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Introduction 
 

In response to the acknowledgement that Americans are lacking the skills to 

effectively manage their financial lives, programs and initiatives have been developed to 

promote financial literacy and provide financial education to U.S. consumers. Most of the 

interventions provided by federal government and financial practitioners have focused on 

providing specific financial skills to specific subpopulations (Collins & O’Rourke, 2010; 

Lyons, Palmer, Jayaratne, & Scherpf, 2006). The results from these different programs 

and populations have been generally positive, but small (Bernheim & Garrett, 2003; 

Bernheim, Garrett, & Maki, 2001; Collins & O’Rourke, 2010; Lyons, et al., 2006; Way 

& Ang, 2010). Furthermore, these studies are also only focused on short-term 

interventions and measure short-term outcomes (Collins & O’Rourke, 2010).  

While targeted and short-term financial literacy initiatives have blossomed and 

been the subject of research, we know much less of the mechanism of what contributes to 

higher financial literacy that will in turn lead to better financial well-being. In particular, 

little is known regarding whether and how human capital, especially non-cognitive 

psychological human capital, impacts financial literacy. There is a growing body of 

research examining the link between cognitive abilities and financial knowledge, or the 
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link between cognition and financial outcomes (Banks & Oldfield, 2007; Benjamin, 

Brown, & Shapiro, 2006; Cole & Shastry, 2009; McArdle, Smith, & Willis, 2009). These 

studies provide evidence that cognition broadly impacts financial planning, actual 

investment choices and wealth outcomes. Focusing specifically on early life predictors, 

Herd, Holden and Su examined the links between early life cognition and schooling 

experiences and late life financial literacy (Herd, Holden, & Su, 2010). They found that 

early life cognition, especially for those with very low IQ scores, and schooling have 

impacts on late life financial literacy. Thus while there is emerging evidence 

demonstrating cognition affects financial literacy, there is little research examining 

whether and how non-cognitive psychological human capital, such as personality traits, 

impact financial literacy. 

Along with the challenge comes the particular concern of how to measure 

financial capability among vulnerable populations, since the knowledge and behavior 

questions being asked in current financial literacy surveys may not be as relevant to 

lower-income and/or older populations as to other segments of the population. This study 

utilizes a new measure of financial “literacy” - financial self-awareness – in attempt to 

supplement the existing measures of financial literacy. Financial self-awareness reflects 

individuals’ knowledge of their financial resources, which captures both knowledge and 

behavior needed for managing financial lives for various populations. In the current 

literature no studies have incorporated the concept of financial self-awareness, to 

examine the link between personality traits and financial self-awareness. What 

psychological characteristics do financially self-aware individuals possess? Does 

personality and psychological orientation influence one’s financial self-awareness level 
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above and beyond the effect of cognitive abilities and other early life factors? The 

purpose of this study is to examine the role of personality traits and psychological 

orientations in determining late life financial self-awareness. Moreover, this study serves 

to validate financial self-awareness as a supplementary measure to current financial 

literacy measures, not merely a proxy for personality. Therefore, this study contributes to 

the literature for validating financial self-awareness as an important and separate measure 

from existing financial literacy measures, and for identifying the demographics and 

characteristics of population more likely to be financially unaware, with the implication 

of being able to provide well-targeted interventions promoting self-awareness across the 

life course to improve financial well-being in later life. 

This essay proceeds as follows. First I will introduce the theoretical framework of 

human capital theory and its conventional usage in economic literature, followed by the 

development of the theory to incorporate psychological human capital. In Section II I will 

provide existing evidence for the links between human capital and financial literacy, 

which is confined to cognitive human capital.  In section III, I will discuss the literature 

that emphasizes non-cognitive traits in studying economic behaviors, and studies that link 

non-cognitive traits and cognition, and how they motivate the inclusion of psychological 

human capital into the framework. In Section IV, based on human capital theory with 

psychological human capital incorporated, I will examine whether personality traits and 

psychological orientations have an effect on financial self-awareness, and whether and 

how personality traits and psychological orientations mediate the relationship between 

financial self-awareness and early-life cognition, education and school experiences. 

Section V and section VI will provide results and concluding comments. 
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I. Human Capital Theory – from Cognitive Human Capital to Non-Cognitive 

Human Capital 

Traditional human capital theory in economic literature posits that individuals 

invest in one’s selves more years of education instead of heading into job market in order 

to gain higher wages in the future, ultimately leading to the accumulation of more wealth. 

Mincer (1962) and Becker (1962), probably the two most well-known authors of Human 

Capital Theory, suggested that personal productivity, and hence real wages, depend 

critically on human capital accumulation. The theory stresses the importance of cognitive 

abilities that are fostered- or at least rewarded- via more years of schooling in 

determining a better financial outcome.  

A more recent development of Human Capital Theory introduces non-cognitive 

human capital into the model. Heckman, Stixrud and Urzua (2006) establish that a low-

dimensional vector of cognitive and noncognitive skills (e.g. personality traits) 

contributes to the variations in a variety of labor market and behavioral outcomes such as 

wages, schooling, work experience, occupational choice, and participation in a range of 

adolescent risky behaviors. In particular, they found that for those various behavioral 

outcomes, a significant change in the level of noncognitive skills has an effect on 

behavior, which is comparable to or even greater than a corresponding change in 

cognitive skills. Goldsmith and colleagues were among the few who studied the 

contribution of psychological capital to wages (Goldsmith, Veum, & Darity, 1997). 

Using data from National Longitudinal Survey of Youth, they found evidence that 

psychological capital has both a direct effect via self-esteem, and an indirect effect 



  5 

through locus of control, on an individuals’ real wage. Even more striking, the results 

show that an individual’s real wage is more sensitive to a change in self-esteem than to 

comparable alterations in cognitive human capital. In other words, it suggests that 

psychological human capital matters more than cognitive human capital in explaining 

wage outcomes.  

Indeed, the development of human capital theory from considering cognitive 

human capital to incorporate non-cognitive human capital expands the scale of the 

implication of the theory. It provides theoretical support to the newer studies exploring 

alternative channels through which non-cognitive capital affects various financial 

outcomes. More importantly, it inspires this study to test the role of non-cognitive human 

capital in determining financial awareness. In the following section, I begin with a 

discussion of the evidence from the recent financial literacy literature to illustrate that 

cognitive abilities might be linked to financial literacy, including behaviors. 

II. Evidence for the Links between Cognitive Human Capital and Financial Literacy 

A. Cognitive Ability and Financial Behaviors 

There is an emerging trend in the fields of economics and behavioral science to 

study the relationship between cognition and economic behavior (Banks & Oldfield, 

2007; Benjamin, et al., 2006; Cole & Shastry, 2009; McArdle, et al., 2009). Among 

various cognitive abilities, numeracy has been of central interest, since it is assumed that 

more numerate individuals maybe more capable of processing information and making 

complex “optimal” decisions, including financial decisions such as saving and investment 

behavior. A study by Peters et al. (2006) provides explanations of why numeracy affects 

decision-making. They found that highly numerate individuals are more likely to retrieve 
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and use appropriate numerical principles, thus making themselves less susceptible to 

framing effects. Moreover, the highly numerate tended to draw stronger and more precise 

affective meaning from numbers and numerical comparisons after deliberation, in turn to 

guide them to make right decisions. Alternately, the less numerate were influenced more 

by competing, irrelevant affective considerations, therefore hindering their capacity of 

making good decisions. They concluded that numerical ability appears to matter to 

judgments and decisions in important ways, and those low in numerical ability may need 

different decision aids than those high in numerical ability (Peters, et al., 2006). As a 

result, the role of numeracy has become an important aspect of studying financial 

literacy. 

The relationship between numeracy and financial outcomes has been investigated 

by several researchers. Recent studies confirm a link between numeracy and household 

wealth (Banks & Oldfield, 2007; Lusardi & Mitchell, 2005, 2007; McArdle, et al., 2009). 

In addition to the role of numeracy, there has been growing interests in studying the 

relationship between other cognitive ability measures and financial decision making and 

financial outcomes. For example, Cole and Shastry (Cole & Shastry, 2009) used 

cognitive measures obtained from the Armed Services Vocational Aptitude Battery 

(ASVAB) and the Armed Forces Qualifying Test (AFQT),  which represents respectively 

“knowledge” that may have been acquired in school, and “reasoning ability” such as 

math skills, paragraph comprehension and numerical operations. They demonstrated that 

cognitive ability increases financial market participation, measured by various forms of 

savings and investments. Also using ASVAB, Agarwal and Mazumder (Agarwal & 

Mazumder, 2010) found that individuals with higher ASVAB composite test scores, and 
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specifically those with higher math scores, are substantially less likely to make financial 

mistakes later in life, such as using a credit card for a transaction after making a balance 

transfer on the account, or inaccurately estimating the value of a home on a home equity 

loan or line of credit. Another study on financial mistakes was done by Stango and 

Zinman (Stango & Zinman, 2009), which shows that households who present the 

cognitive bias of systematically miscalculating from information on nominal repayment 

levels are more likely to possess loans that have higher interest rates. Elaborating the 

measures of cognition, McArdle and colleagues developed a set of measures of the 

various dimensions of cognitive ability including measures of the stock of accumulated 

knowledge (crystallized intelligence) and the dimensions of cognitive ability associated 

with processing decisions (fluid intelligence). However, their results show that in 

explaining wealth, the more elaborate measures of cognition are dominated by simple 

measures of numeracy (McArdle, et al., 2009).  

With regard to investment behaviors, cognition also plays an important role. 

Focusing on mutual fund managers, Chevalier and Ellison (1999) find that those who 

graduated from more prestigious institutions with high average SAT scores outperform 

those who graduated from less selective institutions. Korniotis and Kumar (2009a) find 

that among individual investors, stock-selection ability for making portfolio choice 

declines dramatically after the age of 64, which is approximately when cognitive ability 

declines. In a later study Korniotis and Kumar (2009b) found that individuals with high 

cognitive abilities earn higher risk-adjusted returns on stock-selection performance than 

those with low cognitive abilities. One existing research in Europe by Christelis, Jappelli, 

and Padula (2006) examined the link between directly measured household cognitive 
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ability from math, verbal and recall tests to investment decisions. They also found that 

cognitive abilities are strongly correlated with investment in the stock market. 

B. Cognitive Abilities and Financial Knowledge 

Only more recently have some studies begun to explore the relationship between 

cognition and financial knowledge, which intuitively should be a mediator between 

cognitive abilities and financial behaviors. In part, this more recent literature has been 

catalyzed by findings that link cognitive ability to wealth (Lusardi and Mitchell 2005; 

Banks and Oldfield 2007; McArdle et al. 2009). However, the findings from studies 

focused on the link between cognition and knowledge have been more mixed. In Banks 

and Oldfield’s study(2007), not only did they look at correlations between numeracy and 

financial asset holding, they also discovered that numerical abilities are strongly 

positively correlated with knowledge of retirement information and pension 

arrangements. On the other hand, a study by Gustman, Stienmeier and Tabatabai (2010) 

using Health and Retirement Survey (HRS) explored the link between cognition 

(numeracy in particular) and knowledge of one’s pension plan and Social Security rules. 

The authors presumed that one avenue through which numeracy influences wealth is 

through an effect on understanding of financial instruments, in their case referring to 

knowledge of one’s pensions and Social Security. Nevertheless, they found no evidence 

in support of the hypothesis that knowledge of pensions and Social Security is related to 

cognition, and further concluded that numeracy does not influence wealth in whole or in 

part by affecting financial knowledge of one’s pension plan.  

Contrastingly, Herd, Holden and Su (2010) found that there indeed exists a 

connection between cognition and financial knowledge. The study examined whether 
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cognition (using IQ score taken in high school as measurements) and academic 

performances in high school affect knowledge of one’s own financial circumstances, for 

example, values of one’s bank accounts, values of private pensions, and percentage of 

asset varieties that respondents were able to give an amount to. Unlike Gustman et al’s, 

Herd and colleagues focused on early life factors, therefore used early life cognitive 

ability as a predictor of financial knowledge, rather than using late life measures of 

cognitive ability. Moreover, while Gustman and colleagues (2010) also focus on financial 

literacy in late life, Herd and colleagues (Herd, et al., 2010) used a new measure of 

financial literacy, which represents the awareness level of one’s financial assets in late 

life. The results show that there is a link between early life cognition and later life 

knowledge of one’s own financial circumstances, especially for those in the lower IQ 

bracket and those without a college degree. The work by Herd and colleagues is a 

precursor of the current study, in that it focuses on early life factors, and using 

“knowledge of one’s own financial assets” as an indicator of financial awareness. 

However, their discussion of the connection between early life predictors and late life 

financial literacy is confined to cognitive human capital. 

Thus, prior research has not fully evaluated how both aspects of human capital, 

including cognitive and non-cognitive abilities, may impact financial literacy. Perhaps the 

non-cognitive abilities, for instance, personality traits, in addition to the effects of 

cognition, are critical parts of developing strong financial literacy and behaviors that are 

evidenced in late life.  
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III. Cognition, Non-cognitive traits and their implications in financial literacy 

studies 

A. Links between Cognitive Ability and Non-cognitive Ability: Perspective of Behavioral 

Economics 

No other fields provide better incentives to explore the role of non-cognitive ability in 

determining financial literacy than the field of behavioral economics. What happens 

when classical economic theory on rational consumer behaviors fails to explain irrational 

behaviors?  Why do households not always act in their best financial interest in the 

presence of reliable and credible information? Groups of behavioral economists sought to 

answer these questions by examining the disconnection between the efficient markets 

model and the “nonrational” behaviors in which consumers engage (Braunstein & Welch, 

2002).  One study by Mullainathan and Thaler posits that an individual will remain in a 

situation that is not optimal due to one’s realization of the risk – either real or perceived – 

associated with experimenting something new. They also recognized other behavioral 

traits considered self-destructive economically such as overconfidence, overreaction, 

selflessness and loss aversion (Mullainathan & Thaler, 2000). Other characteristics that 

behavioral economists frequently use for explaining suboptimal behaviors include self-

control problems, procrastination, inertia, and hyperbolic discounting. Intuitively, these 

characteristics represent variations of non-cognitive traits of an individual and might be 

accounted for by including psychological components into the framework. 

Literature in the field of behavioral economics and psychology further provides 

reason to believe that cognitive abilities may actually impact non-cognitive psychological 

skills. For instance, behavioral economic studies show that cognitive abilities are related 
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to time preference and risk aversion (Benjamin, et al., 2006), the two major 

characteristics that reflect non-cognitive traits. The relationship between cognitive ability 

and time preference has been studied widely, and evidence shows that more intelligent 

people are more patient, i.e., they discount future rewards less (Bettinger & Slonim, 

2007; Kirby, Winston, & Santiesteban, 2005; Parker & Fischhoff, 2005). Frederick 

(2005) expanded the concepts to study both time preference and risk preference. On time 

preference, he found that individuals who scored higher on the Cognitive Reflection Test 

(CRT) were generally more “patient”, meaning they were more inclined to choose later 

but larger rewards, especially when making choices between monetary rewards involving 

shorter time horizons. He also found that the high CRT group perceived themselves to be 

significantly less impulsive, more concerned about inflation and (surprisingly) less 

preoccupied with their future. On risk preference, he found that high cognition group was 

more willing to take risks to achieve gains, but less willing to take risks to avoid losses. A 

similar attempt by Benjamin, Brown and Shapiro (2006) found that respondents with 

higher Chilean equivalent of SAT math scores were more likely to choose a larger later 

reward over a smaller sooner one. They also found that higher scored students were more 

likely to choose according to expected value for real decisions involving small stakes, 

while students with poorer cognitive ability presented small-stakes risk aversion. 

Benjamin and colleagues also found that mathematical ability plays an important role in 

affecting real-world behaviors even beyond financial behavior, positively relating to asset 

accumulation, and negatively relating to smoking and obesity (Benjamin, et al., 2006). 

The discrepancies in time preferences and risk preferences among different cognitive 

groups highlighted in both Frederick’s study and Benjamin and colleagues’ study show 
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the importance of considering the interplays between the cognitive ability and non-

cognitive psychological characteristics when studying economic behaviors.  

In sum, behavioral economists focus on understanding the conundrum of why 

consumers behave irrationally.  This research has been used to develop policies and 

programs that motivate positive change in relation to consumer behaviors (Thaler & 

Benartzi, 2004). Recently the area of research has started to look at the interaction 

between cognitive ability and non-cognitive ability in determining behavior patterns. The 

field of study motivates me to explore not only cognitive determinants, but also non-

cognitive determinants of financial behavior, which have often been neglected by past 

research. When observed behaviors cannot be fully explained by cognitive abilities, non-

cognitive ability may provide alternative explanations and additional factors to be 

robustly tested on. Personality traits might just be such an alternative.  

 

B. The Role of Personality in Determining Financial Behavior  

Personality is often mentioned as a potential determinant of preferences for decision 

making, in either financial or health care literature, yet few studies have empirically 

tested it (Flynn & Smith, 2007). Since personality in its nature is a predisposing 

individual characteristic, it has been widely used as predictors for human behavior by 

psychologists and other social scientists alike. In contrast, the area of economic or 

financial behavior is a novel area for personality research. Personality traits are often 

neglected due to the fact that they only reflect individual differences, and therefore are 

regarded as just another source of “unexplained” variance.  
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More recently, however, scholars have started to appreciate the importance of 

personality factors for predictions concerning economic behavior (Austin, Deary, & 

Willock, 2001; Perugini & De Raad, 2001). This newer literature provides insights on the 

factors that underlie individuals’ motives to save or engage in other forms of financial 

behavior. For example, a study by Hershey and Mowen investigated how two individual 

difference dimension- one’s personality and knowledge of financial planning- influence 

pre-retirement savings tendencies (Hershey & Mowen, 2000). They proposed a model of 

personality used to predict individual differences in retirement preparedness. Another 

study conducted in Scotland examined whether personality and intelligence are 

significant predictors of economic behaviors related to farming business. Using Structural 

Equation Modeling, they found that individuals who score high on personality traits such 

as Extraversion, Openness to Experience, Conscientiousness, and cognitive ability are 

more likely to show both production-oriented behavior and environmentally oriented 

behavior, however the effects were mediated by different factors (Austin, et al., 2001). 

Nyhus and Webley (2001) also found that the personality factors such as emotional 

stability, autonomy, and extraversion were robust predictors of saving and borrowing 

behavior. Meanwhile, agreeableness, inflexibility, and tough-mindedness could explain 

certain types of saving depending on the categories (Nyhus & Webley, 2001).  

On the practical side, practitioners in financial industry have gradually noticed the 

importance to take client’s personality into account when advising them on retirement 

planning strategies. Financial wealth management companies customize how their 

advisors communicate with their clients based on assessment of not only the client’s 

financial literacy and risk tolerance level, but also their personality traits. This further 
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assessment contributes to a deeper level of communication about financial issues with 

their clients. As evidence of the usage of personality types, in its annual survey of 

retirement readiness, the Employee Benefits Research Institute (EBRI) has classified 

Americans into five personality types based on common beliefs or attitudes toward 

money and retirement planning: Planners, Savers, Strugglers, Impulsives, and Deniers 

(EBRI, 2002). In a related vein, a study by MacFarland, Marconi and Utkus (2004) 

examined how attitudes toward money and retirement planning are linked to plan 

participation and saving behavior. They came up with five “money attitudes” segments: 

Successful Planners, Up & Coming Planners, Secure Doers, Stressed Avoiders, and Live-

for-Today Avoiders, with each group differs in terms of demographic and behavioral 

characteristics. Generally speaking, attitudinal segmentation reflects differences in 

personality types and suggests a correlation between personality and financial outcomes. 

The findings suggest directions for financial industry marketers and policy makers to 

better tailor their products and services to consumers based on their personality types 

and/or money attitudes. Nevertheless, how personality traits relate to financial 

knowledge, or other forms of financial literacy receives much less attention in either 

industry or research field.  

C. The Role of Personality Traits in Determining Financial Self-Awareness 

The links between personality traits and financial self-awareness, which is presumed 

to be the prerequisite of good financial behavior, still remain unknown. How do 

personality traits impact financial self-awareness? First, personality traits capturing a 

sense of control, a willingness to learn and do new things, and a tendency to plan and 

remain a proactive attitude might have direct impacts on financial self-awareness. These 
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attributes highly resemble the characteristics that a financially self-aware individual will 

possess. Moreover, behavioral economists demonstrate that non-cognitive characteristics 

play an as important role as cognitive abilities in affecting consumer behaviors, while 

psychologists also found personality factors to be significant predictors of economic 

behaviors. Thus, it is logical to assume that personality traits can help to explain part of 

the variation in financial self-awareness, which is deemed to reflect both financial 

knowledge and behavior, and to represent a mindset of caring one’s own financial 

situation.  

Second, personality traits might impact financial self-awareness indirectly through 

cognitive human capital, including cognition and schooling. In other words, personality 

traits might mediate the relationship between cognitive human capital and financial self-

awareness. The sociological literature generally assumes that education develops 

psychological human capital. Indeed, there is evidence that sense of control, a personality 

measure is developed through schooling, and that both personality and psychological 

orientation measures change across the life course (Caspi, Roberts, & Shiner, 2005; 

Mirowsky & Ross, 2007). Taking neuroticism as an example, it is hypothesized that more 

years of schooling, and the accumulation of greater basic skills have effects on reducing 

the level of neuroticism, making individuals feel more in control, which in turn 

increasing the level of financial self-awareness. Previous research by Herd and colleagues 

(Herd, et al., 2010) found that early-life cognition and schooling can help explain the 

variations in late-life financial knowledge regarding individual financial resources. 

However, the effects of cognitive human capital vary across the sample. For example, the 

effects of early-life cognition appear only to those with lower IQ scores and among those 
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without college degrees. On the other hands, the effects of more years of schooling and 

more numeracy-related courses taken are only significant among college graduates. 

Would particular personality traits be able to help to explain the variations in late-life 

financial self-awareness that cannot be explained by cognitive abilities alone? If 

psychological human capital such as personality traits can help explain the relationship 

between cognitive human capital and financial self-awareness, it should mediate a portion 

of the relationship. 

In sum, research to date has been focused on the role of cognitive human capital in 

determining financial literacy. However, the mechanism linking cognitive abilities to 

financial literacy remains unclear. Despite the increasing interests in considering 

psychological human capital in financial and economic literature, to date there have been 

few tests of human capital theory, especially the extent to which psychological versus 

cognitive human capital helps explain the variations in financial literacy. Moreover, there 

has been no study exploring the relationship between a comprehensive assessment of 

personality and financial self-awareness within a population of older adults, who are 

approaching their retirement years. Older adults might be more appropriate and also more 

interesting as the sample of study considering the interplays between the cognitive ability 

and non-cognitive psychological characteristics on financial literacy than younger 

populations, since older adults have shaped and relatively stable personalities, and they 

also have had more experiences in the financial market. Using the modified human 

capital theory as a framework, I examine the role personality traits play in determining 

financial self-awareness, to see whether there are direct relationships, and whether 

personality mediates the cognitive effects. In the same token, I also examine the roles of 
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psychological orientations in determining late-life financial self-awareness. Thus, it is 

hypothesized that some personality traits, including conscientiousness, neuroticism, and 

openness to experience, more salient than other Big-Five factors, have not only direct 

effects on financial self-awareness (hypothesis 1a), but also indirectly mediate the effects 

of cognitive factors on financial self-awareness (hypothesis 1b). Psychological 

orientations, including autonomy, environmental mastery, self-acceptance, personal 

growth, and purpose in life are hypothesized to directly relate to financial self-awareness 

(hypothesis 2a), and mediate the link between cognitive factors and financial self-

awareness (hypothesis 2b). Detailed descriptions of each personality and psychological 

orientation measure and the rationale of why I suspect they are linked to financial self-

awareness are included in the following section of “measurements of psychological 

human capital.” 

IV. Data and Method 

In this empirical study, I employ the Wisconsin Longitudinal Study (WLS) to test 

the relative strength of cognitive human capital (IQ scores, academic performance in high 

school, etc) versus non-cognitive, psychological human capital (personality and 

psychological orientations) in explaining the difference in late life financial self-

awareness among high school graduates in their 60’s. The Wisconsin Longitudinal Study 

(WLS) is a panel study of a random sample of 10,317 men and women who graduated 

from Wisconsin high schools in 1957, and who were interviewed in 1964, 1975, 1992/3 

and 2003/5. The cohort was born in and around 1939, making them aged from 61~64 

during the 2003/5 wave. In addition to detailed demographic and socioeconomic 

characteristics of the respondents, the survey also obtained additional psychological 
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characteristics and retirement planning behaviors. The WLS provides a unique 

opportunity to examine factors impacting financial self-awareness over time. It provides 

advantages of the recently obtained financial knowledge variables and also the ability to 

trace back in earlier financial life.  

A. Outcome Measures 

For outcome measures, a set of measures was developed to establish whether or not 

individuals exhibit good financial skills and knowledge of their individual finances. I 

defined three measures based on the 2003/5 survey data.  

These measures are: 

• Percent of asset questions to which the respondent gave a precise 

answer 

• Knowledge of amounts in checking, savings, and money market 

accounts 

• Knowledge of the value of retirement accounts 

The first measure is intended to capture the respondent’s overall awareness of his 

or her current financial situation. This WLS-constructed measure is a simple accounting 

of the percent of total asset categories held by the respondent (and spouse, if married) for 

which the respondent can provide an exact dollar amount when asked in a series of 12 

questions. Asset categories include property, account balances in retirement plans, and 

life insurance cash values. I include in the sample only those cases that completed the full 

series of asset questions. Respondents who refused to answer at least one asset question 

comprised about 10 percent of the full sample and will be excluded from the analyses.  



  19 

The second measure is intended to capture day-to-day financial awareness. I 

construct a binomial variable from the answer to the question, ‘If you added up all of 

your and your spouses’ checking accounts, savings accounts, or money market funds, 

about how much would they amount to right now?’ The variable is coded as 1 if 

respondents provided a value and 0 if they stated that they did not know the amount. 

Respondents also had the option to refuse to answer. Just under 10 percent of the sample 

refused to answer this question and were thus excluded from these analyses.  

The final measure is intended to capture long-term financial planning skills. Are 

individuals aware of where they stand in relation to their retirement income plans? 

Individuals are asked whether they or their spouse ‘have any retirement plans that 

accumulate an account balance—examples include IRAs, 401(k)s, and profit-sharing 

plans.’ Approximately 75 percent of the sample reported having such a plan. Respondents 

were then asked ‘If you added up all of your and your spouse’s retirement plans that 

accumulate an account balance, about how much would they amount to right now?’ 

About 20 percent of those who reported that they or their spouse had such accounts 

reported that they didn’t know the value. Another 10 percent refused to answer and were 

thus excluded from the analyses. A binomial variable is defined for those with such a 

plan that is equal to 1 if the respondent reports a value and 0 if the respondent reports that 

they don’t know the value.  

Using a longitudinal data set such as WLS has several advantages in defining 

measures of financial literacy. First, it allows researchers to assess both the knowledge 

possessed in the short-run, as well as the behavioral evidence in the long-run. Second, 

since the population in WLS is in the same cohort and individuals are all in their 60’s, 
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researcher can specify the particular financial behavior that is of interest at a certain point 

in financial lifetime, and over what time period the behavior is to be measured.  

Here I will present detailed descriptions of the major covariates including 

personality traits variables and psychological orientations, as well as the baseline 

cognitive measure. Models for empirical analyses will follow. 

B. Measurements of Psychological Human Capital 

 The WLS includes five personality measures (elsewhere referred to as the “Big Five 

Inventory” or BFI (John & Srivastava, 1999)). The measures were collected in the 

1992/1993 survey and are based on self-ratings from 29 questionnaire items. Each 

dimension is assessed based on six items (except for neuroticism, which is based on five) 

that ask individuals the extent to which certain statements apply to themselves. 

Responses are based on a six point scale where the respondents either strongly agreed, 

moderately agreed, slightly agreed, slightly disagreed, moderately disagreed, or strongly 

disagreed. Thus each dimension, like conscientiousness, has a potential range in values 

from 1-42. The BFI is included in other large surveys (e.g., Midlife in the United States) 

and is considered a standard personality measure in psychological studies (John & 

Srivastava, 1999). (For detailed information on these measures, see WLS 2008.)  

The “Big Five” personality measure—which includes conscientiousness, 

extraversion, agreeableness, neuroticism, and openness—is one such measure. 

Conscientiousness measures self-discipline, effort, and the desire to plan for the future, 

which in other words the ability to delay gratification. The ability to delay gratification is 

very much related to the trait “hyperbolic discounting” studied overwhelmingly by 

behavioral economists. Conscientiousness and the desire to plan for the future might 
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therefore affect both the financial awareness and the following financial managing 

behaviors. One would expect conscientious persons would keep track of their finances, 

know better and have more control of their financial circumstances. Therefore it is 

hypothesized that conscientious consumers are more likely to be financially self-aware in 

late-life.  

Neuroticism encompasses elements of self-control and planning, which may also 

impact financial awareness. An alternative opposite view of neuroticism, “emotional 

stability”, has been found to increase discretionary saving in other studies (Brandstätter, 

1996). Emotionally stable people are more likely to be able to follow their own plans and 

budgets than the emotionally unstable (i.e. the neurotic). On the other hand, the neurotic 

people might have a tendency to give in to short term desires (hyperbolic discounting 

revisit!), and are more likely to engage in impulsive and excessive buying. Thus it is 

likely that neurotic persons are less likely to be financially aware of one’s own situation. 

The measure of neuroticism is expected to negatively relate to financial self-awareness. 

Extraversion, agreeableness both facilitate social relationships, which have a 

profound relationship to beneficial financial behavior (Duflo & Saez, 2003), and both are 

expected to have positive relationship with financial awareness. However it is uncertain 

whether the magnitude of the effect would be significant enough or not. Openness to 

experience is characterized by creativity and a preference for novelty (McCrae & Costa, 

2003). Individuals who are more open-minded are more likely to actively engage in 

financial market, therefore are expected to be financially self-aware individuals as well. 

In addition to the Big-Five personality traits, I employ the Ryff scale of 

psychological well-being (Ryff, 1995) as alternative measures for psychological human 
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capital, which includes autonomy, environmental mastery, personal growth, positive 

relations with others, purpose in life, and self-acceptance. I employ measures collected in 

the 1992/1993 survey. Responses to the questions that comprised these measures were 

based on the same six point scale used by respondents to answer the Big Five personality 

measures. (For detailed information on these measures, see WLS 2008.) 

Environmental mastery and autonomy are closely aligned with one’s sense of 

control, and self-acceptance is an alternative to self-esteem (House, et al., 1994; Ross & 

Wu, 1995). These are potential predictors of higher financial self-awareness. Personal 

growth is similar to openness to experience in that they both emphasize intellectual 

curiosity and adaptability which may lead individuals to both seek out and adapt their 

lives to the latest research on ways to improve financial well-being. “Positive relations 

with others” is closely related to extraversion and agreeableness in Big-Five, therefore is 

expected to have positive but minor effects on financial awareness. The measure of 

“Purpose in life” is expected to have similar results with conscientiousness.  

C. Measurements of Cognitive Ability 

 There are various ways to measure cognitive ability. The most straight-forwarded 

method is to utilize standard intelligence tests results (i.e. IQ tests) in order to form an 

indicator of “general cognitive ability”. General cognitive ability refers to the most 

important common factor underlying individuals’ performance on a range of cognitive 

tests (Jensen, 1998). A variety of studies have devised general cognitive ability to assess 

its correlation with behaviors and outcomes (see Jensen, 1998, for a review). An 

alternative is to use academic achievement tests results as a proxy for general cognitive 

ability, such as grades in elementary school, and Scholastic Assessment Test (SAT I). 
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Studies found that grades in elementary school have a correlation coefficient around 0.70 

with general cognitive ability (Jensen, 1998), while SAT I scores correlate greater than 

0.80 with measures of general cognitive ability (Frey & Detterman, 2004). A study by 

Benjamin et al. (2006) measures cognitive ability using both standardized test scores and 

school grades in high school. Some other studies created their own measures for general 

cognitive ability. For example, Frederick in his 2005 study used Cognitive Reflection 

Test (CRT) to measure one type of cognitive ability (Frederick, 2005). CRT is a 3-item 

short questionnaire that are “easy” in the sense that their solution is easily understood 

when explained, yet reaching the correct answer often requires suppression of the 

“impulsive” erroneous answer comes to mind first. After introducing the CRT measure, 

Frederick shows that the CRT scores are predictive of the decision-making characteristics 

such as time preferences and risk preferences. He also compared CRT with other 

cognitive ability measures including SAT and ACT (American College Test) and showed 

that CRT is as good a measure and sometimes better than others. 

In the current study I will use a set of independent variables intended to capture 

basic cognitive ability and the early acquisition of skills that are likely to enhance the 

ability of individuals over their lifetimes to read about, understand, rigorously critique, 

and act on complex information. First and foremost is the summary base line measure of 

IQ in WLS measured in 1957, i.e. when the respondents just graduated from high school. 

The reason of using baseline IQ measures is that I want to examine whether cognition, as 

one of the early life factors, is a critical part of developing strong financial awareness 

evidenced in late life.  
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Childhood Cognitive Ability/IQ. These scores measured in 1955–57, available through 

school district administrative records, are derived from the Henmon-Nelson Test of 

Mental Ability, which was administered to high school students in Wisconsin. The 

Henmon-Nelson test is considered a general measure of intelligence, but a recent analysis 

indicated that, although it captures both fluid and crystallized intelligence, it is more 

strongly correlated with crystallized intelligence (Pallier, Roberts, & Stankov, 2000). It is 

important to note that although high school rank and IQ are correlated (r=0.58), there is 

still meaningful variation and make it worthwhile to examine the two variables 

separately. I ran this variable as a series of three splines. The first was for IQ scores 

below 100; the second spline was for IQ scores from 100 to 120; and the third spline was 

for IQ scores above 120. 

Educational Attainment. This measure calculates years of schooling derived from the 

highest degree attained and number of years of higher educational attainment. It is a 

composite measure based on reports in 1974, 1992/3, and 2004. The measure ranges from 

12 to 20 years, with 12 being a high school graduate and 20 indicating the attainment of a 

PhD. Note that this variable captures additional schooling beyond high school, but also 

throughout adult years. The WLS cohort was one in which women returned to school 

after child rearing. This subsequent schooling is important in capturing effects of later 

schooling on current financial acumen as well as reducing the greater influence in 1957 

of gender (versus scholastic aptitude) on college and post-college attendance.  

 

High School Rank. This measure is a percentile rank based on high school grades [100–

(rank in class/(# of students in class))*100] measured in 1957. Rank was then divided 
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into quartiles. The general correlation between grades and standardized test scores is high 

at 0.9, which reduces concerns that grades or rank may reflect teacher bias (Willingham, 

Pollack, & Lewis, 2002). This measure reflects high school grades and can act as a 

complementary measure to IQ.  

Course Content. Three measures are derived from 1957 data and are used to capture the 

kinds of courses students took in high school. Two math-related measures capture the 

presumed acquisition of advanced math skills, the general computational skills required 

for financial literacy. One of the measures indicates whether the student took physics or 

trigonometry. The second measure indicates whether the student took the average number 

of semesters of algebra, fewer than the average, or more than the average among the 

WLS cohort. The student could report up to four semesters of algebra. Over half of the 

sample reported they had taken two semesters of algebra. The third measure captures the 

acquisition of what could be labeled general literacy skills not specific to financial 

literacy, but necessary for reading and understanding complex writing. It indicates 

whether the student took the average number of semesters of English, fewer than the 

average, or more than the average. Students could report whether they took 0, 2, 4, 6, or 8 

semesters of English.  

D. Confounding Covariates 

This set of variables includes those that, if excluded, would lead to biased estimates of 

the influence of the previous set of major covariates. This could be either because they 

are themselves causal of those major covariates or because the confounding variables 

enhance the contributions of those characteristics. Thus the sets of confounding variables 

will be different when discussing relationship between non-cognitive human capital to 
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financial awareness, and relationship involving cognitive human capital as well. The 

most straightforward example would be parents of high socioeconomic status with their 

own financial skills who teach those to their children; as adults, those children would be 

more financially literate regardless of their high school course selections, which would 

also be influenced by their parents’ expectations.  

Childhood IQ. It is critical to control for cognitive ability when looking at relationship 

between personality traits and financial awareness, since pervious study has demonstrated 

that childhood IQ predicts awareness level, and may increase or decrease the contribution 

of personality traits.  

Parental Socioeconomic Status. It is critical to control for parental socioeconomic status 

in models that include both cognitive ability measure and non-cognitive ability measures, 

because it may predict schooling measures (attainment, rank, coursework), cognition, and 

outcome measures. The parental socioeconomic status measure is a WLS-created factor-

weighted score ranging from 1 to 97. The score is based on: 1) highest number of years of 

schooling for respondent’s mother and father, 2) Duncan SEI occupational score for 

respondent’s father’s occupation, and 3) four-year average of parental income between 

1957 and 1960, based on Wisconsin tax records. 

Basic Demographics. These measures control for the sex, age, and race of the respondent, 

although there is little variation by age and race in the WLS.  

E. Models 

In an earlier attempt, there has been evidence that cognition and academic 

performance in high school have impacts on awareness/knowledge of their own financial 

resources/situation in late life, especially for those with lower IQ and without a college 

degree. It is also known that early life schooling experience, especially regarding whether 
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respondents took some of the particular course subjects in high school, has impacts on 

awareness/knowledge of financial resources. As a step forward, I test hypotheses by 

examining the extent to which personality and psychological characteristics mediate the 

relationship between cognition and late life financial awareness. In other words, the 

objective is to answer the research question: What roles do personality traits and 

psychological characteristics play in determining financial self-awareness in late life?  

The analyses include logit and ordinary least square (OLS) regressions, depending 

on whether the outcome variable in question has the binary know/don’t know response, 

or the percentage of asset questions type of response. An OLS model was estimated of 

the predictors of the percentage of asset questions respondents answered. A logit model 

was employed for the binary outcome measures regarding whether individuals know the 

value of their pension accounts and whether they know the value of their bank accounts. I 

employ three models for each outcome variable. Moreover, since there are distinctive 

differences between individuals with and without college degrees in the descriptive 

relationships between the outcome variables and the covariates, I run separate models for 

those with at least a college degree and those without a college degree. Model 1 includes 

only cognitive human capital (childhood IQ, high school ranking, educational attainment 

and course content) and control variables (parental SES and demographics), in order to 

establish and revisit the basic relationship between cognitive human capital and the 

financial self-awareness measures. Models 2 and 3 add 1992 measures of psychological 

human capital— the Big-five personality and Ryff scale psychological well-being 

variables, respectively—to the measures included in model 1 to test whether they have 
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independent effects on the outcome variables, and the extent to which they mediate the 

relationship between cognitive human capital and the outcome variables. 

V. Results  

I find that psychological human capital such as personality traits and 

psychological orientations have independent effects on late life financial self-awareness, 

with neuroticism, openness, personal growth and positive relations with others having 

more salient effects. Further, inclusions of the psychological human capital into the 

models slightly reduce the effects of cognitive measures on late-life financial self-

awareness under certain circumstances, especially for individuals with college degrees. In 

short, it is not simply cognitive human capital from early-life that relates to late-life 

knowledge on one’s own financial assets; selective psychological human capital plays a 

critical role, for individuals with and without college degrees. Personality and 

psychological orientations do mediate the relationship between cognitive human capital 

and financial self-awareness for some subpopulations. Mediating effects only occur 

among individuals with college degrees and limit to more specific knowledge such as 

knowing the amounts of one’s private pension accounts.  

Table 1A shows simple bivariate correlations between individual characteristics, 

including demographic and cognitive human capital, and the three outcome variables. 

Around 72% of respondents who had retirement savings accounts reported that they knew 

the value of their balance-accruing retirement savings plans. A slightly higher percentage 

of individuals who had such accounts knew the value of their checking, savings, and 

mutual fund accounts (81%). For the sample, on average of 89% of total assets were 

reported. Put another way, individuals were able to provide values for 89% of the 
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questions focused on asset amounts. For most of the outcome measures, there are 

significant differences by gender, educational attainment, and IQ, those with fewer than 6 

semesters of English in high school compared to those with up to 8 semesters of English, 

more versus fewer semesters of algebra in high school, and between those who took 

physics or trigonometry in high school and those who did not. These basic patterns held 

across the outcomes. The main variation from these themes was that the number of 

semesters of English in high school was not correlated with the bank account knowledge 

variable.  

(Insert Table 1A about here) 

 

Table 1B and 1C show simple bivariate correlations between psychological 

human capital, including Big-Five personality measures and Ryff scale psychological 

characteristics measures, and the three outcome variables. For demonstration purposes, I 

broke down each personality factor and each psychological characteristic into quartiles, 

in order to see the distributions across categories. Around 72% of respondents who had 

retirement savings accounts reported that they knew the value of their balance-accruing 

retirement savings plans. A slightly higher percentage of individuals who had such 

accounts knew the value of their checking, savings, and mutual fund accounts (81%). For 

the sample, on average of 89% of total assets were reported. Put another way, individuals 

were able to provide values for 89% of the questions focused on asset amounts. For most 

of the outcome measures, there are significant differences across categories within 

measures of neuroticism, openness, positive relations with others, and purpose in life. 

The main variations observed are from neuroticism and positive relations with others, 
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with patterns held across the outcomes. More neurotic individuals seem to have lower 

financial self-awareness on pension accounts, bank accounts and assets levels, implying 

that neurotic individuals lack abilities of self-control and planning, therefore contributing 

to low financial self-awareness. The findings that individuals with more positive relations 

with others also have lower financial self-awareness might be more puzzled. It is also 

interesting to note that the results indicate that conscientiousness and autonomy do not 

have the expected positive effects on financial self-awareness as previously suggested. 

(Insert Table 1B and 1C about here)  

Table 2 presents findings from OLS regressions where coefficients indicate the 

effects of the covariate on the outcome measure, the percentage of total assets for which 

respondents provided dollar values. Model 1 for those with and without college degrees 

demonstrate that early-life experiences related to both schooling and cognition are linked 

to late-life financial self-awareness. But these effects vary in important ways across the 

sample. In particular, the effects of early academic measures (including academic 

performance and course content) are somewhat weaker correlates, but present for those 

with college degrees. Having more semesters of algebra and having taken trigonometry 

and/or physics (both with borderline statistical significance) were both positively 

correlated with the outcome. Both indicated that individuals provided exact dollar values 

for 1.6% more of their total assets. Being male had especially large effects on the order of 

an 8.6% difference compared to women. While parental socioeconomic status was 

negatively correlated with the outcome, its effect was small. Nevertheless, it is interesting 

to note that respondents who had come from higher socioeconomic backgrounds actually 

had less knowledge of their asset levels.  
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In contrast, the effects of early-life cognition appear largely confined to those 

with IQ scores toward the bottom distribution of IQ scores and among those without 

college degrees. Unlike with college graduates, the increases in IQ within the two bottom 

IQ categories were positively correlated with respondents’ knowledge of their asset 

levels. A gain of approximately 10 points in IQ in the less than 90 IQ range increased the 

percentage of assets reported with precision by about 3%. The effect of a 10-point gain 

for those in the 90–120 IQ range was 2%.  There were no significant associations for 

those with IQ scores over 120.  So the difference for an individual with an IQ score of 

120 compared to an IQ score of 70 was 13 percentage points. High school rank, or 

academic performance, was a correlate for those without a college degree. Among those 

who did not go to or complete college, there was a 2.6% difference for those at the top 

compared to the bottom quartile of their high school class. Though cognition and 

academic performance were correlated with asset knowledge for this sample, coursework 

in high school was not. But like those with college degrees, being male was strongly 

correlated with having more knowledge of one’s asset levels (a 9% difference between 

men and women). 

 Models 2 and 3 of Table 2 present findings that provide little support for the 

hypotheses (H1b & H2b) that psychological human capital, as measured by personality 

and psychological well-being, mediates a large portion of the relationship between 

cognitive human capital and financial self-awareness measured by percentage of total 

assets that respondents could give exact values for. However, findings provide some 

evidence for the hypotheses (H1a & H2a) that at least some of the psychological human 

capital measures have independent effects on the asset value awareness.  
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Model 2 includes the standard Big Five personality measures. For individuals 

with college degrees, neuroticism has a significant, negative relationship with asset levels 

awareness, and openness has a positive relationship with asset levels awareness. An 

increase of approximately 10 points in neuroticism decreased the percentage of assets 

reported with precision by about 2%, while an increase of 10 points in openness 

increased the reported percentage by 2%. The inclusion of personality measures has 

almost no influence on the relationship between cognitive human capital and asset levels 

awareness (as indicated by the cognitive human capital coefficients). The inclusion of 

psychological characteristics measures (in model 3) also has a limited impact on the 

cognitive human capital coefficients, although some of them do have independent effects 

on asset levels awareness. Having a sense of personal growth, for example, does exert a 

positive and significant impact on awareness, by 3% for each 10-point increase. Higher 

measure of positive relations with others on the contrary has a significant, negative 

relationship with awareness. For individuals without college degrees, neither the 

personality measures nor psychological characteristics has mediating effects observed on 

the relationship between cognitive human capital and asset levels awareness. However, it 

is interesting to note that having a sense of purpose in life does exert a positive impact on 

asset levels awareness, increasing it by 3% with every 10-point increase in sense. 

(Insert Table 2 about here) 

The results in Table 3, in which the outcome is knowledge of the value of 

respondents’ retirement plans that accumulate a balance (such as a 401(k)), present a 

slightly different story than the results in Table 2. Table 3 presents findings from logit 

regressions where coefficients indicate the average marginal effects of the covariate on 
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the outcome measure, awareness of pension account balances. In the baseline model 1 

where focus is on cognitive human capital, for college graduates, both additional levels of 

schooling and being male were correlated with knowing the value of one’s retirement 

account accumulations. Each additional year of schooling increased the probability of 

knowing the value by 2.3%. The probability of a man knew the value of his retirement 

savings account were 18% higher than a comparable woman. In contrast, for those 

without a college degree, being male had a smaller but still significant influence and 

cognition had significant effects. Each 10-point increase in IQ in the less than 120 range 

led to a 3–4% increase in the probability of knowing one’s private pension account value. 

Accordingly, the difference for an individual with an IQ score of 70 compared to an IQ 

score of 120 was 18 percentage points.    

Results presented in model 2 and 3 of Table 3 do provide support for the 

hypotheses (H1b & H2b) that psychological human capital helps explain the link between 

cognitive human capital and pension account awareness, especially for those with college 

degrees. Cognitive human capital coefficients, in particular years of schooling 

coefficients are substantially, but not totally, mediated by measures of personality and 

psychological characteristics. The Big-Five personality measures reduce the years of 

schooling coefficient by 25 percent from the level in model 1 (as shown in model 2.) The 

Ryff scale psychological characteristics reduce the years of schooling coefficient even 

more by 27.5 percent from the level in model 1 (as shown in model 3.) Moreover, 

neuroticism, openness, and personal growth also have their independent effects on 

pension account awareness, similar to the situation with asset levels awareness but with 

bigger magnitude.  For example, a 10-point increase in the measure of neuroticism 
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decreased the probability of knowing pension account values by 6%, while a 10-point 

increase in the sense of personal growth increased the probability of knowing pension 

account values by 6%. This financial self-awareness measure regarding knowing one’s 

pension account values seems more able to reveal variations due to individual differences 

in personality/psychological characteristics, and to reveal their mediating roles. However 

the mediating effects appear confined to college graduates. For individuals without 

college degrees, no significant mediation effects are observed. A possible explanation is 

that, psychological human capital mediates the relationship between cognitive human 

capital and financial self-awareness more so through factors such as years of schooling, a 

more significant factor for college graduates, rather than through childhood IQ, whose 

effects confined to those without college degrees. 

 (Insert Table 3 about here) 

 

The results in Table 4 are for the outcome relating to whether the respondent 

knows the value of his or her bank accounts including checking accounts, saving 

accounts, and money market accounts. Marginal effects of the covariates are presented 

here. For college graduates, the only even marginally significant covariate, besides being 

male, was the number of algebra courses taken in high school. The odds (calculated but 

not reported in the table) of knowing one’s checking account balances were 34% higher 

(or a 2.5 percentage point difference) for those who took the highest number of algebra 

courses compared to those who took the average number. But for those without college 

degrees, the results roughly paralleled the prior outcome variables (asset knowledge and 

retirement savings account knowledge). In short, for those with IQs between 90 and 120, 
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the probability of knowing the bank account values were about 3 percentage points 

higher for each additional 10 points of IQ. Accordingly, the difference for an individual 

with an IQ score of 90 compared to an IQ score of 120 was 9 percentage points.    

Findings in models 2 and 3 (which add personality and psychological well-being 

measures, respectively, to the variables in model 1) suggest that psychological measures 

affect the relationship between cognitive human capital and financial self-awareness, at 

least for college graduates. Cognitive human capital coefficients, in particular the number 

of algebra courses taken in high school, are substantially, but not totally, mediated by 

measures of personality and psychological characteristics. The Big-Five personality 

measures increase the took more than average algebra courses coefficient by 25 percent 

from the level in model 1 (as shown in model 2.) The Ryff scale psychological 

characteristics increase the took more than average algebra courses coefficient even more 

by 30 percent from the level in model 1 (as shown in model 3.) It could be that by 

including the psychological human capital measures, the suppressed effects from 

academic choices are therefore revealed. Here psychological human capital measures act 

as suppressors rather than mediators in the relationship between cognitive human capital 

and the awareness measure. As for the independent effects, having a sense of personal 

growth has significant positive effects on awareness of bank accounts values for college 

graduates. For individuals without college degrees, the relationship between IQ and 

awareness of bank accounts values is not affected by the inclusion of personality and 

psychological measures. Neither the personality measures nor the psychological measures 

alter the relationship between IQ and awareness of bank accounts values (in either the 

coefficients or their level of significance). However extraversion, agreeableness, 
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neuroticism and positive relations with others have negative independent effects on 

awareness of bank accounts values. While most of these relationships are only marginally 

significant (p < .05), neuroticism was more than marginally significant (p < .001).  

 (Insert Table 4 here) 

 

VI. Conclusion 

The main findings from this paper are that non-cognitive human capital, such as 

personality traits and psychological orientations, not only independently relate to late-life 

financial self-awareness above and beyond the effect of cognitive abilities and other early 

life factors, but also indirectly mediate the relationship between early-life cognitive 

human capital and late-life financial self-awareness, especially for those with college 

degrees. In other words, personality traits and psychological orientations do help explain 

partial, although not entire variation in the level of financial awareness in late life. 

Cognitive human capital coefficients, especially effects of years of schooling and courses 

taken in high school, are substantially, but not totally, mediated by measures of 

personality traits and psychological orientations. In a way, the findings help validate 

financial self-awareness as a distinct measure of financial literacy, rather than just a 

proxy for personality traits or psychological orientations. In this study I have defined 

financial self-awareness as the level of knowledge one has regarding one’s own personal 

finances. I use data that are often collected in surveys and thus can provide insight into 

financial knowledge across populations, even when financial literacy is not targeted in a 

survey. It seems reasonable to argue that these questions reflect levels of financial 

literacy required by individual circumstances: 1) Can you precisely identify all of your 
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assets and their value?; 2) Can you identify the value of assets most immediate to day-to-

day financial transactions, such as your checking accounts?; and 3) Can you identify the 

value of assets important to life-course planning, such as your retirement savings 

accounts? The findings provide evidence that the financial literacy measures captured by 

financial self-awareness do relate to both cognitive human capital and non-cognitive 

human capital, but cannot be replaced by either cognition or psychological human capital. 

This study is partially inspired by the focus on non-cognitive factors in behavioral 

economics. As behavioral economists posit, there are common factors behind detrimental 

financial behavior (e.g. no savings) and risky health behavior due to anomalous 

preferences, such as short-term discounting, which leads to self-control problem. Given 

the similarity between health care decision-making and financial decision-making, 

personality traits, especially the five-factor model of personality that has been used in 

various studies on health behaviors, should have significant impact on financial 

awareness. Neuroticism and openness to experiences are found to relate to financial self-

awareness as expected as well as suggested by previous literature (Austin, et al., 2001; 

Nyhus & Webley, 2001). Individuals who are less neurotic have better sense of control 

and are better at planning, which might contribute to the correlation with financial self-

awareness. Individuals who are more open to experience are more likely to engage in 

financial market, probably having positive influence on financial awareness as well. 

However, personality traits such as conscientiousness and autonomy are not significantly 

related to the outcome variables. This lack of evidence helps to confirm the assertion that 

financial self-awareness is a more complex concept than just a specific type of 

personality trait as most people would originally expect.  
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One implication of the study could be that the effects of cognitive human capital and 

psychological human capital on financial self-awareness can be paralleled to findings 

from the field of health decision-making. A WLS study by Flynn and Smith (2007) 

explored how personality and cognitive ability relate to preferences for decision-making 

in health care. In their study they found that higher cognitive ability distinguishes near-

elderly persons between “Deliberative Autonomists”- representing most active patients 

regarding health care decision-making- and “Nondeliberative Delegators”- representing 

least active patients. Moreover, they found that personality traits such as “agreeableness” 

and “neuroticism” decrease the odds of being a Deliberative Autonomist compared with 

being a Nondeliberative Delegator, whereas “conscientiousness” and “openness to 

experience” increased the odds of being a Deliberative Autonomist. In analogous of the 

current study on financial self-awareness, which might very well represent the 

characteristics of a “deliberative autonomist”, I found independent and mediating effects 

of “openness to experience”, “agreeableness” and “neuroticism” on financial self-

awareness. The similarity can provide insights for future study to examine the extent to 

which health decision-making relate to financial decision-making, and the possible 

common underlying factors that drive them.  

This study contributes to the literature for validating financial self-awareness as 

an important and separate measure from existing financial literacy measures. The 

findings support the hypothesis that non-cognitive human capital—which includes 

personality traits and psychological orientations —helps explain 1) variations in late-life 

financial self-awareness among a sample of Wisconsin high school graduates from the 

class of 1957, and 2) the link between cognitive human capital and financial self-
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awareness in late-life, especially for those with college degrees. Results demonstrate that 

financial self-awareness is a separate measure by itself, not simply a proxy for personality 

or psychological orientations, since it is capturing something more than what personality 

and psychological orientations can capture. In practical terms, it speaks to the importance 

to later-life financial literacy of general skills and the role of personality traits. Thus, 

while targeted interventions later in life are likely effective, these results emphasize the 

importance of more general skills, which are achieved through schooling and cognitive 

investment in early life and perhaps in mid life as well, and the need to tailor the 

interventions according to psychological characteristics. The specific skills needed to 

manage finances effectively have changed dramatically over time. It is critical to provide 

interventions opportunities promoting financial self-awareness and enhancing general 

skills adaptable to changing financial circumstances, with approaches that can adapt to 

variations in psychological human capital across the life course to improve financial well-

being in later life. 
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Table 1A. Financial Knowledge Variables: Relationship to Key Characteristics of The Sample

Know 
Retirement 

Plans 
Amounts 

Know 
Bank 

Accout 
Amounts 

Percent of 
Assets 

Precisely 
Reported 

% freq. % freq. mean % freq.
Proportions of the whole 
sample

71.79 3827 80.66 5555 0.89 6276

Demographic variable
 Gender
     Male 81.38 2067 85.51 2755 0.93 2958
     Female 63.06 1760 76.4 2800 0.84 3318
 College degree 76.9 1215 82.9 1600 0.91 1760
 Non-college degree 69.63 2612 79.79 3955 0.87 4516
 Race
    White 71.78 3820 80.64 5540 0.89 6261
    Nonwhite 77.78 7 88.24 15 0.89 15
 Parental SES
  1st quartile 69.89 931 79.45 1450 0.87 1658
  2nd quartile 71.5 898 82.37 1364 0.89 1512
  3rd quartile 73.92 992 81.21 1383 0.9 1571
  4th quartile 71.81 1006 79.74 1358 0.89 1535
Cognitive Human Capital
 Childhood IQ <90 63.25 635 75.74 1071 0.85 1254
 IQ 90~110 71.86 1938 81.12 2858 0.89 3241
 IQ 110~120 75.15 641 83.48 859 0.92 942
 IQ >120 78.89 613 83.28 767 0.92 839
Algebra Taken in HS
 2 Semesters of Algebra 70.18 2020 80.01 3026 0.88 3449
 <2 Semesters of Algebra 65.31 740 77.79 1219 0.86 1412
 >2 Semesters of Algebra 81.1 1047 85.18 1310 0.93 1415
English Yaken in HS
 8 Semesters of English 72.35 2726 81.3 3874 0.89 4351
 6~7 Semesters of English 71.63 904 79.2 1367 0.88 1569
 <6 Semesters of English 65.45 197 79.29 314 0.88 356
Trignometry or Physics Ever 80.21 1548 84.47 2023 0.92 2198
Trignometry or Physics Never 67.01 2279 78.63 3532 0.87 4078
High School Rank
   Lower than 25    Percentile 71.65 786 80.28 1221 0.87 1396
  25~50 Percentile 68.93 823 79.3 1295 0.88 1478
  50~75 Percentile 71.09 1040 80.86 1479 0.89 1668
  >75 Percentile 74.7 1178 81.93 1560 0.9 1734
N= 5331 6887 6276
Notes . Chi-squared tests were used to test the bivariate relationships between characteristic variables and the 
knowledge variables.  Percentages and mean are shown in bolds when there exist significant differences among 
groups at p<.05.  High school rank is imputed for missing values.
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Table 1B. Financial Knowledge Variables: Relationship to Big-Five Personality Measures of The Sample
Know 

Retirement 
Plans 

Amounts 

Know 
Bank 

Accout 
Amounts 

Percent 
of Assets 
Precisely 
Reported 

% freq. % freq. mean freq.
Proportions of the whole sample 71.79 3827 80.66 5555 89% 6276

Psychological Human Capital
Big-Five Personality Measures
Extraversion

1st quartile 74.67 914 81.9 1267 89% 1428
2nd quartile 72.2 966 82.59 1414 89% 1558
3rd quartile 71.2 571 78.19 810 89% 939
4th quartile 73.76 818 81.31 1118 89% 1261

Agreeableness
1st quartile 73.87 885 82.75 1238 90%** 1369
2nd quartile 74.9 767 81.41 1064 90%** 1199
3rd quartile 72.72 997 81.86 1412 89%** 1583
4th quartile 70.45 620 78.37 895 88%** 1036

Conscientiousness
1st quartile 72.91 907 81.45 1322 89% 1493
2nd quartile 73.59 755 82.34 1068 89% 1194
3rd quartile 73.19 868 81.37 1192 90% 1330
4th quartile 72.72 741 80 1032 89% 1176

Neuroticism
1st quartile 77.47*** 942 84.07*** 1277 91%*** 1407
2nd quartile 75.08*** 967 82.83*** 1331 90%*** 1481
3rd quartile 71.67*** 716 79.7*** 1001 88%*** 1137
4th quartile 66.63*** 643 77.81*** 996 87%*** 1156

Openness
1st quartile 68.59** 738 79.53 1154 87%*** 1320
2nd quartile 72.94** 795 80.34 1095 89%*** 1245
3rd quartile 74.45** 973 83.34 1341 90%*** 1479
4th quartile 76.31** 760 81.76 1013 90%*** 1135

N= 4501 5710 5220
Notes . Chi-squared tests were used to test the bivariate relationships between characteristic variables and the 
knowledge variables.  *p<.05; **p<.01; ***p<.001.
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Table 1C. Financial Knowledge Variables: Relationship to Ryff Scale Psychological Characteristics of The Sample
Know 

Retirement 
Plans 

Amounts 

Know 
Bank 

Accout 
Amounts 

Percent of 
Assets 

Precisely 
Reported 

% freq. % freq. mean freq.
Proportions of the whole sample 71.79 3827 80.66 5555 89% 6276

Psychological Human Capital

Ryff Scale Psychological 
Chracteristics
Autonomy

1st quartile 70.07 948 79.57 1375 87%*** 1568
2nd quartile 74.15 898 83.36 1237 90%*** 1379
3rd quartile 75.25 687 82.02 935 90%*** 1037
4th quartile 73.41 751 80.18 1088 90%*** 1235

Environmental Mastery
1st quartile 72.54 943 81.67 1399 88%* 1583
2nd quartile 75.07 753 83.41 1041 91%* 1136
3rd quartile 73.18 745 80.62 1044 89%* 1189
4th quartile 71.44 843 79.23 1152 89%* 1312

Personal Growth
1st quartile 73.04 818 81.87 1174 88% 1325
2nd quartile 72.71 986 80.56 1372 90% 1561
3rd quartile 73.42 649 80.95 918 90% 1029
4th quartile 72.83 831 81.43 1171 89% 1304

Positive Relations with Others
1st quartile 76.22*** 872 83.16*** 1215 90%*** 1349
2nd quartile 74.67*** 1020 82.83*** 1414 90%*** 1556
3rd quartile 73.21*** 653 81.49*** 929 89%*** 1037
4th quartile 67.24*** 739 76.96*** 1079 87%*** 1277

Purpose in Life
1st quartile 72.16 793 80.71* 1180 88%*** 1350
2nd quartile 74.62 1026 83.53* 1425 91%*** 1555
3rd quartile 72.4 674 80.26* 923 90%*** 1040
4th quartile 72.24 791 79.57* 1106 89%*** 1273

Self-Acceptance
1st quartile 72.91 810 81.99 1197 89% 1343
2nd quartile 72.11 923 82.08 1310 90% 1460
3rd quartile 74.41 878 81.32 1206 89% 1350
4th quartile 72.44 673 78.87 922 89% 1065

N= 4501 5710 5220
Notes . Chi-squared tests were used to test the bivariate relationships between characteristic variables and the 
knowledge variables.  *p<.05; **p<.01; ***p<.001.
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and Psychological Orientation; Wisconsin Longitudinal Study, 1957–2003/2005 a

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Cognition
 IQ Spline (70-90) 0.001 0.001 0.001 0.003*** 0.003*** 0.003***

(0.002) (0.003) (0.003) (0.001) (0.001) (0.001)
 IQ Spline (90-120) 0.000 0.000 0.000 0.002*** 0.002*** 0.002***

(0.001) (0.001) (0.001) (0.000) (0.000) (0.000)
 IQ Spline (120+) 0.000 0.000 0.000 0.000 0.000 0.000

(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)
High School Academic Performance
 Algebra (reference = 2 Semesters)
  <2 Semesters of Algebra 0.022 0.015 0.016 -0.004 0.004 0.002

(0.022) (0.023) (0.023) (0.007) (0.007) (0.007)
  >2 Semesters of Algebra 0.016† 0.019† 0.020* 0.000 0.008 0.006

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
 Took Trigonometry and/or Physics 0.016† 0.018† 0.019† -0.001 -0.004 -0.006

(0.010) (0.011) (0.011) (0.008) (0.008) (0.008)
 English (reference=8 Semesters)
  6-7 Semesters -0.002 -0.002 -0.004 -0.005 -0.003 -0.005

(0.013) (0.014) (0.014) (0.006) (0.007) (0.007)
  <6 Semesters -0.019 -0.023 -0.014 0.005 -0.001 -0.001

(0.028) (0.029) (0.029) (0.012) (0.012) (0.012)

High School Rank (Reference=Bottom Quartile)
Quartile 2 Category 0.007 0.014 0.014 0.005 0.002 0.001

(0.017) (0.019) (0.019) (0.008) (0.008) (0.008)
Quartile 3 Category 0.018 0.017 0.017 0.002 -0.008 -0.007

(0.015) (0.017) (0.016) (0.008) (0.009) (0.009)
Quartile 4 Category 0.014 0.012 0.012 0.026** 0.017 0.017

(0.015) (0.016) (0.016) (0.010) (0.011) (0.011)
Years of Schooling 0.004 0.004 0.004 0.004 0.006 0.006†

(0.003) (0.004) (0.003) (0.004) (0.004) (0.004)
Male 0.086*** 0.083*** 0.079*** 0.093*** 0.080*** 0.085***

(0.010) (0.011) (0.011) (0.007) (0.007) (0.007)
Parental SES -0.001** -0.001*** -0.001*** 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Big-Five Personality
Extraversion 0.000 0.000

(0.001) (0.001)
Agreeableness -0.001 -0.001

(0.001) (0.001)
Conscientiousness -0.001 0.001†

(0.001) (0.001)
Neuroticism -0.002† -0.001

(0.001) (0.001)
Openness 0.002† 0.001

(0.001) (0.001)
Ryff Scale Psychological Orientation
Autonomy 0.000 0.000

(0.001) (0.001)
Environmental mastery 0.002 0.000

(0.001) (0.001)
Personal growth 0.003* 0.001
  (0.001) (0.001)
Positive relations with others -0.002* -0.001

(0.001) (0.001)
Purpose in life -0.002 0.002**

(0.001) (0.001)
Self-acceptance 0.000 -0.001

(0.001) (0.001)
Constant 0.678** 0.714** 0.685** 0.536*** 0.454*** 0.425***

(0.218) (0.714) (0.237) (0.072) (0.085) (0.080)

N= 1736.000 1540.000 1549.000 4364.000 3622.000 3667.000
LR chi2(df) 13.02(14) 9.07(19) 8.93(20) 25.69(14) 15.47(19) 15.77(20)
Probability > chi2 0.000 0.000 0.000 0.000 0.000 0.000

† p < .10; * p < .05; ** p < .01; *** p < .001
Note: a Coefficients reported are from OLS regression estimates. 
Standard errors in parentheses. 

Table 2. OLS Regression: Awareness of Asset Levels Regressed on Cognition, Educational Attainment, Academic Performance, Personality, 

College Degree No College Degree
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and Ryff Scale Psychological Orientation; Wisconsin Longitudinal Study, 1957–2003/2005 a

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Cognition
IQ Spline (70-90) 0.006 0.005 0.005 0.003* 0.002 0.003

(0.005) (0.005) (0.005) (0.002) (0.002) (0.002)
IQ Spline (90-120) 0.000 0.000 0.000 0.004*** 0.003** 0.004***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
IQ Spline (120+) 0.002 0.001 0.002 0.006 0.007 0.008

(0.002) (0.002) (0.002) (0.005) (0.006) (0.006)
High School Academic Performance
Algebra (reference = 2 Semesters)
<2 Semesters of Algebra 0.042 0.034 0.046 -0.006 -0.009 -0.007

(0.035) (0.040) (0.036) (0.017) (0.018) (0.018)
>2 Semesters of Algebra 0.025 0.025 0.031 -0.012 0.011 0.006

(0.021) (0.022) (0.022) (0.028) (0.028) (0.029)
Took Trigonometry and/or Physics 0.000 0.007 0.008 0.038† 0.030 0.032

(0.020) (0.021) (0.021) (0.019) (0.021) (0.021)
English (reference=8 Semesters)
6-7 Semesters 0.022 0.022 0.021 0.006 -0.001 0.002

(0.027) (0.029) (0.029) (0.016) (0.017) (0.017)
<6 Semesters -0.106 -0.127 -0.109 -0.005 -0.017 -0.010

(0.088) (0.094) (0.091) (0.031) (0.034) (0.033)

High School Rank (Reference=Bottom Quartile)
Quartile 2 Category -0.019 -0.007 -0.020 -0.011 -0.007 -0.012

(0.042) (0.043) (0.046) (0.020) (0.022) (0.022)
Quartile 3 Category 0.034 0.041 0.035 -0.028 -0.037 -0.038

(0.030) (0.031) (0.032) (0.022) (0.024) (0.024)
Quartile 4 Category -0.010 -0.003 -0.010 0.035 0.038 0.035

(0.032) (0.034) (0.034) (0.024) (0.025) (0.025)
Years of Schooling 0.023** 0.017* 0.017* 0.012 0.008 0.011

(0.008) (0.008) (0.008) (0.009) (0.010) (0.010)
Male 0.177*** 0.176*** 0.177*** 0.171*** 0.161*** 0.155***

(0.026) (0.028) (0.028) (0.016) (0.017) (0.017)
Parental SES -0.001 -0.001 -0.001 -0.001 -0.001 -0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Personality
Extraversion 0.000 -0.003†

(0.002) (0.002)
Agreeableness -0.001 0.000

(0.002) (0.002)
Conscientiousness -0.001 0.000

(0.002) (0.002)
Neuroticism -0.005* -0.002

(0.002) (0.002)
Openness 0.004† 0.004*

(0.002) (0.002)
Ryff Scale Psychological Orientation
Autonomy -0.001 0.002

(0.002) (0.002)
Environmental mastery 0.001 -0.003

(0.003) (0.002)
Personal growth 0.006** -0.001
  (0.002) (0.002)
Positive relations with others -0.003 -0.005*

(0.002) (0.002)
Purpose in life -0.004 0.004†

(0.003) (0.002)
Self-acceptance 0.004† 0.001

(0.002) (0.002)
N= 1423 1268 1274 3293 2796 2829
LR chi2(df) 151.13(14) 137.60(19) 142.35(20) 231.31(14) 202.19(19) 208.85(20)
Probability > chi2 0 0 0 0 0 0

† p < .10; * p < .05; ** p < .01; *** p < .001
Note: a Coefficients reported indicate the average marginal effects of the covariate on the outcome measure.
Standard errors in parentheses. 

Table 3. Logit Regression: Awareness of Pension Account Balances Regressed on Cognition, Educational Attainment, Academic Performance, Personality, 

College Degree No College Degree
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 and Ryff Scale Psychological Orientation; Wisconsin Longitudinal Study, 1957–2003/2005 a

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Cognition
IQ Spline (70-90) 0.004 0.005 0.004 0.000 0.000 0.000

(0.003) (0.004) (0.003) (0.001) (0.001) (0.001)
IQ Spline (90-120) -0.001 -0.002 -0.002† 0.003*** 0.003*** 0.003***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
IQ Spline (120+) 0.000 0.000 0.000 0.005 0.004 0.004

(0.002) (0.002) (0.002) (0.004) (0.005) (0.005)
High School Academic Performance
Algebra (reference = 2 Semesters)
<2 Semesters of Algebra 0.008 -0.003 -0.007 0.006 0.010 0.010

(0.033) (0.036) (0.037) (0.012) (0.013) (0.013)
>2 Semesters of Algebra 0.025 0.031† 0.033† -0.027 -0.016 -0.017

(0.017) (0.017) (0.017) (0.020) (0.022) (0.022)
Took Trigonometry and/or Physics -0.002 -0.004 -0.002 0.018 0.019 0.016

(0.016) (0.017) (0.017) (0.014) (0.015) (0.015)
English (reference=8 Semesters)
6-7 Semesters -0.029 -0.026 -0.023 -0.015 -0.011 -0.011

(0.026) (0.027) (0.026) (0.012) (0.013) (0.013)
<6 Semesters -0.008 -0.012 0.004 -0.020 -0.022 -0.021

(0.051) (0.052) (0.044) (0.022) (0.024) (0.024)

High School Rank (Reference=Bottom Quartile)
Quartile 2 Category -0.034 -0.043 -0.043 0.002 0.002 -0.001

(0.034) (0.039) (0.038) (0.014) (0.015) (0.015)
Quartile 3 Category 0.017 0.008 0.009 0.000 -0.002 0.000

(0.024) (0.027) (0.026) (0.015) (0.016) (0.016)
Quartile 4 Category 0.034 0.030 0.029 0.014 0.013 0.015

(0.026) (0.027) (0.027) (0.017) (0.019) (0.019)
Years of Schooling -0.005 -0.008 -0.008 0.009 0.006 0.007

(0.006) (0.006) (0.006) (0.007) (0.007) (0.007)
Male 0.109*** 0.108*** 0.106*** 0.082*** 0.068*** 0.077***

(0.020) (0.021) (0.021) (0.011) (0.013) (0.013)
Parental SES -0.001 -0.001* -0.001* -0.001 -0.001 -0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Personality
Extraversion 0.000 -0.002*

(0.001) (0.001)
Agreeableness -0.001 -0.002†

(0.002) (0.001)
Conscientiousness -0.002 0.001

(0.002) (0.001)
Neuroticism -0.002 -0.004***

(0.002) (0.001)
Openness 0.002 0.001

(0.002) (0.001)
Ryff Scale Psychological Orientation
Autonomy 0.000 0.000

(0.002) (0.001)
Environmental mastery -0.003 0.000

(0.002) (0.002)
Personal growth 0.005** 0.001
  (0.002) (0.001)
Positive relations with others -0.002 -0.003*

(0.002) (0.001)
Purpose in life 0.000 0.001

(0.002) (0.002)
Self-acceptance -0.002 -0.001

(0.002) (0.001)
N= 1779.000 1579.000 1588.000 4480.000 3725.000 3771.000
LR chi2(df) 65.710(14) 69.10(19) 82.06(20) 117.25(14) 110.90(19) 104.21(20)
Probability > chi2 0.000 0.000 0.000 0 0 0

† p < .10; * p < .05; ** p < .01; *** p < .001
Note: a Coefficients reported indicate the average marginal effects of the covariate on the outcome measure.
Standard errors in parentheses. 

Table 4. Logit Regression: Awareness of Bank Account Balances Regressed on Cognition, Educational Attainment, Academic Performance, Personality,

College Degree No College Degree


