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Planning for and managing retirement are inherently complex tasks. Persons with higher 

overall cognitive functioning may have higher financial literacy and be better equipped to handle 

such complexity. Since cognitive abilities change with age, often with pronounced declines in 

fluid or reasoning abilities, as older Americans enter retirement they may be losing the capability 

to make sound decisions to maximize their own welfare. We examine the relative roles of 

cognitive ability and financial literacy, and decline in cognitive ability, in influencing retirement-

related financial behaviors, such as retirement saving and the decumulation of wealth. We find 

consistent evidence that when financial literacy and cognitive ability are both used to predict 

retirement planning behavior, financial literacy tends to have the largest influence on predicted 

behavior. Accordingly, our evidence supports a conceptualization in which financial literacy is a 

partial mediator of the relationship between underlying cognitive abilities and resulting 

behaviors. We also track fluid cognitive ability for individuals longitudinally over time and find 

that those with steeper cognitive decline are more likely to withdraw from pensions and more 

likely to claim Social Security at any given age.  Together, our results suggest that cognition, and 

any decline in cognition, matter for retirement financial behaviors.
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Americans are increasingly responsible for their own retirement security, as employer-

sponsored defined benefit (DB) plans have given way to self-directed retirement savings plans 

such as Individual Retirement Accounts (IRAs) and employer-sponsored defined contribution 

(DC) plans. Yet individuals often lack basic financial knowledge, and many fail to plan for 

retirement (Lusardi and Mitchell, 2006, 2007a). This shift toward greater individual 

responsibility raises questions of how capable Americans are to carry out such responsibilities.  

Having relevant financial knowledge, a key component of financial literacy (Hung et al., 

2009), is a logical prerequisite of well-informed financial decision making (Lusardi and Mitchell, 

2006, 2007a).  However, even if individuals have the requisite financial knowledge to plan for 

retirement, actual planning, retirement saving, and responsible managing of the decumulation of 

assets in retirement are inherently complex tasks. This complexity implies that a person’s 

capability to optimally plan and save for retirement is likely to be positively correlated with 

higher overall cognitive abilities and cognitive functioning (Smith, McArdle, & Willis, 2010). 

Since cognitive abilities change with age, often with pronounced declines in so-call fluid or 

reasoning abilities, older Americans may be losing the capability to make sound decisions to 

maximize their own welfare in retirement precisely when they are being handed greater levels of 

responsibility surrounding their retirement welfare. Yet relatively little research has examined 

the role of cognitive abilities in retirement-related decisions and behaviors.  

Concurrent with the shift toward greater individual responsibility for retirement decision 

making, the past 30 years have also seen explosive growth in the number of retirement-age 

Americans. Between 1980 and 2013, the number of Americans age 65 or older has increased 

over 75 percent, from 25.5 million to 44.7 million. By 2040, this number is estimated to nearly 

double again, to 82.3 million. 1  

The confluence of these social and demographic trends may lead to negative outcomes for 

the retirement security and welfare of large numbers of Americans and forms the core of our 

research project: To examine the relative roles of cognitive ability and financial literacy, and 

decline in cognitive ability, in influencing retirement-related financial behaviors, such as 

retirement saving and the decumulation of wealth. 

 

The key research questions for our project are: 

1. How do cognitive ability and financial literacy relate to one another, and how do they 
influence retirement planning and decumulation? 

                                                
1
http://www.aoa.acl.gov/aging_statistics/profile/2014/docs/2014-profile.pdf  

http://www.aoa.acl.gov/aging_statistics/profile/2014/docs/2014-profile.pdf
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2. How does decline in cognitive ability affect decision making surrounding retirement-
related behaviors?  

Our research contributes to the understanding of the role played by cognitive abilities, and 

any decline in them, on retirement-related financial planning and behaviors. As far as we know, 

there has not been previous research on the relationships between cognitive ability, financial 

literacy, and retirement related financial decision making. Building off a research literature that 

increasingly demonstrates the importance of cognitive ability in affecting behaviors and 

outcomes across a wide swath of life such as general decision making or retirement labor 

decisions, we hypothesize that it is a similarly important factor moderating the decision making 

of many Americans as they plan for and live in retirement. Moreover, as Americans take on 

increasing levels of responsibility for their own retirement planning, it will be increasingly 

important for policymakers to consider these social trends and identify populations in need of 

support.  

But those researching cognitive ability face the challenge that a broad spectrum of different 

abilities, skills, and knowledge overlap in diverse and often mutually supporting ways and have 

potentially complex relationships to financial and other real-world behaviors. This project 

considers the interplay of general cognitive ability (denoted as G), which is often broken into 

fluid cognitive ability (Gf) and crystallized cognitive ability (Gc; Cattell, 1987; Horn, 1985; 

McArdle et al., 2002; see also Belbase and Sanzenbacher, 2016)2, and financial literacy, which is 

made up of knowledge and skills especially relevant to financial decision making (e.g., Hung et 

al., 2009).   

To answer our first research question, we use data from the University of Southern 

California’s Understanding America Study (UAS), an internet survey panel representing the 

entire United States adult population and containing detailed cross-sectional information on 

cognitive ability. Though the existing UAS data do not allow panel analysis, since the cognitive 

ability measures have only been fielded once to date, it covers a wide age range of adults and a 

rich set of measures. Specifically, our analysis of UAS data explores how financial literacy 

interrelates with both fluid and crystallized cognitive abilities, and how each in turn influences 

behaviors such as saving for retirement.  

We find that financial literacy and the various forms of cognitive abilities are strongly 

positively related, but that they are not perfectly correlated. We also find consistent evidence that 

when financial literacy and cognitive ability are both included in a multivariate analysis to 

predict retirement planning behavior, that financial literacy scores tend to have the largest 

influence on predicted behavior. Accordingly, our evidence supports a conceptualization in 

                                                
2
 As argued by Jensen (1998), the term “intelligence” has proven difficult to define, in part because of its colloquial 

meanings, but also because of disagreement within the literature.  For clarity, here we refer here to cognitive ability 
(or cognitive abilities), as this term more closely reflects performance relative to some standard of proficiency that is 
presumably temporally stable and has some general applicability (Jenson, 1998, p. 51).   
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which financial literacy is a partial mediator of the relationship between underlying cognitive 

abilities and resulting behaviors. 

To answer our second research question, we use the Health and Retirement Study (HRS), a 

nationally representative biannual panel survey of Americans aged 50 or older. The HRS 

includes measures of cognitive abilities for individuals and their spouses at each survey wave, 

allowing us to track trends in cognitive ability over time, including both spouses in married 

households. It also includes rich demographic data on family structure, assets and debts, as well 

as detailed retirement-related financial savings and drawdown behaviors from retirement 

accounts. The HRS’ long history of biannual surveys can facilitate panel analysis and deeper 

exploration of the role of cognitive decline on financial decision making. However, the HRS 

sample is restricted to those aged 50 or older and does not include a measure of financial literacy 

such as the one found in the UAS. 

We use the longitudinal HRS data on a 27-point measure of cognitive ability that emphasizes 

working and episodic memory, which are closely associated with fluid cognitive abilities 

(Salthouse, 2008). In these analyses, we focus on older Americans who are beginning to 

experience decline in cognitive abilities and we focus on two elements of retirement 

decumulation behaviors – drawdown of retirement assets and claiming Social Security benefits. 

Note that these decumulation behaviors of interest are not necessarily suboptimal financial 

decisions. Households who have a spouse with cognitive decline may be decumulating assets out 

of decreased income and/or increased costs associated with taking care of a spouse with 

cognitive decline, or because of expectations of shortened life span. It is possible that households 

may be suboptimally decumulating assets if decreased cognitive functioning leads to suboptimal 

decision-making. Our data do not allow us to distinguish between these explanations, but we do 

find consistent evidence that those with steeper cognitive decline are more likely to withdraw 

from retirement savings and more likely to claim Social Security.  Together our results suggest 

that not only cognition, but also decline in cognition, are associated with retirement financial 

behaviors. 

Hence, our analyses of the two data sources complement each other.  The first provides 

cross-sectional detail, including the relationships between financial literacy and cognitive ability.  

The second allows us to examine cognitive decline, specifically, within an established 

longitudinal panel, spanning between ten and twenty years of data for each respondent.   

The next section defines cognitive ability and the two main types of cognitive ability, fluid 

ability and crystallized ability. It also discusses previous research on the relationship between 

cognitive ability and decision making, and how cognitive ability evolves with age. Section 3 

defines financial literacy and discusses how financial literacy relates to financial decision 

making. We present a conceptual framework for how financial literacy and cognitive ability 

relate to each other and how each impacts financial decision making. Section 4 describes both 

data sources that we use for our analyses and Section 5 presents our results. Section 6 

summarizes our findings. 
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Cognitive ability can be defined as variation across individuals in successful performance of 

tasks primarily involving processing of mental information (Carroll, 1993).  Cognitive abilities 

include encoding information, access and retrieval from memory, and inference and reasoning.  

They are linked to a wide range of behaviors and outcomes, including scholastic and 

employment success, crime, and savings and investment decisions (Christelis, Jappelli & Padula, 

2010; Heckman et al., 2006; Jensen, 1998; McArdle, Smith & Willis, 2011). As noted in Section 

1, relatively little research has examined the role of cognitive abilities in retirement-related 

decisions and behaviors, but recent work is changing this.  For example, cognitive ability appears 

to play a role in the form and timing of retirement trajectories (Hudomiet, Parker, & Rohwedder, 

under review), with more cognitively able individuals continuing to work longer in both full-time 

and part-time jobs.  More cognitively able and knowledgeable individuals are also more likely to 

hold stock and hold more diversified portfolios (Willis et al., 2014).  Cognitive ability, and in 

particular number skill (numeracy), is associated with greater wealth among couples (Smith, 

McArdle, & Willis, 2010).  

The importance of cognitive ability for complex tasks is notable, because financial tasks and 

decisions become increasingly challenging as adults age.  In early adulthood, current tasks and 

decisions are relatively well-defined and low in uncertainty, such as paying bills, budgeting, and 

daily money management.  Whereas younger adults face the uncertainty that comes with a longer 

time horizon, as one ages it becomes more likely that one will be faced with specific tasks and 

decisions that are less well-structured, more complex, and more uncertain, including managing 

investment portfolios, monitoring retirement plans, and estate planning (Hershey et al., 2015).  

Retirement-related decisions, such as deciding whether and how to supplement Social Security 

or when to start drawing down retirement assets, fall into these later periods of life, where there 

are also increased concerns over age-related cognitive decline (Agarwal, Driscoll, Gabaix, & 

Laibson, 2009). 

Fluid cognitive ability (Gf) includes “the ability to reason, form concepts, and solve 

problems that often involve unfamiliar information or procedures” (McArdle et al., 2002, p. 

117).  Measures of fluid cognitive ability often focus on manipulating concepts, working with 

mathematical or logical relationships, and solving novel problems.  As described below, in our 

data we use several tests to assess Gf.  Within the UAS, one test asks respondents to reason about 

sequences of numbers, whereas another asks respondents to identify and complete logical 
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analogies, presented verbally (which also assesses Gc). The HRS measure focuses primarily on 

working and episodic memory.  Fluid abilities have consistently been observed to change with 

age, peaking early in life, and then decline throughout adulthood (Salthouse, 2010). 

Crystallized abilities (Gc) include “the breadth and depth of knowledge, including verbal 

communication and information. When previously learned procedures are used, reasoning is also 

included” (McArdle, 2002, p. 117).  Measures of Gc often include rote knowledge, with 

vocabulary tests being quite common, but Gc can also include well-learned patterns of reasoning, 

to the extent that these reflect familiar problems and do not involve novel reasoning (which 

would fall under Gf).  As described below, we use two items in the UAS to assess Gc:  a pictorial 

vocabulary test and a sequence of verbal analogies (which also captures Gf).  Unlike Gf, the 

knowledge and learned skills represented by Gc tend to grow with age, before plateauing in older 

adulthood (Salthouse, 2010).  

There is evidence that age-related increases in crystallized abilities can offset losses in fluid 

abilities (e.g., Li et al., 2015; Hershey et al., 2015; Zaval et al., 2015).  Furthermore, there is 

reason to believe that fluid and crystallized cognitive abilities support more domain-relevant 

knowledge and skills, such as financial literacy and decision making (e.g., Hung et al., 2009).  

Indeed, knowledge captured by measures of financial literacy may assess exactly the sort of 

crystallized ability that could compensate for losses in more fluid aspects of financial reasoning. 

Closely related to general cognitive ability are more domain-specific competencies (Jensen, 

1998), and accordingly, a growing behavioral literature has linked greater cognitive abilities with 

good decision making (Peters, Hess, Västfäll, & Auman, 2007; Peters et.al., 2006; Toplak, West 

& Stanovich, 2014; West, Toplak, & Stanovich, 2008).  For example, Parker and Fischhoff 

(2005) and later Bruine de Bruin, Parker, and Fischhoff (2007) standardized a set of tasks 

assessing resistance to decision-making biases and errors, such as being less susceptible to 

irrelevant changes in the framing of a decision and showing more appropriate confidence in their 

knowledge.  Adolescents and adults with greater fluid and crystallized cognitive abilities were 

less biased and error-prone in their decisions and demonstrated a greater ability to systematically 

apply decision rules.  A follow-up analysis (Bruine de Bruin et al., 2012) showed that 

performance on some decision making tasks was lower for older adults (resistance to framing 

effects, ability to apply decision rules), whereas other tasks were no different with age (e.g., 

making consistent risk judgments, having appropriate confidence in knowledge) or were even 

better among older adults (resistance to sunk-cost considerations).  Controlling for fluid 

cognitive ability accounted for some of these effects (those where decision-making competencies 

decreased with older age), but not others, suggesting that fluid cognitive ability may be more 

associated with some types of decisions (e.g., those involving complex choices among options 

varying on multiple attributes) than others (e.g., how to weight past investment in forward-
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looking decisions).  Regardless of age, lower decision-making competence was associated with 

more self-reported negative life decision outcomes, including financial decision outcomes such 

as foreclosure and having utilities shut off due to late payment (Bruine de Bruin et al., 2007; 

Parker, Bruine de Bruin, & Fischhoff, 2015). 

Finucane et al. (2002) compared older and younger adults on their ability to comprehend and 

make consistent choices on both simple and complex decision-making tasks.  They found both 

fluid cognitive abilities (measured using memory span and speed of processing) and crystallized 

cognitive abilities (vocabulary) were consistent predictors of better decision-making 

performance, and that in general decision-making performance was lower in older adults.   

More recently, Del Missier and colleagues, have shown that working and episodic memory 

(which are associated with Gf) have strong relationships with decision-making competence (Del 

Missier et al., 2013), and that age-related differences in memory play an important role in age-

related differences in performance on cognitively demanding decision-making tasks (Del Missier 

et al., 2017). 

In total, established links among cognitive ability, aging, and decision making, both within 

and outside the financial domain, suggest the importance of cognitive ability for retirement-

related decisions. 
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Although there are various definitions and conceptualizations of financial literacy (see Hung, 

Parker and Yoong, 2009 for discussion), for this report, we will refer to financial literacy 

according to the language adopted by the President’s Advisory Council on Financial Literacy 

(2009): “the ability to use knowledge and skills to manage financial resources effectively for a 

lifetime of financial wellbeing.” 

Financial literacy has been shown to be an important predictor of financial behavior. Hilgert, 

Hogarth, and Beverly (2003) found that individuals with more financial knowledge are more 

likely to engage in a wide range of recommended financial practices, such as paying bills on 

time, having emergency savings, or diversifying investments. Furthermore, Lusardi and Mitchell 

(2006, 2007a) found that older adults who displayed better financial literacy were more likely to 

plan for retirement, to follow through with their plan, and to invest in appropriate assets for 

retirement. 

However, large segments of the U.S. population have low levels of financial literacy. Only 

half of adults close to retirement age and older were able to correctly answer two simple 

questions regarding interest compounding and inflation, and only one-third correctly answered 

these two questions and a question about risk diversification (Lusardi and Mitchell, 2006, 

2007b).  

Given the diversity of conceptual definitions of financial literacy, it is not surprising that 

there is also variation in the methods used to measure financial literacy. Both performance tests 

(knowledge-based tests) and self-report methods (self-assessment of perceived knowledge) have 

been employed to measure financial literacy. Over the last decade, the most commonly used 

measures of financial literacy are the ones developed by Lusardi and Mitchell (2006, 2007a, 

2007b). The shorter measure is comprised of three knowledge-based questions on compound 

interest, inflation, and investment diversification. The longer financial literacy module consists 

of five multiple-choice questions on basic financial concepts and eight multiple-choice items on 

more sophisticated financial concepts. We use this latter measure in our analysis, and provide 

additional details in Section 4.   

While financial literacy has been shown to be positively related to better financial planning 

for retirement, less is known about how cognitive abilities underlie or enhance such a 

relationship.  Basic cognitive abilities likely support more domain-relevant knowledge and skills, 

such as financial literacy. Most measures of financial literacy focus heavily on financial 

knowledge, suggesting that crystallized intelligence may be particularly important in supporting 
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financial literacy. Yet because financial literacy is domain-specific, we expect it to be more 
strongly related to financial behaviors of interest, such as retirement saving, than is more basic 
crystallized intelligence.3  Figure 1 provides a conceptual framework, placing financial literacy 
as a partial mediator of the relationship between cognitive abilities and retirement-related 
behaviors. 

 

 
Results consistent with this framework can be found in empirical links documented between 

numeracy (a concept closely related to financial literacy) and fluid cognitive abilities (Willis et 
al., 2014); memory and decision making (Del Missier et al., 2013); memory and retirement 

                                                
3 Some researchers have defined financial literacy as a form of crystallized cognitive ability (Hershey et al., 2015; 
Willis et al., 2014).  While we recognize the plausibility of this argument, we would assert that there is value to 
considering financial literacy as a separate construct.  First, financial literacy is more domain-contextualized, 
whereas traditional cognitive ability measures (Gc or Gf) are purposefully more domain-general.  Second, whereas 
the knowledge portions of financial literacy measures align with crystallized cognitive abilities, financial literacy 
measures also typically include reasoning questions, which may be more closely aligned with fluid cognitive ability.  
Finally, as described in detail below, empirically we find that (a) financial literacy is no more closely associated 
with crystallized than with fluid cognitive ability and (b) our financial literacy measure adds predictive ability, 
above and beyond our measures of crystallized and fluid cognitive ability.  For these reasons, we choose to consider 
financial literacy a related but separate ability. 
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trajectories (Hudomiet et al., under review); and financial knowledge and self-reported 

retirement planning (Parker et al., 2012). For example, Willis et al. (2014) addressed the relative 

contribution of financial knowledge and fluid cognitive ability (although not crystallized 

cognitive ability) in predicting stockholding and holding diversified portfolios. Whereas both 

cognitive measures predicted financial behavior, when both were included as predictors, 

financial knowledge statistically accounted for a substantial portion of the predictive power of 

fluid cognitive ability. Similarly, Smith, McArdle, and Willis (2010), focusing on cognitive 

ability in HRS couples, found that numeracy was better than more general cognitive abilities at 

predicting economic outcomes. Taken together, these findings are consistent with a “partial 

mediation” causal explanation, whereby financial literacy sometimes, but not always, acts as a 

mechanism through which underlying cognitive abilities, such as fluid abilities, influence 

financial behaviors. Empirically, we would expect to observe (a) strong correlations between 

financial literacy and cognitive abilities, (b) cognitive abilities as significant predictors of 

retirement outcomes, (c) financial literacy as a significant predictor of retirement outcomes, and 

(d) a reduction in significance for cognitive abilities when both cognitive abilities and financial 

literacy are included as predictors of retirement outcomes.  In the UAS-focused analysis, we 

focus on exploring the relationships between cognitive abilities, financial literacy, and 

retirement-related financial behaviors. 

We also expect that, all things equal, greater cognitive decline will also be associated with 

certain retirement and financial behaviors, such as decumulating retirement assets by withdrawal 

from retirement accounts or claiming of Social Security benefits. This is in part because 

cognitive decline itself could change the context in which households make retirement-related 

decisions, for example because of a need to draw upon resources at an earlier age. It is also 

possible that households may suboptimally decumulate assets if decreased cognitive functioning 

leads to suboptimal decision-making.    

The final components of Figure 1 highlight the importance of other potential causal factors. 

For example, a health shock such as suffering a stroke could directly affect cognitive abilities 

and create financial burdens and impact benefits claiming.  Similarly, financial shocks such as 

bankruptcy could influence not only financial behavior directly but also cause stress that 

interferes with cognitive functioning. Several prominent conceptual frameworks on retirement-

related decisions point to additional individual, family, employment, and environmental or 

situational factors (see, e.g., Beehr & Bennett, 2015; Fisher et al., 2016; Hudomiet et al., under 

review; Wang et al., 2009; Wang and Schultz, 2010), such as responsibility for dependents, 

attitudes toward a current job, and macroeconomic effects.  
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Our analyses draw on two complementary data sources.  The first is the Understanding 

America Study (UAS), which we use to examine the cross-sectional relationships among 

financial literacy, cognitive ability, and retirement outcomes.  The second is the Health and 

Retirement Study (HRS), which we use to examine the relationships of cognitive ability and 

cognitive decline with retirement financial behaviors. 

To investigate our first research question, we use data from surveys administered by the 

UAS, which is maintained by the Center for Economic and Social Research (CESR) at the 

University of Southern California (USC).
4 The UAS is an internet survey panel of approximately 

5,000 individuals representing the entire United States adult population. The majority of the 

panel members have their own Internet access. The remaining panel members are provided 

Internet access by USC with a tablet and/or an Internet subscription. Survey responses can be 

linked across survey waves and to background and demographic data, such as age, education, 

gender, and household income. Importantly for our research questions, the UAS includes data on 

financial literacy and three different measures of cognitive ability summarized in Table 1 below.  

                                                
4 The content of this paper is solely the responsibility of the authors and does not necessarily represent the 

official views of USC or UAS. 
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In addition to the measures of interest in Table 1 above, the UAS has multiple survey waves 

that gather information on retirement planning behavior. The key behaviors that we focus on for 

our analyses are retirement planning and preparedness behaviors such as having a dedicated tax-

sheltered retirement savings plan such as an IRA, DB, or DC, being prepared for retirement, 

taking steps to supplement Social Security in anticipation of it being insufficient in retirement, 

and contributing to one’s employer-sponsored DC account. 

 We combine data from two UAS survey waves to measure whether a respondent has any 

dedicated retirement savings, in particular, a DB or DC plan through his or her employer (UAS 

survey 72), or an IRA (UAS survey 24). 

To measure how prepared our respondents are for retirement, we use two self-reported items. 

First, we use results from a question posed in UAS survey 72 that is asked only among those not 

yet retired, and has four parts as follows:  

A. How much do you agree with the following sentence? 
“I’ve tried to determine my financial needs during retirement.” 

B. Have you ever tried to find out how much you should save in total today and in the coming 
years in order to finance your target needs during retirement? 

C. How much do you agree with the following sentence? 
“I have a saving target of regularly saving some percentage of my income, e.g. 5, 10, 15, 
or...percent.” 
How much do you agree with the following sentence? 
“I have a saving target of regularly saving some amount of money, e.g. $100, $500, $1000, 
or....per month.”

Parts A, C and D of this question follow a 5-point Likert scale from “strongly agree” to “strongly 

disagree,” while part B allows yes/no responses. We score this outcome as the sum of whether 

respondents “agree” or “strongly agree” with statements A, C and D, and whether they say “yes” 

for part B, resulting in a 0-4 scale. If a respondent has a sum total of 3 or 4 in this index, we code 

that person as “prepared” and assign an indicator value of 1. Those who score 0, 1 or 2 in this 

index are assigned an indicator of 0 for this measure. Thirty-one percent of our (non-retired) 

sample is considered to be prepared for retirement according to this definition.  

Another measure of preparedness comes from UAS survey 16, which asks all respondents 

(using the past tense for those already retired), “How well prepared financially are you for 

retirement? Please give yourself a grade from A to D, where A means you are very well prepared 

and D means not prepared at all.” For this question, we consider a respondent “prepared” if he 

responds either A (very well prepared) or B (somewhat well prepared), which is 48 percent of 

our sample.  

Our next set of retirement financial planning and preparedness behaviors comes from 

question 8 in UAS survey 16. Question 8 is only asked of those who responded to a previous 

question that they did not expect (or in the case of retirees, do not find) Social Security to 

provide sufficient income for a “good” standard of living in retirement. Those who report that 
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Social Security is insufficient are then asked, “Have you taken steps to ensure a good standard of 

living during your retirement? Please check all that apply” with option categories: 

1. Contribute to a 401(k) or defined contribution plan, IRA or other retirement account 
2. Have other savings and investments: for instance personal savings, mutual funds, rental 

property, stocks, annuities. 
3. Applied for disability benefits 
4. Spend less and/or downsize 
5. Sought a higher-earning job 
6. Plan to work in retirement 
7. Other, please specify 
8. None, I have not taken any steps 

Because of errors associated with the skip pattern for this question, we only observe 

responses for a subset of our sample who believe that Social Security is not sufficient.5  

Finally, we consider contributions made to one’s employer-sponsored retirement accounts. 

These outcomes are drawn from UAS survey 22, which repeats HRS Section J on the UAS 

sample. Specifically, the survey asks about contributions to employer-sponsored retirement 

accounts for those who are currently employed and eligible for a plan. 

Our final sample for analysis using the UAS data is 2,739 respondents whose information 

can be matched across these distinct survey waves. CESR provided us with sample weights to 

provide a nationally representative sample based on these respondents. Table 2 contains 

summary statistics on our weighted sample. The average age is 47 years old, 48 percent are male, 

and nearly 82 percent are white. Sixty-one percent of our sample is currently working, 20 percent 

are retired, 7 percent report being disabled while nearly 8 percent are unemployed. Nearly half 

(46 percent) of our sample have household incomes less than $50,000 per year.    

  

                                                
5
 Specifically, 755 respondents in our sample are not yet retired and answered that they expect Social Security to 

provide “much less than enough” (or 1 on the 5-point scale) in retirement but are not asked question 8, even though 
713 not-yet-retired respondents in our sample who answered “somewhat less than enough” (or 2 on the 5-point 
scale) to this same question are subsequently asked question 8 above. (And similarly, among those retired anyone 
who answered 1 or 2 on this scale is also asked question 8.)  
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We use the HRS to examine the relationship of cognitive decline with retirement outcomes. 

The HRS is a longitudinal, nationally representative survey of Americans older than 50, with 

approximately 20,000 respondents.  Since the first wave in 1992, respondents have been 

interviewed every two years on their financial, health, and family status.  New cohorts of 
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Americans age 51 to 56 and their spouses are added to the survey every six years, maintaining its 

status as nationally representative of households with members over the age of 50. 

HRS Section D on cognition includes a 27-point score of working and episodic memory that 

combines various measures available on the HRS (Crimmins, Kim, Langa & Weir, 2011; 

McArdle, Fisher & Kadlec, 2007; Ofstedal, Fisher, & Herzog, 2005) and that has been assessed 

on all respondent waves since 1995.6  Working and episodic memory is typically associated with 

fluid cognitive ability and has been associated with decision-making abilities (Del Missier et al., 

2013).  This measure is the sum of scores on the following components:   immediate word recall 

(10 words), delayed word recall (same 10 words, 5 minutes later), backward counting from 20 to 

10, and “serial 7s,” where individuals are asked to subtract 7 from 100 and then take the resulting 

number and subtract 7 from it, repeating this process five times.7 

 

                                                
6
 Seven additional items are asked only of those ages 65 and older, and one item was discontinued in HRS 2004 

(Ofstedal, Fisher, & Herzog, 2005).  Because they are not available on the full panel, they are excluded from our 
calculations. 
7
 Note that these measures are not available for proxy interviews, so we are systematically missing a portion of the 

population which may have the lowest cognitive abilities.  That said, these individuals may also not be making their 
own financial decisions. 
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Using the full unweighted HRS panel and all available cognitive scores from this 27-point 

measure, we calculate the mean score for each age from 50 to 100 years old. Figure 2 shows the 

clear downward trend in mean fluid cognitive abilities across adult ages, and this decline in mean 

cognitive abilities appears to become steepest roughly after age 60. Because our focus is on 

cognitive decline and financial drawdown behaviors, we therefore restrict the sample to those 

waves for which a respondent is age 60 or older.  We further restrict the sample to those 

respondents who have at least five waves (whether consecutive or not) of valid cognitive ability 

scores taken at age 60 or older in order to generate a personalized predicted change in cognitive 

abilities over a decade or longer, up until at least age 70 (some respondents had up to 10 waves 

with cognitive ability scores), as described in Section 5.  

For married households, we assume retirement financial decisions are made at the level of 

households, and therefore our unit of analysis is the household and we consider the cognitive 

scores of both spouses. We include information on spouses of the “anchor” respondents if they 

also have at least five cognitive assessments, even if those spouses are themselves under age 60. 

We drop from our analysis coupled households in which there are less than five cognitive 

assessments on the spouse. This results in a final analytic sample of 7,197 households, out of 

22,163 potential household cases in the full HRS, observed over at least five waves (10 years) 

and up to 10 waves for a total of 57,308 observations.  

Because of the specific nature of this sampling design, we do not use the HRS sample 

weights as we cannot determine how the full-sample HRS weights relate to our selected 

subsample.  

Of these 7,197 households, 3,648 are single-headed households (i.e., there is no evidence of a 

spouse at any of the observed waves, though they could be divorced or widowed in addition to 

never-married), while the other 3,549 are coupled households with five or more cognitive scores 

on both spouses, where one spouse is at least 60 years old to start. Note that for married 

households, we include all waves of observable data for the household even if one spouse dies or 

otherwise attrits from the sample so long as the other spouse continues in the sample and so long 

as there are a minimum of five cognitive assessments on both spouses across all waves. We drop 

second marriages that occur during the HRS (i.e., we drop from our sample any household-wave 

observation in which a cognitive score from a third or higher individual is recorded for a given 

household).     

Table 3 describes our HRS analytic sample. We designate Spouse 1 as the spouse with the 

steeper negative predicted cognitive decline (as described in Section 5). Table 3 shows that in 

our sample, single-headed households are much more likely to be headed by females, to be 

African-American and have much lower incomes and levels of education than are married 

households on average. It also shows that among married households, the spouse with the steeper 

decline is nearly equally likely to be male or female, and education levels do not noticeably 

differ across the faster versus slower declining spouse. 
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The HRS also includes great detail on financial decision making of households, including 

retirement savings behaviors as well as any drawdown behaviors for one or both spouses. 

Because the focus of our analysis with HRS data is on the role of cognitive decline among those 

at or near retirement age, we focus on two key drawdown behaviors of interest: claiming Social 

Security benefits and decumulating a retirement savings account among those that have any of a 

DB, DC, or IRA plan.  

For claiming of Social Security retirement benefits, we use data from the HRS Employment 

Section (G, 1995-2000; J 2002-2014) that asks respondents, “Do you currently receive any 

income from Social Security?” To create the variable on decumulating a retirement savings 

account, we use data from different HRS sections depending on the year. For AHEAD 1995 

through HRS 2000, we use information from the HRS Employment Section G to determine 

whether respondents a) have DB or DC pension plans associated with a current or former 

employer, or b) have annuitized or withdrawn funds from a DB or DC pension plan. Beginning 

with HRS 2002, we pull information about pension plans associated with the current job and 

most recent previous job from the Employment Section J, and information about plans associated 

with other previous jobs from the Last Job (K) and Job History (L) sections. Beginning in 2012, 

we use information from the Pension Section J2 to determine whether respondents have DB and 

DC pension plans and have annuitized or withdrawn funds from such plans. In addition, in all 

years we use information from the HRS Assets and Income Sections (J 1995-2000; Q 2002-
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2014) to determine whether respondents have a) received income from a pension plan of any 
type, b) have an IRA, or c) have withdrawn funds from an IRA.  

We also explore behaviors such as whether a household claims Social Security or draws 
down retirement assets prior to age 65. Cognitive decline may also be associated with 
withdrawal from retirement accounts or claiming of Social Security benefits before age 65 in part 
because cognitive decline could lead to expectations of shortened life span, increased healthcare 
costs, or early retirement. A household facing these changes could decide that its optimal 
retirement decumulation plan is to claim Social Security benefits or begin withdrawing 
retirement assets before age 65. It is also possible that households may claim Social Security 
benefits or begin decumulating assets early if decreased cognitive functioning leads to 
suboptimal decision-making.    
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This section first presents results from the UAS, followed by results from the HRS, broadly 

corresponding to our two research questions. 

Our analysis of UAS begins with a description of the cognitive ability and financial literacy 

scores, and the relationships among these measures.  We then examine the relationships of both 

cognitive ability and financial literacy to a range of retirement planning behaviors. 

We first consider the three Woodcock Johnson III measures of cognitive ability collected in 

UAS surveys 42 through 44. Figure 3a presents a basic histogram of the distribution of scores 

among our sample for the number series test that we use as our measure of fluid cognitive ability. 

The mean score for the weighted sample is roughly 49.8 (SD 9.1), and there is a slight leftward 

skew. This most likely represents right censoring, due to respondents answering all (or nearly all) 

questions correct (approximately 13 percent answered none or just one item incorrectly).  

Figure 3b presents a histogram of values for the picture vocabulary Woodcock Johnson test 

for our sample, which is our measure of crystallized cognitive ability. The (weighted) mean score 

is 50.0 (SD 8.6), and there is less evidence of censoring at the top end of this scale for 

crystallized cognitive ability compared to fluid ability above. Finally, Figure 3c presents the 

distribution of scores for the verbal analogies test of cognitive ability, which measures both 

crystallized and fluid abilities. The mean score using the weighted sample is 49.5 (SD 8.9) and 

like our measure of fluid ability, there is a leftward skew, as nearly 20 percent of our sample 

scores at the maximum of this scale.  
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We present results from multivariate regressions that model each cognitive ability measure as 

a function of the demographic characteristics (graphs of cognitive ability by age, income, and 

education levels are included in the Appendix). Due to the possibility of top censoring for the 

number series and verbal analogies measures of cognitive ability seen in Figure 3 we considered 

both continuous and censored regression models. The results are similar, so we present censored 

(tobit) models for number series and verbal analogies and a continuous model for picture 

vocabulary.  Table 4 shows that in our sample, males tend to score slightly higher on each 

cognitive ability measure, and that the relationships of both education and income with the 

cognitive ability measures remain strongly positive even in a multivariate framework. We also 

see the varying relationship between age and the different forms of cognitive ability. Age is 

negatively related overall to the Number Series test, our measure of fluid cognitive ability.  



  21 

Furthermore, age is negatively related to fluid cognitive ability, with the steepest and most 

negative (and significant) decline happening in ages 80 or above in this sample. Age is also 

negatively related on average to the Verbal Analogies test that combines fluid and crystallized 

aspects of cognitive ability, where each additional year of age is predicted to lower one’s Verbal 

Analogies score by 0.04 points. However, crystallized cognitive ability as captured by the Picture 

Vocabulary test is predicted to increase by 0.18 points with each additional year of age. These 

results agree with prior empirical results, which show fluid cognitive abilities generally declining 

with age among adults and crystallized cognitive abilities generally increasing with age, although 

the magnitudes are smaller (e.g., McArdle et al., 2002). 
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We next turn to examine how the three measures of cognitive ability relate to each other, as 

well as to our measure of financial literacy. Our goals follow from our hypothesis of partial 

mediation, as described in Section 3.  Specifically, here we seek to see whether there are strong 

correlations between financial literacy and cognitive abilities, which is the first of four conditions 

noted in Section 3.  Subsequent analyses will examine whether (b) cognitive abilities are 

significant predictors of retirement outcomes, (c) financial literacy is a significant predictor of 

retirement outcomes, and (d) the significance for cognitive abilities reduces when both cognitive 

abilities and financial literacy are included as predictors of retirement outcomes. 

The distribution of financial literacy scores in our sample is shown below in Figure 4. The 

mean of this score is 9.1 (SD 3.1), and we again see evidence of a leftward skew as more 

respondents answered all 14 items correctly than answered no items correctly.  

 

Financial literacy is significantly and positively correlated with each of the three cognitive 

ability scores, as are the cognitive ability scores with each other (all rs > .37, all ps < .001; see 
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Appendix Table A1 for details).8 Next, we turn to analyzing the extent to which financial literacy 

is predicted by these three cognitive ability measures, as well as the demographic characteristics 

of respondents. Table 5 contains results of a censored (tobit) estimation of this relationship. 

Results are similar if a continuous regression model is used. It shows that even after controlling 

for gender, age, labor force status and a series of educational and income outcomes, all three 

cognitive ability measures are independently and strongly positively related to financial literacy 

(consistent with Figure 1). The fluid Number Series and crystallized Picture Vocabulary 

measures have larger marginal effects than Verbal Analogies, suggesting that each additional 

point scored on either of these tests is associated with a 0.06 point increase in the 14-point 

Financial Literacy scale, which is a roughly 2 percent increase. Table 5 also shows the strong 

positive correlations between education and income levels with financial literacy that are 

independent of cognitive ability. It also shows that males, older respondents, whites, and those 

who work fulltime are also more likely to have higher financial literacy scores.  

  

                                                
8 The correlations among the various components of measured cognitive ability in Table A1 in the Appendix 

are within the ranges typically observed and support a theoretical conceptualization in which each component is part 

of a single higher-order construct, or at a minimum a set of mutually-supportive tasks.  Still, a large literature has 

demonstrated how it is often useful to disaggregate the tasks to see where there is relatively more or less influence. 

We are confident that these high correlations are not destabilizing the models. 
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We next turn to examining how financial literacy and the three aspects of cognitive ability 

contribute to retirement financial planning and preparation for retirement.  For each considered 

aspect of retirement planning, we estimate four models, reflecting the logic in Figure 1: one that 

only includes as explanatory variables the three measures of cognitive ability, a second that 

additionally includes financial literacy, and two corresponding models that add in a series of 

demographic controls (including age, gender, race, education, and household income, see 

Appendix for tables with full demographic results).  

As described in Section 4, our considered retirement planning behaviors are drawn from 

various waves of the UAS surveys. Our first behavior indicates whether a respondent has any 

dedicated retirement savings, in particular, a DB or DC plan through his or her employer, or an 

IRA. We estimate logit models to predict who has a retirement savings account of any type and 

present marginal effects at means from the estimation in Table 6. The first column only includes 

the three cognitive ability measures, while the second column adds the financial literacy scale. 

We see that the three cognitive ability measures are all strongly and positively predictors of 

having a retirement savings account.  These effects remain significant, if somewhat diminished, 

when also including financial literacy as a predictor.  Financial literacy itself strongly and 

positively predicts having a retirement savings account, even after controlling for the three 

cognitive ability measures, which is consistent with the partial mediation model presented in 

Figure 1. Measures of cognitive ability tend to become even smaller if not disappear altogether 

once the demographic controls are added to the model (a result similar to those found by Willis 

et al., 2014, considering stock ownership). Financial literacy remains a strong, positive predictor 

even after adding the demographic controls. . When all variables are included in column 4, the 

marginal effect of financial literacy represents its predictive ability for the outcome of having 

any dedicated retirement savings, above and beyond that of cognitive ability and these other 

covariates.  

It is worth noting that the cognitive ability scales all allow for a much larger range in values 

than does the 14-point financial literacy scale, which will affect the interpretation of the 

coefficients in the tables below. Taking the results in Column 2 of Table 6 below, a one standard 

deviation (SD) increase in financial literacy will increase the odds of having a retirement account 

by roughly 14 percentage points, while a one SD increase in the number series score for fluid 

cognitive ability will increase the odds of having a retirement account by 4 percentage points.  
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Next, in Tables 7 and 8 we consider how prepared our respondents self-report themselves to 

be for retirement.  Estimation results in Table 7 use the four-part question on retirement planning 

described in Section 4 that is asked only among those not yet retired.  A second measure of 

retirement preparedness comes from the retirement preparedness self-assessment question, which 

is asked of both those retired and not retired. Results for this model estimation are in Table 8. 

They present a strong positive relationship between financial literacy and self-reporting being 

prepared for retirement, and that the relationship between cognitive ability and being prepared is 

overall much weaker, and in some cases even negative after controlling for financial literacy.  

For self-reported preparedness among those not yet retired, presented in Table 7, without 

financial literacy in the model (column 1), we see significant positive effects of two cognitive 

ability test – number series and picture vocabulary – but a slightly negative effect of the third 

(verbal analogies).  Financial literacy is a strongly positive predictor (column 2).  Specifically, 

we see that each additional point on the 14-point financial literacy scale is associated with a 5 

percentage point increase in the likelihood of scoring at least a 3 out of 4 in our index measure of 

retirement preparedness. Each additional point on the Verbal Analogies scale, meanwhile, is 

associated with a 0.5 percent decrease in likelihood of scoring at least a 3 out of 4 in our index 

measure of retirement preparedness. When the full set of demographic controls is added, the 

effect of financial literacy is lessened to roughly 3 percentage points, but still strongly positive 

and significant, while the effects of cognitive ability remain zero or slightly negative.9 Similar 

                                                
9
 Though it is slightly surprising to see some measures of cognitive ability negatively associated with retirement 

preparedness in Table 7, Columns 1 shows that if we re-estimate these models leaving out Financial Literacy, 
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patterns are seen for the self-reporting of how prepared one is in Table 8. Most notably, inclusion 

of financial literacy in the model weakens the predictive ability of cognitive ability (or even 

causes the relationships to become significantly negative), again consistent with the partial 

mediation model in Figure 1. Regression results with full demographic controls for both 

preparedness variables are presented in Appendix Table A3. 

 

 

 

                                                
Number Series and Picture Vocabulary become positive and statistically significant contributors to both outcomes 
on retirement preparedness when no other covariates are included; the negative contribution of the Verbal Analogies 
test remains, but is smaller in magnitude than in Column 2 and significant at conventional levels in just 1 of the 4 
estimated models. The basic pairwise correlation between the Verbal Analogies test and these retirement 
preparedness outcomes are 0.05 and 0.11, respectively. 
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Our next set of retirement financial planning and preparedness behaviors comes from the 

question on how a respondent plans to supplement Social Security if he had previously 

responded that Social Security is insufficient to ensure a good standard of living. In Table 9 

below we present results from logit estimations where the dichotomous outcome takes on a value 

of 1 for those who respond that they contribute to some kind of savings for retirement to 

supplement Social Security. Among our truncated sample, 64 percent of those who do not 

believe Social Security to be sufficient report saving some additional monies for retirement. In 

Table 10, we consider those who report that they have not taken any steps to supplement Social 

Security even though they consider Social Security to be insufficient to provide a good standard 

of living. Fourteen percent report not taking any additional steps. All results in Tables 9 and 10 

are marginal effects of logit estimations evaluated at the means of the independent variables. 

Without financial literacy in the model, the three cognitive ability measures are positive and 

significant, but these results diminish when financial literacy is included in the model.  As with 

the retirement planning outcomes above, we again find that financial literacy is strongly 

positively related to saving for retirement (Table 9), and strongly negatively related to a failure to 

take any positive steps towards supplementing Social Security (Table 10). In each case, these 

relationships are weakened but remain significant when we add additional covariates. As with 

the earlier results, we do not find strong evidence that cognitive ability is strongly associated 

with these outcomes after separately controlling for financial literacy and other covariates. 

Regression results with full demographic controls are presented in Appendix Table A4.   
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Finally, in Tables 11 and 12 below we consider contributions made to one’s employer-sponsored 
retirement accounts. These analyses focus on the subset of 1,151 currently-employed persons 
with access to an employer-sponsored retirement plan. In Table 11, we estimate a logit model 
that predicts actively contributing to their plans, which 65 percent of our sample reports doing. In 
Table 12, we estimate Tobit models to predict the percent of one’s income contributed. We again 
find similar patterns: financial literacy is strongly positively associated with contributing to one’s 
retirement savings account through their employer, this relationship is still positive but weaker 
when we control for demographic characteristics of our sample, and the relationships between 
contributing and the various measures of cognitive ability are overall much weaker if 
nonexistent. Appendix Table A5 presents full demographic results for both outcome variables. 
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We next describe the distributions of the cognitive ability and cognitive decline measures 

within the HRS.  Because the focus of our analysis with HRS data is on the role of cognitive 

decline among those at or near retirement age, we examine the relationships of both cognitive 

ability and cognitive decline to two retirement decumulation behaviors of interest: claiming 

Social Security benefits and decumulating a retirement savings account among those that have 

any of a DB, DC, or IRA plan.  

For each respondent (and spouse) in our final sample, we have between five and ten waves of 

cognitive ability data. However, some respondents enter our data at later ages than do others. 

Due to the strong negative relationship between our measure of cognitive ability and age (seen in 

Figure 2), this will necessarily bias our results if we do not account for this. We therefore adjust 

each respondent’s trajectory of scores to reflect where he or she falls in the distribution of 

observed scores for the age at which a given score was recorded.  Specifically, we assign each 

individual an age-standardized score by subtracting off the sample mean score for his or her 

score at that age and dividing by the sample standard deviation of scores at that age (i.e., an age-

specific z-transformation). As a result, a respondent with an average cognitive ability at a given 

age will be assigned an age-adjusted score of zero.  Above average respondents will have 

positive age-adjusted scores, and below average respondents will have negative age-adjusted 

scores.  The magnitude of a respondent’s age-adjusted cognitive score will be the number of 

standard deviations above or below that age-specific mean. To assess overall levels of cognitive 

ability for each individual, we then calculate his or her mean of these age-adjusted scores. Figure 

5 presents the distributions of the age-adjusted cognitive ability scores across all waves for our 

sample. On average single respondents had lower cognitive ability, with a mean score of -0.10 

(SD 1.06), than did married respondents (mean scores of 0.06 with SD 0.99, and 0.12 with SD 

0.94).  These differences are small in magnitude, especially given the differences in demographic 

composition of the groups as seen in Table 3, yet all group means are significantly different from 

each other at p < .001.   
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To assess any experienced decline for each individual, we also need to account for the age of 

assessment, so we use age-adjusted cognitive ability scores.  The result is an estimate of their 

change in cognitive ability, relative to others in the sample at the specific ages of assessment.  

Specifically, we estimate an OLS regression for each individual, using their age-adjusted 

cognitive ability scores as a function of (linear) age. We extract the slope (the beta coefficient on 

age) from these regressions based on each respondent’s vector of scores. We term the slope as 

the respondent’s personal predicted cognitive change over the 10+ years we observe him or her 

in our dataset. Individuals with positive slopes experience less than average decline, whereas 
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those with negative slopes experience greater than average decline. Note this means that a person 

with a predicted positive slope can still experience an overall decline in their cognitive abilities; 

he or she is just predicted to decline at a slower rate than average at that age. For coupled 

households with two trajectories, we identify the spouse with the steepest predicted decline (most 

negative slope), and term this person Spouse 1. Spouse 2 has the relatively better-preserved 

cognitive performance (less negative slope). For single-headed households, there is only one 

predicted trajectory of scores.10   

The distribution of cognitive decline, as captured by the predicted cognitive trajectory (i.e., 

the slope of the respondent-level OLS regression predicting age-adjusted cognitive ability with 

age), is presented in Figure 6. As expected based on the definition of Spouses 1 and 2, Spouse 1 

(the one with greater decline) showed more negative slopes, on average, than did single 

respondents, with a mean of -0.05 for Spouse 1 and a mean of -0.02 for single respondents. On 

average, Spouse 2 has a positive slope (mean of 0.03). Pairwise comparisons between the means 

find that all group means are significantly different from each other at p < .001. 
 

                                                
10

 The HRS cognition module D also includes a question for respondents to self-report any memory decline. 
However, initial analyses did not suggest this was a very strong measure of decline. Due to our focus on those aged 
60 or above with 10 or more years of data, a solid majority (70%) at some point claim to have experienced a 
worsening memory.  
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Using these individual predicted trajectories of cognitive decline, we next examine how key 

health outcomes of our sample relate to these predicted changes by examining at baseline (the 

first wave at which a respondent enters our sample) and at the final wave those with above- and 

below-median predicted cognitive changes. In Table 13 below we pool together both single 

persons and both spouses in a married household. Although they look similar when they first 

enter our sample, respondents with predicted cognitive changes that are below the median (i.e., 

those with the steepest decline) are less likely to report very good or excellent health by the final 

wave, and are more likely to have had a stroke, been diagnosed with a memory disease, and 

report having trouble managing money. Thirty-two percent of those with below-median 

predicted changes in cognition report some kind of memory disease by their last wave of 

observation, versus 23 percent among those with above-median predicted changes. In total, 

Table 13 is suggestive that the predicted changes in cognition based on each respondent’s 
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trajectory of age-standardized scores are indeed capturing some underlying cognitive decline that 

is also reflected in these outcomes.   

 

 
 

 

We next turn to consider retirement decumulation behaviors of interest. As shown in Table 

14, single respondents were much less likely than married respondents to report having a 

retirement account, but those with such accounts were similarly likely to have withdrawn from 

those accounts at both baseline and by their final wave.  Single individuals were more likely to 

have started claiming Social Security benefits at their baseline assessment. When limiting the 

sample to those respondents between ages 62 and 64 (when claiming early Social Security 

retirement benefits is possible), single respondents were less likely than respondents in married 

households to have claimed early Social Security. A similar pattern exists between singles and 

married households for making an early withdrawal from retirement accounts among households 

that have a retirement account. Singles were also more likely to report being retired by baseline 

and final waves than were either married spouse.   
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Here we take advantage of the unique HRS longitudinal data to examine the relationships of 

cognitive ability and cognitive decline with two financial behaviors:  ever having withdrawn 

from a retirement account (of any sort) and started claiming Social Security retirement benefits.  

We consider two analytic approaches – cross-sectional and longitudinal.  Cross-sectional logistic 

regression analyses predict ever engaging in the outcome with mean cognitive ability and the 

predicted change in cognitive ability (that uses the panel dimension of the HRS to generate the 

slope for each respondent), using the first wave in which a household is observed for these 

estimations. As described above, both measures are based on age-adjusted cognitive ability 

scores, to account for different respondents being assessed for different age ranges.  Longitudinal 

logistic analyses use the panel to calculate the change in age-adjusted cognitive ability scores 

across waves for a given individual, and estimates logistic regressions to predict the financial 

outcome at wave t with change in cognitive ability from wave t-1 to wave t.  All analyses on 

retirement account withdrawal behaviors are restricted to those with some sort of retirement 

account (DB, DC, or IRA). 

Table 15 presents the regression results for singles (columns 1 and 3) and married households 

(columns 2 and 4), for both cross-sectional analyses based on an individual’s calculated 

trajectory and mean cognitive ability (using the age-adjusted measures) (first two columns) and 

panel analyses using the change in adjusted cognitive ability scores across waves (last two 

columns).  All results are based on logistic regression and present marginal effects of the 
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covariates of interest at their means. In the cross-sectional models, the positive coefficients on 

mean age-adjusted cognitive scores signify that mean age-adjusted cognitive ability is positively 

associated with withdrawing from a retirement account, but only significantly so for singles. The 

negative coefficients on the predicted change in cognitive ability variables can be interpreted as: 

controlling for mean cognitive ability, steeper (i.e., more negative) predicted decline is 

associated with greater likelihood of retirement account withdrawal, and for married couples this 

is true for both spouses.  The positive association between mean age-adjusted cognitive ability 

and retirement asset drawdown, together with the negative association between predicted decline 

and retirement asset drawdown, could result from those with higher cognitive ability scores in 

the first wave who will eventually face steep cognitive decline decumulating assets in response 

to anticipated cognitive decline. Looking to the panel models, we see this same negative 

relationship – more negative trajectories between two waves is associated with greater likelihood 

of having made a retirement account withdrawal in the subsequent wave – but this time only for 

singles and spouse 1 (the spouse with the greater predicted cognitive decline).  

 
 

 

Table 16 presents the same analysis, but further controls for other key demographic 

characteristics. Since these results use the age-adjusted cognitive scores, they are not explicitly 

controlled for in the models. The results for mean age-adjusted cognitive score and predicted 

cognitive changes (slope) are virtually identical to those presented in the unadjusted models in 
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Table 15. Namely, we continue to see negative coefficients on predicted change in cognition; 

that is, steeper (more negative) decline in cognition is associated with likelihood of withdrawing 

from a retirement account even after controlling for education level, gender, income, race and 

ethnicity of one or both household heads. Furthermore, if we include an indicator of a negative 

health shock (having a stroke), we see that as expected this is significantly related to the 

likelihood of drawing down retirement assets, but does not completely account or explain the 

observed effects on cognitive ability and measured decline (see Appendix Tables A6 and A7).  
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Turning to Social Security claiming behaviors, Table 17 presents similar regression results 

using an approach parallel to those in Table 15 but now includes the full sample, not just those 

who own a retirement account.  In the cross-sectional models using the first wave in which a 

household is observed, mean age-adjusted cognitive ability is again positively associated with 

claiming Social Security overall, but this time for both singles and spouse 1 among married 

couples.  As with retirement account withdrawal, Social Security claiming is significantly more 

likely both among individuals or couples experiencing greater (i.e., more negative) cognitive 

decline overall, as shown in the cross-sectional analyses.  Greater wave-on-wave cognitive 

decline is also associated with Social Security claiming in the subsequent wave, as shown in the 

panel analyses (columns 3 and 4). Given that an individual or household will continue to claim 

Social Security once started, and virtually all respondents (99%) begin claiming Social Security 

by the end of the time period we observe them in the data, these results suggest that those with 

greater cognitive decline claim Social Security earlier.   

To further explore the relationship between cognitive decline and Social Security claiming or 

retirement account withdrawal, we conducted additional analyses that consider whether a 

household claimed Social Security or made any retirement account withdrawals before age 65, 

because Social Security Full Retirement Age for this population is roughly 65 to 66 years of age. 

These analyses are restricted to respondents who we observe between 62 and 64 for Social 

Security retirement benefit claiming, and between 60 and 64 for early retirement account 

withdrawal11.  These analyses found almost no significant effects of cognitive ability or predicted 

cognitive trajectories.  However, the restricted sample may be limiting our ability to detect 

effects. These results are presented in the Appendix in Tables A8 and A9. 

 

 
 

                                                
11

 We do not have retrospective data regarding the date on which Social Security retirement benefit claiming or 
withdrawal from retirement accounts began and so we can only include respondents for this analysis if we observe 
them while they are younger than age 65. Furthermore, the earliest age at which Social Security retirement benefits 
can be claimed is 62. 
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As above, Table 18 repeats the analyses in Table 17, but adjusts for demographic 

characteristics.  Unlike with retirement account withdrawal, the demographic controls had more 

of an effect when considering claiming Social Security.  First, the demographic controls appear 

to account for the effect of mean age-adjusted cognitive ability among singles and spouse 1, but 

cognitive ability of spouse 2 becomes significantly positive.  The significant negative effects of 

predicted cognitive trajectory remain similar to those in the unadjusted models.  Second, the 

wave-on-wave change in adjusted cognitive score in the panel models becomes non-significant 

once controlling for demographic variables. 
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As Americans become increasingly responsible for ensuring their own retirement security, 

understanding the ways in which individuals may or may not be equipped to handle such tasks 

becomes important. It is reasonable to expect that greater levels of financial literacy – having the 

knowledge and skills to manage financial resources effectively - can assist in making sound 

retirement planning decisions, and that greater levels of financial literacy are easier to achieve 

for individuals with higher overall cognitive abilities. However, overall cognitive capabilities 

include a wide array of different abilities, skills, and knowledge that often overlap in complex 

ways, and little is known about how fluid cognitive abilities (the ability to reason and solve 

unfamiliar problems) and crystallized cognitive abilities (accumulated knowledge and familiar 

problem solving) may together underlie financial literacy. The research presented here draws on 

two unique and complementary data sources.  Data from the Understanding America Study 

(UAS) allow us to assess the cross-sectional relationships among detailed measures of cognitive 

ability, financial literacy, and retirement financial behaviors.  Data from the Health and 

Retirement Study (HRS) allow us to examine longitudinal relationships between cognitive 

ability, cognitive decline, and retirement financial behaviors. 

Using three measures of cognitive abilities that include a measure of fluid cognitive abilities 

(the Number Series task), crystallized abilities (the Picture Vocabulary task), and a mixture of 

fluid and crystallized abilities (the Verbal Analogies task), we find the three measures to be 

correlated with each other, but not perfectly so, suggesting each measure of cognitive ability has 

unique components. We also find the expected patterns for how they relate to age: crystallized 

abilities increase with age until plateauing late in life, while fluid abilities tend to decline with 

age after peaking in early adulthood. Finally, we find strong evidence that all three measures 

mutually support greater financial literacy.  

When we use these data to examine how financial literacy and more general cognitive 

abilities relate to retirement planning behaviors, we again find that each contributes positively 

towards planning and saving for retirement, such as (a) having a retirement savings account such 

as an IRA, DB, and DC savings plan, (b) having a retirement plan and feeling prepared for 

retirement, (c) taking steps to supplement social security in anticipation of it being insufficient in 

retirement, and (d) contributing to one’s employer-sponsored retirement account. 

We also find evidence consistent with financial literacy often being a partial mediator of the 

relationship between underlying cognitive abilities and retirement financial planning. 

Specifically, inclusion of financial literacy accounted for some but not all of the effect of 
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cognitive ability on retirement outcomes.  This appeared to be most apparent with self-reported 

retirement preparedness and contributions to employer-sponsored retirement savings accounts.  

In this sense, cognitive ability may be thought of as supporting financial literacy, which in turn 

supports retirement-related decision making. We do not find clear cut evidence that one type of 

cognitive ability, in particular, appears to be most closely related to financial literacy or to any of 

the examined retirement planning outcomes.   

These analyses support the notion of an important role played by cognitive abilities in 

helping people optimally prepare for retirement.  It begs the question, however, of what may 

happen as people age and cognitive faculties begin to decline. The HRS data provide insight into 

this question.   

The HRS provides longitudinal data on a 27-point measure of cognitive ability that 

emphasizes memory, and hence more fluid cognitive abilities.  Overall, in this measure we see 

the familiar age-related decline (see Figure 2).  In these analyses, we focus on older Americans 

who are beginning to experience decline in cognitive abilities and we focus on two elements of 

retirement decumulation behaviors – retirement account withdrawal and claiming Social Security 

benefits – we see consistent evidence that those with steeper cognitive decline are more likely to 

withdraw from retirement accounts and more likely to claim Social Security.  This was supported 

by both cross-sectional analyses, where we used within-respondent, age-adjusted slopes of 

cognitive ability by age, and longitudinal analyses, where we looked at wave-by-wave changes 

in cognitive ability (although once demographic controls are included, the latter results are only 

significant for retirement account withdrawal).  Furthermore, the results largely hold up for both 

single and married respondents, which the latter showing more consistent results for the spouse 

with the greatest cognitive decline. 

We find limited evidence in single households that mean age-adjusted cognitive ability is 

positively associated with withdrawing from a retirement account and claiming Social Security 

retirement benefits. 

These results suggest that those individuals with steepest decline (either overall or wave-to-

wave) have a higher likelihood of decumulation behaviors (either overall or in specific waves).  

The variable definitions are such that once you start decumulation, you remain in that state. 

Therefore, the results suggest that those with steepest decline have a higher likelihood of 

decumulating earlier.12 When combined with the UAS results above, these strongly support the 

notion that not only cognition, but also decline in cognition, matter for retirement financial 

behaviors. 

                                                
12

 Our attempt to directly predict early decumulation was unsuccessful, possibly in part due to more limited sample 
and lower power. 
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Our analyses find that cognitive ability plays an important role in retirement financial 

behaviors, a result consistent with other findings in the literature, such as the relationships 

between cognitive ability and retirement timing decisions (Hudomiet, Parker, & Rohwedder, 

under review). We find that financial literacy also appears to play an important role in retirement 

planning and saving decisions, again consistent with findings in the literature (e.g., Lusardi and 

Mitchell, 2006, 2007a). Our results are consistent with a particular mechanistic model, whereby 

financial literacy is influenced by underlying cognitive ability, and helps account for the 

relationship between cognitive ability and retirement financial behaviors. Given that financial 

literacy may have stronger impact than does cognitive ability on retirement financial behaviors, 

this provides additional support for helping to build financial skills and knowledge that help 

support financial decision making throughout the life span.   

The evidence that withdrawal from Social Security and retirement accounts is more likely 

with individuals or households experiencing swifter cognitive decline emphasizes that age-

related decline, as well as absolute levels of ability, is important to understanding retirement 

decumulation decisions. Unlike financial literacy, cognitive decline is not a variable that is itself 

a candidate for direct intervention.  However, policy makers should carefully consider how 

individuals with lower cognitive ability, or more swiftly declining cognitive ability, may have 

different needs, preferences, and situations. For example, decisions regarding timing of claiming 

Social Security involve a complex set of considerations, which may be harder for some 

individuals than others.  Furthermore, those with more quickly declining cognition may be facing 

different or more complex tradeoffs. Cognitive decline could lead to expectations of shortened 

life span, increased healthcare costs, or early retirement, all of which enter into the decision 

calculus on when to claim Social Security or begin spending down retirement assets, and make 

those decisions more complex.  Tools to simplify or carefully walk through those decisions may, 

therefore, have particular importance for these groups.  Furthermore, efforts to prospectively 

identify and support those individuals may help foster better long-term financial outcomes. 

Our results are admittedly exploratory, and have focused in particular on identifying 

relationships between cognitive measures and retirement financial behaviors, both anticipatory 

behaviors such as saving as well as decumulation at retirement and behaviors directly associated 

with decumulation of wealth. With both data sources, our results are necessarily based on self-

reported outcomes subject to the usual sources of bias, and we cannot ascribe causality to our 

estimated relationships. One of the distinct challenges in examining the influence of a trajectory 

of time-varying data, such as cognitive ability, is how to characterize those trajectories. With the 

cross-sectional UAS data we chose the only available strategy to compare across individuals at 

different ages. For the HRS analyses, we have chosen two strategies that made both conceptual 
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and intuitive sense: the linear slope across all waves (considered in cross-sectional models) and 

wave-to-wave differences (considered in longitudinal models).  The two approaches agreed with 

each other, suggesting a degree of robustness in the results.  That said, other researchers may 

argue for other approaches, which likely have their own strengths and weaknesses.  We 

encourage those inquiries, as they will inevitably enrich the evidence base and our understanding 

of these complex dynamics. The UAS cognitive ability and financial literacy scores were often 

right-censored, perhaps due to both sampling biases within internet panels and questionnaire 

design. However, given that policy makers may be focused particularly on individuals with low 

scores, this right censoring may not be too much of a concern. 

The two dependent variables used in the HRS analyses – claiming Social Security benefits 

and decumulating a retirement savings account among those that have a DB, DC, or IRA plan – 

are admittedly coarse measures that could mask a good deal of complexity in decumulation 

behaviors.  For example, an early cashout or distribution from a retirement account may not be 

representative of decumulation behaviors over later years.  It tells us little about how quickly 

they are spending their savings, whether they will outlive their savings, and many other 

interesting details.  That said, the fact that we found robust, significant effects on such coarse 

outcome measures suggests the value of further research unpacking these important details.   

Future work should build off of these results and use experimental methods (e.g., random 

assignment to different training programs) to better establish the causal pathways from cognitive 

ability to retirement financial behaviors. Future work should also examine potential group 

differences or disparities, for example examining whether socio-economic disparities strengthen 

or weaken the link between cognitive ability, financial literacy, and retirement financial 

behaviors.  If, for example, financial literacy played a more important mediating role for 

economically disadvantaged populations, this could inform allocation of resources for targeted 

training regimens. 

Another example of future work that builds off these results is disentangling the causal 

relationship between cognitive decline and retirement asset drawdown. Households who 

experience steep cognitive decline may be decumulating assets out of decreased income and/or 

increased health care costs related to cognitive decline, or because of expectations of shortened 

life span. An alternative explanation is that households may be suboptimally decumulating assets 

if decreased cognitive functioning leads to suboptimal decision-making. The finding of positive 

association between cognitive ability could suggest that those with higher cognitive ability who 

will eventually face steep cognitive decline decumulate assets in response to anticipated 

cognitive decline, but this finding is far from conclusive. 

 Future work should also attend closely to the subset of individuals at the extremes, both 

in terms of ability and ability trajectories.  In particular, precipitous cognitive decline could be an 

important indicator of risk for retirement financial problems, both for declining individuals and 

their spouses.  Our study was not designed to specifically test this, but future work should seek 

ways to shed light specifically on this group.  
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In Table A1 below we present correlation coefficients between each cognitive ability 

measure and financial literacy. All four measures are positively correlated with each other with 

statistically significant correlations of at least 1%; the lowest correlation is 0.38 between the 

crystallized Picture Vocabulary measure and the fluid Number Series measure. However, no two 

measures appear to be completely redundant, as the highest positive correlation coefficient is 

0.52, between the fluid Number Series measure with the mixed fluid and crystallized measure of 

the Verbal Analogies test. Financial Literacy is most strongly correlated with the crystallized 

Picture Vocabulary measure of cognitive ability with a correlation coefficient of 0.49, but its 

correlation coefficient with the fluid measure (Number Series) is not much lower at 0.48.  

 

 

 

Figure A1 presents mean levels for each of the three cognitive-ability measures by 

respondent age. As shown in the literature, we see that crystallized cognitive ability increases 

with age until it plateaus by ages 70-79, and then decreases starting around age 80. Fluid 

cognitive abilities – as captured by the number series test – tend to increase slightly into ones’ 

30s, but then have a slight downward trend across older ages. The verbal analogies test that tries 

to capture aspects of both crystallized and fluid cognitive abilities follows a similar trajectory to 

our fluid measure of the number series test, though it reaches a peak in ages 40-49 and then 

decreases thereafter.  This suggests that verbal analogies may be primarily capturing fluid 

abilities.  The lack of steep age-related decline in fluid cognitive ability for our sample is 

somewhat in contrast to commonly observed trends in other studies and may be due to selection 
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biases in the UAS sample, such that older adults with steeper cognitive decline may opt out of 

the (internet) panel or be no longer able to participate. 

 

 

Though Figure A1 shows differential trends by age for the various measures of cognitive 

ability, Figure A2 and Figure A3 show very clear and similar trends across the three measures of 

cognitive ability and how they relate to education (Figure A2) and household income (Figure 

A3). Both figures show that all three measures of cognitive ability are very strongly positively 

correlated to education and income, suggesting we will need to take account of such 

relationships in our estimations of the effects of cognitive ability on retirement planning 

outcomes.   
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