higher incomes and higher earning professions. This evidence suggests that individuals 

who possess a strong association with openness may yield a higher human capital value 

in absolute dollars, and thus should increase the demand for human capital protection. 

Conversely, this same individual may not possess the savings behavior necessary to 

transfer discretionary income across an extended period to fund the premiums of a life 

insurance policy  

Researchers have also found that agreeableness negatively associates with saving 

behavior (Nyhus & Webley, 2001), while another study suggested a positive association 

with saving behavior (Duckworth & Weir, 2010; 2011). The negative association with 

saving behavior stems from how Nyhus and Webley (2001) investigated personality traits 

with different forms of saving across different household structures. Nyhus and Webley 

classified forms of saving as liquid, investment, insurance, and total savings. Households 

were divided into those with couples and those with single-person households. Nyhus and 

Webley posited that certain personality traits will associate with certain types of savings 

and the structure of the household and found that agreeableness was negatively associated 

with liquid savings among households with couples. The authors also found that 
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households with an agreeableness head exhibit increased household debt levels. Across 

the study, agreeableness did not associate with any form of positive saving behavior. 

The positive association of agreeableness with saving behavior stems from 

coupled households, whereby each couple identifies strongly with the agreeableness trait 

(Duckworth & Weir, 2010; 2011). The study uses date from the Health & Retirement 

Study (HRS) and uses a wealth variable that includes all financial wealth but excludes 

housing wealth and outstanding debt. Thus, both studies revealed that agreeableness was 

statistically significant in households with couples. However, the evidence suggests that 

the negative and positive associations of agreeableness with saving behavior is 

dependent on whether the savings is short- or long-term. Furthermore, Nyhus and Webley 

(2001) utilized a data set consisting of Dutch citizens aged 26 to 92, whereas Duckworth 

and Weir (2010; 2011) employed a sample of American citizens aged 50 and above. 

Thus, the geographic culture and age of the survey participants could contribute to the 

discrepancy of relationships across the agreeableness trait with saving behavior.  

The evidence suggests that individuals with higher levels of agreeableness tend to 

possess negative savings behavior for long-term savings, have lower levels of pre-

cautionary savings, and exhibit higher levels of debt. Therefore, those with higher levels 

of agreeableness could lack the propensity for the long-term premium payment 

commitment required for life insurance policies to remain in force, even when lower 

levels of precautionary savings and net worth are available to serve as a life insurance 

substitute to protect against the uncertainty of an untimely death. 

The associations across extraversion and personal finance behaviors are mixed. 

Researchers have found that individuals with greater extraversion tend to practice in 

higher earning professions (Viinikainen, 2010), attain higher net worth (Nabeshima & 

Seay 2014), and experience higher lifetime earnings (Duckworth & Weir, 2010; 

Viinikainen, 2010). Yet, studies show that those who identify with extraversion exhibit 

poor saving behavior, in general, and tend to portray impulse buying tendencies (Nyhus 

& Webley, 2001; Verplanken & Herabadi, 2001). This evidence suggests that, while 

those with greater extraversion tend to have higher financial human capital to protect, 

such as higher earnings and net worth, they may not engage in productive day-to-day 
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financial behaviors or decisions (e.g., impulse buying). However, the attainment of higher 

net worth could be a substitute for life insurance ownership. 

Studies show that conscientiousness has a negative association with impulse 

buying and associates positively with increased levels of net worth, positive saving 

behavior, financial satisfaction, and higher levels of wealth (Duckworth & Weir, 2010; 

2011; Nabeshima & Seay, 2014; Tharp, 2012; Verplanken & Herabadi, 2001; 

Viinikainen, 2010). This evidence suggests that the conscientiousness trait tends to align 

with positive financial behaviors and decisions. Specifically, for life insurance demand, 

the evidence could suggest that individuals with higher levels of conscientiousness tend 

to attain higher net worth and earn higher incomes, both of which assign a higher 

absolute dollar to an individual’s human capital. Moreover, these individuals may possess 

the positive savings behavior to transfer discretionary income to fund the premium 

payments of a life insurance policy, which would protect their human capital from the 

uncertainty of an untimely death. 

Across the literature, there is consensus that higher levels of neuroticism tend to 

associate negatively with productive personal finance behaviors, cognitions, motivations 

and decisions. Studies show that higher levels of neuroticism are associated with 

decreased lifetime earnings (Duckworth & Weir, 2010; 2011) and reduced financial 

satisfaction (Tharp, 2012). Viinikainen (2010) found that higher levels of neuroticism 

were negatively associated with higher incomes and higher earning professions. Asebedo 

et al. (2019) adopted the 3M Model of Motivation and Personality (3M Model; Mowen, 

2000) to investigate the combined psychological effects on savings behavior and found 

that the neuroticism trait indirectly undermined saving behavior. Unlike the 

agreeableness and extraversion personality traits, literature suggests that those with 

stronger levels of neuroticism tend to earn lower levels on income and experience 

decreased lifetime earnings, which may decrease demand for life insurance on an 

absolute-dollar human value approach. Furthermore, their lower level of financial 

satisfaction, on average, may lower their demand for life insurance because they may not 

feel they possess an adequate amount of human capital to protect. 

The relationship between personality traits and various benchmarks, behaviors, 

and decisions within the personal finance domain have been investigated. However, 
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researchers have not yet examined how personality traits are related to decision-making 

under uncertainty. This study examines the association between personality traits and the 

risk of uncertain future human capital. The results could assist in understanding how an 

individual processes information and makes decisions under financial uncertainty, such 

as life insurance ownership.  

Theory 

Life Cycle and Consumer Demand Theory Applied to the Life Insurance Purchase 

Decision 

The human capital of the primary wage earner(s) generates earned income to 

smooth lifestyle consumption across the life cycle. The purchase of life insurance 

protects the human capital of the primary wage earner across the life cycle due to an 

uncertain life expectancy. Consumer demand theory as applied to life insurance suggests 

that the primary wage earner who purchases life-insurance, and the beneficiaries who 

demand life-insurance, obtain immediate and maximized utility upon the purchase of life-

insurance through the reduction of human capital uncertainty (Yarri, 1965; Lewis 1989).  

Life cycle theory suggests that individuals experience three financial stages across 

the life cycle:  borrowing to finance the attainment of human capital, followed by wealth 

accumulation during their work life expectancy, and lastly wealth decumulation during 

retirement (Ando & Modigliani, 1963; Browning & Crossley, 2001). Thus, across the life 

cycle, assets gained during the wealth accumulation stage could act as a substitute for life 

insurance such that the attained assets could protect a greater amount of the potential 

human capital loss compared to earlier stages of the life cycle. While older individuals 

could substitute accumulated assets for life insurance, older individuals still possess 

human capital to protect during their remaining work life and assets to grow for 

distribution during their retirement life. 

This study investigates whether individual personality traits could help explain the 

gap between the theoretical need and the consumer demand for life insurance after 

accounting for the fundamental financial and socio-demographic factors that consumer 

demand theory (as applied to life insurance) suggests play a foundational role in the life 

insurance purchase decision. Thus, life cycle and consumer demand theories as applied to 

life insurance guide the financial and socio-demographic determinants of life insurance in 
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this study to provide a foundation from which to investigate if personality characteristics 

provide additional information that informs the life insurance purchase decision. 

The Big Five Factor Model Personality Traits 

The Five Factor Model (FFM) of personality traits is a theoretical framework for 

trait identification resulting from 80-years of trait theory research (FFM, Costa & 

McCrae, 1989; 1992; 2003) and is widely accepted as the standard for personality 

assessment (Jang, 1996; Markon, 2005; Costa & McCrae, 2008).  

The FFM is highly influenced by the common-word (Allport, 1936) and 

questionnaire-based (Eysenck, 1964) theories of personality trait identification (McCrae 

& John, 1992). Trait theorists posit that human beings have described themselves, and 

others, for centuries (Allport, 1936; Costa & McCrae, 2003). The authors of the FFM 

framework suggested that the trait domains and adjectives contain descriptive words 

located in the natural language of English and that their definitions are found in English 

dictionaries which are established through many years of factor analysis among many 

trait identification scales and inventories (Costa & McCrae, 2003). Table 2 lists the Big 

Five traits which are openness to experience, conscientiousness, extraversion, 

agreeableness, and neuroticism (OCEAN). 

Costa and McCrae define traits as “dimensions of induvial differences in 

tendencies to show consistent patterns of thoughts, feelings, and actions” (Costa & 

McCrae, 2003; pg. 25). The authors further postulate that this definition “tells us what 

traits look like and how we can recognize one when we see it” (2003; pg. 25).  

Given the phenotypic basis of the FFM, which is the identification of observable 

characteristics (traits) of an individual (or thing) through the use of descriptive words, 

this study uses the trait descriptive words in the FFM to locate similar common words 

that describe life insurance characteristics. Given the extensive literature that contains 

words that describe personality traits and the characteristics of life insurance (Dalton et. 

al, 2018; Liebenberg et. al, 2012; Baek, 2005; Yarri, 1965; Lewis, 1989), this study 

follows the trait theorist’s perspective that individuals know what the traits (and 

characteristics) look like and that they can recognize them when they see them.  

This study uses the theoretical based FFM and life insurance characteristics 

contained in the literature to generate hypotheses about the relationship between 
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personality traits and life insurance ownership. Table 2.2 contains the FFM personality 

trait domains, characteristics, and adjectives.  

 

Hypotheses 
Hypotheses for the Relationship Between Personality Traits and Life Insurance 

Ownership 

The openness to experience trait contains the adjectives wide-interests, 

imaginative, and includes the characteristic fantasy. The imagination and fantasy facets 

may hinder an individual’s ability to connect with their future self. Research suggests that 

while individuals may possess the ability to imagine their future self, they simply may 

not choose to imagine their future selves, that they lack the imagination of long-run time 

distances and could imagine over-confident propositions (Hershfield et. al, 2011). Thus, 

individuals that strongly identify with openness may not possess the ability to connect 

with the future prospect of an untimely death. However, those who strongly identify with 

openness are open to new ideas, values, and actions such that they act on their 

willingness to try new events and appreciate knowledge in general (Costa & McCrae, 

2003). These latter facets could help an induvial embrace the ideas and concepts of life 

insurance ownership. In previous literature, openness indirectly undermines saving 

behavior, which is a personal financial decision (Asebedo et al., 2019). Thus, this study 

expects that openness will associate negatively with life insurance ownership, also a 

personal financial decision. (H1; Table 2.3). 

The purchase of life insurance protects the human capital of an individual from an 

untimely death, such that this uncertainty risk is transferred to an insurance company in 

exchange for premium payments from the insured that keeps the policy in force (Dalton, 

et. al, 2016). An individual who strongly identifies with conscientiousness possesses the 

self-discipline facet which could suggest that a primary wage earner will commit to the 

long-term payment regiment of life insurance premiums to keep the policy in force. 

Consumer demand theory as applied to life insurance suggests that the dependents in the 

household will demand life insurance on the primary wage earner with the expectation 

that the insurance benefit will fund consumption smoothing across the dependency stage 

of their life cycle (Lewis, 1989). Individuals that strongly identify with conscientiousness 
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could express a duty to the household dependents through a life-insurance purchase. 

Furthermore, individuals with greater conscientiousness possess the trait facets of 

deliberation, achievement-striving, and competence which tend to avail them the 

attributes of planning in advance, accomplishing their goals, and being rational and 

informed, respectively (Costa & McCrae, 2003). These attributes are implied 

characteristics to consider life insurance ownership. This study expects that 

conscientiousness will associate positively with life insurance ownership (H2; Table 2.3). 

Those who strongly identify with extraversion could possess characteristics that 

generate more human capital to protect yet lack risk-averse characteristics which could 

increase the demand for life insurance that mitigates risk. Extraversion characteristics, 

such as gregariousness and warmth, bode well for social engagement and personal 

interaction (Costa & McCrae, 2003), and thus associate with higher earning professions 

and incomes (Viinikainen, 2010). The participation of individuals with higher levels 

extraversion in higher earning professions which yield higher incomes, increase the life 

insurance coverage amounts necessary to protect their higher market production. The 

characteristic of excitement-seeking could be associated with risk-taking. Costa and 

McCrae suggested that risky endeavors appeal to individuals that strongly identify with 

extraversion (2003). This trait runs counter to the risk-averse characteristic of a life-

insurance purchase consideration. The extraversion trait includes varying levels of 

positive emotion whereby those that identify strongly with extraversion tend to have 

active lifestyles, are full of energy, and thus outwardly exhibit a strong sense of happiness 

(Costa & McCrae, 2003). This positive emotion may not allow extraverted individuals to 

contemplate mortality like that of an untimely death. This study expects extraversion to 

associate negatively with life-insurance ownership (H3; Table 2.3). 

The agreeableness trait possesses words that may associate with the consideration 

of a life-insurance purchase. For example, individuals who strongly identify with 

agreeableness possess the characteristic of trust, and thus they tend to express confidence 

in others’ best qualities and rarely suspect hidden agendas (Costa & McCrae, 2003). The 

willingness to trust a life insurance agent to make a fiduciary offer, could then influence 

the life-insurance purchase decision. Individuals who strongly identify with the 

agreeableness trait possess the altruism characteristic, which suggests that they are 
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selfless, considerate, and have a desire to help others (Costa & McCrae, 2003). Consumer 

demand theory as applied to life insurance suggests that purchasers of life insurance gain 

utility through their motivation to protect their human capital from the uncertainty of an 

early death, such that the insurance policy leaves a bequest to their heirs (Lewis, 1989). 

In this respect, the characteristic of altruism aligns with the life insurance purchasers 

desire to care for their household’s well-being due an unexpected death. This study 

expects agreeableness will associate positively with life-insurance ownership (H4; Table 

2.3). 

The neuroticism trait contains words that describe emotions and behaviors that 

may impede a life-insurance ownership consideration. Individuals who strongly identify 

with neuroticism possess the impulsiveness characteristic. Individuals with greater 

impulsivity tend to surrender to their temptations and desires. Previous studies suggest 

that they tend to “overeat, overspend, drink (alcohol), smoke, gamble, and perhaps use 

drugs” (Costa & McCrae, 2003; pg. 48; Brooner, Schmidt, & Herbst, 1994). The cost of 

life insurance is determined by an underwriting process that contains the assessment of 

self-reported and medically confirmed factors that contribute to the price of a life 

insurance policy (Dalton et. al, 2016). These factors include (but are not limited to) 

questions to assess physical, financial, lifestyle and health proxies such as alcohol 

consumption, smoking habits, drug usage, body mass index analysis (weight), and a 

credit check (Dalton et. al, 2016). Thus, those that strongly identify with neuroticism may 

tend to act on impulses that negatively influence the life insurance underwriting process, 

thereby increasing the cost of life insurance. Furthermore, the neuroticism trait possesses 

facets of depression, vulnerability, and self-consciousness, which are theorized to be 

dispositions of shame, guilt, inadequacy to deal with stress, and a diminished self-worth, 

respectively (Costa & McCrae, 2003; pg. 48). These facets could serve as barriers to the 

life insurance purchase decision and thus, life insurance ownership. This study expects 

neuroticism will associate negatively with life-insurance ownership (H5; Table 2.3). 

Hypotheses for the Relationship Between Financial and Health Factors and Life 

Insurance Ownership 

According to consumer demand and life cycle theories as applied to life 

insurance, financial and health factors could contribute to life insurance ownership, 
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including earned income, non-housing financial assets, home equity, bequest expectation, 

health status, and business ownership (Table 2.3).  

An individual’s human capital generates income across the life cycle for the 

benefit of household production that demands protection from the uncertainty of an 

untimely expiration. As income increases during the early to middle periods of the wealth 

accumulation stage, the amount of human capital protection needed (death benefit) to 

smooth consumption across the life cycle should a primary wage earner expire 

unexpectedly, increases concurrently. Furthermore, the purchase of a life policy requires 

the payment of an initial premium and continuous premiums to remain in force. An 

increase in income affords the individual to purchase the protection amount to meet the 

required need by the household. Therefore, this study expects income to associate 

positively with life insurance ownership (H6; Table 2.3).  

The non-housing financial assets and net value of home equity of an induvial 

could impact the demand for life insurance through a substitution effect. Life cycle theory 

suggests wealth accumulates across the lifecycle during an individual’s work life 

expectancy (Ando & Modigliani, 1963; Browning & Crossley, 2001). Accumulated 

wealth could finance the goals of a household that remain following the untimely death of 

a primary wage earner. Thus, an individual’s assets could be a substitute for life 

insurance and decrease the demand for human capital protection. Given the older 

working adult sample in this study, it is expected greater amounts of accumulated 

financial assets and home equity could serve as substitutes for life insurance protection 

and thereby reduce the likelihood of life insurance ownership. This current study expects 

non-housing financial assets and the net value of home equity to associate negatively 

with life insurance ownership (H7, H8; Table 2.3). 

Consumer demand theory as applied to life insurance suggests that the primary 

wage earner who purchases the life-insurance, and the beneficiaries who demand life-

insurance, obtain immediate and maximized utility upon the purchase of life-insurance 

(Yarri, 1965; Lewis 1989). The primary wage earner maximizes their bequest expectation 

by fulfilling their desire to purchase human capital protection across their uncertain 

lifetime for their beneficiaries. The beneficiary maximizes their bequest expectation 

where they expect human capital protection from the primary wage earner. This study 
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expects the presence of a bequest expectation will associate positively with life-insurance 

ownership (H9; Table 2.3). 

The health status of a primary wage earner could impact their life expectancy, the 

premium cost of the life insurance policy, and the amount of coverage they could obtain. 

Consumer demand theory as applied to life insurance suggests that risk-averse 

individuals seek to mitigate the risk of an untimely death with the purchase of a life 

insurance policy (Lewis, 1989, Yarri, 1965), where those with poorer health would have 

an increased risk of early expiration, and thus increase their demand for human capital 

protection. However, the life insurance purchase decision is constrained by the cost of 

insurance and the budget of the household (Lewis, 1989; Yarri, 1965). Good health 

enables the insured to obtain a life insurance policy at a lower premium cost than an 

insured with poor health. This inverse relationship is due to the life expectancy of the 

insured. Poorer health increases the probability that the insured could experience an 

untimely death, thus the insurance company would have to pay out a death benefit sooner 

rather than later (or not at all), which increases the cost of the life insurance policy and 

decreases the demand for life insurance due to cost and budget constraints. To account 

for the effect of objective health status with life insurance ownership, this study 

incorporates a measure for an individual’s current smoking status. Should an individual 

self-report their smoke habits, this expression contains a more objective health status 

compared to the subjective report of their personal belief of their health status. This study 

expects smoking to have a negative association with life insurance ownership (H10; 

Table 2.3). 

Business ownership could affect the demand of life insurance. Consumer demand 

theory as it applies to life insurance suggests that purchasers of life insurance could 

maximize utility that satisfies their preference to leave a bequest (Lewis, 1989). 

Individuals that own a business could own life insurance to meet their estate planning 

goals where a life insurance policy would provide liquidity to mitigate estate tax 

exposure and the need to liquidate the business to meet potential estate tax obligations 

(Brown, 2001). Furthermore, should the ownership form of the business resemble a sole-

proprietorship, then liquidity is needed to fund the business period where the primary 

owner is no longer present and also to attract and onboard a new figurehead, and to 
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initially transition the business under this new leadership. Should the business ownership 

form resemble a partnership, then liquidity is needed such that the remaining partners, or 

the business entity, can purchase the expired partners ownership share and fund the 

business transition phase mentioned previously. Researchers found that, on average, 

business owners tend to own more life insurance compared to non-business owners 

(Holtz-Eakin, Phillips, & Rosen, 1999). This study uses business valuation as a proxy for 

business ownership and expects this variable to associate positively with life insurance 

ownership (H11; Table 2.3).  

Hypotheses for the Relationship Between Sociodemographic Factors and Life Insurance 

Ownership  

According to consumer demand theory as applied to life insurance and life cycle 

theory, these sociodemographic factors could contribute to life insurance ownership: age, 

number of children, gender, marital status, race, and education (Table 2.3). 

Age could impact the probability of life insurance ownership. Consumer demand 

theory as applied to life insurance suggests that life insurance serves as protection across 

the life cycle against the loss of human capital due the uncertainty of an unexpected death 

(Yarri, 1965; Lewis, 1989). Furthermore, life cycle theory suggests wealth accumulates 

across the lifecycle during an individual’s work life expectancy (Ando & Modigliani, 

1963; Browning & Crossley, 2001). In other words, an individual’s assets are 

theoretically low in the early stages of the life cycle (early age) and accumulate over time 

(later ages). Thus, when assets are low and unavailable to protect the human capital of the 

primary wage earner against an untimely death, there is a need to transfer this uncertainty 

risk to a life insurance company (Dalton et al., 2018). As age increases, the assets that 

accumulate during the working years could grow to an amount such that the accumulated 

wealth could serve as a substitute for life insurance and finance the goals of a household 

that remain after the untimely death of a primary wage earner, which decreases the 

demand for human capital protection. This current study examines older Americans aged 

50 and above, and theory would suggest that life insurance demand should decrease for 

older individuals. However, studies show that a large segment of older individuals tend to 

own large amounts of whole life insurance (Brown, 2001), and these individuals tend to 

not reassess their life insurance needs at advanced stages of the life cycle (Samuelson & 
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Zeckhuaer, 1988). Based on the theoretical evidence, this study expects age to associate 

negatively with life insurance ownership (H12; Table 2.3). 

Consumer demand theory as applied to life insurance suggests that children are 

dependents of the primary wage earner such that they will demand human capital 

protection and gain increased utility from the death benefit, which serves to smooth their 

consumption utility over their life cycles (Lewis, 1989). This study expects for the 

presence of children to exhibit a positive association with life-insurance ownership (H13; 

Table 2.3). 

As mentioned above, the utility gained from the purchase of human capital 

protection against uncertainty is universal (Yarri, 1965). The utility gained from the 

protection of an untimely death should be attractive to any individual regardless of 

gender. All else equal, females historically live longer than males (Woolf, 2019; Murphy, 

2018) and therefore have a decreased risk of an untimely death compared to males who 

tend to experience shorter life spans. Yet, evidence suggests that when aggregate 

financial risks types are measured, females tend to have lower financial risk tolerance 

than men (Grable, 2000). This evidence would suggest that, overall, females may show 

more of a propensity to mitigate the uncertainty risk associated with an untimely death. 

Few studies exist that directly examine the effect of gender among Americans on the 

consumer demand for life insurance. Gandolfi and Miners (1996) investigated gender 

differences on life insurance demand among married couples and found that, when 

analyzed separately, the level of labor force participation and the number of children in 

their dependent years influence wives demand for life insurance. Empirical evidence 

suggests that gender differences in life insurance demand could depend on individual 

preferences and perceptions. Based solely on the theoretical basis that men tend to have 

shorter life expectancies than women, and thus have an increased risk of death 

uncertainty, this study expects that men are more likely to own life insurance than women 

(H14; Table 2.3).  

Marital Status could impact an individual’s demand for life insurance. Consumer 

demand theory as applied to life insurance suggests that an individual’s life insurance 

demand depends on the household’s demographic structure such that a life insurance 

purchase maximizes not only the purchaser’s utility, but also the children and spouse’s 
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utility (Lewis, 1989). The utilities of the dependents in the household are maximized due 

to the utility consumption smoothing provided to the beneficiaries of a life insurance 

policy following an untimely death of a primary wage earner (Lewis, 1989). Theory 

supports an increased demand for insurance for married couples. Conversely, researchers 

suggest that jointly accumulated assets (conventional assets) across the life cycle and 

survivor Social Security benefits could server as substitutes for life insurance without 

much or any sacrifice of marginal utility consumption (Bernheim, 1990). Auerbach and 

Kotlikoff (1985) found ambiguous results when they tested life insurance demand among 

married couples using the life-cycle model. Furthermore, married couples possess the 

ability to pool conventional assets which creates a risk-sharing mechanism to mitigate the 

effect of uncertainty risks (Kotlikoff & Spivak, 1981). Given the lack of clear guidance 

across the theoretical and empirical literature, this current study expects a significant 

relationship of marital status with life insurance ownership when comparing life 

insurance ownership among married and not married individuals, however the direction 

of the relationship is unclear (H15; Table 2.3).  

Ceteris paribus, consumer demand theory as applied to life insurance suggests that 

any individual will gain utility from the purchase of life insurance as human capital 

protection to smooth the consumption path across the life cycle for their beneficiaries in 

the event of an untimely death of the insured (Yarri, 1965). This theory suggests that the 

demand for life insurance is irrespective of race. However, previous literature suggested 

that, although there is little difference in the propensity to protect human capital between 

Blacks and Whites (which is the decision to own life insurance), that there is a significant 

difference in the amount of life insurance owned (Gutter & Hatcher, 2008). Previous 

studies also found that cultural differences could impact consumer preferences (Ogden & 

Ogden, 2004) and that the willingness to take financial risk differs among Whites and 

non-Whites (Yao, Gutter, and Hanna, 2005). Given the conflict between consumer 

demand theory as applied to life insurance and previous literature that considers race in 

the life insurance ownership and risk tolerance decisions, and consumer preferences, this 

current study expects race to have a significant relationship with life insurance 

ownership, yet the direction of the relationship is unclear (H16; Table 2.3).  
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Human capital theory as applied to education suggests that education is an 

investment that increases human capital and that the increase in human capital due to 

educational attainment, on average, tends to increase an individual’s lifetime earnings 

(Becker, 1964; 1994). Therefore, this increased probability of higher lifetime earnings 

due to higher educational attainment would increase the absolute dollar value of an 

individual’s human capital, which should increase consumer demand for life insurance 

under uncertainty (Yarri, 1965). Moreover, the dependents of the primary wage earner(s) 

will demand human capital protection equivalent to their higher utility consumption path 

across the life cycle (Lewis, 1989). However, across approximately 40 years of studies 

that investigate the determinants of life insurance demand, consistent findings on the 

influence of educational attainment remain elusive, where conflicts exist across the 

statistical significance and directional association of the influence educational attainment 

with life insurance ownership (Table 2.1; Hau, 2000, Zietz, 2003). Based solely on the 

theoretical support of human capital theory as applied to education, coupled with the 

consumer demand theory as applied to life insurance, this study expects those with a 

college degree to have a positive association with life insurance ownership when 

comparing those without a degree (H17; Table 2.3).  

 

Methods 
Data and Sample 

     Data for this study were obtained from the Health and Retirement Study (HRS). The 

HRS began in 1992 and is a national, longitudinal survey that is conducted biannually. 

The HRS is funded by the National Institute of Aging (NIA) and the Social Security 

Administration (SSA). The HRS surveys Americans ages 50 and older and is 

administered by the NIA and the University of Michigan. The goal of the survey is to 

learn about the physical, mental, lifestyle, and financial well-being of near and post-

retirees. Blacks, Hispanics, and Florida residents are oversampled to increase the sample 

size across these demographics. Every six years a new group of people aged 51-56 are 

added to HRS to prevent obsolescence of the survey. 

With funding and support from the NIA and SSA, the RAND Center for the Study 

of Aging (RAND) cleaned the core HRS interview questions with simple and streamlined 
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variable names across waves (RAND, 2018). In 2006, the HRS began issuing the 

biannual Leave Behind (LB) questionnaire (Smith et al., 2017) which collects data on the 

well-being, stress, social relationships, personality traits, and beliefs of Americans ages 

50 and older. The LB is randomly administered to 50% of the core HRS participants 

every two years. Thus, two waves must be combined to analyze a full sample. 

Longitudinal data for the LB is available every four years. The current study investigates 

cross-sectional data which merges the 2014 RAND HRS with the 2012 and 2014 waves 

of the LB questionnaire, which are contained in the 2012- and 2014-RAND HRS Fat 

Files, respectively. Individual-level data are used in this analysis. 

In 2012, 7,412 respondents completed the LB questionnaire and in 2014, 7,541 

respondents completed the LB questionnaire, respectively. This study excludes the 2012 

and 2014 respondents who did not complete the LB. The sample used for this study’s 

analysis comprise of the financial respondents who completed the LB and contain the 

demographic variables listed in Table 2.5. The final analytic sample is 4,821.  

Due to the complex nature of the data collection, the HRS applies sample weights 

to adjust the participant representation to better reflect the national population. For this 

current study, sample weights are applied to maintain the national representation 

intentions of the HRS. This study applies strata and cluster weights that address the 

complex survey design of the HRS. 

Model 

The dependent variable Y is a binary variable that reflects whether the respondent 

owns life insurance. Due to the dichotomous nature of the dependent variable, this study 

uses a probit model via maximum likelihood estimation. 

𝑌𝑌𝑖𝑖∗ = 𝑎𝑎0 + 𝑎𝑎1𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + 𝑎𝑎2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + ⋯+ 𝑎𝑎𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + 𝑎𝑎𝑛𝑛+1 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝𝑖𝑖
+ 𝑎𝑎𝑛𝑛+2 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝𝑖𝑖 + ⋯+  𝑎𝑎𝑛𝑛+5 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝𝑖𝑖 + 𝑎𝑎𝑛𝑛+6𝑏𝑏𝑑𝑑𝑏𝑏𝑖𝑖
+ 𝑎𝑎𝑛𝑛+7𝑑𝑑𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 + 𝑎𝑎𝑛𝑛+8𝑓𝑓𝑝𝑝𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖 + 𝑎𝑎𝑛𝑛+9ℎ𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝𝑚𝑚𝑖𝑖 + 𝑎𝑎𝑛𝑛+10𝑝𝑝𝑑𝑑𝑝𝑝𝑠𝑠𝑑𝑑𝑝𝑝𝑝𝑝𝑠𝑠𝑖𝑖
+ 𝑎𝑎𝑛𝑛+11𝑏𝑏𝑏𝑏𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝𝑖𝑖 + 𝑑𝑑 

𝑌𝑌 = 1 𝑝𝑝𝑓𝑓 𝑌𝑌∗  >  0 

𝑌𝑌 = 0 𝑝𝑝𝑓𝑓 𝑌𝑌∗ ≤  0 

 𝑑𝑑𝑖𝑖 ~ N (0, 1) 
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The latent variable 𝑌𝑌∗ represents the unobserved net benefits of life insurance 

ownership. The subscript i indicates the individual. The beta coefficient 𝑎𝑎0 is the 

intercept. The main explanatory variables are FFM personality traits (see Table 2.2), 

which are represented by the model variables, 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝1 𝑝𝑝𝑝𝑝 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝5. 

The factors associated with life-insurance ownership are the individual’s bequest 

expectation (𝑏𝑏𝑑𝑑𝑏𝑏𝑖𝑖), earned income (𝑑𝑑𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖), non-housing financial assets (𝑓𝑓𝑝𝑝𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖), net 

value of home equity (ℎ𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝𝑚𝑚), current smoking habits (𝑝𝑝𝑑𝑑𝑝𝑝𝑠𝑠𝑑𝑑𝑝𝑝𝑝𝑝𝑠𝑠𝑖𝑖), and business 

ownership (𝑏𝑏𝑏𝑏𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝𝑖𝑖).  

The sociodemographic factors that are expected to associate with annuity 

ownership are age (𝑎𝑎𝑎𝑎𝑑𝑑𝑖𝑖), children (𝑖𝑖ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑖𝑖), gender (𝑎𝑎𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖), marital status (𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝𝑝𝑝𝑎𝑎𝑖𝑖𝑖𝑖), 

race (𝑑𝑑𝑎𝑎𝑖𝑖𝑑𝑑𝑖𝑖), and education (𝑑𝑑𝑑𝑑𝑏𝑏𝑖𝑖). The social-demographic factors are represented by 

𝑎𝑎1𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + 𝑎𝑎2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + ⋯+ 𝑎𝑎𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖, respectively. 

Variables 

Dependent variable. Tables 2.4 and 2.5 in this study contain the summary 

statistics for the FFM personality traits and the factors that influence life-insurance 

ownership, respectively. The RAND HRS life-insurance variable contains a dichotomous 

answer to whether the respondent owns any life-insurance (yes or no), where life-

insurance ownership considers whole-life, term, and group polices.  

For this current study, the dependent variable is life-insurance ownership among 

Americans aged 50 and older who are employed. Employed individuals within the 

variable contain full-time, part-time, and partly retired workers. The life-insurance 

ownership variable is coded as 1 for employed individuals that own life insurance, and 0 

for employed individuals who do not own life insurance ownership.  

The Big Five Personality Traits. The main explanatory variables for this study 

are the Big Five personality traits: openness, conscientiousness, extraversion, 

agreeableness, and neuroticism (McCrae & Costa, 1992). Each personality trait was 

measured with data from the “Leave-Behind” (LB) survey of the HRS study. The 

personality traits consist of characteristics, which are accompanied by descriptive 

adjectives (Table 2.2; McCrae & Costa, 1992). The LB surveys individuals across 31 trait 

adjectives from the Midlife Development Inventory (MIDI) Personality Scales (Lachman 

& Weaver, 1997). Participants were asked to “indicate how well each of the following 
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describes you” and to rank the trait adjectives on a scale from 1 to 4 (1 = a lot, 2 = some, 

3 = a little, 4 = not at all; Smith et. al, 2017). As outlined in the LB guidelines, these 

rank-order responses are reverse-coded (except for reckless, calm, careless, impulsive), 

such that the higher scores represented a stronger identification of each adjective (4 = a 

lot, 3 = some, 2 = a little, 1 = not at all). Further guidance from the LB directs that, 

should more than half of the respondent’s adjective responses contain missing values, 

then these trait scores are set to missing and thus excluded from the sample for this study. 

For example, in the MIDI scale, the extraversion trait domain contains the five 

trait adjectives. The scores from the trait adjectives are summed and averaged for each 

personality trait. In the extraversion example, the trait scores are divided by five. The 

participant’s strongest personality trait is the trait with the highest average score. This 

study uses this personality trait scoring process to construct the main explanatory 

personality trait variables. 

Control Variables. The financial, health, and sociodemographic factors that may 

be associated with life insurance ownership are found in Table 2.3 of this study.  

The financial factors of consideration for this current study are the continuous 

measures of earned income (income), non-housing financial assets (financial assets), and 

the net value of home equity (home equity). The earned income variable is the sum of (a) 

wages and salary, (b) bonuses and overtime pay, (c) commissions and tips, (d) second job 

and other income. The non-housing financial assets variable for this study is measured in 

nominal dollars, which contains values for the individual’s (a) individual retirement 

account (IRA) and Keogh account balances, (b) stock and bond holdings, (c) liquid 

checking, savings, certificate of deposits (CD’s), and money market account balances, 

and (d) other household savings such as collectibles and jewelry. Moreover, the non-

housing financial assets variable for this study is net of household debt, and excludes 

values of any real estate, vehicles, or businesses. The home equity variable for this study 

is measured in nominal dollars, which contains the home equity values for the individuals 

primary and secondary residences and is net of any debt outstanding. Life cycle theory as 

applied to the individual financial life cycle suggests that individuals tend to accumulate 

assets during the second of three financial stages (Ando & Modigliani, 1963; Browning 

& Crossley, 2001). This study includes non-housing financial assets and home equity 
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values, such that accumulated assets could serve as substitutes (or complements) for the 

life insurance that protects human capital (Lewis, 1989). 

The bequest variable in the RAND HRS provides the probability of leaving a 

bequest and this variable is used to indicate the bequest expectation of the respondent. 

The RAND HRS bequest variable is three-tiered. The respondent is asked of their 

probability of leaving a bequest at $10K and above, then $100K and above, and lastly, 

$500K plus. If the respondent answers yes to the first level, they are asked of their 

probability at the next tier (and so on). As the bequest tier increases, respondents could 

drop-out of higher tiers. However, all upper-tier bequest respondents reside in the lowest-

tier of $10K. This study’s concern is with the bequest expectation only, and not the 

magnitude of the bequest. Thus, this study uses the lowest tier to capture all the 

respondents across the tiers. The bequest expectation variable is coded as 1 for the 

presence of a bequest expectation, and zero otherwise. 

This study uses an individual’s self-reported current cigarette-smoking habits as a 

proxy for their objective health status, which provides a more direct indication of their 

current health status given the well-documented literature of negative health 

consequences generated from habitual cigarette-smoking (CDC, 2017). The proxy for 

health status is coded as 1 for smokes currently, and zero otherwise.  

This study uses the business ownership control variable to capture the potential 

for older American business owners holding large amounts of life insurance, even though 

the demand for life insurance should theoretically decrease across the life cycle as 

accumulated wealth increases (Ando & Modigliani, 1963; Browning & Crossley, 2001; 

Lewis, 1989). The variable in the RAND HRS is a continuous variable that reports the 

value or imputed net value of the business owned by the individual. This study 

dichotomized the continuous variable, where if the respondent reported any net business 

value above zero, then business ownership is present, and where the net business value 

equals zero, then business ownership is deemed not present. Therefore, the business 

ownership is coded as 1 and 0 otherwise.  

The sociodemographic control variables in this study are age, children, marital 

status, age, children, gender, ethnicity, and education. The age and children variables are 

measured as continuous variables. Marital status is coded as 1 for being married or 
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partnered, and zero otherwise. Ethnicity is coded as 1 for being White, and zero for non-

White. Education is coded as 1 for college degree attainment, and zero for no college 

degree. Gender for this study is coded as 1 for being male, and zero for being female.  

 

Results: Descriptive Statistics 

 Descriptive statistics for the sample are found in Tables 2.4 through 2.8. There are 

4,821 survey respondents included in this study who are the individual financial 

respondents of their household. The sample is restricted to employed individuals age 50 

and above who participated in the life insurance ownership survey question, where 69 

percent own life insurance and 31 percent did not. 

Five Factor Model Personality Traits 

The FFM personality traits are independent variables which are measured on a 

scale from 1 to 4 (Table 4). Higher trait scores represent a stronger identification with 

that trait, whereas a lower score represents the contrary. For this study, the agreeableness 

trait has the strongest identification with a mean score of 3.53, followed by extraversion 

and conscientiousness, with mean scores of 3.32 and 3.30, respectively. Openness and 

neuroticism are the traits respondents least identify with in this study, with mean scores 

of 3.01 and 1.97, respectively.  

Financial and Health Factors  

For the factors associated with life insurance, 91 percent of households have a 

bequest expectation, 88 percent do not smoke cigarettes (which is a proxy for health 

status), and 13 percent own a business (Table 2.5). Of those that possess a bequest 

expectation, 71 percent own life insurance, while less than half of the respondents who do 

not have a bequest expectation, own life insurance.  

Among those that currently smoke, 62 percent own life insurance, while among 

those who do not smoke, 70 percent own life insurance. Among those that own a 

business, 73 percent own life insurance, while among those who do not own a business, 

68 percent own life insurance. Lastly, as shown in Table 2.6, the mean earned income for 

the sample is $40,375 and the means of non-housing financial assets and net home equity 

are $125,030 and $138,613, respectively.  

Sociodemographic Factors  
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The mean age for this study is 61.59 and the mean number of children for this 

sample is 2.84 (Table 2.6). As Table 2.5 shows, males represent 55.74 percent of the 

sample, while 44.26 percent are female, and most respondents are married (73%) rather 

than not married (27%). Most respondents in this sample register as White (73%) while 

the balance represents non-Whites (27%). For this sample, 33 percent of the respondents 

have a college degree, while 67 percent do not. 

As Table 2.7 shows, within the male and female genders, there are similar 

percentages of respondents that own life insurance, where 71 percent of males and 68 

percent of females own life insurance. Among married respondents, 72 percent own life 

insurance, while 62 percent of those who are not married own life insurance. Also similar 

for this study, are the amount of Whites and non-Whites who own life insurance, which 

are 70 percent and 67 percent, respectively. Lastly, most of the respondents with a 

college degree (73%), and those with no degree (67%), show that they own life 

insurance. 

 

Results: Probit Regression Analysis 
Five Factor Model Personality Traits 

 Table 2.9 in this study reflects the average marginal effects from the probit model 

of the Five Factor Model (FFM) personality traits, factors associated with life-insurance 

ownership, and sociodemographic variables pertinent to life-insurance ownership using a 

probit model. Of the five personality traits, openness, conscientiousness, extraversion, 

and neuroticism are statistically significant. The personality trait domains of 

conscientiousness, extraversion, and neuroticism are marginally significant, which 

suggests these areas could benefit from future research that further investigates these 

weaker relationships. 

An individual who more strongly identifies with openness, holding all else equal, 

associates negatively with life insurance ownership whereby the probability of life 

insurance ownership decreases by a marginal effect of -0.146. While an individual who 

more strongly identifies with conscientiousness, holding all else equal, was found to 

associate positively with life insurance ownership, such that the probability of life 

insurance ownership increases life insurance ownership by a marginal effect of 0.143. 
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These results provide evidence in support of hypotheses one and two (see Table 2.3). 

For this study, an individual who more strongly identifies with extraversion, 

holding all else equal, associates negatively with life insurance ownership, whereby the 

probability of life insurance ownership decreases by a marginal effect of -0.098. While an 

individual who more strongly identifies with neuroticism, holding all else equal, was 

found to associate negatively with life insurance ownership, such that the probability of 

life insurance ownership decreases by a marginal effect of -0.083. This study expected 

positive relationships for extraversion and neuroticism with life insurance ownership and 

provides support for hypotheses three and five (see Table 2.3).  

Financial and Health Factors Associated with Life Insurance Ownership 

In the current study, holding all else equal, the financial factors associated with 

life-insurance ownership which show statistical significance are an individual’s earned 

income and their bequest expectation.  

The results show that, holding all else equal, an individual’s earned income 

associates positively with life-insurance ownership, as expected (H6; Table 2.3), where 

the probability of life insurance ownership increases by the marginal effect of 0.083. This 

study finds that individuals with a bequest expectation are more likely than those without 

a bequest expectation to own life insurance by the marginal effect of 0.527. This positive 

association with life-insurance ownership provides evidence in support of hypothesis 

eight (Table 2.3). 

Sociodemographic Factors Associated with Life Insurance Ownership 

The sociodemographic factors associated with life-insurance ownership that show 

statistical significance in this study, holding all else equal, are the number of children and 

marital status. This study finds that children associates positively with life insurance 

ownership, such that as the number of children increases, the probability of life insurance 

ownership increases by the marginal effect of 0.027. The positive relationship between 

children and life insurance ownership has marginal statistical significance and would 

benefit from future research that investigates this further. Marital status associates 

positively with life insurance ownership, such that individuals who are married have a 

higher probability of life-insurance ownership than those who are not married by the 



Texas Tech University, Preston D. Cherry, May 2020 

28 
 

marginal effect of 0.256. These results provide evidence in support of hypotheses 13 and 

15 (Table 2.3).  

 

Discussion 
This study uses consumer demand theory to investigate the demand for life 

insurance across the life cycle under the uncertainty of untimely death (Yarri, 1965; 

Lewis, 1989; Ando & Modigliani, 1963; Browning & Crossley, 2001). Specifically, the 

focus of this study is whether personality traits can partially explain life insurance 

consumer demand after accounting for the economic and sociodemographic factors 

commonly referenced in the literature.  

This study examines potential associations between the theory-based Five Factor 

Model personality trait domains (Table 2.2; Costa & McCrae, 1989; 1992; 2003), and the 

common adjectives and characteristics of life insurance ownership that are commonly 

known across the vast history of literature (Dalton et. al, 2018; Liebenberg et. al, 2012; 

Baek, 2005; Yarri, 1965; Lewis, 1989). 

After controlling for the theory-based economic factors for consumer demand for 

life insurance, this study finds that greater levels of openness, extraversion, and 

neuroticism associate negatively with life insurance ownership, while those with greater 

levels conscientiousness show a positive association (Table 2.9). The results provided 

evidence in support of the stated hypotheses for the FFM personality traits (Table 2.3). 

The results for the financial, health, and sociodemographic characteristics that associate 

with life insurance ownership also aligned with expectations (Table3; Table 2.9).  

Five Factor Model Personality Traits 

Openness. The negative association with life insurance ownership result of this 

study suggests that, when individuals consider life insurance ownership, the imaginative 

and fantasy facets of the openness to experiences trait could dominate their openness to 

new ideas, values, and actions, and dominate their willingness try new events. Research 

suggests that individuals who possess the ability to imagine their future selves may chose 

not to or may struggle with long-run themed concepts, which lends to over-confident 

preparedness (Hershfield et al, 2010). Furthermore, James (2012) summarizes terror 

management theory as applied to individuals making financial decisions, such as a life 
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insurance purchase. James (2012) finds that financial decisions which require individuals 

to contemplate mortality salience (imagine impending death), such as the pure death 

protection of term life insurance, may encourage the practice of initial avoidance, which 

is to resist the initial purchase of life insurance. Thus, the imagination facet may hinder 

an individual’s ability to connect their future self and lack the ability to connect with the 

future prospect of an untimely death, which could suppress their demand for life 

insurance.  

Practitioners may help consumers transform a seemingly future need to a more 

present need by helping individuals with greater openness visualize how the lack of life 

insurance protection could affect their loved-ones if an untimely death were to occur 

today and juxtapose how that scenario would improve their loved ones lifestyle and goals 

with human capital protection in place.  

Conscientiousness. Individuals who strongly identify with conscientiousness 

were found to a have a positive association with life insurance in this study. The 

conscientiousness trait contains the facets of duty, achievement-striving, competence, 

deliberation, and self-discipline (Table 2.2; Costa & McCrae, 2003). Consumer demand 

theory as applied to life insurance suggests that purchasers of life insurance can optimize 

consumption smoothing across the life cycle for the dependents in their household in the 

event of an untimely death (Lewis, 1989).  

The facets of duty and achievement-striving seemingly align with the motivations 

for purchasing human capital protection, such that the policy benefits provide for the 

family of an individual. Providing lifestyle consumption smoothing for the survivors 

could be qualitative goal and the achievement-striving action-step of purchasing life 

insurance could be the quantitative measurement of their perceived duty. Moreover, 

individuals with greater conscientiousness possess the self-discipline facet, which could 

increase the probability that the purchasers will pay the premium payments to keep the 

life insurance policy in force.  

The purchase of life insurance is a risk-aversion event, such that life insurance 

protects human capital against untimely death which mitigates uncertainty (Yarri, 1965). 

The characteristics of individuals with higher levels of conscientiousness may align with 

lower risk tolerance, which could potentially explain the expected hypothesis and results 
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of this study (H2, Table 2.3; Table 2.9). Research shows that those who strongly identify 

with conscientiousness have a negative association with higher levels of financial risk 

tolerance, which translates to increased risk-aversion (Pinjisakikool, 2017). The 

suggested risk-averse nature of those with higher levels of conscientiousness could 

increase their demand for life insurance. 

During the goal revelation and recommendation stages of the financial planning 

process, practitioners could help consumers by framing and communicating the life 

insurance purchase consideration in a way that appeals to their senses of responsibility to 

their family and desires to accomplish a goal. 

Extraversion. The results of this study suggest that the extraversion trait has a 

stronger relationship with life insurance ownership than anticipated. Consumer demand 

theory as applied to life insurance across the life cycle suggests that individuals would 

prefer to mitigate the financial risk associated with an untimely loss of human capital 

(Yarri, 1965). The characteristic of excitement-seeking could be associated with risk-

taking, where trait theorists Costa and McCrae (2003) suggested that risky endeavors 

appeal to individuals that strongly identify with extraversion. This trait runs counter to 

the risk-averse characteristic of a life-insurance purchase consideration, which may 

partially explain why those with greater extraversion were less likely to own life 

insurance in this study.  

Individuals with greater levels of extraversion tend to attain higher net worth and 

incomes (Nabeshima & Seay 2014; Viinikainen, 2010), which could also explain the 

lower likelihood of owning life insurance if their greater wealth serves as a substitute. 

However, extraversion is also associated with poorer savings behavior (Nyhus & Webley, 

2001). The facets gregariousness, positive-emotion and being energetic and outgoing 

may bode well for increased financial achievement, yet simultaneously not help facilitate 

positive savings behavior. While life cycle theory suggests that accumulated assets, such 

as higher net worth, could serve as a substitute for life insurance, if an individual with 

higher levels of extraversion exhibits poor savings behavior (Nyhus & Webley, 2001) 

and tends to engage in impulse buying (Verplanken & Herabadi, 2001), then these 

individual’s may need to increase their demand for life insurance to balance their positive 

financial attributes with their less favorable financial behavior.  
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Practitioners could help consumers by acknowledging their financial 

achievements, and appeal to their lifestyle expectations for their family by emphasizing 

how protecting their human capital could help facilitate lifestyle consumption smoothing 

for their family in the event of their untimely death. 

Neuroticism. The results of this study suggest that higher levels of neuroticism 

associate negatively with life insurance ownership. Studies show that individuals with 

higher levels of neuroticism experience decreased lifetime earnings (Duckworth & Weir, 

2010; 2011) and associate with lower levels of financial satisfaction (Tharp, 2012). These 

outcomes make sense given that other studies find that higher levels of neuroticism 

associate negatively with higher incomes and higher earning professions (Viinikainen, 

2010). Individuals that possess these economic characteristics simply may not feel that 

their financial situation warrants human capital protection viewed either through a 

financial or self-efficacy lens.  

For example, those with greater levels of neuroticism tend to show higher levels 

of impulsivity and engage in self-destructive financial and health behaviors (Costa & 

McCrae, 2003; pg. 48; Brooner, Schmidt, & Herbst, 1994). Financial and health 

behaviors such as the over consumption of food, alcohol, cigarettes and the habitual 

practice of excessive gambling and spending could increase the probability of an early 

and untimely death. Thus, those with higher levels of neuroticism possess characteristics 

that place them at higher lifestyle risk than other personality trait domains, which should 

make them prime candidates for human capital protection given their greater exposure to 

an untimely death. Furthermore, the facets of depression, vulnerability, and self-

consciousness are theorized to be dispositions of shame, guilt, inadequacy to deal with 

stress, and a diminished self-worth, respectively (Costa & McCrae, 2003; pg. 48). These 

destructive behaviors and complex emotional constructs serve as barriers to the human 

capital protection conversation and the underwriting process of life insurance attainment, 

such that personal riskiness (both financial and behavioral) may restrict the ability for the 

individual to obtain life insurance or increase the premium cost which does not fit their 

budget constraint. More importantly, practitioners may need to refer these individuals to 

clinical professionals to address their overall well-being. 

Economic & Social-Economic Factors that Influence Life Insurance Ownership 
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Earned Income. This current study finds that earned income has a positive 

association with life insurance ownership. Theory suggests individuals gain utility from 

the attainment of human capital protection, through life insurance, which mitigates the 

uncertainty from an untimely death (Yarri, 1965). The presence of household earned 

income a.) signals a need for human capital protection, b.) helps determine the financial 

value of the lifestyle consumption path that requires smoothing over the lifecycle should 

a primary wage earner expires unexpectedly, and c.) serves as a source to pay the 

required premiums for a life insurance policy to remain in-force. Earned income partners 

well with life insurance ownership. 

Bequest Expectation, Marital Status, & Children. This study finds that 

individuals with a bequest expectation have a higher probability to own life insurance 

than those without a bequest expectation. Furthermore, those that are married have a 

higher probability to own life insurance than those who are not, while the probability of 

life ownership increases as the number of children in the household increase. Theory 

suggests that individuals gain utility from the purchase of human capital protection that 

leaves a bequest to heirs (Yarri, 1965), while the beneficiaries who demand life-

insurance, obtain immediate and maximized utility upon the purchase of life-insurance 

(Lewis, 1989).  

A large segment of the sample in this current study is married (spouse), has 

children (heirs), and the previous research suggests that older Americans carry large 

amounts of life insurance from earlier stages in the life cycle (Brown, 2001). Given that 

individuals possess a theoretical motivation to purchase human capital protection for their 

spouses and heirs, while considering the household demographics and this sample’s 

propensity to hold life insurance, it makes sense that life insurance owners in this study 

would expect to leave a bequest.  

Age. While age is not statistically significant for this study, the mean age for this 

study is approximately 62 (Table 2.6). Given that the survey respondents in this study are 

older Americans who are aged 50 and above, the age descriptive statistic is relevant to the 

association level of the mean personality trait scores for this sample. Empirical evidence 

suggests that, across time spans of approximately seven years, personality traits show 

higher levels of mean-level stability between the ages of 50 and 70, compared to younger 
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individuals (Roberts and DelVecchio, 2000). Studies also show that extraversion, 

openness, and neuroticism associate negatively with age, while conscientiousness and 

agreeableness show a positive association (Terracciano, et al., 2005). The mean age of 

this study rests where personality traits tend to be more stable than younger individuals, 

and the magnitude of the personality traits in Table 2.4 align with the findings from 

previous studies. 

 

Limitations 
While this current study contributes to the literature of determinants of life 

insurance ownership literature, this study has its limitations. Currently, personality trait 

theory is still developing a preference-based framework that would shape causal 

inferences for individuals’ behaviors based on their unique personality traits. This study 

would benefit from longitudinal analysis, which would capture big life events such as 

new children, increased income, new employment, marriage, and purchasing a home. 

Future research could benefit from collecting primary data, which could include 

interventions that circumvent behavior and personality trait bias. These interventions 

could help nudge individuals to a life-insurance purchase that fits their stated goals.  

The data structure of the RAND HRS could limit the examination of potential 

factors of life insurance demand and limit certain inferences from the model results. Life 

insurance provides for the unexpected loss of human capital to the household (Yarri, 

1965). Household production theory suggests that household utility is maximized through 

household goods that are produced through a combination of household and market work 

(Becker, 1964; Bryant & Zick, 2006). The data used for this study allows for an analysis 

of human capital as it pertains to the market work of employed individuals. However, the 

data does not allow for an analysis of the human capital used for household production 

via household work of individuals who are not working in the labor market. Future 

studies that investigate the factors of life insurance demand would benefit from data that 

allows for an analysis for the value of household work, which could increase demand for 

life insurance.   

The dependent variable of this study censors whether life insurance ownership is 

present to employed individuals. This current study uses the twelfth cross-sectional wave 
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inside the boarder longitudinal waves of the study, which does not allow for the 

separation of whole, term, and group life insurances when addressing overall life 

insurance coverage. Quite often, employed individuals are covered by employer-

sponsored group life insurance coverage, which differs from a private purchase, such that 

employers tend to automatically grant employees base levels of life insurance without a 

premium payment (Coe & Belbase, 2016). This automatic enrollment mechanism masks 

the choice preference of an individual, which may bias the inference from the life 

insurance ownership results. Thus, the life insurance ownership among older working 

individuals for this study could be a proxy for employer-sponsored term life insurance 

instead of the decision to purchase private life insurance.   

Policy makers could consider implementing behavior and personality trait 

questionnaires in the life insurance sales process to help individuals better understand 

barriers to their life-insurance purchase decision. Lastly, this study is susceptible to data 

restrictions, such as not being able to separate term, whole, and business types of life 

insurance. Given the older age of this sample, future research could offer additional 

explanatory power on why older Americans hold large amounts of life insurance given 

that they may own substitutable accumulated assets to protect their human capital in the 

event of an untimely death. 

The personality trait domains of conscientiousness, extraversion, and neuroticism 

are marginally significant, which suggests these areas could benefit from future research 

that further investigates these weaker relationships. 

 

Conclusion 
For American households, life insurance is an essential risk management tool that 

provides household human capital protection due to the unexpected death of a primary 

wage earner. Consumer demand theory as applied to life insurance suggests that the 

purchasers and beneficiaries of life insurance desire to smooth consumption paths across 

their lifecycle and the lifecycles of their surviving dependents (Yarri, 1965; Lewis, 1989). 

Despite the theoretical need for life insurance, the lack of consumer demand for life-

insurance persists.  
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While there is a litany of empirical studies that investigate the determinants of life 

insurance ownership, the life insurance “puzzle” persists. Regarding life insurance, many 

Americans are uninsured, underinsured, and feel they would not maintain their current 

lifestyle in the absence of a primary wage earner (LIMRA, 2018). The contribution of 

this study to the literature is to investigate whether personality traits can partially explain 

the persistence in low purchase rates of life insurance. 

Personality traits are the unique ways individuals think, feel, process information, 

and behave and make decisions under uncertainty across the life cycle (Bensi, 2010; 

Britannica, 2019). Personality trait assessment may help financial practitioners explore 

interventions to increase the likelihood of a life insurance-purchase decision. The current 

paper finds that individuals with greater levels of openness to experience, extraversion, 

and neuroticism have a negative association with life-insurance ownership, while 

individuals that more strongly identify with conscientiousness associate positively with 

life insurance ownership.  
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Tables 
Table 2. 1 Determinants of Life Insurance Demand – Results from Prior 
Literature 
Variable Author             Year      Result 
Cross-sectional data 
Income Hammond et al. 1967 (+) 
 Ferber & Lee 1980 (+) 
 Gandolfi & Miners 1996 (+) 
Age Bernheim 1991 (-) 
 Hau 2000 NS 
 Gutter & Hatcher 2008 Mixed 
Education Auerbach & Kotlikoff 1989 (-) 
 Gandolfi & Miners 1996 (+) 
 Hau 2000 NS 
 Gutter & Hatcher 2008 Mixed 
Marital Status Bernheim 1991 Mixed 
Health Status Milevsky 2006 (+) 
Bequest expectation Gandolfi & Miners 1996 NS 
 Fitzgerald 1989 (+) 
 Bernheim 1991 (+) 
Number of Children Auerbach & Kotlikoff 1989 (-) 
 Bernheim 1991 (+) 
 Hau 2000 NS 
 Gutter & Hatcher 2008 NS 
Gender Gandolfi & Miners 1996 (+) 
Race Hammond et al. 1967 NS 
Table references: (Liebenberg, 2012; Zietz, 2003) 
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Table 2. 2 - The Five Factor Model (FFM) Personality Traits 
Personality Traits Characteristics Adjectives 
Openness to experience Ideas, Fantasy, Aesthetics, 

Actions, Feelings, Values 
Curious, imaginative, 
artistic, wide-interests, 
excitable, 
unconventional 
 

Conscientiousness Competence, Order, 
Dutifulness, Achievement-
striving, Self-discipline, 
Deliberation 

Efficient, organized, 
not careless, thorough, 
not lazy, not impulsive 
 

Extraversion Gregariousness, Assertiveness, 
Activity, Excitement-seeking, 
Positive emotions, Warmth 

Sociable, forceful, 
energetic, adventurous, 
enthusiastic, outgoing 
 

Agreeableness Trust, Straightforwardness, 
Altruism, Compliance, Modesty, 
Tender-mindedness 

Forgiving, not 
demanding, warm, not 
stubborn, not show-
off, sympathetic 
 

Neuroticism Anxiety, Angry-hostility, 
Depression, Self-consciousness, 
Impulsiveness, Vulnerability 

Tense, irritable, not 
contented, shy, moody, 
not self-confident 
 

Table reference: (Costa & McCrae, 2003) 
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Table 2. 3 - Hypotheses of Association with Life Insurance Ownership (LIO) 
FFM Traits Hypotheses:  
Openness  H1: (-) 
Conscientiousness H2: (+) 
Extraversion H3: (-) 
Agreeableness H4: (+) 
Neuroticism H5: (-) 
Financial & Health Factors of LIO Hypotheses:  
Income - earned  H6: (+) 
Financial assets - non-housing H7: (-) 
Home equity - net H8: (-) 
Bequest expectation - present H9: (+) 
Health - smokes H10:(-) 
Business ownership - present H11:(+) 
Socio-demographic Factors of LIO Hypotheses:  
Age H12: (-) 
Children H13: (+) 
Gender - male H14: (+) 
Marital Status - married H15: (+/-) 
Race - white H16: (+/-) 
Education - college degree H17: (+) 

 

 

Table 2. 4 - Summary Statistics of the FFM Personality Traits 
  Scale Range Cronbach's Alpha  

FFM Personality Traits Mean Min Max 
This 

Study 
HRS - 
MIDI 

Openness 3.01 1 4 0.84 0.81 
Conscientiousness 3.30 1 4 0.76 0.67 
Extroversion 3.32 1 4 0.72 0.76 
Agreeableness 3.53 1 4 0.86 0.79 
Neuroticism 1.97 1 4 0.83 0.71 
Notes: Cronbach's Alpha score≥0.70 considered "acceptable" in most social science research 
Operationalized by the Mid Life Development Inventory (MIDI) Personality Scales  
 



Texas Tech University, Preston D. Cherry, May 2020 

39 
 

Table 2. 5 - Summary Statistics (full sample) 
Factors of Life Insurance Ownership (LIO) - categorical variables 
  Frequency Percentage 
Dependent Variable     
Employed & LIO - yes 3,326 68.99% 
Employed & LIO - no 1,495 31.01% 
Financial & Health Factors of LIO     
Bequest expectation - yes 4,372 90.69% 
Bequest expectation - no 449 9.31% 
Business owner - yes 4,195 87.02% 
Business owner - no 626 12.98% 
Health – does not smoke 578 11.99% 
Health – smokes 4,243 88.01% 
Socio-demographic Factors of LIO     
Male 2,687 55.74% 
Female 2,134 44.26% 
Married 3,499 72.58% 
Not Married 1,322 27.42% 
White 3,554 73.72% 
Non-white 1,267 26.28% 
College degree 1,602 33.23% 
No degree 3,219 66.77% 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 4,821 

 

Table 2. 6 - Summary Statistics (full sample)   
Factors of Life Insurance Ownership (LIO) - continuous variables 
Variables Mean Std. Dev. Scale Range 
Financial Factors of LIO     Min Max 
Income - earned   $40,375   $58,119  0  $1,000,000  
Financial Assets - non-housing  $125,030   $714,198   $(1,499,500)  $32,500,000  
Home equity - net  $138,613   $204,118   $(500,308)  $3,650,098  
Socio-demographic Factors of LIO         
Age 61.59 7.935 31 100 
Children 2.84 1.8734 0 14 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 4,821 
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Table 2.7 - Summary Statistics (sub-sample; frequency & distribution) 
Factors of Life Insurance Ownership (LIO) - predictor variables 
  Dependent Variable 

  
Employed & 

LIO -Yes 
Employed & 
LIO - No 

Employed & 
LIO - Yes 

Employed & 
LIO - No 

Independent Variables Frequency Percentage 
Financial & Health Factors of LIO     
Bequest expectation - yes 3,122 1,250 71.41% 28.59% 
Bequest motive - no 204 245 45.43% 54.57% 
Health – does not smoke 2,968 1,275 69.95% 30.05% 
Health – smokes 358 220 61.94% 38.06% 
Business owner - yes 459 167 73.32% 26.68% 
Business owner - no 2,867 1,328 68.34% 31.66% 
Socio-demographic Factors of LIO   
Male 1,510 624 70.76% 29.24% 
Female 1,816 871 67.58% 32.42% 
Married 2,500 999 71.45% 28.55% 
Not Married 826 496 62.48% 37.52% 
White 2,492 1,084 69.69% 30.31% 
Non-White 834 411 66.99% 33.01% 
College degree 1,172 430 73.16% 26.84% 
No degree 2,154 1,065 66.92% 33.08% 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2012 & 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 4,821.  
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Table 2.8 - Summary Statistics (means; subsample) 
Factors of Life Insurance Ownership (LIO) - continuous variables 
  Dependent Variable 

 LIO - Yes 
Variables Mean Std. Dev. Min Max 
Financial Factors of LIO         
Income (earned)  $ 48,677   $65,079  0  $1,000,000  
Financial Assets (non-housing)  $120,296   $574,952   $(1,499,500)  $16,000,000  
Home equity (net)  $141,630   $200,780   $(500,308)  $3,650,098  
Socio-demographic Factors of LIO       
Age 61.39 7.6123 33 100 
Children 2.80 1.7519 0 11 
  LIO - No 

 Mean Std. Dev. Min Max 
Financial Factors of LIO         
Income (earned)  $21,906   $31,259  0  $240,000  
Financial Assets (non-housing)  $135,565   $953,817   $(815,000)  $32,500,000  
Home equity (net)  $131,899   $ 211,270   $(500,000)  $2,200,003  
Socio-demographic Factors of LIO       
Age 62.03 8.5969 31 89 
Children 2.95 2.1155 0 14 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 4,821 
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Table 2.9 – Average Marginal Effects (probit model) 
FFM Personality Traits & Factors of Life Insurance Ownership (LIO) 
 
Variables 

Marginal 
Effect 

p-values 
(in parenthesis) 

Standard  
Error 

FFM Personality Traits    
Openness to experience  -0.146* (0.023) 0.062 
Conscientiousness 0.143† (0.087) 0.082 
Extraversion -0.098†       (0.073) 0.054 
Agreeableness 0.052  0.073 
Neuroticism -0.083† (0.078) 0.047 
Financial & Health Factors of LIO 
(reference group in parenthesis) 
Income – earned 0.083***        (0.001) 0.009 
Financial assets – non-housing  -0.002  0.001 
Home equity – net -0.001  0.001 
Bequest expectation (no expectation) 0.527*** (0.001) 0.088 
Health – smokes (does not smoke) -0.074  0.093 
Business owner – (no business) 0.049  0.098 
Socio-demographic Factors of LIO 
(reference group in parenthesis) 
Age -0.003  0.003 
Children  0.027† (0.068) 0.015 
Male (female) -0.074  0.056 
Married (not married)         0.256*** (0.001) 0.060 
White (non-White)  0.087  0.074 
College degree (no college degree) -0.041  0.064 
Notes: *** p<.001 **p<0.01, * p<0.05, † p<0.10    F-test  10.55 
Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2012 & 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N = 4,821   
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CHAPTER III 
PERSONALITY TRAITS AND ANNUITY OWNERSHIP AMONG 

OLDER AMERICANS  
 

Introduction 
Americans are living longer in their retirement years, with life expectancies 

steadily increasing over the past 60 years. Recent studies show that between 1959 and 

2017, life expectancy in the United States increased approximately nine years over this 

time, from age 69.9 to age 78.6 (Murphy, 2018; Woolf, 2019), while life expectancy after 

age 65, on average, is 19.4 additional years of life (Arias & Xu, 2019). For Americans, 

living longer in retirement is very likely, where a recent study showed that, on average, 

Americans have a 57.8% probability of living to age 80, and a 42.8% probability of living 

to age 85 (Arias & Xu, 2019). Given these high likelihoods of living longer in retirement, 

Americans have increased exposure to longevity risk, which is the risk of outliving one’s 

accumulated savings for retirement. Yet, retirement readiness continues to be elusive for 

Americans. A recent study reported that 31% of Americans have less than $5,000 saved 

for retirement, with an average saved of approximately $84,000 (Northwestern Mutual, 

2018). Additionally, 66% of Americans believe they will outlive their retirement savings, 

while 78% are “somewhat” or “extremely” concerned about not having enough 

retirement savings (Northwestern, 2018). Given this information about the self-reported 

attitudes, beliefs, and saving behaviors associated with retirement readiness and longevity 

risk among Americans, it is important to investigate how Americans plan to address these 

retirement uncertainties.  

Economic theory suggests that rational individuals make choices to maximize 

their utility under uncertainty (Kahneman & Tversky, 1979; Von Neumann & 

Morgenstern, 1947), and that under strict and relaxed maximum utility assumptions, the 

use of life annuities, through partial or full annuitization, helps protect against longevity 

risk (Davidoff & Brown, 2005; Yarri,1965). Life annuities are insurance contracts that 

allow for the exchange of lump-sum savings for a guaranteed lifetime income stream 

(Brown, 2007). Yet, while the theoretical need for life annuities is present, very few 



Texas Tech University, Preston D. Cherry, May 2020 

48 
 

individuals choose to annuitize during retirement, and this dynamic is referred to as the 

“annuity puzzle” (Benartzi, 2011).  

Researchers have found financial, psychological, behavioral, and 

sociodemographic factors to partially explain the lack of annuity demand. However, the 

studies that have investigated the psychological and behavioral biases on annuity 

ownership have not yet considered how personality traits may explain this relationship. 

Given the persistence of this “annuity puzzle,” there is an opportunity to build upon the 

literature by investigating the potential for personality traits to explain variability in 

annuity ownership. 

Personality traits are the unique ways individuals think, feel, and behave over the 

life cycle (Britannica, 2019). Researchers have found personality traits to have predictive 

value on how individuals process information, behave under uncertainty, and make 

decisions (Bensi, 2010). Given that personality traits are unique to individuals, those with 

greater levels of certain personality traits may process information and make decisions 

about the financial uncertainty of longevity risk differently, thereby making personality 

assessment valuable to the client and financial planner during the annuity consideration 

and purchase stages.  

Personality trait assessment could help financial professionals customize the 

communication and framing techniques that they use with clients during the 

recommendation and implementation stages of the financial planning process. Should the 

client possess the goal of longevity risk mitigation, this personality trait strategy could 

increase the probability of an annuity purchase to reduce their risk exposure. 

The financial uncertainty risk of outliving one’s retirement savings is present in 

each phase of the lifecycle, however the immediacy of longevity risk is more prevalent 

among older Americans in the distribution phase. Currently, literature that investigates 

personality traits as determinants for the demand of annuities does not exist. Therefore, 

this study’s contribution to the current literature is to investigate the association of 

personality traits with annuity ownership among older Americans.  
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Literature Review 
Annuity Ownership and Longevity Risk 

Life annuities allow individuals to exchange their accumulated savings for 

guaranteed lifetime income (Ibbotson, Milevsky, Chen, & Zhu, 2007), which provides 

protection for longevity risk and helps individuals optimize the decumulation of their 

assets during retirement (Browning, Finke, & Huston, 2012).  

Viewed through the lenses of normative and economic evaluation, if a lifetime 

annuity is actuarily fair and if there is no bequest motive, individuals should prefer a 

lifetime annuity compared to other distribution strategies such as a lump-sum payout, 

subsequent reinvestment, followed by self-directed withdrawal rates across their 

retirement (Brown, 2004, 2007). Researchers have found that while full annuitization 

may be suboptimal for individuals that possess restrictive preferences and across certain 

annuity market conditions, partial annuitization should be optimal (a) for those with a 

bequest motive, (b) among the presence of annuity mispricing, (c) across imperfect 

market settings (individual consumption patterns and annuity income stream asymmetry), 

and (d) in cases of medical cost uncertainty (annuity illiquidity; Davidoff & Brown, 

2005; Bernhiem1987b; Brown, 2003; Mitchell, Poterba, Warshawsky, & Brown, 1999). 

While there is consensus across the literature that the presence of these restrictive 

preferences and annuity market conditions could explain the reduced consideration of 

lifetime annuities, these factors do not fully explain the almost non-existent election for 

voluntary annuitization (Davidoff & Brown, 2005). 

Lifetime annuities provide risk-averse and risk-taking individuals the benefit of 

smoothing lifestyle consumption during retirement, which help individuals avoid 

unintended variances in their lifestyle consumption patterns (Brown, 2007; Browning, 

2012; Guillemette, Martin, Cummings, & James, 2016). Absent the presence of a lifetime 

annuity, those that practice aggressive consumption patterns in their early retirement 

years trade increased short-run lifestyle utility for increased longevity risk later in life. On 

the other hand, those that consume conservatively in their early retirement years trade 

decreased long-run lifestyle utility for decreased longevity risk in later years (Brown, 

2007; Guillemette, 2016). Those in retirement can reduce their exposure to longevity risk 
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and maximize their lifestyle utility with the purchase of an annuity, yet low annuity 

participation rates persist (Benartzi, Previtero, & Thaler, 2011; Brown & Poterba, 2000, 

2003).  

Brown (2007) mentioned that very few people purchase annuities in the private 

market. Industry leading research shows that the total amount of private annuity assets 

held by Americans at the end of 2018 was approximately $3 trillion (LIMRA, 2019), 

while assets owned by Americans held in defined contribution plans totaled $7.5 trillion 

(Vanguard, 2019). Browning (2012) further stated that less than 4% of those separated 

from employment after age 55 annuitize a portion of retirement savings. This statistic 

does not appear to change much with age, as only 10% of those separated from 

employment after age 65 were found to annuitize any retirement savings (Johnson, 

Burman, & Kobes, 2004). Annuitizing wealth helps individuals mitigate the financial 

uncertainty from longevity risk, such that annuitization provides higher certainty of 

sustainable consumption across their retirement life and simultaneously provides a 

guaranteed income stream to support this target (Brown, 2007). Given the theorical and 

economic evidence of the benefits of annuitization (Benartzi et al., 2011; Brown, 2007; 

Davidoff, 2005; Yarri 1965), the empirical evidence suggests that there is wide gap 

between the value annuities provide (increased lifestyle utility through consumption 

smoothing) and the value individuals assign to the benefit that annuitization provides 

(Brown, 2007). This mismatch of financial longevity risk and the lack of longevity 

insurance ownership (annuity ownership), is often referred to as the annuity puzzle. 

Researchers have reached a general consensus that it would be beneficial for future 

research to extend beyond the economic paradigm and navigate towards the behavioral 

and psychological factors that could contribute to the annuity puzzle (Brown, 2007; 

Davidoff, 2005). This study specifically addresses this future research initiative by 

investigating how personality traits, a fundamental component of an individual’s 

psychology, contribute to the annuity purchase decision.  

Rational Factors Associated with the Annuity Purchase Decision 

Previous research shows that rational and behavioral factors could potentially 

explain the annuity puzzle. Studies show that adverse selection could increase the cost of 

annuities and thus serve as a barrier to the annuity purchase decision (Mitchell, Poterba, 
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Warshawsky, & Brown, 1999). Dushi and Webb (2004) found that the presence of Social 

Security, which is a government sponsored life annuity, could delay or altogether suspend 

an individual’s annuity purchase decision, which depends upon on how much the Social 

Security benefit replaces their pre-retirement income. Research shows that the high cost 

of potential health shocks (health uncertainty) contributes to liquidity fears when 

considering an annuity purchase such that consumers may prefer wealth liquidity versus 

the illiquid and inflexible structure of annuities during retirement (Brown, 2007; Turra & 

Mitchell, 2005), which could reduce consumer demand for annuities.  

Researchers have found that those who desire to leave an inheritance (bequest 

motive), should theoretically reject full annuitization of their wealth due to the full 

exchange of their conventional wealth for a guaranteed income stream, thus leaving no 

financial wealth assets for their heirs (Yarri, 1965). The high costs associated with the 

trade-off of asset depletion for guaranteed life income reduces bequest transfers 

(Browning, 2012). While the presence of a bequest motive could partially explain low 

annuity ownership rates, researchers have found that those with a bequest motive can still 

achieve maximum consumption smoothing utility through partial annuitization rather 

than full (Bernheim, 1987; Pashchenko, 2009).  

Behavioral Factors Associated with the Annuity Purchase Decision 

While researchers have found that rational factors should explain the overall 

demand for annuities, research suggests that behavioral factors can partially explain the 

persistent low demand for annuities. Researchers posit that mental accounting, where 

how an annuity is framed, diminishes the value of longevity risk protection (annuities), 

and thus serves as a barrier to the annuity purchase decision (Hu & Scott, 2007). Hu and 

Scott (2007) found that individuals practice loss aversion (a form of mental accounting), 

and frame annuities as a gamble due the uncertainty that they will not live long enough to 

recoup their principle investment, which makes annuities less attractive. Researchers 

have found that the perception of longevity duration affects the value individuals place on 

annuities. Agnew (2008) found that those who possess a high-duration longevity 

perception place a high value on annuities, while those with a low-duration perception 

place a lower value on annuities. This finding suggests that those who believe they will 
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not live long enough to recover their principal investment could reduce their demand for 

annuities.  

Through full or partial annuitization, consumers should make the rational decision 

to maximize their utility through consumption smoothing across their lifetime (Brown, 

2007; Davidoff, 2005; Yarri, 1965). However, to assess their year-over-year maximum 

consumption utility during retirement, while simultaneously calculating an optimal 

guaranteed income stream (from an annuity), requires financial sophistication (Brown, 

2008; Browning, 2012). Browning (2012) found that financial sophistication and 

numeracy did not have a significant effect in increasing the probability of placing a 

reasonable value on an annuity. Browning (2012) posited that this absence of significance 

suggests a “widespread lack of understanding surrounding annuities” (pg. 42). This 

finding suggests that individuals who desire to mitigate financial uncertainty during 

retirement may consider an annuity to maximize their utility due to the psychological 

behavior of inertia.  

Studies have found that individuals are susceptible to the behavior of inertia, 

which is where individuals adhere to the status quo of a previous decision, or simply 

make no decision, when faced with other uncertainty insurance calculations (such as an 

annuity; Coe & Belbase, 2016), and 401(k) contribution rates and allocation decisions 

(Madrian & Shea, 2001). Research suggests that consumers lack the understanding of 

annuities and have difficulty calculating optimal consumption patterns and guaranteed 

income needs. Any of these barriers may encourage inertia, and this psychological 

behavior could partially explain lower annuity consumer demand. 

The longevity risk insurance literature suggests that individuals should fully or 

partially annuitize their conventional wealth to mitigate financial uncertainty (Brown, 

2007; Davidoff, 2005; Yarri, 1965). Research also suggests that while rational factors 

could partially explain the persistence of low annuity demand, the empirical evidence 

shows that psychological barriers to the annuity purchase decision require continued 

examination (Brown. 2008; Browning, 2012; Hu and Scott, 2007).  

This paper aims to extend the examination of psychological explanations of the 

annuity puzzle by investigating the potential relationships between annuity ownership 

and personality traits among individuals, with a specific focus on older Americans given 



Texas Tech University, Preston D. Cherry, May 2020 

53 
 

the proximity of financial uncertainty and longevity risk to those that are near or living in 

retirement. 

The Five Factor Model Personality Traits and Financial Behavior 

 Personality is a unique set of characteristics that impact an individual’s 

cognitions, motivations, and behaviors across various situations (Ryckman, 2012).  

Researchers have found personality traits to have predictive value on how individuals 

process information, behave under uncertainty, and make decisions (Bensi, 2010). Thus, 

personality traits could provide useful information to help ascertain how people mentally 

process longevity uncertainty and then choose whether to obtain a lifetime annuity to 

protect against the financial risk of outliving ones accumulated savings. The Five Factor 

Model (FFM) personality trait domains are openness to experience, conscientiousness, 

extraversion, agreeableness, and neuroticism (Table 3.1).  

Researchers have examined the association between personality traits and 

personal finance domains such as financial behavior, well-being, and wealth. Through the 

3M Model, Asebedo et al. (2019) found that openness indirectly undermined saving 

behavior, while Viinikainen (2010) found that higher levels of openness associates with 

higher incomes and higher earning professions. Individuals with higher levels of 

openness who earn higher incomes could become accustomed to a higher everyday 

lifestyle; in other words, higher level of expected marginal utility. However, studies 

suggest that those who strongly identify with openness tend not to exhibit progressive 

savings behavior (Asebedo et al., 2019), thus may not be committed to savings plan 

across their remaining work life to support their expected level of utility during 

retirement. The idea of an annuity purchase could pique the interest of those with higher 

levels of openness to maintain their expected level of utility during retirement and protect 

against outliving their accumulated savings. 

Studies show that conscientiousness has a negative association with impulse 

buying and associates positively with increased levels of net worth, positive saving 

behavior, and higher levels of wealth (Duckworth & Weir, 2010, 2011; Nabeshima & 

Seay, 2014; Verplanken & Herabadi, 2001; Viinikainen, 2010).  This evidence suggests 

that the conscientiousness trait tends to align with positive financial behaviors and 

decisions. Individuals who strongly identify with conscientiousness tend to attain higher 
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levels of wealth, which could serve as a substitute for annuities, such that they may have 

accumulated adequate wealth to mitigate longevity risk. Yet, individuals with higher 

levels of conscientiousness exhibit risk-averse behavior, on average, which is to reject the 

urge to engage in impulse buying. Therefore, these individuals may desire to bring 

efficiency to their retirement plan by mitigating longevity risk exposure and smoothing 

utility consumption with the purchase of an annuity.    

The associations across extraversion and personal finance behaviors are mixed. 

Researchers have found that individuals with greater extraversion tend to practice in 

higher earning professions (Viinikainen, 2010), attain higher net worth (Nabeshima & 

Seay 2014), and experience higher lifetime earnings (Duckworth & Weir, 2010; 

Viinikainen, 2010).  Yet, studies show that those who identify with extraversion exhibit 

poor saving behavior, in general, and tend to portray impulse buying tendencies (Nyhus 

& Webley, 2001; Verplanken & Herabadi, 2001).  This evidence suggests that, while 

those with greater extraversion tend to have higher financial human capital to protect, 

such as higher earnings and net worth, they may not engage in productive day-to-day 

financial behaviors or decisions (e.g., impulse buying).  However, the attainment of 

higher net worth could be a substitute for annuity ownership. 

Previous literature finds that agreeableness negatively associates with saving 

behavior (Nyhus & Webley, 2001), while another study suggests a positive association 

with saving behavior (Duckworth & Weir, 2010; 2011).  The negative association with 

saving behavior stems from how Nyhus and Webley (2001) investigated personality traits 

with different forms of saving across different household structures.  Nyhus and Webley 

classified forms of saving as liquid, investment, insurance, and total savings.  Households 

were divided into those with couples, and those with single-person households.  Nyhus 

and Webley posited that certain personality traits will associate with certain types of 

savings and the structure of the household and found that agreeableness was negatively 

associated with liquid savings among households with couples.  The authors also found 

that households with an agreeableness head exhibit increased household debt levels.  

Across the study, agreeableness did not associate with any form of positive saving 

behavior. 
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The positive association of agreeableness with saving behavior stems from 

coupled households, whereby each couple identifies strongly with the agreeableness trait 

(Duckworth & Weir, 2010; 2011).  The study uses data from the Health & Retirement 

Study (HRS) and uses a wealth variable that includes all financial wealth but excludes 

housing wealth and outstanding debt. Thus, both studies revealed that agreeableness was 

statistically significant in households with couples.  However, the evidence suggests that 

the negative and positive associations of agreeableness with saving behavior is 

dependent on whether the savings is short- or long-term.  Furthermore, Nyhus and 

Webley (2001) utilized a data set of consisting of Dutch citizens aged 26 to 92, whereas 

Duckworth and Weir (2010; 2011) employed a sample of American citizens aged 50 and 

above.  Thus, the geographic culture and age of the survey participants could contribute 

to the discrepancy of relationships across the agreeableness trait with saving behavior. 

Saving for retirement requires a long-term perspective. Research suggests that 

individuals with higher levels of agreeableness have a positive association with long-term 

savings Duckworth and Weir (2010; 2011), thus the long-term and future perspective of 

annuities may appeal to this group, yet the short-term requirement of funding a deferred 

annuity over time, may not engage this group. 

Across the previous literature, there is consensus that higher levels of neuroticism 

tend to associate negatively with productive personal finance behaviors, cognitions, 

motivations and decisions. Studies show that higher levels of neuroticism are associated 

with decreased lifetime earnings (Duckworth & Weir, 2010; 2011) and negatively with 

financial satisfaction (Tharp, 2012). Viinikainen (2010) found that higher levels of 

neuroticism were negatively associated with higher incomes and higher earning 

professions. Asebedo et al. (2019) adopted the 3M Model of Motivation and Personality 

(3M Model; Mowen, 2000) to investigate the combined psychological effects on savings 

behavior and found that the neuroticism trait indirectly undermined saving behavior. 

Those with higher levels of neuroticism tend earn less income within and across their 

lifetimes, which may not produce enough discretionary income to fund a lifetime annuity. 

Moreover, with a negative perception of current financial satisfaction, on average, 

individuals that strongly identify with neuroticism may lack the confidence and 
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motivation to invest in their future financial satisfaction during retirement with the 

purchase of an annuity, which could smooth their lifestyle utility across the life cycle. 

The relationship between personality traits and various benchmarks, behaviors, 

and decisions within the personal finance domain have been investigated.  However, 

researchers have not yet examined how personality traits are related to decision-making 

under uncertainty.   This study examines the association between personality traits and 

the risk of uncertain future human capital.  The results could assist in understanding how 

an individual processes information and makes decisions under financial uncertainty, 

such as annuity insurance ownership.  

 

Theory 

Life Cycle Theory and Consumer Demand Theory Applied to the Annuity Purchase 

Decision 

Life cycle theory suggests that individuals experience three financial stages across 

the life cycle which include borrowing to finance the attainment of human capital, 

followed by wealth accumulation during their work life expectancy, and lastly, wealth 

decumulation during retirement (Ando & Modigliani, 1963; Browning & Crossley, 

2001). An individual’s retirement life expectancy is uncertain and thus, individuals incur 

the financial uncertainty of longevity risk, which is outliving one’s retirement savings.  

The classical framework of consumer demand theory as applied to annuities is 

conditioned on restrictive rational assumptions, which suggests that risk-averse 

individuals (without a bequest motive) will maximize consumption smoothing utility by 

fully annuitizing their conventional wealth through the purchase of an actuarily fair-

priced lifetime annuity and therefore reduce the financial uncertainty of longevity risk 

(Yarri, 1965). Modern consumer demand theory as applied to annuities extends the 

classical framework by relaxing the rational assumption of full annuitization and the 

absence of a bequest motive. The extended annuity demand theory finds that through 

partial annuitization, individuals can maximize their utility under perfect and imperfect 

annuity market conditions while possessing a bequest motive (emphasis added; Davidoff 

et al, 2005; Brown, 2007).  
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This study investigates personality traits and annuity ownership among older 

Americans aged 50 and above. Life cycle theory suggests that the latter two of three 

individual financial stages are wealth accumulation and wealth decumulation. In the 

United States, the earliest retirement age to claim Social Security benefits is 62. With 

two-thirds of Americans believing that they will outlive their retirement savings and 

three-quarters concerned about not having enough retirement savings (Northwestern 

Mutual, 2018), Americans must formulate a comprehensive retirement plan in advance of 

retirement and execute an optimal utility strategy during retirement. Rational theory 

suggests that an annuity purchase could help maximize utility during retirement, yet 

empirical evidence suggests that, behaviorally, individuals do not place a high value on 

annuities and thus, exhibit low annuitization rates (Brown, 2007).  

This study investigates whether individual personality traits could help explain the 

gap between the theoretical need and the theory of consumer demand as applied to 

annuities after accounting for the fundamental financial and socio-demographic factors 

that theory suggests play a foundational role in the annuity purchase decision. Consumer 

demand and life cycle theories, as applied to annuities, governs the selection and 

coverage of the economic and sociodemographic factors to build a framework from 

which to investigate whether personality traits provide explanation beyond the traditional 

determinants of the annuity purchase decision. 

The Big Five Factor Model Personality  

The Five Factor Model (FFM) of personality traits is a theoretical framework for 

trait identification resulting from 80-years of trait theory research (FFM, Costa & 

McCrae, 1989; 1992; 2003) and is widely accepted as the standard for personality 

assessment (Jang, 1996; Markon, 2005; Costa & McCrae, 2008).   

The FFM is highly influenced by the common-word (Allport, 1936) and 

questionnaire-based (Eysenck, 1964) theories of personality trait identification (McCrae 

& John, 1992).  Trait theorists posit that human beings have described themselves, and 

others, for centuries (Allport, 1936; Costa & McCrae, 2003). The authors of the FFM 

framework suggested that the trait domains and adjectives contain descriptive words 

located in the natural language of English and that their definitions are found in English 

dictionaries which are established through many years of factor analysis among many 
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trait identification scales and inventories (Costa & McCrae, 2003). Table 3.1 lists the Big 

Five traits which are openness to experience, conscientiousness, extraversion, 

agreeableness, and neuroticism. 

Costa and McCrae define traits as “dimensions of induvial differences in 

tendencies to show consistent patterns of thoughts, feelings, and actions” (Costa & 

McCrae, 2003; pg. 25).  The authors further postulate that this definition “tells us what 

traits look like and how we can recognize one when we see it” (2003; pg. 25).   

Given the phenotypic basis of the FFM, which is the identification of observable 

characteristics (traits) of an individual (or thing) through the use of descriptive words, 

this study uses the trait descriptive words in the FFM to locate similar common words 

that describe life insurance characteristics.  Given the extensive literature that contains 

words that describe personality traits and the characteristics of life insurance (Dalton et. 

al, 2018; Liebenberg et. al, 2012; Baek, 2005; Yarri, 1965; Lewis, 1989), this study 

follows the trait theorist’s perspective that individuals know what the traits (and 

characteristics) look like and that they can recognize them when they see them.   

This study uses the theoretical based FFM and annuity ownership characteristics 

contained in the literature to generate hypotheses about the relationship between 

personality traits and annuity ownership. Table 3.1 contains the FFM personality trait 

domains, characteristics, and adjectives.      

 

Hypotheses 
Hypotheses for the Relationship between Personality Traits and Annuity Ownership 

The openness to experience trait contains the adjectives wide-interests and 

imaginative and includes the characteristic fantasy. The imagination and fantasy facets 

may hinder an individual’s ability to connect their future self. Research suggests that 

while individuals may possess the ability to imagine their future self, they simply may 

not choose to imagine their future selves, that they lack the imagination of long-run time 

distances and could imagine over-confident propositions (Hershfield et. al, 2011). Thus, 

individuals that strongly identify with openness may not possess the ability to connect 

with the aspect of longevity risk during retirement. Research shows that those with longer 

lifespan perceptions tend to place a higher value on annuities, whereby those with shorter 
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perceptions tend to place a lower value on annuities (Agnew, 2008). However, those who 

strongly identify with openness are open to new ideas, values, and actions, such that they 

act on their willingness to try new events, and appreciate knowledge in general (Costa & 

McCrae, 2003). These latter facets could help an individual embrace the ideas and 

concepts of annuity ownership. In previous literature, openness indirectly undermines 

savings behavior, which is a personal financial decision (Asebedo et al., 2019). Thus, this 

study expects that openness will associate negatively with annuity ownership, also a 

personal financial decision. (H1; Table 3.3). 

The purchase of an annuity mitigates financial uncertainty during retirement 

which serves as longevity insurance, whereby uncertainty is transferred to an insurance 

company through a lump-sum exchange of full or partial amounts of conventional wealth 

for a guaranteed income stream (Dalton et. al, 2016). An individual who strongly 

identifies with conscientiousness possesses the self-discipline facet, which could suggest 

that an individual could adhere to an optimal consumption smoothing pattern during 

retirement that matches their full or partial annuitization scheme. Consumer demand 

theory as applied to annuities suggests that those who desire to reduce financial 

uncertainty due to longevity risk could achieve an optimal consumption smoothing path 

during retirement with full or partial annuitization of their conventional wealth (Brown, 

2007; Davidoff, 2005; Yarri, 1965). Individuals with greater conscientiousness possess 

the trait facets of deliberation, achievement-striving and competence, which tend to avail 

attributes of planning in advance, accomplishing goals, and being rational and informed, 

respectively (Costa & McCrae, 2003). These facets suggest that individuals who strive to 

achieve lifestyle consumption smoothing during retirement could lend proper 

deliberation to the entirety of this goal, and may possess the competence to understand 

the complex structure, longevity risk protection, and guaranteed income benefits which 

annuities provide. These attributes are implied characteristics that support consideration 

of annuity ownership. This study expects that conscientiousness will associate positively 

with annuity ownership (H2; Table 3.3). 

Those with higher levels of extraversion seem possess traits to accumulate wealth 

to reduce longevity risk yet lack the risk-averse trait necessary to consider a lifetime 

annuity purchase. Extraversion characteristics, such as gregariousness and warmth, bode 
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well for social engagement and personal interaction (Costa & McCrae, 2003), and thus 

associate with higher earning professions and incomes (Viinikainen, 2010). These 

characteristics could be proxies for higher consumption utility preferences and could also 

generate accumulated wealth that could reduce longevity risk. Conversely, the 

characteristic of excitement-seeking could be associated with risk-taking. Costa and 

McCrae (2003) suggested that “risky undertakings hold attraction” to individuals that 

strongly identify with extraversion (2003; pg. 49). This trait runs counter to the risk-

averse characteristic of an annuity purchase consideration, whereby annuities help protect 

individuals from longevity risk (risk-aversion) and optimize the decumulation of their 

assets during retirement (Browning et al., 2012). The extraversion trait includes varying 

levels of positive emotion, therefore those that identify strongly with extraversion tend to 

have active lifestyles, are full of energy, and thus outwardly exhibit a strong sense of 

happiness (Costa & McCrae, 2003). This positive emotion may allow extraverted 

individuals to contemplate living longer in retirement, where research shows that those 

with a high longevity perception place a high value on annuities (Agnew et al., 2008). 

Given that taking risk is attractive to those with higher levels of extraversion, this study 

expects a negative association between extraversion and annuity ownership (H3; Table 

3.3). 

The agreeableness trait possesses words that may associate with the consideration 

of an annuity purchase. For example, individuals who strongly identify with 

agreeableness possess the characteristic of trust and thus tend to “believe the best in 

others and rarely suspect hidden intents” (Costa & McCrae, 2003; p. 50). The willingness 

to trust an annuity agent to make a fiduciary offer could influence the annuity purchase 

decision. Individuals who strongly identify with the agreeableness trait possess the 

altruism characteristic, which suggests that they are selfless, considerate, and have a 

desire to help others (Costa & McCrae, 2003). Consumer demand theory as applied to 

annuities suggests that purchasers of annuities could gain consumption smoothing utility 

with partial annuitization in the presence of a bequest motive (Davidoff & Brown, 2005). 

In this respect, the characteristic of altruism aligns with an annuity purchasers desire to 

simultaneously optimize their consumption smoothing utility and satisfy their bequest 
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motives (altruism) through partial annuitization. This study expects agreeableness will 

associate positively with annuity ownership (H4; Table 3.3). 

The neuroticism trait contains words that describe emotions and behaviors that 

may impede an annuity ownership consideration. Individuals who strongly identify with 

neuroticism possess the impulsiveness characteristic. Individuals with greater impulsivity 

tend to surrender to their temptations and desires. Previous studies suggest that they tend 

to “overeat, overspend, drink (alcohol), smoke, gamble, and perhaps use drugs” (Costa & 

McCrae, 2003; pg. 48). Research shows that individuals with poor health are less likely 

to annuitize (Brown, 2001). Individuals with poor health could realize shorter life 

expectancies than those with good health. Those that strongly identify with neuroticism 

may have a higher probability of poor health and therefore may view annuities as a 

gamble, whereby they may not live long enough to receive their principle investment (Hu 

& Scott, 2007). Furthermore, the neuroticism trait possesses facets of depression, 

vulnerability, and self-consciousness, which are theorized to be dispositions of shame, 

guilt, inadequacy to deal with stress, and a diminished self-worth, respectively (Costa & 

McCrae, 2003). These facets could serve as mental health barriers that could reduce the 

overall health level. As mentioned previously, those with poor health my view annuities 

as a gamble, and thus have reduced consumer annuity demand. This study expects 

neuroticism will associate negatively with annuity ownership (H5; Table 3.3). 

Hypotheses for the Relationship Between Financial and Health Factors and Annuity 

Ownership 

According to consumer demand theory as applied to annuities and life cycle 

theory, financial and health factors could contribute to annuity ownership including 

income, non-housing financial assets, net home equity value, work and health statuses, 

whole life insurance, the presence of pre-existing annuity income types (e.g., Social 

Security and pension income), whether an individual possesses a bequest motive and 

liquidity preferences for uncertain health shocks. 

Individuals are tasked with accumulating wealth for retirement during their 

working life and optimally distributing their accumulated savings during retirement. Life 

cycle theory suggests that the last two of three financial stages of the life cycle are to 

accumulate wealth during the working life and decumulate wealth during retirement 
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(Ando & Modigliani, 1963; Browning & Crossley, 2001). The purchase of annuity can 

help individuals protect against longevity risk and help optimize consumption smoothing 

during retirement (Brown, 2007). The life-cycle stage of an individual’s work status 

could affect the timing of their annuity purchase decision. The financial uncertainty of 

longevity risk is reduced with longer employment tenures during the latter stage of the 

life-cycle and heightened when the individual retires and contemplates whether their 

accumulated assets will meet their desired consumption smoothing utility. This study 

expects that working individuals are less likely to own annuities, and that retired 

individuals are more likely to exhibit annuity ownership (H6, H7; Table 3.3).  

Conventional wealth accumulation assets, such as non-housing financial holdings 

and net home equity value, along with income levels, could impact the annuity purchase 

decision.  Annuity demand theory suggests that risk-averse individuals aim to protect 

against longevity risk and maximize consumption smoothing utility during retirement by 

purchasing a lifetime annuity (Brown, 2007; Davidoff, 2005; Yarri, 1965). Smoothing 

consumption utility during retirement is contingent on budget constraints, accumulated 

wealth levels, preferences, annuity market conditions, and longevity expectations; all 

which could affect the level of annuitization (Brown, 2007; Davidoff, 2005; Yarri, 1965). 

Lifetime annuities require the lump-sum exchange of accumulated wealth for a 

lifetime income streams (Ibbotson, Milevsky, Chen & Zhu, 2007), which helps smooth 

consumption utility during retirement. Thus, as earned income increases, a greater 

amount (or all) of the preferred consumption smoothing utility path is being satisfied, 

which decreases the demand for additional levels of annuitization. Moreover, as income 

levels increases, there are lower withdrawal rates of accumulated assets, which all else 

equal, the higher preserved capital will remain invested and allowed to grow to meet 

future consumption smoothing utility needs. The latter scenario will also decrease the 

demand for annuities.  This current paper expects for income to associate negatively with 

annuity ownership (H8, Table 3.3).  

Higher levels of accumulated wealth (non-housing financial wealth for this study) 

could serve as a substitute for the purchase an annuity, such that all else equal, increased 

levels of accumulated wealth reduces the probability of outliving one’s retirement 

income, thus decrease the demand for an annuity purchase. Conversely, researchers have 
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found that those with higher levels of wealth tend to have greater longevity perceptions 

(Attanasio & Hoynes, 2000; Dushi & Webb, 2004; Hurd, 2001), and those with greater 

longevity perceptions place a higher value on annuities (Agnew, 2008). Given the 

theoretical substitution effect of accumulated wealth for annuities, this study expects that 

financial assets will associate positively with annuity ownership (H9; Table 3.3). 

Lastly, home equity value could serve as a late life cycle stage substitute for an 

annuity purchase, such that should the probability of outliving income increase as one 

advances through retirement, home equity can be accessed to help fund the shortfall and 

smooth consumption utility. Hanewald (2012) summarizes the literature and theory that 

examines home equity as applied to consumption smoothing utility during retirement. 

The author posits that, on average, home equity represents about half of household assets 

among Americans and that a large segment of the elderly owns a home (82 percent; 

Hanewald, 2012). Hanewald (2012) further states that (82%) although home equity is 

illiquid, “home equity release products” (pg. 3) such as reverse mortgages afford the 

elderly the liquid the need to smooth consumption utility when shortfalls arise during the 

later stages of retirement. This study expects home to associate negatively with annuity 

ownership (H10, Table 3.3). 

Studies show that among individuals 65 and older, there is more life insurance in-

force than any younger aged cohorts (LIMRA, 2015). Brown (2001) reports that two-

thirds of whole life policies are owned by individuals age seventy and above, where two-

thirds represent cash value and one-third represents pure life insurance coverage. Brown 

(2001) further suggested that these cash values could represents accumulated savings in 

the form of liquidity, where the policy holder can access the cash value through a policy 

loan on a tax-free basis. Given that whole life insurance could serve as a substitute (or 

complement) for a lifetime annuity to help smooth consumption smoothing utility during 

retirement, this study expects whole life insurance ownership to associate negatively with 

annuity ownership (H11; Table 3.3). 

Social Security and defined benefit pension plan income streams are government 

and qualified retirement plan forms of guaranteed income which, like private annuities, 

subsidize retirees’ consumption smoothing utility during retirement. Consumer demand 

theory as applied to annuities suggests full or partial annuitization could maximize 
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lifestyle utility during retirement (Brown, 2007; Davidoff, 2005; Yarri, 1965). 

Researchers have found that those with pre-existing annuitization, such as Social Security 

and defined benefit pension plans, are less likely to supplement pre-existing annuitization 

with private annuities (Brown, 2007; Dushi & Webb, 2004). This paper expects that the 

presence of either Social Security or pension income to associate negatively with annuity 

ownership (H12, H13; Table 3.3). 

Consumer demand theory as applied to annuities suggests that individuals who  

do not possess a bequest motive (bequest expectation for this study), can maximize 

consumption smoothing utility by fully annuitizing their wealth through the purchase of 

an actuarily fair priced lifetime annuity (Yarri, 1965). Extended consumer demand theory 

as applied to annuities suggests that those who possess a bequest motive could maximize 

utility across perfect and imperfect annuity markets and could benefit from “partial 

annuitization” of their wealth (Davidoff, 2005). These theoretical scenarios suggest that 

an inverse relationship exists between bequest motives and annuitization, such that as 

bequest motivation increases, the demand for annuitization, and thus lifetime annuities, 

decreases (the demand shift downward from full to partial annuitization as bequest 

motives increase). Provided the theoretical evidence, this study expects the presence of a 

bequest expectation to associate negatively with annuity ownership (H12; Table 3.3).  

An individual’s health status could affect their annuity purchase decision. 

Consumer demand theory as applied to annuities suggests that life expectancies are 

uncertain and could benefit from purchasing an annuity to protect against longevity risk 

(Davidoff, 2005; Yarri, 1965). Research shows that those with poor health increases the 

likelihood of shorter life expectancies; thus, these individuals are less likely to annuitize 

any of their wealth (Brown, 2001), and will forego future lifestyle consumption by 

shifting their utility to earlier periods of the distribution phase. Agnew (2005) found that 

those with lower life expectancy perceptions place a lower value on annuities. Given that 

habitual cigarette-smoking contributes to negative health consequences (poorer health; 

CDC, 2017), this study expects that individuals who currently smoke will associate 

negatively with annuity ownership (H13; Table 3.3). 

Annuities protect against longevity risk; however, annuities require the permanent 

lump-sum exchange of liquid accumulated wealth for guaranteed lifetime income streams 
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(Ibbotson, Milevsky, Chen & Zhu, 2007). This permanent exchange is largely 

irreversible, where annuities cannot be borrowed against and there are high costs 

associated with selling to a third party, which constrains the liquidity of the consumer 

(Brown, 2007). The high cost and uncertain timing of uninsured health shocks coupled 

with the fixed nature of annuity payments, could reduce consumer demand for annuities. 

Research shows that the illiquidity of annuities could disrupt consumption smoothing 

patterns (reduce utility) if uninsured medical expenditures occur during the earlier stages 

of retirement compared to if those expenditures occurred at later stages of retirement 

(Davidoff, 2005). This finding suggests that liquidity is preferred in earlier stages of 

retirement, such that liquid wealth can be shifted to uncertain and uninsured health 

shocks (Davidoff, 2005). Conversely, Pashchenko (2009) suggested that as medical 

expenditures increase in later stages of retirement, longevity and medical insurances 

could serve as complements to reduce the coverage uncertainty, thus increasing the 

consumer demand for annuities. Davidoff (2005) posited, “it’s almost impossible to sign 

the effect of liquidity needs on annuity demand” (pg. 1582), absent the individual risk 

preferences for medical uncertainty. Given the disharmony between annuity demand 

theory and the empirical evidence that surrounds liquidity needs due to the uncertainty of 

uninsured health shocks, this study expects the presence of Medicare compared to being 

without insurance to show a significant relationship with annuity ownership, however the 

direction of the relationship is unclear (H14; Table 3.3).  

Hypotheses for the Relationship Between Sociodemographic Factors and Annuity 

Ownership 

According to consumer demand theory as applied to annuities and life cycle 

theory, sociodemographic factors could contribute to annuity ownership including age, 

children, gender, marital status, race, and education. 

Age is a central tenant of retirement such that life cycle theory suggests that the 

life cycle contains three financial stages, whereby the latter two stages are wealth 

accumulation during the working life, followed by wealth distribution in retirement 

(Ando & Modigliani, 1963). Life cycle theory further suggests that individuals aim to 

maximize utility by smoothing consumption across the life cycle (Ando & Modigliani, 

1963). Consumer demand theory as applied to annuities suggests that full or partial 
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annuitization of conventional wealth would help protect against longevity risk and 

maximize consumption smoothing utility (Yarri, 1965; Davidoff., 2005). Thus, the 

prospect of retirement and the consideration of longevity risk becomes more prevalent as 

individuals age through the wealth accumulation phase and retire to the wealth 

distribution phase. The uncertainty of longevity risk is particularly relevant to older age 

individuals. Engleman (2010) found that mortality variance among older individuals (75 

and older) is greater than those who are younger (ages 50 and older), such that mortality 

expectation has more heterogeneity at older ages than at younger ages. Higher mortality 

variance at older ages suggests that, coupled with longer life expectancies, those who are 

older also grapple with the wide band of different likelihoods that they will experience 

longer life spans. This additional uncertainty increases the longevity risk, which 

theoretically should increase the demand for the financial certainty of annuities. Given 

that (a) annuity demand theory suggests that annuities address longevity risk, (b) that 

studies show that Americans are experiencing longer life expectancies (Woolf, 2019; 

Murphy, 2018), (c) that mortality variance among older individuals increase longevity 

uncertainty, and (d) that the average age in this current study is 68, this study expects age 

to associate positively with annuity ownership (H15; Table 3.3). 

The role children play during their parent’s retirement years could impact 

consumer demand for annuities. Studies show that older Americans (age 65 and above) 

has a roughly 70 percent chance to need long-term care service during retirement and 

support, much of which is unpaid care from friends and family members (informal care; 

(U.S. DHHS, 2017). Expected utility theory suggests that consumption smoothing utility 

can be obtained in full activity of daily living (ADL) and declined ADL states, where 

preference for care type is substituted for goods and services consumption during 

declined ADL states (Brown & Finklestein, 2009; Finklestein Luttmer, & Notowidigdo, 

2008). Americans are experiencing longer life expectancies (Arias & Xu, 2019), they are 

simultaneously exposed to greater levels of longevity and chronic illness risk. Thus, those 

with children may prefer to smooth consumption utility in declined ADL states with the 

certainty of annuity fund their preference for informal care from their children. This study 

expects a significant relationship when comparing having children to not, however the 

direction of the sign is unclear (H16; Table 3.3). 
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Gender differences in life expectancy can affect annuity demand, such that 

consumer demand theory as applied to annuities suggests that individuals can maximize 

lifestyle consumption smoothing utility thorough an annuity purchase, which protects 

against longevity risk (Brown, 2007; Davidoff, 2005; Yarri, 1965). Research finds that 

women tend to have longer life expectancies than men (Bell & Miller, 2005), and current 

life expectancy tables shows that women, on average, have longer life expectances after 

age 65 (20.6 years) compared to men (18 years; Arias & Xu, 2019). This evidence shows 

that, all else equal, women tend to live longer in the retirement phase of the life cycle. 

Agnew et al., (2008) found that after controlling risk-aversion preferences and financial 

literacy levels in a retirement funding experiment, that women were more likely than men 

to choose an annuity compared to an investment portfolio. This evidence suggests that, 

on average, woman tend to place a higher value on annuities than men. Given the 

theoretical basis and empirical evidence, this study expects that males are less likely to 

own annuities compared to women (H17; Table 3.3).  

Being married could influence annuity consumer demand, such that multiple 

longevity risks and maximum utilities must be considered across and within the marriage. 

Classic annuity demand theory incorporates strict assumptions to optimize consumption 

smoothing utility thru the purchase of longevity risk protection, which includes actuarily-

fair priced annuities (Yarri, 1965). Research shows that mispricing in the annuity market 

lowers annuity demand; however, this mispricing does not totally erode the benefits of 

annuitization, rather the research finds that optimal consumption patterns can still be 

achieved through partial annuitization compared to full annuitization (Davidoff, 2005; 

Mitchell, 1999;). The negative effects of annuity mispricing and information asymmetry 

to consumption smoothing utility could be somewhat offset by the risk-pooling of 

marriage. Researchers have found that married couples could substitute a costly private 

annuity with a less costly household longevity risk-sharing scheme, whereby optimal 

lifestyle utility is achieved when the combined household assets pass to the surviving 

spouse at expiration of the first spouse (Brown & Poterba, 2000; Kotlikoff & Spivak, 

1981). Given the evidence that suggests married couples should place a lower value on 

private annuities, this study expects than being married decreases the likelihood of 

annuity ownership (H18; Table 3.3). 
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The differences in life expectancies across race could affect annuity demand. 

Consumer demand theory as applied to annuities suggests that annuities help protect 

against longevity risk in retirement. Research suggests that, all else equal, those with 

longer life expectancy perceptions may place a higher value on annuities, while those 

with shorter life expectancy perception may place a lower value on annuities (Agnew et 

al., 2008). Current life expectancy tables show that whites in the United States, on 

average, have longer life expectancies from birth expectances than Blacks and non-

Hispanic others; however, Hispanics show longer life expectancies than Whites (Arias & 

Xu, 2019). Given the theoretical basis those with longer life expectancies are exposed to 

greater longevity risk, this study expects that Whites are more likely to own a private 

annuity when compared to the aggregate of non-white races (H19; Table 3.3).  

Given the complex structure of annuities, education level could affect consumer 

demand of annuities. The life cycle savings hypothesis suggests that individuals make 

rational spending and saving decisions during each period of the life cycle to maximize 

utility through consumption smoothing across their lifetime (Ando & Modigliani, 1963). 

Browning (2012) posited that optimal utility choices require financial sophistication to 

adequately project the assumptions necessary for optimal consumption and saving 

decisions during the working and retirement phases of the life cycle. Brown (2008), 

stated that an optimal annuity decision requires advanced financial sophistication. 

Previous research finds that higher levels of education tends to increase financial literacy 

and numeracy, and thus, associate positively with increased retirement preparedness 

(Lusardi & Mitchell, 2007). Inkmann (2011) found that, across three education levels 

(low, medium, and high), individuals that own annuities tend possess higher levels of 

educational compared to those who do not. Given the theoretical motivation to calculate 

and execute optimal savings and consumption to facilitate retirement in addition to the 

empirical literature that suggests the complexity of annuities requires financial 

sophistication to discern their longevity risk protection benefits, this paper expects that 

those with a college degree are more likely to own an annuity than those with no degree 

(H20; Table 3.3). 
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Methods 
Data and Sample 

  Data for this study were obtained from the Health and Retirement Study (HRS). 

The HRS began in 1992 and is a national, longitudinal survey that is conducted 

biannually. The HRS is funded by the National Institute of Aging (NIA) and the Social 

Security Administration (SSA). The HRS surveys Americans ages 50 and older and is 

administered by the NIA and the University of Michigan. The goal of the survey is to 

learn about the physical, mental, lifestyle, and financial well-being of near and post-

retirees. Blacks, Hispanics and Florida residents are oversampled to increase the sample 

size across these demographics. Every six years, a new group of people aged 51-56 are 

added to HRS to prevent obsolescence of the survey. 

With funding and support from the NIA and SSA, the RAND Center for the Study 

of Aging (RAND) cleaned the core HRS interview questions with simple and streamlined 

variable names across waves (RAND, 2018). In 2006, the HRS began issuing the 

biannual Leave Behind (LB) questionnaire (Smith et al., 2017) which collects data on the 

well-being, stress, social relationships, personality traits, and beliefs of Americans ages 

50 and older. The LB is randomly administered to 50% of the core HRS participants 

every two years. Thus, two waves must be combined to analyze a full sample. 

Longitudinal data for the LB is available every four years. The current study investigates 

cross-sectional data which merges the 2014 RAND HRS with the 2012 and 2014 waves 

of the LB questionnaire, which are contained in the 2012- and 2014-RAND HRS Fat 

Files, respectively. Individual-level data are used in this analysis. 

In 2012, 7,412 respondents completed the LB questionnaire and in 2014, 7,541 

respondents completed the LB questionnaire, respectively. This study excludes the 2012 

and 2014 respondents who did not complete the LB. The sample used for this study’s 

analysis consists of the financial respondents who completed the LB and contain the 

demographic variables listed in Table 3.4. The final analytic sample is 13,506.  

Due to the complex nature of the data collection, the HRS applies sample weights 

to adjust the participant representation to better reflect the national population. For this 

current study, sample weights are applied to maintain the national representation 
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intentions of the HRS. This study applies strata and cluster weights that address the 

complex survey design of the HRS. 

Model  

The dependent variable Y is a binary variable that reflects whether the respondent 

owns an annuity. Due to the dichotomous nature of the dependent variable, this study 

uses a probit model via maximum likelihood estimation. 

𝑌𝑌∗ = 𝑎𝑎0 + 𝑎𝑎1𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑1 + 𝑎𝑎2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑2 + ⋯+ 𝑎𝑎𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑛𝑛 + 𝑎𝑎𝑛𝑛+1 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝1
+ 𝑎𝑎𝑛𝑛+2 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝2 +  𝑎𝑎𝑛𝑛+3 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝3 +  𝑎𝑎𝑛𝑛+4 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝4
+ 𝑎𝑎𝑛𝑛+5 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝5 + 𝑎𝑎𝑛𝑛+6𝑑𝑑𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 + 𝑎𝑎𝑛𝑛+7𝑓𝑓𝑝𝑝𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑎𝑎𝑛𝑛+8ℎ𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝𝑚𝑚

+ 𝑎𝑎𝑛𝑛+9𝑠𝑠𝑝𝑝𝑑𝑑𝑠𝑠𝑖𝑖 +  𝑎𝑎𝑛𝑛+10𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑑𝑑𝑑𝑑𝑖𝑖 +  𝑎𝑎𝑛𝑛+11𝑠𝑠ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑖𝑖𝑝𝑝𝑓𝑓𝑑𝑑𝑖𝑖 + 𝑎𝑎𝑛𝑛+12𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝𝑑𝑑𝑖𝑖𝑖𝑖
+ 𝑎𝑎𝑛𝑛+12𝑝𝑝𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 +  𝑎𝑎𝑛𝑛+13𝑏𝑏𝑑𝑑𝑏𝑏𝑖𝑖 + 𝑎𝑎𝑛𝑛+14𝑝𝑝𝑑𝑑𝑝𝑝𝑠𝑠𝑑𝑑𝑝𝑝𝑝𝑝𝑠𝑠𝑖𝑖
+ 𝑎𝑎𝑛𝑛+15𝑎𝑎𝑝𝑝𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖, + 𝑑𝑑 

𝑌𝑌 = 1 𝑝𝑝𝑓𝑓 𝑌𝑌∗  >  0 

𝑌𝑌 = 1 𝑝𝑝𝑓𝑓 𝑌𝑌∗ ≤  0 

 𝑑𝑑𝑖𝑖 ~ N (0, 1) 

The latent variable 𝑌𝑌∗ represents the unobserved net benefits of annuity 

ownership. The subscript i indicates the individual. The beta coefficient 𝑎𝑎0 is the 

intercept. The main explanatory variables are FFM personality traits (see Table 3.1), 

which are represented by the model variables, 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝1 𝑝𝑝𝑝𝑝 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝5. 

The factors that are expected to associate with annuity ownership are earned 

income (𝑑𝑑𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖), non-housing financial assets (𝑓𝑓𝑝𝑝𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖), home equity 

(ℎ𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝𝑚𝑚𝑖𝑖) whether the individual is working (𝑠𝑠𝑝𝑝𝑑𝑑𝑠𝑠𝑖𝑖) or retired (𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑑𝑑𝑑𝑑𝑖𝑖), the presence 

of Social Security (𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝𝑑𝑑𝑖𝑖𝑖𝑖) or pension income (𝑝𝑝𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖), the presence of whole life 

insurance (𝑠𝑠ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑖𝑖𝑝𝑝𝑓𝑓𝑑𝑑𝑖𝑖)  bequest expectation (𝑏𝑏𝑑𝑑𝑏𝑏𝑖𝑖), current smoking habits 

(𝑝𝑝𝑑𝑑𝑝𝑝𝑠𝑠𝑑𝑑𝑝𝑝𝑝𝑝𝑠𝑠𝑖𝑖), and government insurance status (𝑎𝑎𝑝𝑝𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖).  

The sociodemographic factors that are expected to associate with annuity 

ownership are age (𝑎𝑎𝑎𝑎𝑑𝑑𝑖𝑖), children (𝑖𝑖ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑖𝑖), gender (𝑎𝑎𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖), marital status (𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝𝑝𝑝𝑎𝑎𝑖𝑖𝑖𝑖), 

race (𝑑𝑑𝑎𝑎𝑖𝑖𝑑𝑑𝑖𝑖), and education (𝑑𝑑𝑑𝑑𝑏𝑏𝑖𝑖). The social-demographic factors are represented by 

𝑎𝑎1𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + 𝑎𝑎2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖 + ⋯+ 𝑎𝑎𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑖𝑖, respectively. 
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Given that individuals possess the option to elect early retirement Social Security 

benefits at age 62, and the average age of this current study is 68 (Table 3.4), 

multicollinearity could be an issue between the age and Social Security income variables. 

These two variables, and the model, were examined for multicollinearity utilizing the 

variance inflation factors (VIF), which no extreme values were detected and reside in 

permissible ranges.    

Variables 

Dependent variable. The dependent variable is annuity ownership among 

Americans aged 50 and older. In the RAND HRS, the financial respondent reports 

cumulative income from all private annuities, whereby the structure of this variable is 

continuous. If the respondent reported any annuity income above zero, then annuity 

ownership is present; where the annuity income amounts equal zero, then annuity 

ownership is deemed not present. Therefore, the annuity ownership variable is coded as 

1, and 0 otherwise.  

The Big Five Personality Traits. The main explanatory variables for this study 

are the Big Five personality traits: openness, conscientiousness, extraversion, 

agreeableness, and neuroticism (McCrae & Costa, 1992). Each personality trait was 

measured with data from the “Leave-Behind” (LB) survey of the HRS study. The 

personality traits consist of characteristics, which are accompanied by descriptive 

adjectives (Table 3.1; McCrae & Costa, 1992). The LB surveys individuals across 31 trait 

adjectives from the Midlife Development Inventory (MIDI) Personality Scales (Lachman 

& Weaver, 1997). Participants were asked to “indicate how well each of the following 

describes you” and to rank the trait adjectives on a scale from 1 to 4 (1 = a lot, 2 = some, 

3 = a little, 4 = not at all; Smith et. al, 2017). As outlined in the LB guidelines, these 

rank-order responses are reverse-coded (except for the reckless, calm, careless, 

impulsive), such that the higher scores represented a stronger identification of each 

adjective (4 = a lot, 3 = some, 2 = a little, 1 = not at all). Further guidance from the LB 

directs that, should more than half of the respondent’s adjective responses contain 

missing values, then these trait scores are set to missing and thus excluded from the 

sample for this study. 
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For example, in the MIDI scale, the extraversion trait domain contains the five 

trait adjectives. The scores from the trait adjectives are summed and averaged for each 

personality trait. In the extraversion example, the trait scores are divided by five. The 

participant’s strongest personality trait is the trait with the highest average score. This 

study uses this personality trait scoring process to construct the main explanatory 

personality trait variables. 

Control Variables. The financial, health, and sociodemographic factors that may 

be associated with annuity ownership are found in Table 3.3. The financial factors of 

consideration are income, non-housing financial assets (financial assets), and the net 

value of home equity (home equity). The financial factors of consideration for this 

current study are the continuous measures of earned income (income), non-housing 

financial assets (financial assets), and the net value of home equity (home equity). The 

earned income variable is the sum of (a) wages and salary, (b) bonuses and overtime pay, 

(c) commissions and tips, (d) second job and other income. The non-housing financial 

assets variable for this study is measured in nominal dollars, which contains values for 

the individual’s (a) individual retirement account (IRA) and Keogh account balances, (b) 

stock and bond holdings, (c) liquid checking, savings, certificate of deposits (CD’s), and 

money market account balances, and (d) other household savings such as collectibles and 

jewelry. Moreover, the non-housing financial assets variable for this study is net of 

household debt, and excludes values of any real estate, vehicles, or businesses. The home 

equity variable for this study is measured in nominal dollars, which contains the home 

equity values for the individuals primary and secondary residences and is net of any debt 

outstanding. Life cycle theory as applied to the individual financial life cycle suggests 

that individuals tend to accumulate assets during the second of three financial stages 

(Ando & Modigliani, 1963; Browning & Crossley, 2001). This study includes non-

housing financial assets and home equity values, such that accumulated assets could 

serve as substitutes (or complements) for annuities that protects against longevity risk 

(Brown, 2007; Davidoff, 2005; Yarri, 1965). 

For the whole life insurance premium variable in the RAND HRS, the financial 

respondent reports the dollar amount of their monthly premium, therefore the structure of 

this variable is continuous. If the respondent reported any premium amount above zero, 
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then whole-life insurance ownership is present, and where the premium amounts equal 

zero, then whole-life insurance ownership is deemed not present. Thus, the whole-life 

variable is coded as 1 for ownership, and 0 otherwise.  

Other annuity-type income streams are Social Security and pension incomes. The 

Social Security variable in the RAND HRS is a dichotomous answer to whether the 

respondent receives Social Security income. The Social Security variable is coded 1 for 

the receipt of Social Security, and 0 otherwise. The pension variable in the RAND HRS 

is a dichotomous answer to whether the respondent receives pension income. The pension 

variable is coded 1 for the receipt of Social Security, and 0 otherwise. 

The work status variables are working, not working, and retired. The working 

variable contains full-time, part-time, and partly retired workers, while the not-working 

variable contains respondents who are unemployed, disabled, and those not in the labor 

force. The retired variable is comprised of those who are retired. The working variable is 

coded as 1 for working, and zero otherwise. The retired variable is coded as 1 for being 

retired, and zero otherwise. 

The bequest variable in the RAND HRS provides the probability of leaving a 

bequest and this variable is used to indicate the bequest expectation of the respondent. 

The RAND HRS bequest variable is three-tiered. The respondent is asked of their 

probability of leaving a bequest at $10K and above, then $100K and above, and lastly, 

$500K plus. If the respondent answers yes to the first level, they are asked of their 

probability at the next tier (and so on). As the bequest tier increases, respondents could 

drop-out of higher tiers. However, all upper-tier bequest respondents reside in the lowest-

tier of $10K. This study’s concern is with the bequest expectation only, and not the 

magnitude of the bequest. Thus, this study uses the lowest tier to capture all the 

respondents across the tiers. The bequest expectation variable is coded as 1 for the 

presence of a bequest expectation, and zero otherwise. 

This study uses the respondents self-reported current cigarette-smoking habits as a 

proxy for their objective health status, which provides a more direct indication of their 

current health status given the well-documented literature of negative health 

consequences generated from habitual cigarette-smoking (CDC, 2017). The proxy for 

health status is coded as 1 for smokes currently, and zero otherwise.  
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The presence of government insurance as a proxy for the respondent’s liquidity 

preferences, such that the level of exposure to uninsured health shocks could affect 

consumer annuity demand. The government insurance variable in the RAND HRS is 

continuous, where respondents reported their Medicare and/or Medicaid premiums 

amount in dollars. A limitation of this variable is that the two types of government 

insurances cannot be separated. Thus, if the respondent reported any premium amount 

above zero, then government insurance is present, and where premium amounts equal 

zero, then government insurance is deemed not present. Therefore, the presence of 

government insurance is coded as 1 (present), and 0 otherwise.  

The sociodemographic control variables in this study are age, children, gender, 

marital status, race, and education. The age and children variables are continuous 

variables.  

Marital status is coded as 1 for being married or partnered, and zero otherwise. 

Race is coded as 1 for being White, and zero for non-White. Education is coded as 1 for 

college degree attainment, and zero for no college degree. Gender is coded as 1 for being 

male, and zero for being female.  

 

Results: Descriptive Statistics  
Descriptive statistics for the sample are found in Tables 3.4 through 3.7. There are 

13,506 household financial respondents included in this study. The sample includes 

individuals age 50 and above, where 4 percent own annuities and 96 percent did not. 

Five Factor Model Personality Traits 

The FFM personality traits are independent variables which are measured on a 

scale from 1 to 4 (Table 3.2). Higher trait scores represent a stronger identification with 

that trait, whereas a lower score represents the contrary. The agreeableness trait has the 

strongest identification with a mean score of 3.50, followed by extraversion and 

conscientiousness, with mean scores of 3.26, respectively. Openness and neuroticism are 

the traits respondents least identify with in this study, with mean scores of 2.92 and 2.01, 

respectively.  
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Financial and Health Factors 

For the factors associated with annuity ownership, 56.94 percent of the 

respondents are retired, 35.83 percent are working, and 7.23 percent are not working 

(Table 3.4). Among the respondents who are working, 1.49 percent own private 

annuities, while among those who are retired, 5.92 percent own annuities (Table 3.5).  

This study considers the presence of other annuity-type income. Among this 

sample, 67 percent of the respondents receive Social Security income, while 26 percent 

receive pension income (Table 3.4). Among those receive Social Security, 5.49 percent 

own private annuities, and among those who receive pension income, 6.24 percent own 

annuities (Table 3.5).  

As shown in Table 3.4, 85.54 percent of households have a bequest expectation, 

88.26 percent do not smoke cigarettes (a proxy for health status), and 91.71 percent carry 

Medicare insurance, respectively. Among those that possess a bequest expectation, 4.41 

percent own private annuities, while among those without a bequest expectation, 1.64 

percent own annuities, respectively (Table 3.5). Among those that do not smoke 

cigarettes, 4.36 own life insurance, while among those who smoke, 1.39 percent own 

annuities (Table 3.5). Also, in Table 3.5, those that carry government insurance, 4.04 

percent own private annuities, while among those without government insurance, 3.75 

percent own annuities. As shown in Tables 3.4 and 3.5, consumer annuity demand across 

the factors associated with annuity ownership in this study, is sparse. 

Table 6 illustrates the means of the continuous variables. The mean earned 

income for the sample is $15,706, the mean non-housing financial assets is $139,497, 

while the mean home equity is $131,381.  

Sociodemographic Factors 

The mean age for this study is 68.35 and the mean number of children for this 

sample is 3.10 (Table 3.6). As Table 4 shows, males represent 40.35 percent of this 

studies sample, while 59.65 percent are female, while most respondents in this sample are 

married (63.39%) rather than not (36.61%). Most respondents in this sample register as 

White (about 76%) while the balance represents non-Whites (about 24%), while 24.42 

percent of the respondents have a college degree, while 75.58 percent do not (Table 3.4). 

As Table 3.5 shows, within the male and female genders, there are similar 
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percentages of respondents that own annuities, where 3.80 percent of males, and 4.16 

percent of females’ own annuities, respectively. There are slight, yet noticeable, 

differences of annuity ownership among married and non-married persons, and the same 

among the race categories. Among married respondents, 2.97 percent private annuities, 

while 5.83 percent of those who are not married own annuities. Furthermore, the amount 

of Whites and non-Whites who own annuities are 4.78 percent and 1.60 percent, 

respectively. Lastly, 5.76 percent of those respondents with a college degree own a 

private annuity, while among those with no degree, 3.45 percent own annuities, 

respectively (Table 3.5). 

 

Results: Probit Regression Analysis 
Five Factor Model Personality Traits Associated with Annuity Ownership 

Table 3.8 in this study reflects the average marginal effects from the probit model 

of the Five Factor Model (FFM) personality traits, financial and health factors, and 

sociodemographic variables associated with annuity ownership. Of the five personality 

traits, conscientiousness, is statistically significant.  

An individual who more strongly identifies with conscientiousness, holding all 

else equal, was found to associate positively with annuity ownership, such that the 

probability of annuity ownership increases by a marginal effect of 0.148. This result 

provides evidence in support of hypothesis two (see Table 3.3). 

Financial and Health Factors Associated with Annuity Ownership 

Holding all else constant, the financial and health factors associated with annuity 

ownership are income, home equity, the presence of Social Security income, the 

possession of a bequest expectation, and smoking currently (a proxy for health status).  

The results show that an individual’s earned income associates negatively with 

annuity ownership, where the probability of annuity ownership decreases by the marginal 

effect of 0.023, which provides support for hypothesis eight (Table 3.3). Moreover, an 

individual’s home equity associates positively with annuity ownership, which conflict 

with hypothesis ten (Table 3.3), where the probability of annuity ownership increases by 

the marginal effect of 0.001. 

This study finds that individuals who receive Social Security income are more 
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likely than those who do not receive the benefit to own a private annuity by the marginal 

effect of 0.266. This positive association with annuity ownership runs counter to 

hypothesis 12 (Table 3.3). 

The results show that individuals with a bequest expectation are more likely than 

those without a bequest expectation to own private annuities, by the marginal effect of 

0.342, which conflicts with hypothesis 12 (Table 3.3). Furthermore, the results show that 

those smoking currently are less likely than those who do not currently smoke to own 

annuities. This negative association with annuity ownership provides evidence in support 

of hypothesis H13 (Table 3.3). 

Sociodemographic Factors Associated with Annuity Ownership  

The sociodemographic factors associated with annuity ownership that show 

statistical significance in this study, holding all else equal, are age, marital status, race, 

and education. The results show that age associates positively with annuity ownership, 

such that the likelihood of annuity ownership increases as an individual’s age increases 

by the marginal effect of 0.023. This result provides evidence in support of hypothesis 15 

(Table 3.3).  

This study finds that marital status associates negatively with annuity ownership, 

where individuals who are married are less likely to own private annuities than those who 

are not married by the marginal effect of -0.303. Moreover, race associates positively 

with annuity ownership, such that White individuals are more likely than non-Whites to 

own annuities by the marginal effect of 0.220. These results provide evidence in support 

of hypotheses 18 and 19 (Table 3.3). The results show that educational attainment 

associates positively with annuity ownership, as expected (H20; Table 3.3), where those 

individuals with a college degree are more likely than those with a degree to own 

annuities by a marginal effect of 0.202. 

 

Discussion 

 Together, annuity consumer demand and life cycle theories suggest that private 

annuities can help smooth lifestyle consumption during retirement (maximize utility), 

where individuals face uncertain life expectancies and the financial uncertainty of 

longevity risk, which is outliving one’s savings during retirement (Ando & Modigliani, 
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1963; Browning & Crossley, 2001; Davidoff, 2005; Yarri, 1965). While the theoretical 

and economic benefits for the consumer demand of annuities under uncertainty is well 

established, the empirical evidence shows that there is a persistent gap between the 

normative motivations that support annuity ownership and the actual purchase of 

longevity insurance (Brown, 2007). Many empirical investigations of annuity consumer 

demand, and the persistent demand gap, suggest looking beyond the economic factors 

that associate with annuity demand and examine the potential psychological and 

behavioral factors which could impact demand (Brown, 2007; Davidoff, 2005). The 

purpose of this paper is to examine the psychological sector of personality traits to 

investigate potential relationships with annuity ownership. The results of this paper 

showed that after accounting for theoretically based economic factors associated with 

consumer annuity demand that personality did serve as a factor contributing to annuity 

ownership.  

Five Factor Model Personality Traits 

Conscientiousness. The results show that individuals with greater consciousness 

are more likely to own an annuity (Table 3.8). Empirical evidence suggests that as age 

increases, individuals display greater levels of conscientiousness (Costa & McCrae, 

2003). In this study’s sample, the level of conscientiousness is among the highest score 

across the five personality traits (3.26, Table 3.2), which aligns with the mean age of this 

sample (68; Table 3.5).  

The characteristic and adjective words such as competence, deliberation, order, 

and self-discipline may buoy the positive association between greater conscientiousness 

and annuity ownership. Individuals with greater conscientiousness may use competence 

and deliberation to better understand the characteristics and pricing of an annuity 

contract. Furthermore, at greater conscientiousness levels individuals could value order 

in their personal finances, as opposed to the financial uncertainty of longevity risk. 

Adherence to a consumption smoothing pattern during retirement that matches the 

available conventional and annuitized wealth requires self-discipline. The result of this 

study suggests that the self-discipline facet could help individuals resist risky lifestyle 

consumption patterns that would increase longevity risk.  
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Moreover, risk-averse individuals who aim to reduce or eliminate longevity risk 

and smooth consumption utility during retirement will fully or partially exchange their 

accumulated wealth for a lifetime annuity (Brown, 2007; Davidoff, 2005; Yarri, 1965). 

Pinjisakikool (2017) found that those with higher levels of conscientiousness are 

associated with lower levels of financial risk tolerance (which translates to a positive 

association of risk-aversion). The empirical evidence suggests that those with higher 

levels of conscientiousness are financially risk-averse, which could increase their demand 

for annuities to protect against longevity risk. 

Individuals with greater conscientiousness possess the trait facet of achievement-

striving, which tend to avail them attributes of planning in advance and accomplishing 

their goals (Costa & McCrae, 2003). Prior research suggests that conscientiousness 

associates positively with retirement planning (Hershey & Mowen, 2000), which supports 

the result of this study where conscientiousness associates positive with annuity 

ownership; a strategy that helps maximize utility during retirement. 

Economic & Social-Economic Factors Associated with Annuity Ownership 

Nine of the seventeen financial, health, and sociodemographic characteristics 

associate with annuity ownership for this study (Table 3.8), where all but home equity, 

Social Security income, and bequest expectation show evidence in support of the 

expected hypotheses (Table 3.3).  

Earned Income, home equity, and Social Security. Consumer demand theory as it 

applies to annuities suggests that due to life expectancy uncertainty, that full or partial 

annuitization of conventional wealth could maximize consumption smoothing utility 

(Yarri 1965, Davidoff, 2005, Brown; 2007). Moreover, financial preferences and budget 

constraints could affect the annuity purchase decision. Results for this study show that 

earned income is negatively associated with annuity ownership, which is the expected 

hypothesis (H8; Table 3.3). The presence of income could help smooth consumption 

utility in two ways. First, earned income could be satisfying current consumption 

smoothing utility preferences, and secondly, current income could reduce or delay the 

withdrawal rate from accumulated assets, which would decrease longevity risk across 

retirement and thus reduce the demand for income from the purchase of a lifetime 

annuity. Moreover, higher income individuals could own a deferred annuity not yet in the 
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annuitization stage, which could decrease the demand for an annuity purchase, as well. 

Practitioners could benefit by learning how earned income influences their clients current 

and future lifestyle consumption utility and measure their perception of longevity risk 

during retirement. 

  The results show that home equity associates positively with annuity ownership 

(Table 3.8), where the probability of annuity ownership increases as home equity 

increases, which is counter to hypothesis ten (Table 3.3). This positive relationship could 

be partially explained by those with higher levels of wealth tend to have higher longevity 

perceptions (Attanasio & Hoynes, 2000), where those with higher perceptions tend to 

place higher value on annuities (Agnew, 2008). This literature suggests that this higher 

longevity perception could increase consumer demand for annuities. The results of this 

study suggest that those with higher levels of home equity could have higher lifestyle 

consumption smoothing preferences coupled with higher longevity expectations, which 

increases the probability of outliving their accumulated savings. Under this framework, 

consumer demand for annuities would increase at higher home equity levels. The 

relationship between home equity and annuity ownership in this study suggests that 

planners could benefit from learning more about their client’s longevity perceptions to 

facilitate an annuity purchase consideration.  

The presence of pre-existing annuitization, such as Social Security income could 

affect the decision to purchase complementary annuitization. The results of this study 

show that the likelihood of annuity ownership increases with increasing levels of pre-

existing Social Security (Table 3.8). This result runs counter to the expected hypothesis 

of this study (H12; Table 3.3), theoretical suggestions, and empirical findings. Annuity 

demand theory suggests that individuals aim to maximize consumption smoothing across 

the life cycle while reducing longevity risk exposure, where partial or full annuitization 

could help maximize their utility (Davidoff, 2005; Yarri, 1965). Theoretically, the 

existence of Social Security could represent partial annuitization, which could maximize 

consumption smoothing utility for those with defined lifestyle preferences, and thus 

reduce the demand for additional annuitization (Brown, 2007; Dushi & Webb, 2004). 

This potential scenario is more probable for lower income individuals (Browning, 2012; 

Pashchenko, 2009), where Social Security represents a higher wage replacement ratio, 
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which could satisfy a higher portion of their lifestyle consumption preferences.  

However, Brown (2007) suggested that at higher levels of income, where Social 

Security carries a lower wage replacement ratio, additional annuitization is not a forgone 

consideration. Guillemette (2016) suggested that those with higher incomes are more 

likely to exhibit higher consumption smoothing patterns, and that their Social Security 

benefit bears a lower wage replacement rate, which could increase the probability of 

exhausting conventional wealth and thus, place a higher demand on some level of 

annuitization toward final time periods of retirement. 

Furthermore, Hu and Scott (2007) posited that it would be a “miraculous 

coincidence” if the receipt of pre-existing annuitization income, such as employer-based 

and social benefit incomes (defined-benefit pensions and Social Security), equals their 

optimal annuitization scheme (pg. 71). The results of this study support the suggestion in 

the literature that for higher income individuals, pre-existing social and employer-based 

annuitization may not maximize lifestyle consumption smoothing utility, which could 

encourage additional wealth annuitization through a private annuity purchase. 

Bequest Expectation and Health Status. Results of this study show that those with 

a bequest expectation are more likely to own annuities than those without an expectation 

(Table 3.8). This finding conflicts with classic consumer demand theory as applied to 

annuities which suggests that those without a bequest motive will maximize their 

consumption smoothing utility, by fully annuitizing their conventional wealth (Yarri, 

1965).  

Extended consumer demand theory as applied to annuities suggests that individuals 

could optimize lifetime consumption utility with partial annuitization (Davidoff & 

Brown, 2005), such that purchasing an annuity classifies wealth into two buckets, one 

assigned to heirs (bequest motivation), and the other for their own consumption (Brown, 

2007). For those without any annuitization and possess a bequest motive, the uncertainty 

of life expectancies and potential negative life events could drawdown conventional 

wealth to amounts that do not match their bequest expectation. The result of this study 

provides evidence that partially explains the preferences having a defined bequest 

expectation, such that an annuity purchase could increase the certainty of the targeted 
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bequest amount. Understanding the “two buckets” approach to maximize bequest 

expectations could be beneficial to planners, clients, and their beneficiaries.  

An individual’s current health status could affect consumer annuity demand. Life 

cycle savings theory suggests that risk seeking individuals could experience greater 

variance in their lifestyle consumption utility later in retirement, such that they increase 

consumption utility earlier in retirement (Ando & Modigliani, 1963). This study finds 

that those who smoke currently are less likely to own private annuities compared to those 

who do not (Table 3.8). Studies show that smoking cigarettes shortens life expectancies 

(CDC, 2018), thus those that smoke currently may possess a shorter life expectancy 

perception (Agnew, 2008), which could decrease their demand for private annuities. 

Planners may help clients maximize their lifestyle consumption utility during retirement 

by helping individuals who smoke currently, and potentially possess shorter life span 

expectancies, not to view private annuities as a gamble (Hu & Scott, 2007). Alternatively, 

the planner could frame the annuity consideration as optimizing their retirement savings 

portfolio (Brown, 2007), as opposed to not recouping their principal investment (Hu & 

Scott, 2007). 

Age and Marital Status. Consumer demand theory as applied to annuities and 

empirical evidence suggests that age and marital status can affect annuity demand. 

Studies show that over the last 60 years, Americans are living longer in general (age 78) 

and spend longer years in retirement (21.4; Woolf, 2019; Murphy, 2018). Consumer 

demand theory as applied to annuities suggests that individuals can maximize lifestyle 

utility during the decumulation stage of the life cycle and protect against longevity risk 

through full or partial annuitization (Brown, 2007; Davidoff, 2005; Yarri, 1965). The 

consensus across annuity demand theory and empirical evidence is that some amount of 

annuitization maximizes consumption smoothing utility. The differences in conclusions 

surround the optimal level of annuitization, which considers the age (timing), marital 

status, and budget resources of the individual.  

Studies show that optimal annuitization age ranges between 65 and 70 for single 

individuals, while the optimal range for married couples is 73 to 82 (if at all), where the 

upper and lower bounds depend on the existence of fifty-percent of pre-annuitized wealth 

(Dushi & Webb, 2004). Researchers have found that married couples benefit from 
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longevity risk sharing such that they benefit from pooling their resources to match a 

shared consumption smoothing budget constraint and an implicit agreement to transfer 

financial resources to the surviving spouse (Kotlikoff & Spivak, 1981). This risk-sharing 

arrangement among married couples serves as a substitute for private annuitization and 

decreases the demand for annuities (Brown & Poterba, 2000). The mean age of this 

study’s sample is 68.4 years old (Table 3.5), while the mean age among those that own 

annuities in this study is 77.2 years old (Table 3.7). Conversely, approximately 63% are 

married, and among those that are married 2.97% own annuities; while among those who 

are not married, 5.83% own annuities, respectively. Furthermore, in this study, as age 

increases the likelihood of annuity ownership increases, while results show that married 

couples are less likely to own private annuities compared to unmarried individuals (Table 

3.8). The statistical and descriptive results of age and marital status make sense when 

considering the guidance of consumer annuity demand theory and existing empirical 

evidence. 

Race and Education. The race of an individual, and their education level could 

impact the demand for private annuities. Annuity demand theory suggests that private 

annuities provide longevity risk protection that stem from uncertain life expectancies 

(Davidoff, 2005; Yarri, 1965). The results of this study find that being White shows a 

higher likelihood of annuity ownership compared to non-Whites, while those with a 

college degree are more likely to own private annuities than those without a degree 

(Table 3.8). Studies show that life expectancies differ across race classifications (CDC, 

2018), thus the exposure to longevity risk is different. The Center for Disease Control 

(2018) reports that Whites live longer than Blacks, and Latinos live longer than both, 

where in this current study non-Whites consist of Blacks and Latinos. When considering 

the classification of race, the annuity ownership results of this study make sense if the 

longevities of Black and Latinos are assumed to offset one another.  

Research suggests that life expectancies differ among education attainment levels. 

Research shows that life expectancies increase with increased levels of educational 

attainment (Guillemette, 2016; Meara, 2008) and that annuity ownership increases with 

higher levels of education (Inkmann, 2011). Furthermore, calculating rational spending 

and savings decisions that maximize consumption smoothing across the life cycle (Ando 
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& Modigliani, 1963) requires financial sophistication (Browning, 2012). The annuity 

purchase decision, specifically, requires increased levels of financial sophistication 

(Brown, 2008). Thus, the relationship between higher levels of educational attainment 

and annuity ownership makes sense given the implied higher level of financial 

sophistication. 

 

Limitations 
While this paper produces results of the psychology effect of personality traits 

that could help partially explain the low purchase rates of annuities beyond the economic 

and sociodemographic determinants informed by theory and the existing literature, this 

study has limitations that should be noted. The data structure of the RAND HRS limited 

the construction of the dependent variable for this study. Annuity ownership is measured 

by the reported dollar amount of annuity income received by the respondent. This 

continuous amount is then transformed to reflect annuity ownership, where yes is 

assigned for positive annuity income received, and no for reports of zero annuity income. 

This mechanism to capture annuity ownership does not capture deferred annuities, which 

may be owned, but not yet in the annuitization stage. Thus, annuity ownership may be 

under reported. Consistent with the theme of low annuity ownership rates when 

juxtaposed against the lack of retirement preparedness among Americans, this study 

could be hindered by the low percentage of actual annuity ownership across the sample. 

This and future studies would benefit from collecting primary data on current annuity 

owners across deferred and annuitization stages.  

 

Conclusion 
Many Americans are not financially prepared for retirement. Americans lack the 

confidence they have adequate retirement savings and believe they will outlive the 

amount saved (Northwestern Mutual, 2018). Furthermore, Boomer and Generation X pre-

retirees and retirees place a higher dependency on Social Security being their primary 

source of income than the Millennial generation followed by savings/cash accounts and 

pensions (Prudential, 2018). Ideally, the dependency on Social Security and pensions 

should not be this prevalent given Social Security is expected to replace less pre-
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retirement wages over the next 20 years (Murnell, 2018). Furthermore, there is a rampant 

decline of employer-sponsored pension plans, which have been commonly replaced by 

employer-sponsored defined contribution plans. Finally, given the uncertainty associated 

with longevity risk and maximizing retirement utility, why aren’t Americans purchasing 

annuities that empirically protects against longevity risk and maximizes utility (Yarri, 

1965). This dynamic is commonly referred to as the “annuity puzzle”. 

While many studies have identified potential reasons behind the lack of annuity 

demand, or the lack of an annuity purchase decision, this paper investigates the potential 

effect of personality types on the annuity ownership decision. The personality trait of 

conscientiousness positively associates with annuity ownership and is statistically 

significant. Such information could help financial planners, private annuity companies, 

and public policy makers identify personality types and communicate in a more effective 

manner by customizing intervention techniques that could help influence an annuity 

purchase decision that match retirement uncertainties. The line of research pertaining to 

potential effects of personality types on the annuity purchase decision is open to further 

investigation. 

Future research could investigate whether household personality trait interactions 

have a greater discernable effect on the annuity purchase decision compared to the 

dominant trait of the financial respondent. Continuing the research in the anomaly of the 

annuity puzzle is beneficial to the general public by potentially increasing the public good 

of retirement well-being among Americans. 
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Tables 
 
Table 3.1 – Five Factor Model (FFM) Personality Traits 

Personality Traits Characteristics Adjectives 

Openness to new experience Ideas, Fantasy, Aesthetics, 
Actions, Feelings, Values 

Curious, imaginative, 
artistic, wide-
interests, excitable, 
unconventional 

 

Conscientiousness Competence, Order, 
Dutifulness, Achievement-
striving, Self-discipline, 
Deliberation 

Efficient, organized, 
not careless, 
thorough, not lazy, 
not impulsive 

 

Extraversion Gregariousness, Assertiveness, 
Activity, Excitement-seeking, 
Positive emotions, Warmth 

Sociable, forceful, 
energetic, 
adventurous, 
enthusiastic, outgoing 

 

Agreeableness Trust, Straightforwardness, 
Altruism, Compliance, 
Modesty, Tender-mindedness 

Forgiving, not 
demanding, warm, 
not stubborn, not 
show-off, 
sympathetic 

 

Neuroticism Anxiety, Angry-hostility, 
Depression, Self-
consciousness, Impulsiveness, 
Vulnerability 

Tense, irritable, not 
contented, shy, 
moody, not self-
confident 

 

Table reference: (Costa & McCrae, 2003) 
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Table 3.2 - Summary Statistics of the FFM Personality Traits 
  Scale Range Cronbach's Alpha  
The FFM Personality Traits                Mean     Min      Max      This Study       HRS - MIDI 
Openness 2.92 1 4 0.85 0.81 
Conscientiousness 3.26 1 4 0.77 0.67 
Extroversion 3.26 1 4 0.72 0.76 
Agreeableness 3.50 1 4 0.86 0.79 
Neuroticism 2.01 1 4 0.83 0.71 
Notes:  Cronbach's Alpha score≥0.70 considered "acceptable" in most social science research  
Operationalized by the Mid Life Development Inventory (MIDI) Personality Scales. 
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Table 3.3 - Hypotheses of Associations with Annuity Ownership (AO) 
FFM Traits Hypotheses:  
Openness  H1: (-) 
Conscientiousness H2: (+) 
Extraversion H3: (-) 
Agreeableness H4: (+) 
Neuroticism H5: (-) 
Financial & Health Factors of AO Hypotheses:  
Work status - working H6: (-) 
Work status - retired H7: (+) 
Income - earned  H8: (-) 
Financial assets - non-housing H9: (-) 
Home equity - net  H10:(-) 
Whole life insurance H11:(-) 
Social Security income - present H12:(-) 
Pension income - present H13:(-) 
Bequest expectation - present H12: (-) 
Health status - smokes H13: (-) 
Health liquidity - gov't insurance H14:(+/-) 
Socio-demographic Factors of AO Hypotheses:  
Age H15:(+) 
Children H16:(+/-) 
Gender - male H17:(-) 
Marital Status - married H18:(-) 
Race - white H19:(+) 
Education - college degree H20:(+) 
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Table 3.4 - Summary Statistics (full sample) 
Factors of Annuity Ownership (AO) - categorical variables 

  Frequency Percentage 
Dependent Variable     
Annuity Ownership -Yes 542 4.01% 
Annuity Ownership -No 12,964 95.99% 
Financial & Health Factors of AO   
Work status - working 4,839 35.83% 
Work status - not working 977 7.23% 
Work status - retired 7,690 56.94% 
Whole life ins. - present 12,805 94.81% 
Whole life ins. - not present 701 5.19% 
Social sec. inc. - present  9,050 67.01% 
Social sec. inc. - not present  4,456 32.99% 
Pension income - present 3,507 25.97% 
Pension income - not present 9,999 74.03% 
Bequest expectation. - present 11,553 85.54% 
Bequest expectation. - not present 1,953 14.46% 
Health – does not smoke 11,920 88.26% 
Health – smokes 1,586 11.74% 
Health liquidity - has gov't ins 12,387 91.71% 
Health liquidity - no gov't ins 1,119 8.29% 
Socio-demographic Factors of AO   
Male 5,449 40.35% 
Female 8,057 59.65% 
Married 8,562 63.39% 
Not Married 4,944 36.61% 
White 10,251 75.90% 
Non-white 3,255 24.10% 
College degree 3,298 24.42% 
No degree 10,208 75.58% 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files 
for the LB Questionnaire. Sample, cluster, and stratification weights are applied.  N= 13,506 
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Table 3.5 - Summary Statistics (full sample)   
Factors of Annuity Ownership (AO) - continuous variables 

Variables Mean Std. Dev. Scale Range 
Financial Factors of AO     Min Max 
Income - earned   $ 15,706   $40,498  0  $1,000,000  
Financial Assets - non-housing  $139,497   $599,524   $(1,499,500)  $32,500,000  
Home equity - net  $131,381   $192,965   $(500,308)  $3,650,098  
Socio-demographic Factors of AO         
Age 68.35 10.760 18 104 
Children 3.10 2.0441 0 20 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files for the 
LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,506 
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Table 3.6 - Summary Statistics (sub-sample; frequency & distribution) 
Factors of Annuity Ownership (AO) - predictor variables 
  Dependent Variable 

 
AO 
Yes 

AO 
No 

AO 
Yes 

AO 
No 

Independent Variables Frequency Percentage 
Financial & Health Factors of AO       
Work status - working 72 4,767 1.49% 98.51% 
Work status – not working 15 962 1.54% 98.46% 
Work status - retired 455 7,235 5.92% 94.08% 
Whole life ins - present 484 12,321 3.78% 96.22% 
Whole life ins - not present 58 643 8.27% 91.73% 
Social Sec. inc. - present  497 8,553 5.49% 94.51% 
Social Sec. inc. - not present  45 4,411 1.01% 98.99% 
Pension income - present 219 3,288 6.24% 93.76% 
Pension income - not present 323 9,676 3.23% 96.77% 
Bequest expect.- present 510 11,043 4.41% 95.59% 
Bequest expect.- not present 32 1,921 1.64% 98.36% 
Health – does not smoke 520 11,400 4.36% 95.64% 
Health – smokes 22 1,564 1.39% 98.61% 
Health liquidity – has gov't ins 500 11,887 4.04% 95.96% 
Health liquidity – no gov't ins 42 1,077 3.75% 96.25% 
Socio-demographic Factors of AO       
Male 207 5,242 3.80% 96.20% 
Female 335 7,722 4.16% 95.84% 
Married 254 8,308 2.97% 97.03% 
Not Married 288 4,656 5.83% 94.17% 
White 490 9,761 4.78% 95.22% 
Non-white 52 3,203 1.60% 98.40% 
College degree 190 3,108 5.76% 94.24% 
No degree 352 9,856 3.45% 96.55% 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files 
for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,506 
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Table 3.7 - Summary Statistics (means; subsample) 
Factors of Annuity Ownership (AO) - continuous variables 
  Dependent Variable 

 AO - Yes 
Variables Mean Std. Dev. Min Max 
Financial Factors of AO         
Income (earned)     $48,577   $21,416  0   $210,000  
Financial Assets (non-housing)   $323,438     $793,678   $(238,900)   $10,100,000  
Home equity (net)   $191,710     $319,444   $(121,000)  $5,000,004  
Socio-demographic Factors of AO       
Age 77.20 8.7287 54 96 
Children 2.82 1.8024 0 10 

 AO - No 
 Mean Std. Dev. Min Max 

Financial Factors of AO         
Income (earned)  $16,159   $41,040  0  $1,000,000  
Financial Assets (non-housing)    $131,807     $588,808      $(1,499,500)   $32,500,000  
Home equity (net)    $128,859     $185,405   $(500,308)  $3,650,098  
Socio-demographic Factors of AO       
Age 67.98 8.7870 18 104 
Children 3.11 2.0528 0 20 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files 
for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,427 
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Table 3.8 - Average Marginal Effects (probit model) 
FFM Personality Traits & Factors of Annuity Ownership (AO) 
 
 
Variables 

Marginal 
Effect 

p-values 
(in parenthesis) 

Standard  
Error 

Five Factor Model Personality Traits    
Openness to experience 0.268  0.046 
Conscientiousness   0.148* (0.035) 0.068 
Extraversion 0.034  0.049 
Agreeableness -0.062  0.062 
Neuroticism 0.005  0.040 
Financial & Health Factors of AO 
(reference group in parenthesis) 
Income - earned    -0.023** (0.006) 0.008 
Financial assets – non-housing 0.001  0.001 
Home equity - net     0.001** (0.006) 0.001 
Working (not working) -0.112  0.160 
Retired (not retired) 0.169  0.143 
Whole life insurance (no whole life) -0.084  0.081 
Social Security income (no ss income)      0.266** (0.003) 0.084 
Pension income (no pension income) -0.013  0.051 
Bequest expectation (no expectation)     0.342*** (0.001) 0.099 
Health status – smokes (does not smoke) -0.242* (0.022) 0.103 
Health liquidity – gov’t ins (no gov’t ins)      0.075  0.103 
Socio-demographic Factors of AO 
(reference group in parenthesis) 
Age   0.023*** (0.001) 0.003 
Children   -0.019  0.016 
Male (female)   -0.008  0.049 
Married (not married)   -0.303*** (0.001) 0.060 
White (non-white)    0.220* (0.017) 0.090 
College degree (no college degree)  0.202** (0.002) 0.063 
Notes: *** p<.001 **p<0.01, * p<0.05, † p<0.10      F-test  20.59 
Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2012 & 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N = 13,506   
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CHAPTER IV 
PERSONALITY TRAITS AND LONG-TERM CARE OWNERSHIP 

AMONG OLDER AMERICANS  
 

 
Introduction 
 Long-term care expenditures among older Americans can be catastrophic to 

household finances during retirement, where the exposure to the probability of sustained 

chronic illness, length of time in such a state, and the increasing cost of long-term care 

services are all uncertain. Long-term care (LTC) refers to the services and assistance 

offered to individuals with chronic illnesses that reduce independent performance of 

activities of daily living (ADLs). LTC services are costly for the elderly and are rapidly 

increasing exponentially when compared to other health care expenditures (Warshawsky, 

Spillman, & Murtaugh, 2002). The U.S. Department of Health and Human Services (U.S. 

DHHS, 2017) reported that, on average, an individual who has reached age 65 has 

roughly a 70% chance to require some type of long-term care service and support 

(LTCSS) across their remaining life expectancy, much of which is unpaid care (informal 

care) provided by family members and close friends. The total economic value of formal 

and informal LTCSS among the elderly (age 65 and above) is approximately $426 

billion, where the economic value of informal care is roughly $234 billion (Congressional 

Budget Office; CBO, 2013). Of the approximately $192 billion of formal long-term care 

services and support expenditures (institutional and community-based care), two-thirds 

are paid for by Medicaid and Medicare (public government programs), while roughly $40 

billion is privately paid for with consumer out-of-pocket funds and only $12 billion is 

paid through private long-term care insurance (Brown & Finklestein, 2008, 2011; CBO, 

2013). These findings suggest that a large segment of the elderly population are exposed 

to substantial health and financial risk, such that they are vastly underinsured and 

underserviced both informally (receipt of care from friends and family where caregivers 

experience declined health and wealth; Johnson & Wiener, 2006), and formally, where 

only six percent of formal LTCSS are paid for through long-term care insurance (LCTI), 

and 20 percent is paid for with out-of-pocket funds. In 2017, the median cost range for 

private LTCSS is considerably high, where the median cost for assisted living is roughly 
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$45,000, and the median price range for nursing home care is approximately $97,450 to 

$125,000 (Ujvari, 2018). Furthermore, these median costs of LTCSS represent 80 to 231 

percent of median income for elderly households (Ujvari, 2018). Yet, despite the 

existence of classic rational factors for long-term care insurance demand, such as the 

uncertainty of chronic illness and the high cost of LTCSS, low demand for LTCI persists 

(Curry & Robison, 2009; Gleckman, 2007). 

Researchers have found financial, psychological, behavioral, and socio-

demographic factors to partially explain the lack of LTCI demand. However, the studies 

that have investigated the psychological and behavioral biases on LTCI ownership have 

not yet considered how personality traits may explain this relationship. Given the 

persistence of this “long-term care insurance puzzle,” there is an opportunity to build 

upon the literature by investigating the potential for personality traits to explain 

variability in LTCI ownership. 

Personality traits are the unique ways individuals think, feel, and behave over the 

life cycle (Britannica, 2019). Researchers have found personality traits to have predictive 

value on how individuals process information, behave under uncertainty, and make 

decisions (Bensi, 2010). Given that personality traits are unique to individuals, those with 

greater levels of certain personality traits may process information and make decisions 

about the financial uncertainty risk of chronic illness during retirement differently, 

thereby making personality assessment valuable to the client and financial planner during 

the long-term care insurance consideration and purchase stages. Personality trait 

assessment could help financial professionals customize the communication and framing 

techniques that they use with clients during the recommendation and implementation 

stages of the financial planning process. Should the client possess the goal to mitigate the 

financial uncertainty of chronic illness during retirement, the assessment of personality 

traits could increase the probability of LTCI purchase to reduce their risk exposure. 

The financial uncertainty of chronic illness during retirement is present in each 

phase of the lifecycle, however the immediacy of chronic illness risk is more prevalent 

among older Americans during retirement. Studies show that the probability for needing 

LTCSS increases as older Americans age, where individuals over age 70 file roughly 95 

percent of LTCI claims (Shell, 2019). The U.S. Department of Health and Human 
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Services (U.S. DHHS, 2017) reports that, on average, individuals who purchase LTCI are 

around 60 years of age, where financial advisors generally suggest the age range between 

60 and 65 as the most ideal (Shell, 2019). The age for purchasing LTCI is a balancing act 

between insurability based on age and health condition, the premium cost associated with 

the outcome of the LTCI underwriting process, and the duration that the premiums are 

paid before an individual might need to submit a claim (Shell, 2019; U.S. DHHS, 2017). 

Currently, literature that investigates personality traits as determinants for the demand of 

long-term care insurance does not exist. Therefore, this study’s contribution to the current 

literature is to investigate the association of personality traits with long-term care 

insurance ownership among older Americans.  

 

Literature Review 
Long-Term Care Insurance and Chronic Illness Uncertainty Risk 

 Long-term care encompasses a broad array of long-term care services and support 

(LTCSS), through institutional or home care, for individuals who have difficulty 

performing activities of daily living (ADLs) due to mental and/or physical impairments 

(chronic illness, Brown & Finklestein, 2008; Warshawsky, Spillman, & Murtaugh, 2002). 

Activities of daily living include eating, bathing, dressing, transferring, toileting, and 

continence (Johnson & Wiener, 2006). 

 The uncertainty of the need, level, and timing for LTCSS is difficult to predict, 

which makes the calculation of funding for LTCSS complex. In 2016, research suggested 

that about 52 percent of Americans who reach age 65 will require formal or informal 

LTCSS for two years or less, while one in seven adults will require care for more than 

five years (Favreault & Deay, 2015). Favreault and Deay (2015) further suggested that 

older adults, on average, will realize $138,000 in LTCSS costs during retirement (most of 

which is paid for out-of-pocket), which would require an investment of $70,000 today. 

These estimates would appear to expose older Americans to substantial financial risk 

considering that in 2015, roughly 57 percent of the general population had less than 

$100,000 in liquid assets (Ujvari, 2018).  

For those that require nursing home service and support (formal LTCSS), these 

stays can be lengthy and costly. Brown and Finklestein (2009) estimated that only one-
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third of those 65 and older will ever require a nursing home stay, and that should a stay 

commence, most stays are less than one year. Conversely, using industry data from 2002, 

Brown and Finklestein reported that the likelihood of a three-year stay is considerable for 

those entering a nursing home (12 percent of men and 22 percent of women) and could 

serve as a financial threat to household assets.  

The financial risk uncertainty associated with LTCSS is exacerbated by longer 

life expectancies and the large elderly population that is expected to grow exponentially 

in the future. Over the last 60 years, life expectancies of Americans have increased by 

nine years from roughly age 70 to 79, where studies show that older Americans are 

expected to spend approximately 19 years in retirement after age 65 (Arias & Xu, 2019; 

Murphy, 2018; Woolf, 2019;). Furthermore, older Americans have an elevated 

probability of living to older ages with a 57.8% chance of living to age 80, and a 42.8% 

chance of living to age 85 (Arias & Xu, 2019). The demand for LTCSS is only expected 

to rise as research shows that by 2030 one-fourth of American adults will be age 65 and 

older, while between 2030 and 2050 the population of adults age 85 and older will nearly 

double to an estimated 27 million adults (CBO, 2013; CIPR; Center for Insurance Policy 

and Research, 2019). Older Americans age 85 and above have increased financial 

uncertainty risk, such that the probability of spending time in a nursing home increases 

from 39 to 56 percent at ages 65 and 85, respectively (Murtaugh et al., 1995; 

Warshawsky, Spillman, & Murtaugh, 2002) 

Consumers begin to receive LTCSS benefits from long-term care insurance 

(LTCI) polices when they meet the policy’s definition of disability, which commonly 

possess the requirement of severe cognitive impairment or inability to perform at least 

two ADLs (Ujvari, 2018). Long-term care insurance generally provides a daily benefit 

that covers a variety of chronic illness expenses related to assistance with ADLs and 

across different settings such as in-home care, assisted living facilities, and nursing 

homes; however, LTCI does not cover LTCSS provided by friends and family (U.S. 

DHHS; U.S. Department of Health and Human Sciences, 2017). Before the benefits of 

LTCI begin, the consumer must satisfy an elimination period of 30 to 90 days after a 

trigger event (ADL impairment), such that the consumer covers LTCSS expenses out of 

pocket (U.S. DHHS, 2017).  
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Despite the data that shows the financial uncertainty risk presented by LTCSS due 

to chronic illness, some costs of which could be financially catastrophic, consumer 

demand for LTCI remains low: across the total market for LTCSS, only three percent of 

all LTCSS and six percent of private LTCSS, are covered by LTCI (CBO, 2013). 

Ameriks et al. (2018) posited that consumers may simultaneously desire to insure against 

the uncertainty of a declined ADL-state and prefer not to purchase LTCI products from 

the market. An extensive amount of studies investigate the factors associated with the 

persistent gap of the economic need and theoretical basis of LTCI to cover declined ADL 

uncertainty risk and LTCI ownership. Yet, there are very little examinations of 

psychological factors that could contribute to the LTCI puzzle. This paper investigates 

whether personality traits can explain a portion of the variability in LTCI ownership.      

Rational Factors of the Long-Term Care Purchase Decision 

Research shows that there are rational factors that partially explain the low 

demand for LTCI. There is consensus across the literature that one or a combination of 

rational factors such as (a) the Medicaid crowd-out effect, (b) a mismatch between 

projected LTCSS expenses and what LTCI insurance pays, on average, and (c) the 

affordability of high cost premiums (Ameriks, 2018; Brown & Finkelstein, 2008, 2009, 

2011; Pauly, 1990; Sperber, 2017; Warshawsky, Spillman, & Murtaugh, 2002). 

The presence of Medicaid, a public insurance program, creates an implicit tax on 

the consumer who purchases a private LTCI policy who could otherwise become eligible 

for Medicaid to cover LTCSS expenses, and thus would exhibit rational behavior by not 

purchasing LTCI (Pauly, 1990). When a consumer pays an LTCI policy premium, part of 

the premium pays for duplicate benefits that Medicaid would pay for absent the private 

policy (Brown & Finkelstein 2008; 2009). For example, Brown and Finkelstein (2008) 

found that $3 out of $5 of benefits paid from the LTCI policy for males, and $3.75 out of 

$5 for females, respectively, are duplicate benefits that Medicaid would otherwise cover. 

The implicit tax arises from the two requirements of Medicaid, the first being that private 

LTCI policies serve as first payor before public benefits begin payment (Brown, 2008; 

2009). The second requirement is that because Medicaid is means-tested, the presence of 

private LTCI protects consumer assets, which decreases the probability that the consumer 

will spend their assets down to qualify for Medicaid in the first place (Brown, 2008; 
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2009). Therefore, due to the implicit tax imposed on LTCI premiums, Medicaid creates a 

crowd-out effect that decreases the demand for private LTCI. 

Studies show that there is incongruency between what LTCSS expenses 

consumers expect to insure and what typical LTCI policies cover (Ameriks, 2018). In 

2007, on average, the typical LTCI policy costs about $2,200 per year, has a benefit 

period of 5 years, carries a daily benefit amount of $160, provides for facility and at-

home care, and carries some form of inflation protection (U.S. DHHS, 2017). In 2016, on 

average, semi-private and private rooms in nursing home facilities cost $225 per day and 

$253 per day, respectively. When a Consumer Price Index (CPI) inflation rate is applied 

to the 2007 daily benefit of $160 (CPI inflation rider is common among LTCI policies; 

Ujvari, 2018), the 2016 rate of $208 produces a $45 shortfall of daily coverage. Coupled 

with a benefit elimination period, the mismatch of out-of-pocket expenses and LTCI 

coverage could reduce demand for private long-term care insurance. 

Consumers could reject the purchase of LTCI not only because they feel the 

premium price is not affordable, but also that the insurance companies may raise 

premium prices or lack confidence in their long-term claim paying ability (Frank, Cohen, 

& Mahoney; Sperber et al., 2017). Regulators restrict long-term care insurance 

companies from raising premium prices on individual policies; however, LTCI carriers 

can (and have) raised prices on entire classes of policy holders (Ameriks, 2018). Given 

the forecasts of an aging population, particularly the future doubling of adults over age 85 

(CBO, 2013), regulatory hurdles that muddle rate increases, increased investment risk 

and high capital requirements that are chained to long-term interest rates, the number of 

firms selling LTCI polices declined from 102 to about 12 (Ameriks, 2018; Cohen, Kaur, 

& Darnell, 2013; Ujvari, 2018). Furthermore, Brown and Finkelstein (2007; 2008) found 

that price loads on premiums for LTCI are not actuarially fair and are much higher than 

loads on other types of uncertainty risk insurances. Price loads, which are the present 

value of benefits received for the present value of premiums paid, for LTCI polices are 51 

cents on the dollar (receipt of 49 cents on the dollar for benefits), compared to 15 to 25 

cents for annuities (Mitchell et al., 1999) and 6 to 10 cents for group health insurance 

(Brown & Finkelstein, 2007; 2008).  
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Overall, research has found that these rational factors affect the long-term care 

insurance purchase decision in addition to other influences, such as cheaper substitutes 

for LTCI in the form of unpaid care administered by family and friends, monetary 

transfers from children (Pauly, 1990), and adverse selection produced by asymmetric 

information (Finkelstein & McGarry, 2006). This paper builds upon this literature by 

investigating whether the psychological aspect of personality traits can partially explain 

the low demand for long-term care insurance.  

Behavioral Factors of the Long-Term Care Purchase Decision 

 Behavioral factors could affect the demand for long-term care insurance. 

Consumer perceptions of the LTCI insurance market could influence purchase decisions 

(Ameriks, 2018). Researchers have suggested that when consumers consider the 

uncertainty protection of insurance, they tend to severely discount low frequency, yet 

high cost events that have not occurred recently (Brown, 2007; Kunreuther, 1978; Pauly, 

1990). Brown and Finkelstein (2009) suggested that demand for LTCI could improve 

with greater education that emphasizes the probability of LTCSS and financial 

uncertainty protection benefits of LTCI because consumers do not envision themselves 

requiring LTCSS in their lifetimes (Brown, Goda, & McGarry, 2012)    

Consumers may find that LTCI policies are too restrictive in their LTCSS 

coverage (Ameriks, 2018), particularly because many consumers prefer the informal care 

of family and friends (Brown, Goday, & McGarry, 2012); however, many LTCI polices 

do not cover LTCSS provided for by family members (Ameriks, 2018). Studies show that 

among those who receive informal LTCSS, two-thirds receive unpaid care from only one 

caregiver (Johnson & Wiener, 2006).  

Lusardi and Mitchell (2007) found that Americans possess low financial literacy 

skills and that many individuals lack the ability to understand basic financial concepts, 

calculations, and products, where these deficient financial skills impact household 

retirement savings decisions and planning. Planning for future LTCSS requires the ability 

to assess where future LTCSS resources will originate from and how to set aside savings 

to self-fund informal care or purchase LTCI well before the commencement of LTCSS 

(Broyels & Sperber, 2016). Thus, due the lack of LTCSS financial literacy skills, many 
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consumers resort to the status quo and fail to engage in any planning for future LTCSS 

needs (Robison, Shugrue, Fortinsky, & Gruman, 2013).  

Research that specifically investigates behavior and psychological explanations 

for LTCI demand is in the early stages of development, with some studies beginning to 

emerge. For example, as recent as 2009, Brown and Finkelstein (2009) found direct links 

between LTCI and behavioral characteristics. This current study aims to build on this 

body of literature by determining if consumers’ personality traits could partially explain 

the persistent low purchase rates of LTCI.  

The Five Factor Model Personality Traits and Financial Behavior 

Personality is a unique set of characteristics that impact an individual’s 

cognitions, motivations, and behaviors across various situations (Ryckman, 2012). 

Researchers have found personality traits to have predictive value on how individuals 

process information, behave under uncertainty, and make decisions (Bensi, 2010). In this 

current study, an individual’s dominant personality trait could help ascertain which 

personality traits tend to objectively examine the  probability and duration of need for 

LTCSS during retirement, the substantial financial costs associated with custodial care 

for chronic illness, and make the decision to obtain long-term care insurance to protect 

against these uncertainties.  

Through the 3M Model, Asebedo et al. (2019) found that openness indirectly 

undermines savings behavior, while Viinikainen (2010) found that higher levels of 

openness associates with higher incomes and higher earning professions. Should 

individuals with higher levels of openness prefer to smooth consumption utility across 

full and declined ADL states with the purchase of LTCI, they may possess the income to 

pay for the high cost of LTCI premiums, yet simultaneously lack the desire to transfer 

discretionary income to pre-cautionary savings to fund the LTCI policy. 

Studies show that conscientiousness has a negative association with impulse 

buying and associates positively with increased levels of net worth, positive savings 

behavior, financial satisfactions, and higher levels of wealth (Duckworth & Weir, 2010, 

2011; Nabeshima & Seay, 2014; Tharp, 2012; Verplanken & Herabadi, 2001; 

Viinikainen, 2010). Individuals with higher levels of conscientiousness signal a 

preference for being risk-averse, such that impulse buying could constitute risky financial 



Texas Tech University, Preston D. Cherry, May 2020 

107 
 

behavior. The purchase of LTCI is a risk-averse action to protect against the potential 

future decline of the full ADL state and the substantial costs associated with LTCSS. 

Furthermore, individuals who strongly identify with conscientiousness could possess the 

pre-cautionary savings fortitude necessary to pay the premiums for LTCI. Should these 

individuals attain high levels of net worth, based on their marginal utility preferences 

across their full and declined ADL states during retirement, could either substitute their 

net worth for LTCI or protect their net worth with a LTCI purchase.   

The associations across extraversion and personal finance behaviors are peculiar. 

Studies have found that those with greater extraversion tend to practice in higher earning 

professions (Viinikainen, 2010), attain higher net worth (Nabeshima & Seay, 2014), and 

experience higher lifetime earnings (Duckworth & Weir, 2010; Viinikainen, 2010). Yet, 

studies showed that those who identify with extraversion exhibit poor savings behavior in 

general, and tend to practice impulse buying (Nyhus & Webley, 2001; Verplanken & 

Herabadi, 2001). Through their higher income potential, individuals with higher levels of 

extraversion could afford the premiums for LTCI.  Moreover, their incomes could signal 

higher levels of expected marginal utility (Guillemette, 2016). However, their risk-taking 

behavior illustrated through impulse buying tendencies coupled with their low propensity 

for saving habits, could decrease their demand for LTCI. Lastly, should individuals with 

higher levels of extraversion prefer to protect against the health and financial 

uncertainties that arise from a declined ADL state with the purchase of LTCI, they could 

substitute their higher net worth for the high cost of LTCI. 

Past research examines the association between personality traits and personal 

finance domains such as financial behavior, well-being, and wealth. Previous literature 

has found that agreeableness negatively associates with positive savings behavior (Nyhus 

& Webley, 2001), while another study suggests a positive association with saving 

behavior (Duckworth & Weir, 2010, 2011).  

The negative association stems from how the study investigates personality traits 

with different forms of saving across different household structures (Nyhus & Webley, 

2001). The study classifies forms of saving as liquid, investment, insurance, and total 

savings. The household types are those with couples and single-person households. The 

authors posited that certain personality traits will associate with certain types of savings 
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and the structure of the household. Nyhus and Webley (2001) found that agreeableness 

has a negative association with liquid savings among households with couples. Nyhus 

and Webley also found that households with an agreeableness head exhibited increased 

household debt levels. Across the study, agreeableness did not associate with any form of 

positive saving behavior. 

The positive association of agreeableness with saving behavior stems from 

households with couples, whereby each couple identifies strongly with the agreeableness 

trait (Duckworth & Weir, 2010, 2011). The study uses data from the Health & Retirement 

Study (HRS) and uses a wealth variable that includes all financial wealth but excluding 

housing wealth and outstanding debt. Thus, both studies revealed that agreeableness is 

statistically significant in households with couples. However, the evidence suggests that 

the negative and positive associations of agreeableness with saving behavior is 

dependent on whether the savings is short-term or long-term. Furthermore, the data used 

in Nyhus and Webley’s (2001) study surveys Dutch citizens aged 26 to 92, whereas 

Duckworth and Weir (2010, 2011) use a sample of American citizens aged 50 and above. 

Thus, the geographic culture and age of the survey participants could contribute to the 

discrepancy of associations across the agreeableness trait with saving behavior.  

Planning for health and financial uncertainties of LTCSS requires a long-term 

perspective. Duckworth and Weir (2010, 2011), suggested that individuals with higher 

levels of agreeableness have a positive association with long-term savings. Thus, the 

long-term and future perspective of LTCI may appeal to this group, yet the short-term 

requirement of funding an LTCI policy over time may disengage this group from 

demanding LTCI. 

Across the previous literature, there is consensus that higher levels of neuroticism 

tend to associate negatively with positive personal finance behaviors, cognitions, 

motivations, and decisions. Studies have shown that higher levels of neuroticism decrease 

lifetime earnings (Duckworth & Weir, 2010, 2011) and associates negatively with 

financial satisfaction (Tharp, 2012). Viinikainen (2010) found that higher levels of 

neuroticism associate negatively with higher incomes and higher earning professions. 

Another study adopted the 3M Model of Motivation and Personality (3M Model; Mowen, 
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2000) to investigate the combined psychological effects on saving behavior and found 

that the neuroticism trait indirectly undermined saving behavior (Asebedo et al., 2019).  

Those with higher levels of neuroticism tend earn less income within and across 

their lifetimes, which may not produce enough discretionary income to fund an LTCI 

policy. Moreover, individuals that strongly identify with neuroticism tend to have less 

financial satisfaction, which could serve as a signal for their future consumption 

smoothing utility preferences during full and declined ADL states.  

The association of personality traits across the benchmarks, behaviors, and 

decisions of personal finance have been investigated across the literature. However, 

literature does not yet exist that examines the how personality traits relate to financial 

uncertainty risks. This current paper examines personality traits as they associate with the 

financial uncertainty risk of the need for long-term care services and support during 

retirement. The association of individual personality traits could help infer how an 

individual processes information and makes decisions under financial uncertainty, such 

as the long-term care insurance ownership decision. Thus, this study investigates the 

potential association between personality types and long-term care insurance ownership. 

 

Theory 

Life Cycle Theory and Consumer Demand Theory as Applied to Long-Term Care 

Insurance 

Life cycle theory suggests that individuals aim to maximize their expected utility 

by holding marginal utility constant across the life cycle under uncertainty (smoothing 

consumption), such that individuals adjust their saving and spending patterns across the 

life stages, which transfers financial resources from periods of low marginal utility 

(working life, asset accumulation) to future periods of high marginal utility (retirement 

life, asset decumulation; Ando & Modigliani, 1963; Browning & Crossley, 2001; 

Modigliani & Brumberg, 1954). Life cycle theory states that optimal utility across the life 

cycle is achieved through aggregate lifestyle consumption and precautionary saving for 

uncertainties.  

One such uncertainty is an individual’s exposure to chronic illness toward the end 

of life (inability to perform ADLs), which considers the unknown timing, magnitude, and 
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cost of care for this health state. Given the uncertainty that surrounds the need for LTCSS 

during retirement and the potential for substantial financial loss associated with these 

LTCSS, classic expected utility theory suggests that risk-averse individuals aim to 

minimize this uncertainty by substituting a small certain loss (LTCI premium) for a large 

unexpected loss (unexpected LTCSS; Arrow, 1963; McGarry, 2013). 

Consumer demand theory as applied to LTCI suggests that, absent the presence of 

Medicaid, risk-averse individuals can maximize their expected utility (smooth 

consumption) during retirement through the purchase of long-term care insurance 

(LTCI), which protects their accumulated assets from exhaustion due to the uncertainty 

of chronic illness and the high cost of long-term care expenditures (Brown & Finkelstein, 

2008). 

Conversely, consumer demand theory further suggests that, in the presence of 

Medicaid, rational consumers would decline the purchase of private long-term care 

insurance (LTCI) due to the decreased consumption smoothing utility that stems from an 

implicit tax imposed on consumers who purchase LTCI and could simultaneously qualify 

themselves for Medicaid (Finkelstein & Brown, 2008; Pauly, 1990). This scenario causes 

a crowd-out effect for the demand of private LTCI because, through the payment of LTCI 

premium payments, consumers partially pay for long-term care services that otherwise 

would be covered by Medicaid benefits (Finkelstein & Brown, 2008; Pauly, 1990). 

This study investigates LTCI ownership among older Americans aged 50 and 

above. Studies show that by the year 2020, approximately 12 million older Americans 

will need assistance with activities of daily living, that only 1 in 20 of Americans over the 

age of 40 own LTCI polices, that the average nursing home stay ranges from roughly 

$97,500 to $125,000 per year, and that these services could consume roughly 43 to 231 

percent of median income for those age 65 and above depending on the type of long-term 

care services utilized (AARP Public Policy Institute, 2018). These findings support 

previous literature that a persistent gap exists between the theoretical coverage needs of 

older Americans and LTCI purchase and ownership rates, such that the factors that 

influence risk-averse consumers to willingly accept exposure to the uncertainty of 

chronic illness and the high costs of long-term care expenditures warrants continued 

investigation.  
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Extensive research exists that investigates the factors that contribute to this long-

term care insurance puzzle (Finkelstein & Brown, 2008, 2011). After controlling for 

economic and socio-demographic factors, this study examines whether consumer 

personality traits are related to LTCI ownership, such that their personality traits could 

help partially explain the gap between the theoretical and empirical consumer demand for 

long-term care insurance.  

The Big Five Factor Model Personality  

The Five Factor Model (FFM) of personality traits is a theoretical framework for 

trait identification resulting from 80-years of trait theory research (FFM, Costa & 

McCrae, 1989; 1992; 2003) and is widely accepted as the standard for personality 

assessment (Jang, 1996; Markon, 2005; Costa & McCrae, 2008).   

The FFM is highly influenced by the common-word (Allport, 1936) and 

questionnaire-based (Eysenck, 1964) theories of personality trait identification (McCrae 

& John, 1992).  Trait theorists posit that human beings have described themselves, and 

others, for centuries (Allport, 1936; Costa & McCrae, 2003). The authors of the FFM 

framework suggested that the trait domains and adjectives contain descriptive words 

located in the natural language of English and that their definitions are found in English 

dictionaries which are established through many years of factor analysis among many 

trait identification scales and inventories (Costa & McCrae, 2003). Table 4.1 lists the Big 

Five traits which are openness to experience, conscientiousness, extraversion, 

agreeableness, and neuroticism. 

Costa and McCrae define traits as “dimensions of induvial differences in 

tendencies to show consistent patterns of thoughts, feelings, and actions” (Costa & 

McCrae, 2003; pg. 25).  The authors further postulate that this definition “tells us what 

traits look like and how we can recognize one when we see it” (2003; pg. 25). Given the 

phenotypic basis of the FFM, which is the identification of observable characteristics 

(traits) of an individual (or thing) through the use of descriptive words, this study uses the 

trait descriptive words in the FFM to locate similar common words that describe long-

term care insurance characteristics.  Given the extensive literature that contains words 

that describe personality traits and the characteristics of long-term care insurance (Dalton 

et. al, 2018; Liebenberg et. al, 2012; Baek, 2005; Yarri, 1965; Lewis, 1989), this study 
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follows the trait theorist’s perspective that individuals know what the traits (and 

characteristics) look like and that they can recognize them when they see them.   

This study uses the theoretical based FFM and long-term care insurance 

characteristics contained in the literature to generate hypotheses about the relationship 

between personality traits and long-term care insurance ownership. Table 4.1 contains the 

FFM personality trait domains, characteristics, and adjectives.      

 

Hypotheses 
Hypotheses for the Relationship between Personality Traits and Long-Term Care 

Insurance Ownership 

The openness to experience trait contains the adjectives wide-interests and 

imaginative and includes the characteristic fantasy. The imagination and fantasy facets 

may hinder an individual’s ability to connect their future self. Research suggests that 

while individuals may possess the ability to imagine their future self, they simply may 

not choose to imagine their future selves, that they lack the imagination of long-run time 

distances and could imagine over-confident propositions (Hershfield et. al, 2011). Thus, 

individuals that strongly identify with openness may not possess the ability to connect 

with the aspect of needing LTCSS during retirement. Researchers found that among those 

who believed they will need LTCSS in the future, 27 owned LTCI compared to 14 

percent among those who did not believe they will need LTCSS (Brown, Goday, & 

McGarry, 2012). Therefore, evidence provides support that imagining the needs and 

protecting against the uncertainties of these needs during retirement is an important factor 

to mitigate risks and optimize consumption smoothing utility.  

However, those who more strongly identify with openness are open to new ideas, 

values, and actions, such that they act on their willingness to try new events, and 

appreciate knowledge in general (Costa & McCrae, 2003). These latter facets could help 

an induvial embrace the ideas and concepts of long-term care insurance ownership. In 

previous literature, openness indirectly undermined saving behavior, which is a personal 

financial decision (Asebedo et al., 2019). Thus, this study expects that openness will 

associate negatively with long-term care insurance ownership, also a personal financial 

decision. (H1; Table 4.3). 
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The purchase of an LTCI policy requires the exchange of a small certain loss 

(premium payment) to protect against the financial and health uncertainties produced by a 

declined ADL state (Arrow, 1963; McGarry, 2013). An individual who strongly identifies 

with conscientiousness possess the self-discipline facet which suggests that an individual 

could adhere to a premium payment scheme during their remaining working life, 

whereby the purchase of the LTCI policy would bring a certain funding mechanism to 

uncertain health and financial risks during retirement. Consumer demand theory as it 

relates to LTCI suggests that consumers transfer pre-cautionary savings from low 

marginal utility periods to high marginal utility periods to fund uncertainties during 

retirement (Arrow, 1963; McGarry, 2013). Individuals with greater conscientiousness 

possess the trait facets of deliberation, achievement-striving, and competence, which tend 

to avail them attributes of planning in advance, accomplishing their goals, and being 

rational and informed, respectively (Costa & McCrae, 2003). These facets suggest that 

individuals who strive to achieve lifestyle consumption smoothing during retirement, 

could lend proper deliberation to the entirety of this goal, and may possess the 

competence to understand the complex structure of LTCI, and the physical health and 

financial protection that LTCI provides. This study expects that conscientiousness will 

associate positively with long-term care insurance ownership (H2; Table 4.3). 

Risk-averse consumers who aim to reduce their exposure to the potential high 

financial and health cost associated with declined ADL states should demand LTCI 

(Arrow, 1963; McGarry, 2013). Extraversion characteristics such as gregariousness and 

warmth, bode well for social engagement and personal interaction (Costa & McCrae, 

2003), and thus associate with higher earning professions and incomes (Viinikainen, 

2010). These characteristics could help generate accumulated wealth across the life cycle 

to fund the high health and financial costs of the uncertainty of chronic illness. The 

extraversion trait includes varying levels of positive emotion, therefore those that identify 

strongly with extraversion tend to have active lifestyles, are full of energy, and thus 

outwardly exhibit a strong sense of happiness Costa & McCrae, 2003). This positive 

emotion may direct extraverted individuals to strive for optimal utility smoothing paths 

during retirement irrespective of their health states (full or declined ADL state), where 

Asebedo and Seay (2014) found that the psychosocial attribute of positive emotion 
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associated positively with retirement satisfaction. Thus, positive emotion might increase 

the demand for LTCI.  However, Costa & McCrae (2003) suggested that higher 

extraversion individuals are drawn to risky pursuits, where the characteristic of 

excitement-seeking could be associated with risk-taking, which runs counter to the risk-

averse behavior inherent in an LTCI purchase. Risk aversion is central to individuals who 

aim to protect against the uncertainties of severe chronic illness and the substantial 

financial shock associated with LTCSSs. Given that risk-aversion is a fundamental 

element of the LTCI purchase decision, and that risky taking is attractive to those that 

strongly identify with extraversion, this study expects that higher levels of extraversion to 

associate negatively with LTCI ownership (H3; Table 4.3). 

The agreeableness trait possesses words that may associate with the consideration 

of a long-term care insurance purchase. For example, individuals who strongly identify 

with agreeableness possess the characteristic of trust and thus they aspire to see the best 

in others rather than suspect hidden agendas (Costa & McCrae, 2003). The willingness to 

trust a long-term care insurance company to commit to their promise to pay claims or 

resist premium increases, could increase demand for LTCI. Researchers have found that 

those who trust that LTCI companies will adhere to these practices own greater amounts 

of LTCI than those who do not trust the claims paying and premium adjusting integrity of 

LTCI companies (Brown, Goday, & McGarry, 2012). Individuals who strongly identify 

with the agreeableness trait possess the altruism characteristic, which suggests that they 

are selfless, considerate, and have a desire to help others (Costa & McCrae, 2003). 

Consumer demand theory as it applies to LTCI suggests that LTCI purchasers could 

protect against the potential financial catastrophe associated with uninured LTCSS 

(Arrow, 1963; McGarry, 2013). The purchase of LTCI could signal an individual’s 

bequest preferences, where purchasers of LTCI prefer to protect assets against the 

drawdown of unforeseen LTCSS rather than decline LTCI to retain the premiums (self-

insure) to transfer these payment streams to bequeathable assets (Brown, Goday, & 

McGarry, 2012). Conversely, the individual’s bequest preference could cause the inverse 

of this scenario, which makes altruism ambiguous as it relates to LTCI. Overall, this 

study expects agreeableness will associate positively with long-term care insurance 

ownership (H4; Table 4.3). 
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The neuroticism trait contains words that describe emotions and behaviors that 

may impede the LTCI purchase decision. Individuals who strongly identify with 

neuroticism possess the impulsiveness characteristic, where those with greater impulsivity 

tend to surrender to unhealthy and self-destructive temptations and desires, such as illicit 

drug use, smoking, and overindulge in food and drink (alcohol; Brooner, Schmidt, & 

Herbst, 1994; McCrae & Costa, 2003). Furthermore, the neuroticism trait possesses 

facets of depression, vulnerability, and self-consciousness.  McCrae & Costa (2003) 

posited that these traits are representatives of shame, guilt, inadequacy to deal with stress, 

and a diminished self-worth, respectively (Costa & McCrae, 2003; pg. 48). These facets 

could serve as diminished mental health barriers that could reduce the overall health 

level, where those with poor health may view uncertainty insurance (i.e. LTCI) as a 

gamble where the principle investment is not recovered (Hu & Scott, 2007). This 

psychological barrier would reduce consumer LTCI demand. This study expects 

neuroticism will associate negatively with long-term care ownership (H5; Table 4.3). 

Hypotheses for the Relationship Between Financial and Health Factors and Long-Term 

Care Insurance Ownership 

Classic expected utility theory, as applied to LTCI, suggests that consumers aim 

to maximize consumption smoothing utility during retirement with the purchase of LTCI 

which protects against the uncertainties of consumer need for LTCSS during the last 

stage of the life cycle, and the large financial costs associated with those services (Arrow, 

1974; Brown & Finkelstein, 2008; McGarry, 2013). Many studies offer economic and 

health factors that partially explain the demand for LTCI, some of which this study 

considers. 

The work status of an individual could affect one’s access to the type of LTCI 

coverage. Studies show that Americans are working longer, such that Americans over the 

age 65 currently represent 20 percent of the workforce, compared with 10 percent in 1985 

(Bureau of Labor Statistics, 2019). Those that currently work could have access to group 

LTCI, which tends to have the added benefit over private LTCI insurance, such that the 

underwriting process is less stringent, thus increasing the probability of coverage 

(AALTCI, 2019). Consumer demand theory as applied to LTCI suggests that risk-averse 

individuals aim to protect against the financial and health uncertainties of the potential 
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need of LTCSS during retirement through the purchase of actuarily fair priced LTCI 

(Arrow, 1974; Brown & Finklestein, 2009). Access to group coverage that offers risk 

averse LTCI coverage with a lower price point on average coupled with lower 

underwriting barrier (AALTCI, 2019) could increase demand for LTCI. Moreover, 

increased quality of social relationships during retirement could increase life expectancies 

(Yang et al., 2016) where longer life expectancies would increase exposure to higher 

probabilities of the need for informal or formal LTCSS. This current paper expects that 

individuals who are currently retired or currently working to be more likely to own LTCI 

than those who are voluntarily not working (H6, H7; Table 4.3). 

Consumer demand theory as applied to LTCI suggests that for consumers to 

maximize consumption smoothing utility during retirement, they would pay premiums 

associated with LTCI to protect against the uncertainty of declined ADL health risks and 

the financial risk associated with the costs of LTCSS (Arrow, 1974; Brown & 

Finkelstein, 2008; McGarry, 2013). Sloan and Norton (1997) posited that an individual’s 

income signals their ability to afford the premiums for LTCI.  Consumers could prefer to 

self-insure LTCSS; however, depending on the level of care, LTCSS could consume 80 

to 231 percent of median income of households age 65 and older (Ujavri, 2018). This 

study expects income to associate positively with LTCI ownership (H9; Table 4.3). 

Without the protection of LTCI, consumers must save enough assets to self-insure 

against LTCSS expenditures or spend down their accumulated assets to qualify for 

Medicaid to cover LTCSS. Brown and Finkelstein (2011) suggested that Medicaid is not 

a complete form of insurance such that to qualify for coverage, consumers must deplete 

their income and assets to considerably low levels. Consumers’ decision whether to 

deplete their assets partially depends on their marginal utility level preferences in full 

ADL or declined ADL states, where those that have a higher full ADL consumption 

preference would forgo LTCI premium payments now, and spend down assets to qualify 

for Medicaid later (Arrow, 1974; Brown & Finklestein, 2009; Finklestein Luttmer, & 

Notowidigdo, 2008). Conversely, those that place high value on quality of care during 

declined ADL states and asset protection would pay LTCI premiums now and reduce 

their consumption path in the present (Arrow, 1974; Brown & Finklestein, 2009; 

Finklestein Luttmer, & Notowidigdo, 2008).  Furthermore, in 2015, studies showed that 
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purchasers of LTCI tended to possess over $100,000 in liquid assets (Ujvari, 2018).  This 

study expects non-housing financial assets to positively associate with LTCI ownership 

(H9; Table 4.3). 

For individuals with high consumptions smoothing paths during the early stages 

of retirement, the probability of outliving income increase as one advances through 

retirement.  Home equity could serve as a late life cycle stage substitute for LTCI which 

can be accessed to help fund the shortfall and smooth consumption utility. Hanewald 

(2012) posits that, on average, home equity represents about half of household assets 

among Americans and that a large segment of the elderly owns a home (82 percent). 

Hanewald (2012) further states that “home equity release products” (pg. 3) such as 

reverse mortgages, transforms illiquid home equity to the liquidity the elderly requires to 

smooth consumption utility when shortfalls arise during the later stages of retirement. 

This study expects home equity to associate negatively with LTCI ownership (H10, Table 

4.3). 

Informal and formal LTCSS can be financed with private or public funds or a 

combination of both, either through self-financing, LTCI, or Medicaid, respectively. The 

LTCI purchase decision could be influenced by the presence of financing substitutes such 

as home equity, whole life insurance, Medicaid, and annuity ownership. Consumer 

demand theory as applied to LTCI suggests individuals aim to protect against the high 

probability and costs of LTCSS during retirement and smooth their utility consumption 

across the life cycle, which includes their full ADL and declined ADL states (Arrow, 

1974; Brown & Finklestein, 2009; Finklestein Luttmer, & Notowidigdo, 2008). The 

purchase of LTCI to optimize consumption smoothing largely is due to smoothing 

preferences and asset protection in their full and declined ADL states (Ameriks, 2018). 

Risk-averse individuals may have a higher preference to protect accumulated assets, 

adjust their consumption path during their full ADL state to accommodate for LTCI 

premiums, and bring a level of certainty to uncertain future LTCSS (Ameriks, 2018). 

Those who self-insure may prefer to engage in pre-cautionary savings, increase their full 

ADL consumption path, and not transfer wealth to declined ADL states (Ameriks, 2018).  

Brown, Goda, and McGarry (2012) found that those without LTCI disagreed that 

they would have adequate accumulated savings to self-insure LTCSS, and that these 
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individuals were more like to own LTCI than those who believed their accumulated 

assets were enough to fund LTCSS. Given these findings, the authors concluded that 

accumulated assets could serve as a substitute for LTCI (Brown, Goda, & McGarry, 

2012). 

According to Life Insurance Market Research Association (LIMRA, 2015) there 

is more life insurance in-force among individuals 65 and older than any younger aged 

cohorts. Research shows that two-thirds of whole life policies are owned by individuals 

age seventy and above, where two-thirds represent cash value and one-third represents 

pure life insurance coverage (Brown, 2001). Brown (2001) further suggested that these 

cash values could represents accumulated savings in the form of liquidity, where the 

policy holder can access the cash value through a policy loan on a tax-free basis. Given 

elevated rates of whole life insurance ownership that could serve as a substitute for an 

LTCSS self-insurance vehicle, this study expects whole life insurance ownership to 

associate negatively with LTCI ownership (H11; Table 4.3). 

In 1990, annuity policies that combine long-term care payouts when a consumer 

experiences a qualifying ADL trigger event, such as not being able to perform two of the 

six ADLs, did not exist; however, currently these hybrid polices do exist. Research 

suggests that through the lens of expected utility theory, risk-averse consumers with 

perfect information symmetry could be justifiably rational by not purchasing LTCI 

(Pauly, 1990).  Pauly (1990) posited that by choosing to insure against the financial and 

health uncertainties of LTCSS with Medicaid is rational, such that Medicaid will provide 

LTCSS care at low financial income and asset thresholds, whether LTCI exists or not. 

Given this basis, research shows that that premiums paid for LTCI reduces consumption 

smoothing utility in the full ADL state (Pauly, 1990). Conversely, Pauly (1990) 

suggested that, holding all else equal, consumers would prefer a lifetime annuity that 

would maximize consumption utility and protect against longevity risk when healthy, and 

payout an increased annuity to match LTCSS expenditures when sick. Studies have 

shown that in 2014, sales of annuity-LTC hybrid polices first outpaced standalone LTC 

polices, and have kept this trend through 2017 (Korn, 2018). The theoretical and 

empirical evidence suggests that stand-alone annuity policies could serve as a 

complement to stand alone LTCI polices, such that the annuity could serve as smoothing 
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consumption utility in a full ADL state, while simultaneously cover any gaps in LTCI 

coverage during a declined ADL state, maximizing standard of care consumption utility. 

From a pure theoretical basis, for those without a liquidity preference, an annuity policy 

would be viewed as potential substitute for LTCI, conversely, for those individuals that 

prefer liquidity, would view a lifetime annuity as a complement to a LTCI policy 

(Warshawsky, Spillman, & Murtaugh, 2002). This study expects that annuity ownership 

will have a significant association with LTCI ownership, the direction of the relationship 

is unclear (H12; Table 4.3). 

Consumers’ bequest preferences could influence demand for LTCI. Consumer 

demand theory suggests that consumers aim to protect against the financial and health 

uncertainties of the need for LTCSS during retirement and choose an optimal 

consumption smoothing path through the purchase of LTCI, such that the LTCI purchase 

is guided by consumer preferences (Ameriks, 2018; Arrow, 1974; Brown & Finklestein, 

2009; Finklestein Luttmer, & Notowidigdo, 2008). There is consensus among researchers 

that bequest preferences could influence the demand of LTCI; however, there is also 

consensus that the directional effect for bequest preferences is difficult to estimate 

(Ameriks, 2018; Brown & Finklestein, 2009; Lockwood, 2011). Consumers that value 

leaving a bequest would prefer to purchase LTCI to protect accumulated assets from 

exhaustion due to the high cost associated with LTCSS (Brown & Finkelstein, 2009). 

Conversely, consumers that value a bequest could exhibit low demand for LTCI through 

a combination of saving the amount that would be spent on LTCI premiums in the full 

ADL state (Brown & Finkelstein, 2011; Brown, Goda, & McGarry, 2012; Lockwood, 

2011), and spending less on self-care in the declined ADL state (Ameriks, 2018)—both 

of which preserve assets to transfer to heirs. Ameriks (2018) found that purchasers of 

LTCI place a higher value on bequests than non-purchasers. The results of Brown, Goda, 

and McGarry (2012) concurs with Ameriks where they found that consumers who value a 

bequest were more likely to own LTCI than those who placed a low value on leaving a 

bequest. Given the combined theoretical and empirical evidence, this study expects that 

having a bequest expectation will associate positively with LTCI ownership (H13; Table 

4.3).  
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Consumer demand theory as applied to LTCI suggests that individuals desire to 

smooth consumption across the lifecycle whether the consumer is in a full ADL or 

declined ADL state (Arrow, 1974; Brown & Finklestein, 2009). However, marginal 

utility preferences across these two-states may differ, which could affect the demand for 

LTCI (Arrow, 1974; Brown, Goda & McGarry, 2012; Finklestein Luttmer, & 

Notowidigdo, 2008).  Consumers could possess lower marginal utility of private LTCSS 

care received in a declined ADL state because they prefer higher marginal utility for 

goods and services in the full ADL state, thus decreasing the demand for LTCI (Brown & 

Finklestein, 2009; Brown, Goda, & McGarry, 2012).  On the other hand, consumers 

could possess a lower marginal utility of goods and services in a full ADL state because 

they prefer higher marginal utility for private LTCSS care in the declined ADL state, thus 

increasing the demand for LTCI (Brown & Finklestein, 2009; Brown, Goda, & McGarry, 

2012).  Researchers found that consumer preferences for resources in either state were 

about equal, but found that when either preference was present, the preference influenced 

the LTCI purchase decisions (Brown, Goda, & McGarry, 2012). Studies show that 

habitual cigarette-smoking yields negative health outcomes (CDC, 2017). Given the 

theoretical and empirical inclusiveness of health state preferences, this study expects that 

smoking (a proxy for objective health status) will have an significant association with 

LTCI ownership, however the direction of the relationship is unclear (H14; Table 4.3).    

As mentioned, Medicaid can impose a crowd-out effect for the demand of LTCI, 

where an implicit tax can serve as a double payment for LTCSS benefits through an 

LTCI policy, that Medicaid would otherwise pay for (Brown & Finkelstein 2008; 2009). 

Individuals that possess higher consumption smoothing utility in their full ADL state 

prefer not to purchase LTCI, where LTCI premiums transfer wealth to the declined ADL 

state, thus decreasing their consumption path and decreasing their demand for LTCI 

(Ameriks, 2018). This study expects the presence of government insurance to associate 

negatively with LTCI ownership (H15; Table 4.3). 
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Hypotheses for the Relationship Between Sociodemographic Factors and Long-Term 

Care Insurance Ownership 

According to consumer demand theory and life cycle theory, sociodemographic 

factors could contribute to LTCI ownership, including age, children, gender, marital 

status, race, and education. 

Consumer demand theory as applied to LTCI suggests that consumers prefer to 

maximize consumption smoothing utility during retirement through the exchange of a 

premium payment in the current stage of the life cycle for the certainty of LTCI coverage 

during retirement, which protects against the uncertainty of a declined ADL state and the 

financial risks that accompany the costs of LTCSS (Arrow, 1974; Brown & Finkelstein, 

2008; McGarry, 2013). 

Age directly affects the cost of an LTCI policy and the probability that an 

individual will require LTCSS (McGarry, 2013).  Studies show that for those that reside 

in nursing homes, the probability of individuals having functional limitations increases 

with age, where one-third of those age 74 to 85, and 40 percent of those aged 85 and 

above, report having functional limitations compared to 20 percent of those age 65 to 74 

(CBO, 2013). Many factors determine the price of LTCI policies; however, holding all 

else equal, the average annual premium cost for a policy in 2015 ranged from $2,624 for 

those aged 55-64, to $5,241 for those 75 and older, respectively. Given that expected 

utility theory applied to LTCI suggests that individuals aim to protect against the 

financial and LTCSS health uncertainties with the purchase of LTCI (Arrow, 1974; 

Brown & Finkelstein, 2008; McGarry, 2013), and evidence from LTCSS studies, this 

study expects age to associate positively with LTCI ownership (H16; Table 4.3). 

The role children play in providing LTCSS care to older adults could influence 

the demand for LTCI coverage.  A large proportion of LTCSS care is provided by 

informal caregivers (Johnson & Wiener, 2006), where the informal LTCSS provided by 

children could serve as a substitute for formal LTCSS, which decreases demand for LTCI 

(Mellor, 2001; McGarry, 2013).  Brown, Goda, and McGarry (2012) found a higher 

likelihood of LTCI ownership among individuals that prefer formal LTCSS than those 

who prefer the informal care from family members, which suggests that those who prefer 

LTCSS care from family members posses a lower demand for LTCI. Expected utility 
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theory suggests that consumption smoothing utility can be obtained in full ADL and 

declined ADL states based on consumer preferences, such as available complement and 

substitute goods and services and informal and formal LTCSS care (Brown & 

Finklestein, 2009; Finklestein Luttmer, & Notowidigdo, 2008). Given this theoretical 

framework and the empirical evidence, this study expects children to associate negatively 

with LTCI ownership (H17; Table 4.3). 

This study controls for gender which directly affects the demand for LTCI. 

Researchers found that women, on average, have longer life expectancies than men (Bell 

& Miller, 2005), where recent life expectancy tables shows that women, on average, will 

live 20.6 years beyond age 65, while men are expected to live 18 years beyond age 65, 

respectively (Arias & Xu, 2019). Consumer demand theory as applied to LTCI suggests 

that individuals aim to protect against the uncertainties of declined ADL states and 

financial risks of LTCSS costs towards the end of the life cycle (Arrow, 1974; Brown & 

Finkelstein, 2008; McGarry, 2013). Therefore, since women tend to live longer than men, 

on average, they have greater risk exposure to these uncertainties. This study expects that 

gender will negatively associate with LTCI ownership, where men are less likely to own 

LTCI than women (H18; Table 4.3). 

The marital status of an individual could directly affect their demand for LTCI. 

Consumer demand theory suggests that LTCI provides protection against the financial 

health shocks that arise with uncertainty LTCSS costs during retirement (Arrow, 1974; 

Brown & Finkelstein, 2008; McGarry, 2013). Americans are experiencing longer life 

spans, which lends increased exposure to the financial and health uncertainty of chronic 

illness. Theoretically, coupled households have greater exposure to longevity risk, given 

the must consider two life spans compared to single individuals. This increased 

uncertainty risk should increase LTCI demand from those who are married.  

Conversely, the pricing on LTCI policies tends to be more actuarily unfair when 

compared to other uncertainty insurances (Brown & Finkelstein 2007, 2008). As with 

other uncertainty insurance, such as annuities (Kotlikoff & Spivak, 1981; Brown & 

Poterba, 2000), this mispricing could lead married couples to substitute a costly private 

LTCI policy with a less costly informal LTCSS risk-sharing scheme, where LTCSS is 

provided by a spouse. However, studies show that approximately 55% of all LTCSSs are 
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provided through informal care (CBO, 2013), which tends to be provided by family 

members and friends, where roughly 40% of informal home care is provided by the 

spouse (Johnson & Wiener, 2006). Although, spousal care could be a substitute for the 

pricier formal deliverance of LTCSS and that individuals tend to receive informal care 

from loved ones, theoretically married couples should place a demand on LTCI due to 

dual longevity risk exposures to the probability of chronic illness. This study expects that 

married individuals will be more likely to own LTCI than those who are not (H19; Table 

4.3). 

Cultural perceptions, experiences, and health viewed through the lens of an 

individual’s race could impact the demand for LTCI. Consumer demand theory as 

applied to LTCI suggests that there is uncertainty to whether an individual may 

experience a declined ADL state in the last stage of cycle and the potentially catastrophic 

uncertain costs associated with the declined health state (Arrow, 1974; Brown & 

Finkelstein, 2008; McGarry, 2013). Studies have shown that the probability of struggling 

with at least one ADL or instrumental activity of daily living (IADL) increases with age, 

on average, such that from ages 65 to 74, 14 percent struggle with at least one ADL or 

IADL, whereas at ages 85 and above the percentage increases to 40 percent, respectively 

(CBO, 2013). Life expectancy tables show that, on average, Blacks tend to have shorter 

lifespans than Whites, while Hispanics tend to live slightly longer than Whites, on 

average (Arias & Xu, 2019). McGarry (2014) found that Hispanics were less likely to 

own LTCI compared to Whites, whereas there was no statistical difference in LTCI 

demand between Whites and Blacks. Based on the theoretical implications of life 

expectancy on the demand for LTCI, this study expects that race will associate positively 

with LTCI ownership, such that Whites are more likely to own LTCI than non-Whites 

(H19; Table 4.3).   

 An individual’s level of educational attainment could impact the demand for 

LTCI. Consumer demand theory as applied to LTCI suggests that individuals would 

prefer to protect against the uncertain probability of experiencing declined ADLs and the 

high costs associated with LTCSS to smooth consumption utility over the life cycle 

(Arrow, 1974; Brown & Finkelstein, 2008; McGarry, 2013). Studies show that amongst 

older Americans who experience three or more difficulties with ADLs over age 65, about 
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half did not complete high school and roughly a third never attended high school 

(Johnson & Wiener, 2006). When comparing college graduates to non-graduates, those 

with a college degree are more likely not to have any struggles with declined ADLs than 

non-graduates, on average (Johnson & Wiener, 2006). Human capital theory suggests that 

those that attain higher levels of education tend to earn higher incomes and achieve 

higher levels of net worth, on average (Becker, 1964; 1994). Therefore, consumption 

smoothing preferences could affect whether consumers prefer an increase in marginal 

utility consumption early in retirement and thus increase the financial risk of drawing 

down their net worth to either qualify for Medicaid or self-insure LTCSS, or preserve 

their net worth with the purchase of LTCI. However, researchers found that individuals 

that have a college degree were more likely to own LTCI than those without a college 

degree (McCall, Mangle, Bauer, & Hickman, 1998). While descriptive studies may 

support that consumers with less education may possess a greater need for LTCI, they 

may be restricted by budgetary constraints to purchase LTCI. Given the theoretical and 

empirical evidence, this study expects having a college degree to be positively associated 

with LTCI ownership (H20; Table 4.3). 

 

Methods 
Data and Sample 

Data for this study were obtained from the Health and Retirement Study (HRS). 

The HRS began in 1992 and is a national, longitudinal survey that is conducted 

biannually. The HRS is funded by the National Institute of Aging (NIA) and the Social 

Security Administration (SSA). The HRS surveys Americans ages 50 and older and is 

administered by the NIA and the University of Michigan. The goal of the survey is to 

learn about the physical, mental, lifestyle, and financial well-being of near & post-

retirees. Blacks, Hispanics and Florida residents are oversampled to increase the sample 

size across these demographics. Every six years, a new group of people aged 51-56 are 

added to HRS to prevent obsolescence of the survey. 

With funding and support from the NIA and SSA, the RAND Center for the Study 

of Aging (RAND) cleaned the core HRS interview questions with simple and streamlined 

variable names across waves (RAND, 2018). In 2006, the HRS began issuing the 
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biannual Leave Behind (LB) questionnaire (Smith et al., 2017), which collects data on the 

well-being, stress, social relationships, personality traits, and beliefs of Americans ages 

50 and older. The LB is randomly administered to 50% of the core HRS participants 

every two years. Thus, two waves must be combined to analyze a full sample. 

Longitudinal data for the LB is available every four years. The current study investigates 

cross-sectional data which merges the 2014 RAND HRS with the 2012 and 2014 waves 

of the LB questionnaire, which are contained in the 2012- and 2014-RAND HRS Fat 

Files, respectively. Individual-level data are used in this analysis. 

In 2012, 7,412 respondents completed the LB questionnaire and in 2014, 7,541 

respondents completed the LB questionnaire, respectively. This study excludes the 2012 

and 2014 respondents who did not complete the LB. The sample used for this study’s 

analysis comprise of the financial respondents who completed the LB and contain the 

demographic variables listed in Table 4.4. The final analytic sample is 13,427.  

Due to the complex nature of the data collection, the HRS applies sample weights 

to adjust the participant representation to better reflect the national population. For this 

study, sample weights are applied to maintain the national representation intentions of the 

HRS. This study applies strata and cluster weights that address the complex survey 

design of the HRS. 

Model  

The dependent variable Y is a binary variable that reflects whether the respondent 

owns any long-term care insurance policy. Due to the dichotomous nature of the 

dependent variable, this study uses a probit model via maximum likelihood estimation. 

𝑌𝑌∗ = 𝑎𝑎0 + 𝑎𝑎1𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑1 + 𝑎𝑎2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑2 +⋯+ 𝑎𝑎𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝 + 𝑎𝑎𝑝𝑝+1 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝1

+ 𝑎𝑎𝑝𝑝+2 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝2 + 𝑎𝑎𝑝𝑝+3 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝3 + 𝑎𝑎𝑝𝑝+4 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝4

+ 𝑎𝑎𝑝𝑝+5 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝5 + 𝑎𝑎𝑝𝑝+6𝑑𝑑𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝 + 𝑎𝑎𝑝𝑝+7𝑓𝑓𝑝𝑝𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑎𝑎𝑝𝑝+8ℎ𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝𝑚𝑚𝑝𝑝
+ 𝑎𝑎𝑝𝑝+9𝑠𝑠𝑝𝑝𝑑𝑑𝑠𝑠𝑝𝑝 + 𝑎𝑎𝑝𝑝+10𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝 + 𝑎𝑎𝑝𝑝+11𝑏𝑏𝑑𝑑𝑏𝑏𝑝𝑝 + 𝑎𝑎𝑝𝑝+12𝑝𝑝𝑑𝑑𝑝𝑝𝑠𝑠𝑑𝑑𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝

+ 𝑎𝑎𝑝𝑝+13𝑎𝑎𝑝𝑝𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝, +𝑎𝑎𝑝𝑝+14𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝𝑝𝑝 + 𝑎𝑎𝑝𝑝+15𝑠𝑠ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑖𝑖𝑝𝑝𝑓𝑓𝑑𝑑𝑝𝑝 +   𝑑𝑑 

𝑌𝑌 = 1 𝑝𝑝𝑓𝑓 𝑌𝑌∗  >  0 

𝑌𝑌 = 1 𝑝𝑝𝑓𝑓 𝑌𝑌∗ ≤  0 

 𝑑𝑑𝑝𝑝 ~ N (0, 1) 
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The latent variable 𝑌𝑌∗ represents the unobserved net benefits of long-term care 

insurance ownership. The subscript i indicates the individual. The beta coefficient 𝑎𝑎0 is 

the intercept. The main explanatory variables are FFM personality traits (see Table 4.1), 

which are represented by the model variables, 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝1 𝑝𝑝𝑝𝑝 𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑎𝑎𝑝𝑝𝑝𝑝5. 

The factors that associated with long-term care insurance ownership are the 

individual’s earned income (𝑑𝑑𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝), non-housing financial assets (𝑓𝑓𝑝𝑝𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝), home 

equity (ℎ𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝𝑚𝑚𝑝𝑝), whether the individual is working (𝑠𝑠𝑝𝑝𝑑𝑑𝑠𝑠𝑝𝑝) or retired (𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝), annuity 

ownership (𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝𝑝𝑝), bequest expectation (𝑏𝑏𝑑𝑑𝑏𝑏𝑝𝑝), current smoking habits (𝑝𝑝𝑑𝑑𝑝𝑝𝑠𝑠𝑑𝑑𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝), 

whole-life insurance (𝑠𝑠ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑖𝑖𝑝𝑝𝑓𝑓𝑑𝑑𝑝𝑝), and government health insurance status (𝑎𝑎𝑝𝑝𝑑𝑑𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝).  

The sociodemographic factors included in the analysis are age (𝑎𝑎𝑎𝑎𝑑𝑑𝑝𝑝), children 

(𝑖𝑖ℎ𝑝𝑝𝑖𝑖𝑑𝑑𝑝𝑝), gender (𝑎𝑎𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑝𝑝), marital status (𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝𝑝𝑝𝑎𝑎𝑖𝑖𝑝𝑝), race (𝑑𝑑𝑎𝑎𝑖𝑖𝑑𝑑𝑝𝑝), and education (𝑑𝑑𝑑𝑑𝑏𝑏𝑝𝑝). 

The social-demographic factors are represented by 𝑎𝑎1𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝 + 𝑎𝑎2𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝 +⋯+

𝑎𝑎𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑎𝑎𝑑𝑑𝑝𝑝, respectively. 

Variables 

Dependent variable. For this current study, the dependent variable is long-term 

care insurance ownership among Americans aged 50 and older. In the RAND HRS, the 

financial respondent reports whether they are covered by long-term care insurance, 

therefore the structure of this variable is dichotomous. If the respondent answered yes to 

having long-term care insurance coverage, then they are deemed to own long-term care 

insurance and are coded as 1, and 0 otherwise.  

The Big Five Personality Traits. The main explanatory variables for this study 

are the Big Five personality traits: openness, conscientiousness, extraversion, 

agreeableness, and neuroticism (McCrae & Costa, 1992). Each personality trait was 

measured with data from the “Leave-Behind” (LB) survey of the HRS study. The 

personality traits consist of characteristics, which are accompanied by descriptive 

adjectives (Table 1; McCrae & Costa, 1992). The LB surveys individuals across 31 trait 

adjectives from the Midlife Development Inventory (MIDI) Personality Scales (Lachman 

& Weaver, 1997). Participants were asked to “indicate how well each of the following 

describes you” and to rank the trait adjectives on a scale from 1 to 4 (1 = a lot, 2 = some, 

3 = a little, 4 = not at all; Smith et. al, 2017). As outlined in the LB guidelines, these 
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rank-order responses are reverse-coded (except for the reckless, calm, careless, 

impulsive), such that the higher scores represented a stronger identification of each 

adjective (4 = a lot, 3 = some, 2 = a little, 1 = not at all). Further guidance from the LB 

directs that, should more than half of the respondent’s adjective responses contain 

missing values, then these trait scores are set to missing and thus excluded from the 

sample of this current study. 

For example, in the MIDI scale, the extraversion trait domain contains the five 

trait adjectives. The scores from the trait adjectives are summed and averaged for each 

personality trait. In the extraversion example, the trait scores are divided by five. The 

participant’s strongest personality trait is the trait with the highest average score. This 

study uses this personality trait scoring process to construct the main explanatory 

personality trait variables. 

Control Variables. For this study, the financial, health, and sociodemographic 

factors that may be associated with long-term care insurance ownership are found in 

Table 4.3. The financial factors of consideration are income, non-housing financial assets 

(financial assets), and the net value of home equity (home equity). The financial factors 

of consideration for this current study are the continuous measures of earned income 

(income), non-housing financial assets (financial assets), and the net value of home 

equity (home equity). The earned income variable is the sum of (a) wages and salary, (b) 

bonuses and overtime pay, (c) commissions and tips, (d) second job and other income. 

The non-housing financial assets variable for this study is measured in nominal dollars, 

which contains values for the individual’s (a) individual retirement account (IRA) and 

Keogh account balances, (b) stock and bond holdings, (c) liquid checking, savings, 

certificate of deposits (CD’s), and money market account balances, and (d) other 

household savings such as collectibles and jewelry. Moreover, the non-housing financial 

assets variable for this study is net of household debt, and excludes values of any real 

estate, vehicles, or businesses. The home equity variable for this study is measured in 

nominal dollars, which contains the home equity values for the individuals primary and 

secondary residences and is net of any debt outstanding. Life cycle theory as applied to 

the individual financial life cycle suggests that individuals tend to accumulate assets 

during the second of three financial stages (Ando & Modigliani, 1963; Browning & 
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Crossley, 2001). This study includes non-housing financial assets and home equity 

values, such that accumulated assets could serve as substitutes (or complements) for 

annuities that protects against longevity risk (Brown, 2007; Davidoff, 2005; Yarri, 1965). 

The substitute and complementary variables are government health insurance 

coverage, private annuity ownership, and whole-life insurance ownership. The 

government health insurance variable in the RAND HRS is a dichotomous answer to 

whether the respondent is covered by any government insurance which includes 

Medicare, Medicaid, and Veterans insurance. The government insurance variable is 

coded 1 for being covered, and 0 otherwise. 

In the RAND HRS, the financial respondent reports cumulative income from all 

private annuities, therefore the structure of this variable is continuous. If the respondent 

reported any annuity income above zero, then annuity ownership is present, and where 

the annuity income amounts equal zero, then annuity ownership is deemed not present. 

Thus, the annuity ownership variable is coded as 1 for ownership, and 0 otherwise.  

For the whole life insurance premium variable in the RAND HRS, the financial 

respondent reports the dollar amount of their monthly premium, therefore the structure of 

this variable is continuous. If the respondent reported any premium amount above zero, 

then whole-life insurance ownership is present, and where the premium amounts equal 

zero, then whole-life insurance ownership is deemed not present. Thus, the whole-life 

variable is coded as 1 for ownership, and 0 otherwise.  

The work status variables are working, not working, and retired. The working 

variable contains full, part-time, and partly retired workers, while the not-working 

variable contains respondents who are unemployed, disabled, and those not in the labor 

force. The retired variable is comprised of those who are retired. The working variable is 

coded as 1 for working, and zero otherwise. The retired variable is coded as 1 for being 

retired, and zero otherwise. 

The bequest variable in the RAND HRS provides the probability of leaving a 

bequest and this variable is used to indicate the bequest expectation of the respondent. 

The RAND HRS bequest variable is three-tiered. The respondent is asked of their 

probability of leaving a bequest at $10K and above, then $100K and above, and lastly, 

$500K plus. If the respondent answers yes to the first level, they are asked of their 
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probability at the next tier (and so on). As the bequest tier increases, respondents could 

drop-out of higher tiers. However, all upper-tier bequest respondents reside in the lowest-

tier of $10K. This study’s concern is with the bequest expectation only, and not the 

magnitude of the bequest. Thus, this study uses the lowest tier to capture all the 

respondents across the tiers. The bequest expectation variable is coded as 1 for the 

presence of a bequest expectation, and zero otherwise. 

This study uses the respondent’s current cigarette-smoking habits as a proxy for 

their objective health status, which provides a more direct indication of their current 

health status given the well-documented literature of negative health consequences 

generated from habitual cigarette-smoking (CDC, 2017). The proxy for health status is 

coded as 1 for smokes currently, and zero otherwise.  

The sociodemographic control variables in this study are age, children, gender, 

race, and education. The age and children variables are continuous variables. Marital 

status is coded as 1 for being married or partnered, and zero otherwise. Race is coded as 1 

for being White, and zero for non-white. Education is coded as 1 for college degree, and 

zero for no college degree. Gender is coded as 1 for being male, and zero for being 

female.  

 

Results: Descriptive Statistics  
Five Factor Model Personality Traits 

The FFM personality traits are independent variables which are measured on a 

scale from 1 to 4 (Table 4.2). Higher trait scores represent a stronger identification with 

that trait. Respondents identified more strongly with the agreeableness trait on average, 

with a mean score of 3.49, followed by conscientiousness and extroversion, with mean 

scores of 3.26. Openness and neuroticism are the traits respondents least identified with 

in this study, with mean scores of 2.91 and 2.00, respectively.  

Financial and Health Factors  

For the factors associated with LTCI ownership, 57 percent of the respondents are 

retired, 35.87 percent are working, and 7.13 percent are not working (Table 4.4). Among 

the respondents who are working, 10.82 percent own LTCI, while among those who are 

retired, 14.46 percent own LTCI (Table 4.5).  
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This study considers the presence of substitutes and complements of LTCI that 

could finance LTCSS. Among this sample, 5.22 percent of respondents own whole life 

insurance, 66 percent receive government health insurance, while 4.04 percent receive 

annuity income (Table 4.4). Among those that own whole life insurance, 12.08 percent 

own LTCI, and among those who receive government health insurance, 14.25 percent 

own LTCI (Table 4.5). Among those who receive annuity income, 24.72 percent own 

LTCI (Table 4.5).  

As shown in Table 4.4, 85.60 percent of households have a bequest expectation, 

88.26 percent do not smoke cigarettes (a proxy for health status), and 66.25 percent carry 

government health insurance, respectively. Among those that possess a bequest 

expectation, 13.88 percent own LTCI, while among those without a bequest expectation, 

4.71percent LTCI, (Table 4.5). Among those that do not smoke cigarettes, 13.34 percent 

own LTCI, while among those who smoke, 6.66 percent own LTCI (Table 4.5). Also, 

among those that carry government health insurance, 14.25 percent own LTCI, while 

only 9.23 percent own LTCI among those without government health insurance. As 

shown in Tables 4.4 and 4.5, consumer LTCI demand across the factors associated with 

LTCI ownership in this study, is sparse. Table 4.5 illustrates the means of the continuous 

variables. The mean earned income for the sample is $15,723, the mean financial assets 

are $139,782, and the mean home equity is $131,519.  

 

Results: Probit Regression Analysis 
Five Factor Model Personality Traits Associated with Long-Term Care Insurance 

Ownership 

Table 8 provides the average marginal effects from the probit model for the Five 

Factor Model (FFM) personality traits, financial and health factors, and 

sociodemographic variables associated with long-term care insurance ownership. Of the 

five personality traits, conscientiousness, is statistically significant.  

An individual who more strongly identifies with conscientiousness, holding all 

else equal, was found to associate positively with long-term care insurance ownership, 

such that the probability of long-term care insurance ownership increases by a marginal 

effect of 0.107. This result provides evidence in support of hypothesis two (see Table 
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4.3). 

Financial and Health Factors Associated with Long-Term Care Insurance Ownership 

Holding all else constant, the financial and health factors associated with LTC 

ownership are income, working, retired, home equity, whole life insurance, government 

health insurance, annuity ownership, bequest expectation, and smoking currently (a proxy 

for objective health status).  

This study finds that individuals who are currently working, and those who are 

retired, associate positively with LTCI ownership when compared to those who are 

voluntarily not working by the marginal effects of 0.236 and 0.347, respectively. These 

results provide support for hypotheses six and seven for this study (Table 4.3). 

The results show that an individual’s earned income associates positively with 

LTCI ownership, where the probability of LTCI ownership increases by the marginal 

effect of 0.011, which provides evidence in support of hypothesis eight (Table 4.3). 

Moreover, an individual’s home equity associates positively with LTCI ownership, where 

the probability of LTCI ownership increases by the marginal effect of 0.001. This result 

runs counter the expected hypothesis ten (Table 4.3). 

This study finds that individuals who own whole life insurance are less likely than 

those who do not own whole life insurance by the marginal effect of -0.201. This 

negative association with LTCI ownership provides evidence in support of hypothesis 11 

(Table 4.3). 

This study finds that those who receive annuity income are more likely than those 

who do not receive annuity income to own LTCI by the marginal effect of 0.171. This 

positive association with LTCI ownership runs counter to hypothesis 12 (Table 4.3). 

Moreover, the results show that individuals with a bequest expectation are more likely 

than those without a bequest expectation to own LTCI, as expected (H13; Table 4.3), by 

the marginal effect of 0.453.  

This study finds that those who currently smoke are less likely than those who do 

not currently smoke to own LTCI. This negative association with LTCI ownership brings 

clarity to the sign direction of hypothesis 14 (Table 4.3). Furthermore, individuals who 

receive government insurance benefits are more likely than those who do not receive 

government insurance benefits by the marginal effect of 0.157. This positive association 
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with LTCI ownership run counter to the expected hypothesis of this study (H15; Table 

4.3). 

Sociodemographic Factors Associated with Long-Term Care Insurance Ownership  

The sociodemographic factors associated with LTCI ownership that show 

statistical significance in this study, holding all else equal, are age, children, gender, 

marital status, and education. The results show that age associates positively with LTCI, 

such that the likelihood of LTCI ownership increases as an individual’s age increases by 

the marginal effect of 0.013. This result provides evidence in support of hypothesis 16 

(Table 4.3).  

The results show that children associate negatively with LTCI, such that the 

likelihood of LTCI ownership decreases as an individual’s children count increases by 

the marginal effect of -0.027. This result provides evidence in support of hypothesis 17 

(Table 4.3). This study finds that gender associates negatively with LTCI ownership, 

where male individuals are less likely to own LTCI than females, as expected (H18; 

Table 4.3), by the marginal effect of -0.137.  

This study finds that marital status associates positively with LTCI ownership, 

where individuals who are married are more likely to own LTCI than those who are not 

married by the marginal effect of 0.144.  Moreover, educational attainment associates 

positively with LTCI ownership, where those individuals with a college degree are more 

likely than those with a degree to own LTCI by a marginal effect of 0.380. These results 

provide evidence in support of hypotheses 19 and 21 (Table 4.3). 

 

Discussion 
Life cycle theory suggests that individuals aim to smooth utility consumption 

across the life cycle, such that they transfer savings from life periods of low marginal 

utility to fund future periods of high marginal utility where uncertainty exists (Ando & 

Modigliani, 1963; Browning & Crossley, 2001; Modigliani & Brumberg, 1954). Chronic 

illness is a health uncertainty where an individual struggle to perform two of six activities 

of daily living, where the costs of LTCSS to assist with this declined ADL state are 

uncertain and possess the potential to be financially catastrophic. Consumer demand 

theory as it applies to LTCI suggests that risk-averse individuals aim to maximize their 
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expected utility through the exchange of certain small loss (LTCI premium) for the 

protection against the potentially large uncertain losses that accompany LTCSS during 

retirement (Arrow, 1963; McGarry, 2013). 

Given that without LTCI coverage, LTCSS costs could substantially consume or 

greatly exceed median incomes of Americans age 65 and above (AARP Public Policy 

Institute, 2018), this study investigates LTCI ownership among older Americans aged 50 

and above. Extensive research exists that investigates the economic and socio-

demographic factors that contribute to this long-term care insurance puzzle (Finkelstein 

& Brown, 2008, 2011). After controlling for the factors identified in the literature and 

according to theory, this study examines whether consumer personality traits could help 

partially explain the gap between the theoretical and empirical consumer demand for 

long-term care insurance. The results of this paper showed that after accounting for 

theoretically based economic and socio-demographic factors associated with consumer 

LTCI demand, that personality did serve as a statistically significant characteristic 

associated with LTCI ownership. 

Five Factor Model Personality Traits 

Conscientiousness. The results show that individuals with greater consciousness 

are more likely to own LTCI (Table 4.8). The mean age of this study is around 68 years 

old and the conscientiousness trait mean for this study is the second highest among the 

Big Five (Table 4.5), which aligns with empirical evidence that as age increases, 

individuals display greater levels of conscientiousness (Costa & McCrae; 2003)  

Consumer demand theory as it applies to LTCI suggests that risk-averse 

individuals have a goal, which is to mitigate the financial uncertainty risks that stem from 

the uncertain need of LTCSS during retirement (Arrow, 1963; McGarry, 2013). 

Individuals with higher levels of conscientiousness possess the trait facet of achievement-

striving; in other words, goal-striving.  McCrae and Costa (2003) suggested that 

individuals who possess the achievement-striving facet tend to plan ahead and 

accomplish their goals. Risk-averse consumers who possess a goal to avert financial 

uncertainty risk that accompanies LTCSS in a declined ADL state could increase their 

demand for LTCI.  Pinjisakikool (2017) found that those with higher levels of 

conscientiousness associate with lower levels of financial risk tolerance (which translates 
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to a positive association of risk-aversion). The empirical evidence suggests that those 

with higher levels of conscientiousness are financially risk-averse, which could increase 

their demand for LTCI to protect against the financial and health uncertainties of 

potential chronic illness during the last stage of the life cycle. Research suggests that 

conscientiousness associates positively with retirement planning (Hershey & Mowen, 

2000), which supports the result of this study where conscientiousness associates 

positively with LTCI; a strategy that helps smooth consumption utility during retirement. 

Furthermore, individuals who strongly identify with conscientiousness posses the 

characteristics of competence, deliberation, and self-discipline.  LTCI policies are 

complex products, which tend to suffer from high mispricing comparative to other 

uncertainty insurances (Mitchell, 1999; Brown & Finkelstein, 2008). The characteristics 

of competence and deliberation may facilitate increased understanding of LTCI and thus 

increase demand for an LTCI purchase. Moreover, self-discipline could help individuals 

maintain the premium payments necessary to fund an LTCI policy.  

Economic and Social-Economic Factors that Influence Long-Term Care Insurance 

Ownership 

All but one, health and sociodemographic characteristics associated with long-term 

care insurance ownership (Table 4.8), where all show evidence in support of the expected 

hypotheses (Table 4.3).  

Work status, Earned Income, Home Equity. Consumer demand theory as it 

applies to LTCI suggests that risk-averse individuals aim to smooth consumption utility 

during retirement across health states, such that LTCI can protect against unexpected 

chronic illness and the LTCSS associated with a declined ADL state (Arrow, 1963; 

McGarry, 2013). The result of this study show that when compared to voluntarily not 

working, those that are currently working and those that are retired, have a positive 

association with LTCI ownership (Table 8).  These results could provide support for 

those that currently work have access and participate in group LTCI that have lower 

qualification barriers at cheaper costs and that being retired with healthy social 

interactions could extend life expectancy and thus greater exposure to potential LTCSS at 

later ages. 
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Results of this study show that both home equity and income associate positively 

with LTCI, respectively (Table 4.8). Researchers have found that higher incomes could 

be a signal for being able to afford the premiums for LTCI (Sloan & Norton, 1997). 

Higher home equity values could serve as a substitute LTCI, particularly in the latter 

stage of the retirement lifecycle stage when there is greater risk of chronic illness. 

However, the results of this study provide support for home equity serving as 

complement to LTCI, such that for those individuals who prefer higher marginal utility in 

the declined ADL state, could activate both home equity and LTIC to meet there 

increased declined ADL state utility preferences (Brown, Goda, & McGarry, 2012 uses 

net worth to support this approach). The positive association results between both home 

equity and income with LTCI ownership suggests that practitioners may benefit from 

investigating lifestyle and level of care preferences of their clients for retirement. 

Whole life, Medicaid, and Annuity. Results of this study show that individuals 

who own whole life insurance are less likely to own LTCI than those who do not (Table 

4.8). Research shows that older Americans own large amounts of life insurance, which 

roughly two-thirds represent cash values (whole life) and could be accessed through a 

tax-free loan to the policy holder (Brown, 2001). These cash values could represent a 

form of accumulated pre-cautionary savings that can be accessed to fund uncertainties 

such as health shocks (Brown, 2001). Thus, the results of this study provide evidence that 

whole life insurance may be viewed as a substitute for LTCI. Practitioners would benefit 

from presenting different estate planning alternatives that suit the bequest, and informal 

and formal care preferences of their clients such that accessing the cash value inside 

whole life policies could reduce bequeathable assets. 

 The presence of the Medicaid program could crowd-out the demand for LTCI, 

such that those with higher marginal utility consumption paths in their full ADL state, 

would decline LTCI premiums to maximize utility early in retirement and spend down 

assets to qualify for Medicaid and during their declined ADL state (Ameriks, 2018). This 

strategy avoids the implicit tax on LTCI premiums, where a portion of the LTCI premium 

would pay for LTCSS services that would otherwise be provided for by Medicaid (Brown 

& Finkelstein 2008;2009). Thus, as with cash value life insurance, Medicaid can be 

viewed as a substitute for LTCI and lower demand for LTCI.  
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However, this study’s results show conflict with the expected hypothesis (H15; 

Table 4.3), where those that have government health insurance are more likely to own 

LTCI than those that do not (Table 4.8). This result illustrates the potential dominance of 

preferences over economic factors. Researchers found that those who believed Medicaid 

covers LTCSS after spending down assets were more likely to own LTCI than those who 

did not hold this belief, thus potentially providing a preference signal for higher quality 

of care during a declined ADL state (Brown, Goda, & McGarry, 2012). Practitioners 

would benefit from learning the quality of care preferences of their clients that should 

enhance the appeal of a customized solution to LTCSS needed during retirement. 

 The presence of annuities could serve as a substitute or complement to LTCI. The 

results of this study show that those who own private annuities are more likely to own 

LTCI than those who do not (Table 4.8). Consumer demand theory as applied to LTCI 

suggests that individuals aim to maximizes their utility consumptions smoothing patterns 

across full and declined ADL states (Arrow, 1963; McGarry, 2013). However, Pauly 

(1990) suggested that LTCI premiums reduces marginal utility in full ADL states and the 

policy benefit increase marginal utility in declined ADL states, where individuals would 

be deemed rational to decline LTCI. Pauly (1990) further suggested that a rational 

individual would prefer to purchase product that paid a guaranteed annuity during full 

ADL states, and an LTCI policy that paid benefits during declined LTCI states. Such a 

product did not exist in 1990; today this hybrid policy exists and demand for this policy 

now exceeds stand-along LTCI (Korn, 2018). The results of this study provide evidence 

that private annuities can viewed as a complement to stand alone LTCI.   

Bequest Expectation & Health Status. An individual’s bequest expectation 

preferences could impact their demand for LTCI. Results for this study show that those 

that possess a bequest expectation are more likely to own LTCI than those who do not. 

Consumer demand theory as applied to LTCI suggests that risk-averse individuals aim to 

smooth consumptions utility during retirement without regard to full- or declined ADL 

states (Arrow, 1963; McGarry, 2013). However, individuals could possess a preference 

for higher utility maximation in one health state compared to the other, which would 

shape their bequest expectation preferences. Should an individual prefer higher marginal 

utility consumption during their full ADL state, then these individuals would forgo 
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paying LTCI premiums and use those dollars to maximize utility during their healthier 

state (Ameriks, 2018). In this scenario, these full ADL state individuals would use their 

accumulated assets to (a) maximize full ADL state utility (b) self-insure the potential 

costs of LTCSS or spend their assets down to qualify for Medicaid LTCSS coverage and 

(c) transfer their remaining assets to their heirs. Conversely, should a risk-averse 

individual desire to maximize their declined ADL state, thus placing a higher value on 

the level of formal care during this state, this individual would (a) purchase LTCI 

insurance during their full ADL state (b) maximize consumption utility during their ADL 

declined state through the increased value of formal LTCSS care and (c) protect their 

accumulated assets from the probability of spending down to suboptimal bequest 

preferences to qualify for Medicaid and/ or self-inuring. The individual in the latter 

strategy possess a stronger bequest preference than the former, such that the latter 

strategy allows the individuals to target the bequest amount, whereas the former strategy 

defines the bequest amount after the fact.  

 Consumer demand as it applies to LTCI suggests that risk-averse individuals aim 

to mitigate the physical and financial uncertainty risks associated with chronic illness 

through the purchase of LTCI (Arrow, 1963; McGarry, 2013). The results for this study 

show that those who currently smoke (poorer health) are less likely to own LTCI than 

those who do not smoke (subjective good health; Table 4.8). Ideally, those with 

decreased health may estimate their probability for formal LTCSS care would increase 

and thus demand LTCI. However, the negative association with LTCI makes sense if 

their current health is poor and the LTCI underwriting process reveals this condition, and 

thus prices the LTCI premium outside the individual’s budget constraint. 

Age & Children. The probability that an elder American will require LTCSS 

increases with age, which directly affects the cost of an LTCI policy (McGarry, 2013). It 

makes sense that the results of this study find that the likelihood of LTCI ownership 

increases as age increases (Table 4.8).  Studies show ADL limitations increases over the 

years of 65 to 85 such that 20 percent of those age 65 to 74 report having functional ADL 

limitations compared to 40 percent of those age 85 and above (CBO, 2013). All else 

equal, the average annual premium cost for a policy in 2015 ranged from $2,624 for those 

aged 55-64, to $5,241 for those 75 and older, respectively. This data suggests that risk 
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averse individuals who aim to protect against the financial and LTCSS health 

uncertainties should purchase LTCI and decide to purchase earlier in the retirement life 

cycle. 

This study finds that as number of children increase, LTCI demand from parents 

decreases (Table 4.8). This result makes sense given that a large proportion of LTCSS 

care is provided by informal caregivers (Johnson & Wiener, 2006).  Expected utility 

theory suggests that consumption smoothing utility can be obtained in full ADL and 

declined ADL states based on consumer preferences, such as available complement and 

substitute goods and services and informal and formal LTCSS care (Brown & 

Finklestein, 2009; Finklestein Luttmer, & Notowidigdo, 2008). The results of this current 

study support that parents place higher values on the informal LTCSS provided by 

children, which serve as a substitute for formal LTCSS, which decreases demand for 

LTCI (Mellor, 2001; McGarry, 2013).   

Gender, Marital Status, and Education. Consumer demand theory as applied to 

LTCI suggests than through the purchase of LTCI, risk-averse individuals gain protection 

against the uncertainties of declined ADL states and financial risks of LTCSS costs 

towards the end of the life cycle (Arrow, 1974; Brown & Finkelstein, 2008; McGarry, 

2013). The result of this study finds that men are less likely to own LTCI than women, 

which make sense given that women have longer life expectancies from birth, on 

average, than men, and live longer in retirement, on average, than men as well (Arias & 

Xu, 2019). Therefore, since women tend to live longer than men, on average, they have 

greater risk exposure to these uncertainties, thus should have a higher demand for LTCI 

than men.  

The results of this study find that those that are married are more likely to own LTCI than 

those who are not. Consumer demand theory suggests that LTCI provides protection 

against the financial health shocks that arise with uncertainty LTCSS costs during 

retirement (Arrow, 1974; Brown & Finkelstein, 2008; McGarry, 2013). Americans are 

experiencing longer life spans, which lends increased exposure to the financial and health 

uncertainty of chronic illness. Theoretically, given the must consider two life spans 

compared to single individuals, coupled households have greater exposure to the financial 
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and health shocks presented by the potential need of LTCSS during retirement. This 

increased uncertainty risk should increase LTCI demand from those who are married.  

However, the results of this study reveal the potential preferences of coupled 

individuals in two-ways; (a) the preference for spousal care to perform LTCSS and (b) 

they prefer to pool their resources to substitute cheaper informal care for the common 

mispricing’s of LTCI. Research shows that, on average, LTCI tends to be costlier than 

other uncertainty insurances (Brown & Finkelstein 2007, 2008), and that 40 percent of 

home care is provided by a spouse (Johnson & Wiener, 2006). Should clients prefer 

spousal informal care over formal care, practitioners could help their clients save more 

accumulated wealth to self-fund their higher declined ADL state consumption utility. 

 The results of this study show that those with a college degree, on average, are 

more likely to own LTCI than those who do not. This result makes sense given that 

human capital theory suggests that, on average, those that attain higher levels of 

education tend to earn higher incomes and achieve higher levels of net worth, on average 

(Becker, 1964; 1994). The theoretical evidence and results of this study suggest that those 

with higher educational attainment, and thus higher incomes, on average, that they could 

possess higher consumption smoothing utility paths across the life-cycle, which would 

increase their demand for LTCI during retirement to protect their accumulated with from 

extreme drawdowns from the potential financial risks associated with chronic illness. 

Practitioners could help clients meet their higher consumption path need during 

retirement by presenting LTCI as protection for their accumulated wealth against the 

financial health uncertainties of LTCSS.  

 

Limitations 
While this current studies results show that personality traits could help partially 

explain the demand for LTCI, where specifically, those that strongly identify with 

conscientiousness associate positively with LTCI ownership, this study has its 

limitations. First, only 12.56 percent of this studies sample owns LTCI. Furthermore, 

only 5.22 percent and 4.04 percent of individuals in this study own whole life insurance 

and annuities, respectively. Both of which serve as potential substitutes for LTCI. 

However, these low take up rates across uncertainty insurances highlight the puzzles of 
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demand for these protection schemas. Secondly, more individuals could own annuities as 

a substitute for LTCI. The annuity ownership variable in this study is limited by data 

contamination, such that the variable dichotomizes a continuous variable, where if 

annuity income is present, then annuity ownership is present. If the annuity income 

stream is zero, then annuity ownership is not present. Thus, if an individual has not yet 

annuitized their policy, then they could potentially own an annuity, yet not be captured in 

the model. 

 

Conclusion  
The results of this study suggest that financial, health, and socio-demographic 

factors partially explain the demand for LTCI as the long history of previous literature 

supports. As Brown and Finkelstein report (2009), empirical studies that directly 

investigate the behavioral factors of the lack of demand for LTCI did not exist as of 2009, 

and currently, only a handful of empirical studies directly investigate the beliefs and 

preferences of individuals demand for LTCI (Ameriks, 2018; Brown, Goda, & McGarry, 

2012). This study provides additional support for the recent studies that examine of 

individual’s beliefs and preferences regarding the demand of LTCI (Table 4.8). This 

study extends the literature by investigating the psychosocial influences of personality 

traits with LTCI ownership. This study finds that after accounting for the integral factors 

in the previous literature that individuals with higher levels of conscientiousness 

associate positively with LTCI ownership. Research suggests that those who strongly 

identify with conscientiousness tend to be more risk averse in their financial decision 

making (Pinjisakikool, 2017), which could make the risk-averse purchase of LTCI 

attractive higher conscientiousness individuals.      

 The personality trait results of this study provide important implications for 

practitioners that recommend that clients consider LTCI as part of their risk mitigation 

program within their financial plan. Specifically, for individuals that strongly identify 

with consciousness, should they possess the goal of protecting against the financial and 

health uncertainties of the potential need for LTCSS during retirement, practitioners 

could appeal their traits deliberation, achievement-striving, and competence, which tend 
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to avail them attributes of planning in advance, accomplishing their goals, and being 

rational and informed, respectively (Costa & McCrae, 2003). 

 Although, researchers have found personality traits to have predictive value on 

how individuals process information, behave under uncertainty, and make decisions 

(Bensi, 2010), their predictive power is not causal. Personality traits predict the 

reoccurrence and intensity of personality trait tendencies across life events across the life 

cycle (Golsteyn & Horisch, 2017; Roberts & DelVecchio, 2000). Future research would 

benefit from primary data that can build intervention mechanisms that result in direct 

inferences from purchase decisions regarding uncertainty insurance.  
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Tables 
Table 4.1 – Five Factor Model (FFM) Personality Traits 
Personality Traits Characteristics Adjectives 
Openness to new experience Ideas, Fantasy, Aesthetics, 

Actions, Feelings, Values 
Curious, imaginative, 
artistic, wide-interests, 
excitable, unconventional 
 

Conscientiousness Competence, Order, 
Dutifulness, Achievement-
striving, Self-discipline, 
Deliberation 

Efficient, organized, not 
careless, thorough, not 
lazy, not impulsive 
 

Extraversion Gregariousness, 
Assertiveness, Activity, 
Excitement-seeking, Positive 
emotions, Warmth 

Sociable, forceful, 
energetic, adventurous, 
enthusiastic, outgoing 
 

Agreeableness Trust, Straightforwardness, 
Altruism, Compliance, 
Modesty, Tender-
mindedness 

Forgiving, not demanding, 
warm, not stubborn, not 
show-off, sympathetic 
 

Neuroticism Anxiety, Angry-hostility, 
Depression, Self-
consciousness, 
Impulsiveness, Vulnerability 

Tense, irritable, not 
contented, shy, moody, not 
self-confident 
 

 

 

Table 4.2 - Summary Statistics of the FFM Personality Traits 
  Scale Range Cronbach's Alpha  
FFM Personality Traits Mean Min Max This Study HRS - MIDI 
Openness 2.91 1 4 0.85 0.81 
Conscientiousness 3.26 1 4 0.77 0.67 
Extroversion 3.26 1 4 0.72 0.76 
Agreeableness 3.50 1 4 0.86 0.79 
Neuroticism 2.01 1 4 0.83 0.71 
Notes: Cronbach's Alpha score≥0.70 considered "acceptable" in most social science research. 
Operationalized by the Mid Life Development Inventory (MIDI) Personality Scales. 

 



Texas Tech University, Preston D. Cherry, May 2020 

143 
 

 

Table 4.3 - Hypotheses of Associations with Long-Term Care Ownership 
(LTCO) 
FFM Traits Hypotheses:  
Openness  H1: (-) 
Conscientiousness H2: (+) 
Extraversion H3: (-) 
Agreeableness H4: (+) 
Neuroticism H5: (-) 
Financial & Health Factors of LTCO Hypotheses:  
Work status - working H6: (+) 
Work status - retired H7: (+) 
Income - earned  H8: (+) 
Financial assets - non-housing H9: (-) 
Home equity - net  H10:(-) 
Whole life insurance - present H11:(-) 
Annuity ownership - present H12:(+/-) 
Bequest expectation - present H13:(+) 
Health status - smokes H14:(+/-) 
Health liquidity - gov't insurance H15:(-) 
Socio-demographic Factors of LTCO Hypotheses:  
Age H16:(+) 
Children H17:(-) 
Gender - male H18:(-) 
Marital Status - married H19:(+) 
Race - white H20:(-) 
Education - college degree H21:(+) 
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Table 4.4 – Summary Statistics (full sample) 
Factors of Long-Term Care Ownership (LTCO) – categorical variables 

  Frequency Percentage 
Dependent Variable     
Long-Term Care – Yes 1,686 12.56% 
Long-Term Care – No 11,741 87.44% 
Financial & Health Factors of LTCO   
Work status – working 4,816 35.87% 
Work status – not working 958 7.13% 
Work status – retired 7,653 57.00% 
Whole life ins. – Yes 701 5.22% 
Whole life ins. – No 12,726 94.78% 
Gov’t health ins. – Yes 8,896 66.25% 
Gov’t health ins. – No 4,531 33.75% 
Private annuity – Yes 542 4.04% 
Private annuity – No 12,885 95.96% 
Bequest expect. – Yes 11,493 85.60% 
Bequest expect. – No 1,934 14.40% 
Health – does not smoke 11,851 88.26% 
Health – smokes 1,576 11.74% 
Socio-demographic Factors of LTCO   
Male 5,418 40.35% 
Female 8,009 59.65% 
Married 8,519 63.45% 
Not Married 4,908 36.55% 
White 10,203 75.99% 
Non-white 3,224 24.01% 
College degree 3,285 24.47% 
No degree 10,142 75.53% 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,427 
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Table 4.5 - Summary Statistics (full sample)   
Factors of Long-Term Care Ownership (LTCO) - continuous variables 

Variables Mean Std. Dev. Scale Range 
Financial Factors of LTCO     Min Max 
Income - earned   $15,723   $40,507  0  $1,000,000  
Financial Assets - non-housing    $139,782     $600,765      $(1,499,500)    $32,500,000  
Home equity - net    $131,519     $193,268   $(500,308)  $5,000,004  
Socio-demographic Factors of LTCO       
Age 68.34 10.760 18 104 
Children 3.10 2.0431 0 20 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files for the 
LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,427 
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Table 4.6 - Summary Statistics (sub-sample; frequency & distribution) 
Factors of Long-Term Care Ownership (LTCO) - predictor variables 
  Dependent Variable 

 
LTCO 

Yes 
LTCO 

No 
LTCO 

Yes 
LTCO 

No 
Variables Frequency Percentage 
Financial & Health Factors of LTCO       
Work status - working 521 4,295 10.82% 89.18% 
Work status – not working 58 900 6.05% 93.95% 
Work status - retired 1,107 6,546 14.46% 85.54% 
Whole life ins. - Yes 1,537 11,189 12.08% 87.92% 
Whole life ins. - No 149 552 21.26% 78.74% 
Gov't health ins. - Yes 1,268 7,628 14.25% 85.75% 
Gov't health ins. - No 418 4,113 9.23% 90.77% 
Private annuity - Yes 134 408 24.72% 75.28% 
Private annuity - No 1,552 11,333 12.05% 87.95% 
Bequest expect. - Yes 1,595 9,898 13.88% 86.12% 
Bequest expect. - No 91 1,843 4.71% 95.29% 
Health – does not smoke 1,581 10,270 13.34% 86.66% 
Health – smokes 105 1,471 6.66% 93.34% 
Socio-demographic Factors of LTCO       
Male 633 4,785 11.68% 88.32% 
Female 1,053 6,956 13.15% 86.85% 
Married 1,120 7,399 13.15% 86.85% 
Not Married 566 4,342 11.53% 88.47% 
White 1,411 8,792 13.83% 86.17% 
Non-white 275 2,949 8.53% 91.47% 
College degree 677 2,608 20.61% 79.39% 
No degree 1,009 9,133 9.95% 90.05% 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files 
for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,427 
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Table 4.7 - Summary Statistics (means; subsample) 
Factors of Long-Term Care Ownership (LTCO) - continuous variables 
  Dependent Variable 

 LTCO - Yes 
Variables Mean Std. Dev. Min Max 
Financial Factors of LTCO         
Income (earned)     $ 18,166   $ 52,772  0  $800,000  
Financial Assets (non-housing)  $269,870    $721,879   $(230,000)      $10,100,000  
Home equity (net)  $182,764   $215,644   $(266,664)     $3,650,098  
Socio-demographic Factors of LTCO         
Age 71.17 10.0569 36 96 
Children 2.84 1.9032 0 13 

 LTCO - No 
Variables Mean Std. Dev. Min Max 
Financial Factors of LTCO         
Income (earned)  $15,372   $ 38,416  0  $1,000,000  
Financial Assets (non-housing)    $121,101   $578,946      $(1,499,500)    $32,500,000  
Home equity (net)    $124,161   $188,709   $(500,308)  $5,000,004  
Socio-demographic Factors of LTCO         
Age 67.93 10.7974 18 104 
Children 3.13 2.0598 0 20 
Notes: Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2014 HRS RAND Fat Files for the 
LB Questionnaire. Sample, cluster, and stratification weights are applied. N= 13,427 
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Table 4.8 - Average Marginal Effects (probit model)   
FFM Personality Traits & Factors That Influence Long-Term Care Ownership (LTCO) 
 
Variables 

Marginal 
Effect 

p-values 
(in parenthesis) 

Standard  
Error 

Five Factor Model Personality Traits    
Openness to experience 0.060  0.039 
Conscientiousness   0.107* (0.031) 0.048 
Extraversion -0.038  0.027 
Agreeableness 0.058  0.048 
Neuroticism 0.023  0.035 
Financial & Health Factors of LTCO 
(reference group in parenthesis) 
Income - earned 0.011** (0.002) 0.004 
Financial assets – non-housing     0.001  0.001 
Home equity – net    0.001*** (0.001) 0.001 
Working (not working) 0.236** (0.009) 0.088 
Retired (not retired)   0.347*** (0.001) 0.087 
Whole life ins. (no whole life ins.) -0.201** (0.004) 0.067 
Gov’t ins. (no gov’t ins.) 0.157** (0.016) 0.063 
Private annuity (no annuity) 0.171** (0.011) 0.065 
Bequest expect (no beq. expect)   0.453*** (0.001) 0.070 
Health – smokes (does not smoke) -0.177** (0.011) 0.067 
Socio-demographic Factors of LTCO 
(reference group in parenthesis) 
Age     0.013*** (0.001) 0.002 
Children -0.027* (0.018) 0.011 
Male (female)     -0.137*** (0.001) 0.034 
Married (not married)    0.144** (0.002) 0.044 
White (non-white) 0.006  0.056 
College degree (no college degree)       0.380*** (0.001) 0.043 
Notes: *** p<.001 **p<0.01, * p<0.05, † p<0.10           F-test  17.26 
Data compiled from RAND HRS Longitudinal File (2014, v2) merged with the 2012 & 2014 HRS RAND Fat 
Files for the LB Questionnaire. Sample, cluster, and stratification weights are applied. N = 13,427   
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