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ABSTRACT 

This paper examines the relationship between sources of retirement income and self-reported 

retirement satisfaction, as well as the role of financial behavior in retirement savings decisions. 

The changing landscape of private retirement savings, especially the shift from defined-benefit 

pensions to defined-contribution plans and IRAs, raises the question of which savings method is 

associated with the best outcomes. Data from the Health and Retirement Survey show retirees who 

rely on income from employer-sponsored retirement plans report higher retirement satisfaction 

than those who depend on Social Security benefits, who in turn report higher satisfaction than 

those who rely on IRAs.  Meanwhile, satisfaction among retirees who participate in defined-benefit 

pensions exceeds that of those who own defined-contribution plans. Data from the Survey of 

Consumer Finance additionally indicate that those with worse saving habits and greater aversion 

to financial risk tend to be less likely to participate in defined-contribution plans and tend to have 

lower retirement incomes. 
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I. INTRODUCTION 

 

The United States is an increasingly aging country. Many of its biggest budgetary and economic 

challenges in the coming decades stem from this simple trend, with retirement policy being an obvious 

focal point. While the costs of the country’s biggest spending programs and tax expenditures related 

to retirement will increase as a result of this, that devotion of public resources will not necessarily buy 

the same level of effectiveness as in previous years. Insofar as public policy can play a role in 

improving Americans’ retirement outcomes in the coming years, it will likely result from encouraging 

specific decisions with regard to private savings and employer-sponsored retirement plans that often 

supplement public retirement benefits. The adequacy of these income sources is a major concern for 

future retirees, which depends partly on how much value they accrue over time given employer or 

household decisions when managing them. Other factors like flexibility and ease of use are also 

important ways that different savings methods can determine overall level of retirement satisfaction.  

This thesis primarily examines how different sources of retirement income – namely, 

employer-sponsored retirement plans (whether defined-benefit (DB) pensions or defined-contribution 

(DC) plans), individual retirement accounts (IRAs), and Social Security Old Age and Survivors 

Insurance (OASI) – impact retirement satisfaction. Binary and ordered probit models, using data from 

the Health and Retirement Study (HRS) from 1992 to 2014, measure the probability of retiree 

households report being “very satisfied” with retirement as a function of their retirement plan type 

and the composition of their retirement wealth. These models find that the income sources that have 

the most positive relationship with retirement satisfaction are employer retirement plans, OASI, and 

IRAs, respectively. They also indicate that households with DB pensions are associated on average 

with greater satisfaction than those with a DC plan. Furthermore, regression analysis using data from 

the Survey of Consumer Finance (SCF) for 2004 to 2016 examines what factors cause retirees to make 

certain financial and savings decisions. Binary probit and OLS regressions with this dataset find that 
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poor saving habits and greater financial risk tolerance are both associated with a lower likelihood of 

having a DC plan and with having less retirement income, respectively. 

 

II. BACKGROUND 

 

The U.S. government devotes more resources to retirement than nearly any other policy area, besides 

health care.1 Social Security is the single largest spending program in the federal budget, and hundreds 

of billions of dollars more in revenue are foregone every year due to tax preferences for private 

retirement plans.2 The aging of the United States, as indicated by the increasing average age of the 

overall population, has contributed to retirement spending taking up a larger proportion of GDP,3 yet 

at the same time, the adequacy of public benefits has eroded. For the average earner retiring at age 65, 

the OASI replacement rate has shifted from 43% of pre-retirement income in 1995 to 39% in 2015, 

and is projected to further decline to 36% by 2035.4 While Social Security has been a mainstay of 

American retirement since the 1930s, declining adequacy coupled with rising budgetary pressures 

means that, absent significant reforms beyond simply extending OASI’s solvency, private savings and 

employer retirement plans will be increasingly important income sources. There are three primary 

types of private retirement plans: 

1. Defined-benefit (DB) employer pensions5 guarantee a predetermined level of payments to retired 

employees as a lifetime annuity, often based on their length of service and ending salary level.6 

These can be funded by pre-tax payments from employers – or, in the public sector, from 

employees as well7 – into a single investment fund for all employees.  

                                                        
1 OMB 2019, “Historical Tables” (Table 3.1 Outlays by Superfunction and Function: 1940-2024, page 50) 
2 OMB 2019, “Analytical Perspectives” (Table 16-1 Estimates of Total Income Tax Expenditures for Fiscal Years 2018-2028, 
page 174) 
3 Census Bureau 2017 
4 Chen and Munnell 2017 
5 Although the word “pension” commonly refers to DB annuity plans provided by an employer, the HRS uses “pension” and 
“retirement plan” interchangeably in constructing its variables.  
6 IRS 2018 
7 Foster 1997  
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2. Defined-contribution (DC) employer plans (most notably 401ks) allow the employer, employee, 

or both to pay into an individual account that is invested in mutual funds. Taxes on traditional 

401ks are deferred until distribution up to a certain contribution level ($19,000 per year in 2019), 

while contributions to Roth 401ks only incur taxes at time of deposit (up to the same limit).  

3. Individual retirement accounts (IRAs) operate similarly to 401ks from a tax perspective (on both 

a traditional or Roth basis), but individuals may set up and contribute to them on their own (up to 

$6,000 per year in 2019). Self-employed individuals or workers whose employers do not offer a 

retirement plan may take advantage of this, but many IRA owners also have a 401k and may “roll 

over” their 401k balances from previous employers into an IRA without incurring a tax penalty.8  

The national infrastructure of private retirement savings in the U.S. evolved alongside major 

developments in public policy.9 World War II-era wage controls forced employers to attract workers 

with more generous benefits instead of higher pay. This, along with postwar labor legislation, led to 

the increased popularity of private retirement plans, particularly DB pensions.10 The introduction of 

new financial innovations and tax preferences starting in the 1970s began a shift from DB to DC plans 

among employers. The Employee Retirement Income Security Act of 1974 reformed federal 

regulation of workplace retirement plans and created IRAs as a retirement savings vehicle for those 

not covered by such plans.11 The Revenue Act of 1978 added section 401(k) to the Internal Revenue 

Code, and within a few years firms began to use that provision to develop tax-favored retirement 

savings accounts for their workers.12 The Economic Recovery Tax Act of 1981 opened IRAs to all 

taxpayers under the age of 70½, including those who already had access to pensions through their 

employers.13 That same year, IRS rules permitted firms to reduce employer salaries to fund their 

                                                        
8 Chen and Munnell 2017 
9 See: Hacker 2002, chapters 2 and 3 
10 Workplace Flexibility 2010  
11 ICI 2018 
12 Elkins 2017 
13 Erb 2011 
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retirement plans, which increased the popularity of 401ks as a cheaper offering than DB pensions.14 

The Taxpayer Relief Act of 1997 created Roth IRAs,15 while the Economic Growth and Tax Relief 

Reconciliation Act of 2001 created Roth 401ks and allowed those over the age of 50 to make 

additional tax-deferred “catch-up” contributions to their 401ks beyond the normal limits.16 

The increased popularity of DC plans and IRAs in recent decades has significant implications 

for retirement policy decisions depending on the direction of their impact on retirees. For example, 

higher satisfaction among retirees with DC plans may suggest that it is preferable to give Americans 

more control their own retirement savings accounts. On the other hand, lower retirement satisfaction 

from DC plans relative to DB pensions suggests that Americans are wary of bearing more financial 

risk or find it difficult to optimize their returns when doing so. In this case, some would argue that 

federal policy should make changes to DC plans to improve their outcomes or otherwise encourage 

the greater adoption of DB pensions. Although this paper will not examine in detail the advantages or 

disadvantages of any particular policy approach, it is likely that the relative efficacy of different plan 

types will inform future federal regulations and tax preferences governing them. 

 

III. LITERATURE REVIEW 

 

The changing landscape of retirement savings has led scholars to examine the implications for 

retirement security. Numerous other studies base their analysis of retirement outcomes on self-

reported satisfaction in particular. Panis (2004) examines whether reliance on Social Security benefits 

or DB annuities, as opposed to private savings, improves retirement satisfaction.17 Using HRS data 

through the 2000 wave of HRS in an ordered probit model, he finds that those who rely more on DB 

                                                        
14 Elkins 2017 
15 Erb 2011  
16 Kiefer et al. 2002 
17 Panis 2004 
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pensions are more likely to be “very satisfied” with retirement than those who rely on private savings. 

The opposite is true of those who rely more on Social Security at the expense of savings.  

When using retirement satisfaction as a dependent variable, it is important to understand its 

overall trends. Banerjee (2016) uses the HRS to track retirement satisfaction over time by household 

characteristics.18 He finds that the overall rate of respondents reporting “very satisfying” retirements 

– the most common response each year – has fallen over time, but with lower rates of self-reported 

satisfaction particularly concentrated among those with more health problems, fewer assets, and 

earlier retirement ages (perhaps indicating that they were “forced into” retirement). Many of these 

factors will serve as control variables for this thesis. Banerjee and Panis both note that using 

satisfaction to measure retirement outcomes rather than purely financial metrics like retirement 

income or consumption can capture important non-economic factors that may be influenced by 

method of retirement savings. Summary data on retirement satisfaction can be found in Section V. 

Other studies have examined how financial behavior impacts retirement savings. Elder and 

Rudolph (1999) use ordered probit regressions to find a positive relationship between retirement 

satisfaction and active retirement planning.19 However, that behavior may not be common. Choi, 

Madrian, and Metrick (2001) have found that, although automatic enrollment in employer DC plans 

increases participation, most individuals “passively” accept default 401k savings rates and fund 

selections, which could cause them to accrue insufficient savings by making a false assumption that 

the default choices are “recommended” for achieving a minimum level of adequate savings.20 The 

potential for poor investment decisions (or lack thereof) by some 401k holders is a major critique of 

the distributional impacts of private DC plans. On the other hand, Brady (2012) disputes the 

conclusions of those who argue that 401k plans have “fallen short” due to low contributions rates 

among enrollees. He demonstrates via Monte Carlo simulations that “moderate” contributions can 

                                                        
18 Banerjee 2016 
19 Elder and Rudolph 1999 
20 Choi et al. 2001 
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yield “adequate” (though not full) replacement rates for workers of different incomes levels, even if 

they invest conservatively and open their 401k after at least age 32.21 

Besides scrutiny of potentially poor investment decisions, other critiques about the 

distributional impact of DC plans and IRAs focus on the challenges lower-wage workers face in taking 

full advantage of them. Munnell and Chen (2018) and Chen and Munnell (2017) provide overviews 

of private savings vehicles. They show that the percentage of private sector workers with an employer-

sponsored retirement plan declined from 59% in 1979 to 43% in 2014. At the same time, reliance on 

DC plans is clearly increasing – the share of the population with an employer plan relying solely on a 

DB pension shifted from 62% to 17% between 1983 and 2016. The proportion with only a DC plan 

rose from 12% to 73% during that time.22 Meanwhile, those who take most advantage of IRAs (which 

dwarf both DC and DB plans in terms of total assets) tend to be middle-to-high income households.23 

Burman et al. (2006) underscore this distributional divide by pointing out that in 2004 the top 20% of 

taxpayers by income were expected to receive 70% of the tax benefits for DC plan contributions and 

60% of the benefits for IRAs.24 It is perhaps unsurprising that higher-income households have more 

resources to devote to savings, but it also confirms that household wealth is an important control 

variable to include in this analysis. 

The primary contribution of this thesis to this literature goes beyond simply replicating Panis’s 

analysis of retirement satisfaction with updated data and differently-constructed variables, although 

his work does provide a useful framework. The three biggest additions will be the inclusion of pension 

type as a variable (whereas the “pension-annuity ratio” in Panis’s model only accounted for DB 

income), the inclusion of an IRA wealth ratio, and a deeper analysis of financial characteristics and 

decision-making behaviors underlying retirement outcomes.  

  

                                                        
21 Brady 2012 
22 Munnell and Chen 2018 
23 Chen and Munnell 2017  
24 Burman et al. 2006 
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IV. CONCEPTUAL MODEL 

 

The core focus of this thesis is how the changing landscape of private retirement savings in the United 

States – due to policy and financial innovations – has impacted retirement satisfaction.  The 

introduction of new retirement savings methods means there are now multiple ways to prepare for 

retirement, which has naturally led to divergent outcomes. At the same time, numerous factors impact 

how individuals rate their retirement satisfaction. Financial security is one obvious characteristic that 

is directly tied to retirement savings levels, but there are numerous non-financial factors as well. 

 

Hypothesis 1: Private Plans Have Stronger Relationship with Satisfaction than OASI  
 

A comprehensive analysis of retirement savings methods must consider Social Security OASI. Social 

Security in its current form is not intended to fully replace pre-retirement income for most workers, 

and in fact its “primary insurance amount” is designed to decrease as one’s average indexed monthly 

earnings increase.25 This, coupled with the fact that future OASI benefits are expected to have even 

lower replacement rates on average, suggests that individuals who rely more on Social Security will 

have less retirement income. Of course, relying on Social Security alone also implies that a retiree 

lacks other forms of savings or pensions. Based on these factors, the first hypothesis is that HRS 

households that have a higher proportion of retirement income from “pensions and annuities” and a 

higher proportion of assets in IRAs will be more likely to have higher retirement satisfaction than 

those with more retirement income coming from Social Security OASI.26  

 

  

                                                        
25 Clingman 2014 
26 While the HRS treats distributions of pensions and annuities as another form of income, like Social Security benefits or 
wages, it treats IRAs as “assets.” Therefore, when measuring the relative reliance on different forms of retirement savings, the 
pension and annuity income and Social Security income are divided by total household income and IRA value is divided by 
total household asset value. The term “wealth” will generally refer to household income, assets, or both.  
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Hypothesis 2: DC Plans Are Associated with Higher Satisfaction Relative to DB Pensions  

 

At a more detailed level, different types of private retirement plans can also have their own financial 

and non-financial effects on retirement satisfaction. While both DB and DC plans are often invested 

in mutual funds that accrue value over time, the main distinction is that the former promise a set level 

of payment based on employers’ policies and practices, while DC plans and IRAs do not guarantee 

any specific level of returns, but do give individuals more freedom in their contribution rates, 

investment choices, and portability between jobs. Overall, average returns on investment for the two 

retirement savings methods are quite close (Munnell et al. (2015) estimates that returns from DB plans 

exceeded those of DC plans by 0.7% on average from 1990 to 2012),27 but the increased flexibility of 

DC plans entails potentially higher returns on investment at an individual level – along with a greater 

assumption of financial risk, since DC plan owners must make their own contributions and plan 

selections, unlike those participating in DB pensions.  

In terms of non-financial factors, DC plans require more active management and monitoring 

by their owners – both when accruing value before retirement and when disbursing those savings 

during retirement. This can lead to higher levels of stress or confusion that may detract from retirement 

satisfaction. To benefit most from a DC plan, savers need the knowledge and willingness to make 

decisions that will maximize their returns and avoid drawing down their savings too quickly or slowly 

– a difficult proposition for those who either don’t have an explicit savings strategy or simply rely on 

rules of thumb when making financial decisions that suffer from systemic biases.28  

On the other hand, having more ownership over one’s retirement savings can have a positive 

impact on satisfaction as well, while relying on less-portable DB plans can be detrimental if it requires 

retirees to remain working in a disliked industry or firm over the course of their careers.29 Nor is 

                                                        
27 Munnell et al. 2015 
28 Benartzi and Thaler 2007 
29 Goda et al. 2013 
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outsourcing pension management to third parties risk-free either: about 10 to 15% of participants in 

multiemployer pensions (which account for 28% of DB participants) are in plans that are projected to 

have insufficient assets to pay 100% of benefits in the next 20 years.30 In the public sector, state 

pension plans on average were only able to provide 66% of promised benefits in 2016, and only 4 

states were at least 90% funded.31 Some argue that, far from undermining the stability of American 

retirement savings, 401ks have actually led to higher retirement savings and participation in employer-

sponsored plans than when DB pensions were dominant.32 Overall, it seems likely that the potential 

financial and non-financial benefits of flexibility will outweigh its disadvantages. Therefore, the 

second hypothesis is that retiree households with DC plans will, on average, have higher self-reported 

retirement satisfaction than those with DB pensions instead, all else being equal. 

 

Hypothesis 3 (SCF Extension): Regular Savings Behavior and Greater Risk Tolerance Raise 
Odds of Having a DC Plan and Increase Retirement Income 

  

As noted above, successful management of retirement savings is heavily dependent upon individual 

financial behavior and economic status – therefore, this paper will also examine these variables and 

their impact on retirement outcomes. One potential factor is higher financial risk tolerance, which 

implies a more volatile investment strategy that can mean negative returns during market shocks but 

possibly higher long-term returns on average. Another is whether households that take more concrete 

steps to save on a monthly basis will also have a more effective retirement savings strategy by actively 

contributing to IRAs or DC retirement accounts. Based on these factors, the third hypothesis is that 

greater willingness to take financial risk and more regular planned savings behavior will each be 

associated on average both with a greater likelihood of participating in a DC plan than a DB pension 

and with higher retirement income. However, it is worth noting that these characteristics may not 

                                                        
30 Topoleski 2018 
31 Pew 2018 
32 Biggs, 2017 
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necessarily be consistent among individuals – for example, those prone to saving but also more risk-

averse might prefer to accrue retirement funds in a DB pension rather than a DC plan or IRA. 

 

V. DATA DESCRIPTION AND METHODS 

 

HRS Background 

 

The HRS is a longitudinal household survey managed by the University of Michigan’s Institute for 

Social Research and sponsored by the National Institute on Aging and the Social Security 

Administration. This analysis will be based on the RAND HRS Longitudinal File, a “cleaned version 

of the HRS Core interviews” published by the RAND Corporation that consolidates variables and 

data from various sample cohorts for each wave. It covers data biennially from 1992 to 2014, with 12 

waves total.33 The dataset is constructed in “wide” format with each observation representing an 

individual who is followed for every year of the wave and with multiple versions of variables for each 

wave. For this analysis, the data are converted into a “long” format so that each observation measures 

an individual by wave and there is only one version of each variable for all waves. The original, “wide” 

dataset contains 37,495 observations in total, while the reshaped, “long” dataset contains 449,940.  

The HRS does not utilize random sampling; it oversamples black and Hispanic respondents 

and is clustered and stratified, leading to biased standard errors.34  The dataset includes built-in 

individual- and household-level weights for each wave that reliy on the U.S. Census Bureau’s Current 

Population Survey (CPS) and the American Community Survey as benchmarks for the U.S. 

population as a whole, and weights respondents that are non-responsive in a given wave due to death 

or other reasons.35 Although the HRS employs different weights for each wave, this analysis must use 

                                                        
33 See: Dushi et al. 2017 and Love et al. 2009  
34 Leacock 2006 
35 Ofstedal et al. 2011 
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a single weight for longitudinal analysis. The HRS documentation suggests using terminal-year 

weights for retrospective analysis that describes households that were present in the latest wave of the 

dataset.36 Therefore, household-level weights from wave 12 are employed (i.e., 2014) when running 

HRS regressions for all waves.  

HRS survey questions focus on the household or individual level. The latter is based either 

upon a survey “respondent” whom the survey tracks through different waves or the respondents’ 

spouse (including cohabitating partners). The general approach is to use household variables for 

financial characteristics or retirement wealth sources and individual variables for demographic or 

health status information. The main variables of interest are average household retirement satisfaction, 

mode retirement plan type for the household, and three retirement wealth ratios by source (described 

below). The HRS measures individual retirement satisfaction on a 3-point scale (“very,” “moderately,” 

and “not at all” satisfying). The “average” household retirement satisfaction is calculated for each 

wave by taking the average satisfaction for retired respondents or spouses in a household, where 

applicable. A description of this, which defines the dependent variable in the HRS ordered probit 

regressions, is below:  

 

Retirement Satisfaction measure (𝑆∗$%)                                      
= 1	𝑖𝑓	ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑	𝑖𝑠	“𝑛𝑜𝑡	𝑎𝑡	𝑎𝑙𝑙”	𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑	𝑤𝑖𝑡ℎ	𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡 on average 
= 1.5	𝑖𝑓	ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑	𝑖𝑠	𝑏𝑒𝑡𝑤𝑒𝑒𝑛	“𝑛𝑜𝑡	𝑎𝑡	𝑎𝑙𝑙”	𝑎𝑛𝑑	“𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑙𝑦”	𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑	𝑤𝑖𝑡ℎ	𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡	
= 2	𝑖𝑓	ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑	𝑖𝑠	“𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑙𝑦”	𝑠𝑎𝑡𝑠𝑖𝑓𝑖𝑒𝑑	𝑤𝑖𝑡ℎ	𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡	
= 2.5	𝑖𝑓	ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑	𝑖𝑠	𝑏𝑒𝑡𝑤𝑒𝑒𝑛	“𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑙𝑦”	𝑎𝑛𝑑	“𝑣𝑒𝑟𝑦”	𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑	𝑤𝑖𝑡ℎ	𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡	
= 3	𝑖𝑓	ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑	𝑖𝑠	“𝑣𝑒𝑟𝑦”	𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑	𝑤𝑖𝑡ℎ	𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡 

 

For retirement plan type, since the HRS only measures retirement plan type for respondents at their 

current job in a given year, a new variable is constructed that captures their plan type prior to 

retirement. This is done by first calculating the “household” pension type for each wave by finding if 

                                                        
36 University of Michigan N.D. 
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both respondent and spouse have a retirement plan in a given wave. If only one has a retirement plan 

or both have the same type of plan, that plan became the “household” plan type; if each has a different 

plan type or either of them has two different types of retirement plans, the household plan type in that 

wave is set to “DB & DC.” Next, a variable is created to measure the plan type for all waves by 

finding the mode plan type for all the years during which the household has an employer retirement 

plan. In cases where there was more than one mode, the household retirement plan type is “DB & 

DC.” This is the retirement plan type variable included in the HRS regressions. For the household 

retirement wealth ratio variables, the average ratio of household pension and annuity income to total 

household income, the average ratio of household Social Security OASI income to total household 

income, and the average ratio of household IRA value to total household asset value are calculated.  

 

HRS Summary Statistics 

 

The dependent variable for the HRS is average household retirement satisfaction, which is 

summarized in the table and graph below. Looking at these metrics by year shows an increase in the 

proportion of households having a “very” satisfying retirement during the first six waves of the survey, 

but a significant decrease in the second half, a general trend Banerjee (2016) showed as well. Breaking 

out retirement satisfaction by demographic shows that “very” satisfying is the modal level of 

retirement satisfaction for every group except for blacks, other non-white racial groups, ethnic 

Hispanics, and those with less than a high school degree or with a GED. For those groups, the mode 

category is “moderately” satisfying.37  

 

                                                        
37 Note that these summary statistics only show the three main categories of retirement satisfaction (1 for “not at all,” 2 for 
“moderately,” and 3 for “very” satisfying, but not non-integer averages like 1.5 or 2.5, which could occur due to each retired 
member of the household having different satisfaction levels, e.g. 1 and 2 or 2 and 3). Households with those levels of 
retirement satisfaction account for a little less than 10 percent of the total sample. 
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Figure 1: Level of Retirement Satisfaction (HRS) 

 
 

Table 1: Retirement Satisfaction by Demographics (HRS) 
 Not at all Moderately Very Not at all Moderately Very 

Male 1,871 7,640 12,438 9% 35% 57% 

Female 2,974 11,387 17,424 9% 36% 55% 
       

White 3,644 15,966 27,061 8% 34% 58% 

Black 736 1,980 1,922 16% 43% 41% 

Other 464 1,069 876 19% 44% 36%        
Not Hispanic 4,321 17,342 28,688 9% 34% 57% 

Hispanic 523 1,680 1,168 16% 50% 35% 
       

< High School 1,387 4,091 3,483 15% 46% 39% 

GED 380 1,183 1,062 14% 45% 40% 

High School 1,413 6,337 9,625 8% 36% 55% 

Some College 1,183 4,465 6,956 9% 35% 55% 

College+ 481 2,947 8,730 4% 24% 72% 

 

The average age of HRS respondents for all waves is 66. Figure A1 shows that the share of the dataset 

that works part- or full-time drops from 71% in the first wave to 36% in the final wave. Figure A2 

shows that weighted mean retirement plan income and IRA value for retiree households increase over 

time, but median values for those variables are $0. Although HRS incomes tends to be lower than the 

national average when unweighted, applying CPS weights overestimates the value of financial 
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variables in that dataset. In figure A3, median household incomes are broken out by year and by age 

group for all years. Average income peaks in the 46-55 age range and decreases in each successively 

older age group. Looking at income levels of different types of retirement plans is also useful. 

Weighted household income for those with DC retirement plans tends to be higher than that of DB 

pensions, although in some waves this is not the case and the values tend to be close. This could mean 

that households with higher incomes are more likely to select DC plans to begin with, or that the 

returns from DC plans enable higher retirement incomes.  

 

VI. EMPIRICAL SPECIFICATION 

 

The HRS provides information on the health and financial wellbeing of older Americans, and as it is 

commonly cited in retirement research, it will be the primary dataset for modeling factors that affect 

retirement satisfaction. The model estimated using multivariate regressions in the HRS captures the 

effects of different retirement income sources on retirement satisfaction. The primary explanatory 

variables are the different types of employer-sponsored retirement plans and the share of retirement 

wealth from private pensions and annuities, Social Security OASI, and IRAs. Other factors such as 

household wealth (measured by total household income and asset value), individual demographics 

(gender, race, education level, or marital status), and health status can all impact retirement 

satisfaction and are therefore included in the estimation as controls.   

Overall, two sets of regressions are estimated with HRS data: a binary probit regression with 

the probability of a household’s retirement being “very” satisfying as the dependent variable and an 

ordered probit regression with different levels of average household retirement satisfaction as the 

dependent variable, as specified in Section V. The general specification takes the following form:  
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𝑦$% = 	Φ(α + 	β𝑉$%	 + γ𝑊$% + 	δ𝑋$% 	+ 	ζZ$%) 
 

for individual or household i in time t, where y is the measure of retirement satisfaction; 𝑉 is retirement 

savings vehicle; 𝑊  is retirement wealth ratios; X is economic characteristics; and Z is demographic 

characteristics. In the HRS binary probit, satisfaction is examined alternatively as the probability of a 

respondent being “very” satisfied with retirement versus being “moderately” or “not at all” satisfied: 

 

																P(SOP = 1)	is	the	probability	of	being	"very"	satisfied	 
Φ = CDF	of	normal	distribution 

 
 
 

VII. RESULTS 

 

Tables 2 and 3 below show results of the binary probit and ordered probit regressions using retirement 

satisfaction as the dependent variables. Table 2 shows the marginal effects of the variables of interest 

related to retirement savings, while table 3 includes a subset of significant control variables. Full 

results with standard probit coefficients for all variables can be found in table A1.  

The binary probit regression in the HRS shows that having a DC plan makes a respondent 

about 7 percentage points less likely to be “very” satisfied with retirement relative to having a DB 

pension, contrary to the initial hypothesis of there being a relatively positive relationship between 

having a DC plan and retirement satisfaction. For the levels of retirement satisfaction displayed in the 

ordered probit results below, this pattern is again borne out. Those with DC plans are slightly more 

likely than those with a DB pension to be “not at all” or only “moderately” satisfied with retirement 

but are less likely to be “very” satisfied. The ordered probit model also shows that those with both 

DB and DC retirement plans are relatively more likely to be “very” satisfied and less likely to be “not 

at all” or “moderately” satisfied compared to those with a DB pension only. 
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These results contradict the hypothesis that those with DC plans will have higher retirement 

satisfaction on average than those with DB pensions after controlling for other factors. From a 

theoretical perspective, this most likely means that the average retiree in the HRS is risk averse and 

values the stability of a traditional pension over the lifetime flexibility of DC plans. An examination 

of SCF data below demonstrates how different financial behaviors may impact the preferences of 

retirees and those saving for retirement in this way. It is also possible that differences in average 

financial returns for DB and DC plans might account for part of this difference, although the literature 

suggests there are minimal average differences in financial returns between plan types.  

In terms of relative reliance on different types of retirement income, both regressions show 

that having a greater share from “pensions and annuities” is associated on average with higher 

retirement satisfaction. Interestingly, having a greater proportion of retirement income from Social 

Security is also linked to higher retirement satisfaction in both regressions. The magnitude of the 

positive satisfaction effect is stronger for the pension-annuity ratios, which is somewhat consistent 

with the hypothesis that private savings are preferable to relying on Social Security alone. The results 

for IRA ratio are only significant in binary probit, and they also show a positive effect on satisfaction 

for having a greater proportion of income from IRAs. However, contrary to the hypotheses, this 

positive effect was smaller than that of the Social Security ratio.  

From a theoretical perspective, it is unclear why having more retirement income from an IRA 

would be associated with less retirement satisfaction than just having Social Security income. OASI 

benefits are available to almost all retirees above a certain age, so those with IRA assets should 

unambiguously have more retirement wealth than they would have with just Social Security benefits. 

One reason for these results could be the way in which the wealth ratio variables are calculated. For 

example, IRAs are defined as an “asset” in the HRS rather than a form of income, like Social Security, 

which limits direct comparisons between the two.  It is also possible that retirement satisfaction could 
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differ among different OASI-only retirees depending on factors like local cost of living. However, 

such variables are not included in the HRS, so further research would be needed to examine this. 

 

Table 2: Marginal Effects of Retirement Variables (HRS) 

  (1) (2) (2) (2) 
Data HRS HRS HRS HRS 

Model Binary Probit Ordered Probit Ordered Probit Ordered Probit 

Variables 
Household Average 

Retirement Satisfaction 
(1 = "Very", 0 = Else) 

Household Average 
Retirement Satisfaction  

= 1 ("Not At All") 

Household Average 
Retirement Satisfaction  

= 2 ("Moderately") 

Household Average 
Retirement 
Satisfaction  
= 3 ("Very") 

          

DB (Reference Category) (Reference Category) (Reference Category) (Reference Category) 

DC -0.071*** 0.016*** 0.036*** -0.059*** 
(0.015) (0.004) (0.008) (0.014) 

DB & DC 0.005 -0.006* -0.018* 0.028* 
(0.020) (0.003) (0.010) (0.016) 

Pension & 
Annuity 

Ratio 

0.283*** -0.043*** -0.099*** 0.165*** 
(0.024) (0.007) (0.015) (0.025) 

IRA Ratio 0.018** -0.002 -0.005 0.008 
(0.007) (0.003) (0.007) (0.012) 

Social 
Security 

Ratio 

0.219*** -0.028*** -0.065*** 0.108*** 
(0.022) (0.005) (0.011) (0.019) 

Observations 33,790 25,487 25,487 25,487 

Source: Health and Retirement Study, 1992-2014. Weighted panel of 449,940 respondent-waves, restricted to 
households with a self-reported “completely” or “partly” retired respondent or spouse. Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Regarding demographic controls, the race and ethnicity variables were not significant in either 

regression, nor were most of the education variables except for the high school graduate variable in 

the HRS binary probit, which shows that respondents who graduated from high school are more likely 

than non-high school graduates to be in a household with a “very” satisfying retirement on average. 

Both regressions show that households with more asset wealth are more likely to have “very” 

satisfying retirements on average. Surprisingly however, the household income variable had opposite 

effects on satisfaction in each regression. In the HRS binary probit, higher household income is 

slightly associated with a lower probability of having a “very” satisfying retirement. In the ordered 
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probit model, it is slightly associated with a higher probability of being “very” satisfied. This outcome 

is examined in more detail below in Section VIII. Finally, for both sets of health variables, 

unsurprisingly, each successively “lower” category of health status is associated with lower 

satisfaction compared to those with “excellent” health.   

 

Table 3: Marginal Effects of Select Demographic and Financial Controls (HRS) 

 
 
  

  (1) (2) (2) (2) 
Data HRS HRS HRS HRS 

Model Binary Probit Ordered Probit Ordered Probit Ordered Probit 

Variables 
Household Average 

Retirement Satisfaction             
(1 = "Very", 0 = Else) 

Household Average 
Retirement Satisfaction  

= 1 ("Not At All") 

Household Average 
Retirement Satisfaction  

= 2 ("Moderately") 

Household Average 
Retirement Satisfaction 

= 3 ("Very") 
          

Ln(Total HH 
Income) 

-0.021*** -0.004* -0.008* 0.014* 
(0.007) (0.002) (0.005) (0.008) 

Ln(Total HH 
Asset Value) 

0.049*** -0.012*** -0.028*** 0.0471*** 
(0.005) (0.001) (0.002) (0.004) 

Excellent 
Health (Reference Category) (Reference Category) (Reference Category) (Reference Category) 

Good Health  -0.044*** 0.002*** 0.068*** -0.106*** 
(0.013) (0.002) -0.008 (0.012) 

Poor Health -0.213*** 0.126*** 0.206*** -0.362*** 
(0.025) (0.013) (0.013) (0.024) 

Excellent 
Health 

(Spouse) 
(Reference Category) (Reference Category) (Reference Category) (Reference Category) 

Good Health 
(Spouse) 

-0.044*** 0.020*** 0.074*** -0.114*** 
(0.014) (0.003) (0.009) (0.013) 

Poor Health 
(Spouse) 

-0.221*** 0.134*** 0.223*** -0.390*** 
(0.022) (0.011) (0.011) (0.020) 

Observations 33,790 25,487 25,487 25,487 

Source: Health and Retirement Study, 1992-2014. Weighted panel of 449,940 respondent-waves, restricted to households 
with a self-reported “completely” or “partly” retired respondent or spouse, with health variables measured at the individual 
level. Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 



 
 

19 

VIII. EXTENSIONS AND ROBUSTNESS CHECKS 

 

Running both a binary and ordered probit regression in the HRS, and receiving largely consistent 

results, is in itself a helpful check for the robustness of the model. However, below are descriptions 

of other relatively simple model extensions to further test this. 

 

“Simple” Extensions and Robustness Tests 

 

First, there is a possibility that one of the independent variables of interest, retirement plan type, is 

endogenous and therefore correlated with the error term due to exclusion of certain variables that are 

correlated both with retirement satisfaction and retirement plan selection. The SCF regressions, which 

are described in further detail at the end of this section, capture factors that could potentially cause 

the selection of one retirement plan type or another, but some of these variables are not present in the 

HRS dataset and cannot be included. To test the possibility of other types of endogeneity, an IV probit 

model is estimated, in which the occupation and industry in which a respondent had the longest job 

tenure are used as instruments for retirement plan type. Some occupations and job types may be more 

likely to offer different types of retirement plans than others – for example, public sector jobs are 

more likely than others to offer DB pensions, while jobs held by high-income workers are more likely 

to hold DC pensions, and those held by low-income workers are less likely to offer a retirement plan 

at all. At the same time, occupation and job type may also impact retirement satisfaction; for example, 

physically demanding work may make workers more eager to retire. The IV probit regression is 

estimated using maximum likelihood estimation and finds that the instrumental variable probit 

regression is jointly significant, and the Wald exogeneity test included with the results in Stata 

indicates that the null hypothesis that retirement plan type is exogenous cannot be rejected. However, 

the fact that the SCF regressions show other omitted variables are significantly correlated with 

retirement plan type itself presents evidence of the endogeneity of that variable, albeit with variables 
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that are not present in HRS and therefore cannot be easily addressed with instruments. These results 

should therefore be interpreted with caution.  

 As a second robustness check, the models are re-estimated to include only respondents who 

are present in every sample wave. Since the HRS is panel data, the sample changes due to attrition 

(from death or non-responsiveness of respondents) and the addition of participants in later waves. 

Restricting the sample causes previously-significant variables to lose significance because of the loss 

in power. However, the categorical variable measuring DC plan ownership is still significant and has 

the same sign in each regression, leaving the overall conclusions unchanged. The significance, signs, 

and relative magnitudes of the retirement wealth ratios are also unchanged. 

 Another test is to re-run the HRS binary probit regression with a recoded dependent variable 

that equals 1 when the household is “not at all” satisfied with retirement and 0 otherwise. The 

independent variables have their directions reversed from what they were in the ordinary binary probit, 

as expected. Although there were some differences in statistical significance, the relative values of 

the relevant significant coefficients in both models was unchanged: DC plans were associated with 

lower satisfaction relative to DB pensions and the strongest relationships between retirement wealth 

and satisfaction came from private plans, Social Security, and IRAs, respectively. 

 Finally, there are robustness checks aimed at testing why the coefficients of the household 

income variables each diverged into different directions. The negative income effect in the binary 

probit particularly seemed strange, since income and asset variables should move in the same direction, 

indicating that greater household wealth by different measures would correlate with greater retirement 

satisfaction. One test is to re-run the binary and ordered probit regressions focusing only on those 

retired full-time, since including part-time retirees who earn more money from part-time work could 

capture those who are less satisfied with retirement because they prefer to not work at all. Another is 

to re-run the probit regressions using quadratic specifications for the income and asset variables rather 

than logarithmic specifications. In the quadratic model the direction of the variables did not change, 
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although the income variable did move in a less negative direction, as expected. In the fully retired-

only equations, the income variable lost statistical significance. Unfortunately, these tests do not shed 

much further light on why the income coefficients behave this way.  

 

Extension with Retirement Plan “Switchers” 

 

Although one dimensions of this analysis evaluates how households with different retirement plan 

types fare in terms of retirement satisfaction, it is not the case that every individual keeps the same 

retirement plan throughout their careers – perhaps due to employee job changes or employer changes 

in retirement plan sponsorship. Although HRS is necessarily limited by the fact that it can only 

observe retirement plan type changes during its survey waves, it still shows changes in retirement 

plans for respondent households, even for those close to retirement. Figure 2 shows that most of the 

dataset consists of households that keep the same plan type, but a sizeable proportion does not. 

Digging deeper into the different types of plan “switchers” shows that the biggest type of change by 

far is the switch from having no retirement plan to having a DC plan. A positive relationship between 

this variable and retirement satisfaction would suggest that those who switch pensions are consciously 
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updating their retirement savings strategy to achieve optimal returns, while a negative relationship 

would suggest a haphazard or unfocused savings strategy that actually reduces long-term returns. 

 

 
Panel A: Retirement Plan Switchers 

 

 
Panel B: Retirement Plan Switch Type 

Figure 2: Households Switching Retirement Plans (HRS) 
 
 
 
The binary and ordered probit regressions were re-estimated with the inclusion of a dichotomous 

variable indicating “switcher” households – including those who went from having no retirement plan 

to having some kind of plan, and those who went from having one pension to more than one pension 

type at once, and vice versa. While the inclusion of this variable did not have a large effect on the 
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statistical significance or relative magnitudes of the variables of interest, the variable itself was 

statistically significant in each model and such switching was associated with lower retirement 

satisfaction levels on average in each model. After re-running the binary and ordered probit 

regressions breaking out the effects of each “type” of plan type switch, in both models all significant 

categories of retirement plan switching had a negative relationship with retirement plan satisfaction 

compared to the reference category of not switching retirement plan type. Both showed the biggest 

negative effect was moving from having no pension to having both a DB and DC plan, while the order 

of coefficients for the other significant categories was inconsistent across the two models.  

 

Examining Financial Behavior Using Survey of Consumer Finance 

 

SCF Background 

 

To examine the impact of financial behavior and characteristics, further analysis is conducted using 

the SCF dataset, which provides more detailed information in these areas. The SCF is a triennial cross-

sectional survey of American families sponsored and managed by the Board of Governors of the 

Federal Reserve System, with the cooperation of the Statistics of Income Division of the Internal 

Revenue Service. This thesis uses surveys for 2004-2016, which have 130,070 observations combined, 

since that period is when most of the variables of interest are consistently included in the data.  

Like the HRS, the SCF does not employ random sampling. It oversamples wealthy households 

to provide adequate coverage of certain variables.38  According to the 2016 codebook, the SCF 

employs a “Kennickell-Woodburn consistent weight” to “account[] for systemative [sic] deviations 

from CPS estimates of homeownership by racial/ethnic Groups.” The fact that HRS and SCF weights 

are both based on CPS allows for more consistent comparisons between the two datasets, although 

                                                        
38 Fries 2011 
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there are still significant demographic differences described below. Since the SCF does not follow the 

same individuals over time, different weights from each wave are used rather than applying one set 

of weights to all years of data. 

For the SCF analysis, variables’ unit of analysis is at the individual- and household-levels in 

a similar manner to the HRS. The main variables of interest – financial risk tolerance and savings 

behavior – are examined at the individual level. They are of particular interest in the SCF because 

they are unique from the variables found in the HRS and can provide deeper insights into the 

determinants of retirement plan type choice. Other variables, like self-reported adequacy or expected 

adequacy of retirement income, are also helpful beyond that question. Overall, SCF respondents are 

younger, more educated, have higher income, and are “more male” than HRS respondents. These 

factors could lead to significant differences in retirement and savings outcomes between the datasets. 

Younger people being further from retirement may approach saving strategies differently than those 

closer to retirement; more educated people tend to have higher income and be more financially literate; 

and males have shorter average lifespans than women, which impacts their utilization of savings. 

Therefore, the degree to which we can directly compare the findings of the two datasets is still limited.  

 

SCF Data Description 

 

Since the HRS is specifically constructed to study retirement behavior, unlike the SCF, the average 

age is unsurprisingly much older (66 for all waves in the HRS versus 52 in the SCF). For time periods 

where the SCF and the HRS overlap, they have similar proportions of working respondents with 

access to a retirement plan at their current employer, although that number is higher in earlier HRS 

waves. Furthermore, SCF retirees tend to have significantly higher unweighted retirement income 

compared to those in the HRS, although weighted IRA value of retirees in the HRS starts out larger 

than that of the SCF and converges over time. These are visualized in figures A1 and A2.  
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Although respondents in the unweighted sample of the SCF have higher educational 

attainment and workforce participation than those in the HRS as well as higher values for financial 

indicators, applying CPS weights tends to underestimate financial variables in the SCF, as can be seen 

in figure A3. Consequently, weighted household income in the SCF tends to be lower than both the 

HRS and the overall U.S. population over time. Breaking out income by age range and retirement 

plan type also shows similar gaps and trends between the two datasets. In addition to retirement plan 

trends being in figure A4, the SCF has a variable that specifically allows respondents to report the 

adequacy or expected adequacy of their retirement income, as shown in figure A5. The differences 

between those with DB and DC pensions are small, but on average, those with DB pensions tend to 

be more confident in the adequacy of their retirement benefits. 

Figures A6 and A7 show how savings behavior and financial risk tolerance change for SCF 

respondents over time. In general, SCF respondents tend to fluctuate only slightly in their savings 

behavior over time but appear to become less risk tolerant and then more risk tolerant over time.39 

The fact that SCF respondents on average tend to be largely risk averse, assuming these results are 

consistent across different data samples, may explain why HRS respondents with DB pensions are 

slightly more likely to have higher retirement satisfaction, since DC plan owners must bear greater 

risk than those who are guaranteed a certain level of annuity payments from a DB pension. Examining 

savings behavior by level of risk tolerance yields different results in figure A8. Those who are least 

risk tolerant are more likely than the overall sample to spend the same amount or more of what they 

earn in a month and are more likely to save irregularly than regularly. This may be because those 

without enough money to save also do not have enough money to be willing to take financial risks. 

For those who are most risk tolerant, saving regularly is more popular than for the general sample, 

but spending more than one makes is also slightly more common. 

 

                                                        
39 It should be noted that about 4,800 SCF respondents indicated more than one response for savings behavior. 4,705 picked two 
options, 90 picked three, and 5 picked all four. 
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SCF Empirical Specification 

 

To test the effects of financial behavior, SCF data is used to run two separate types of. Like the HRS, 

the SCF is commonly used in literature relating to retirement outcomes. It provides detailed financial 

and wealth information and will identify characteristics that inform the choice of retirement plan type, 

namely risk tolerance level and savings behavior. First, a binary probit regression measures the 

probability of having a DC plan rather than a DB pension based on household wealth, financial 

behavior, and demographics. Second, an OLS regression uses similar control variables, but with the 

dependent variable being the natural log of retirement income. The specifications of the probit model 

takes the following form: 

𝑃(𝑉$% = 1) = 	Φ(𝛼 + 	𝛽𝑆$%	 + 𝛾𝐹$% + 	𝛿𝑋$% + 𝜁𝑍$%) 

 

for individual or household i in time t; where V is the measure of retirement savings vehicle; S is 

savings behavior; F is financial risk tolerance; X is economic characteristics; and Z is demographic 

characteristics. Furthermore, this model takes the form of a binary probit: 

																P(VOP = 1)	is	the	probability	of	contributing	to	a	DC	retirement	plan	 
Φ = CDF	of	normal	distribution 

 

The specification for the OLS model takes the following form: 
 

𝐿𝑛(𝑌$%) = 	(𝛼 + 	𝛽𝑆$%	 + 𝛾𝐹$% + 	𝛿𝑋$% + 𝜁𝑍$%) 

 

for individual or household i in time t; where Y is the measure of retirement income; S savings 

behavior; F financial risk tolerance; X economic characteristics; and Z demographic characteristics.  

 

SCF Results 
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The regression results for SCF data are displayed in terms of marginal effects for the probit model in 

tables 4 and 5 below. The SCF binary probit model measures the relationship between plan type and 

various financial and demographic characteristics. The OLS model measures the relationship between 

most of the same variables and household retirement income. Full results are in table A2.  

The probit regression measures the impact of savings behavior and risk tolerance on 

retirement plan type. The only significant variable related to savings behavior shows that those who 

spend as much as they earn in income every month are less likely to have a DC plan than a DB pension. 

While that category of savings behavior is relatively rare in SCF, the opposite is true for the 

statistically significant financial risk tolerance variable categories, which represent a majority of SCF 

respondents. Those who are willing to take an “average” level of financial risk are less likely to have 

a DC plan than a DB pension compared to those who are willing to take “substantial risks.” Even less 

likely to have a DC plan are those are “unwilling” to take financial risks – greater risk aversion is 

unsurprisingly associated with less likelihood of selecting a retirement plan that primarily accrues 

value through self-directed investment in mutual funds. The relatively low risk tolerance level of SCF 

respondents – if generalized to the U.S. population as a whole – would suggest a lower likelihood of 

choosing a DC plan, or at least a lower desire to have one, among Americans as a whole. In reality, 

however, most workers do not have the option of choosing between plan types at their workplace. 
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Table 4: Marginal Effects of Financial Behavior Variables (SCF) 

  (3) (4) 
Data SCF SCF 

Model Probit OLS 
Variables Retirement Plan Type                       

(1 = DC, 0  = DB) 
Ln(Retirement Income 

Level) 
      

Spending > Income -2.99e-3 -8.27e-3* 
(3.52e-3) (4.70e-3) 

Spending = Income -6.93e-3*** -3.17e-3 
(2.59e-3) (2.85e-3) 

Save Irregularly -0.18e-3 -2.77e-3 
(2.17e-3) (2.63e-3) 

Save Regularly -1.80e-3 -3.14e-3 
(2.20e-3) (2.62e-3) 

Substantial Financial 
Risk Tolerance 

(Reference Category) (Reference Category) 

Above Average 
Financial Risk 

3.96e-3 31.8e-3 
 (14.6e-3) (29.2e-3) 

Average Financial Risk -42.2e-3*** 40e-3 
(13.8e-3) (26.7e-3) 

Unwilling to Take 
Financial Risk 

-56.0e-3*** -16.8e-3 
(14.1e-3) (25.5e-3) 

Employer Match 373e-3*** 38.7e-3 
(1.78e-3) 104e-3 

R-squared   0.129 
Observations 20,283 11,257 

Source: Survey of Consumer Finance, 2004-2016. Weighted cross-sectional 
sample of 130,070 respondents, only self-reported retirees in model (4).  
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
Having higher household wealth in terms of income and asset value were both associated on average 

with a greater probability of selecting a DC plan. Unsurprisingly, having access to an employer match 

was also associated with a greater probability of choosing a DC plan, since this would increase the 

value of employees’ DC plan without them having to contribute more. Those who are living with a 

partner, divorced, widowed, or never married all have a greater likelihood of selecting a DC plan 

compared to those who are married. Respondents who are black or Hispanic are both more likely to 

have a DB plan than a DC plan compared to white respondents (as seen in table A2).  

In terms of the OLS model, having poor savings behavior (as indicated by spending more than 

one earns in a month) is significantly negatively correlated with retirement income level, as expected. 

Greater asset wealth is associated with higher household income, as is being widowed or never 

married. Older age and Hispanic ethnicity are associated with lower income (see table A2). 
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Table 5: Marginal Effects of Select Demographic and Financial Controls (SCF) 
  (3) (4) 

Data SCF SCF 
Model Probit OLS 

Variables Retirement Plan Type                 
(1 = DC, 0  = DB) 

Ln(Retirement Income 
Level) 

      

Ln(Total HH Income) 35.6e-3*** N/A (4.37e-3) 
Ln(Total HH Asset 

Value) 
2.88e-3** 5.11e-3*** 

(1.47e-3) (1.82e-3) 
Age 0.281e-3 -13.3e-3*** 

(0.244e-3) (0.567e-3) 

Married (Reference Category) (Reference Category) 

Divorced 20.8e-3** 2.79e-3 
(9.48e-3) (11.6e-3) 

Widowed 32.8e-3** 21.0e-3** 
(15.7e-3) (8.45e-3) 

Never Married 51.4e-3*** 59.2e-3*** 
(8.83e-3) (21.8e-3) 

White (Reference Category) (Reference Category) 

Black -49.0e-3*** -16.0e-3 
(7.39e-3) (11.2e-3) 

Hispanic -34.9e-3*** -47.8e-3*** 
(9.95e-3) (14.0e-3) 

Less Than High School (Reference Category) (Reference Category) 

HS Graduate/GED 26.9e-3* -0.50e-03 
(14.8e-3) (11.4e-3) 

R-squared   0.129 
Observations 20,283 11,257 

Source: Survey of Consumer Finance, 2004-2016. Weighted cross-sectional 
sample of 130,070 respondents, only self-reported retirees in model (4), with 
wealth variables measured at household level.  Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 

IX. DATA LIMITATIONS 
 

Despite the individual significance of variables of interest and joint significance of the HRS 

regressions overall, there are potential shortcomings to the internal and external validity of the model. 

 First, as the data description section showed, the samples in the HRS and the SCF are both 

meaningfully different from the U.S. population as a whole. Although both implement CPS-based 

weighting to correct for this, even the weighted versions of these datasets deviate. For example, the 
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HRS and the SCF are both “whiter” than the U.S. population as a whole, while the SCF is also “more 

male” and more educated. This increases the difficulty of drawing inferences about the general U.S. 

population from these datasets, not to mention comparing the two with each other.  

 The fact that each dataset has many mutually exclusive variables that impact retirement 

savings behavior presents inherent theoretical issues. As mentioned above, the presence of financial 

behavior variables in SCF that impact retirement plan type choice and retirement income level 

provides evidence for the endogeneity of those independent variables in the HRS regression. However, 

this problem cannot be addressed if the confounding variables are only found in one dataset and not 

the other. Merging the two datasets together presents its own range of problems, therefore it seems 

that the preferred, though still imperfect, option in this case is simply to note these relationships and 

report their impacts via SCF regressions.  

 Next, although many of the respondents in the HRS do report having employer-sponsored 

retirement plans during some wave of the survey, many others do not, which may suggest that attempts 

to measure the retirement outcomes of those who do report having such plans suffer from selection 

bias. For those who report having a plan, because the survey only covers a span of 22 years, it is 

difficult to capture the retirement savings behavior of individuals and households during the course 

of their entire careers that are not fully captured by HRS survey questions. 

 Furthermore, this analysis only captures retirees from 1992 to 2014. Assuming most of them 

meet the Social Security retirement age (at least 62 for reduced benefits, 65 for standard benefits, and 

67 for increased benefits), this means much of the population of interest was likely born between 1925 

and 1952. The increased prevalence of DC plans and the shift from DB to DC plans in employer 

retirement packages largely did not begin until the 1980s, meaning that those who had DC plans would 

likely not have first had access to them until they were already in the middle of their careers. The data 

are necessarily limited on the effect of DC plans for later generations who rely on them primarily 

during their entire careers, especially with the relatively recent introduction of Roth 401k and IRA 
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accounts as well as default contribution levels. As public policy gradually encouraged greater 

adoption of DC plans, it is possible that knowledge about how best to manage such plans gradually 

spread and financial behavior itself will gradually change over time, thus increasing financial and 

non-financial returns in a way that increases retirement satisfaction for later generations. However, 

this analysis is unable to examine this possibility, besides noting general trends found in other 

literature showing the national rate of savings has been increasing over time.40  

 

X. POLICY IMPLICATIONS 
 

The regression results broadly suggest that relying on private, employer-sponsored retirement plans 

is more likely to lead to higher retirement satisfaction than relying on IRAs or on Social Security 

OASI alone, and specifically that having a DB pension or both DB and DC plans is the ideal in this 

regard. Furthermore, switching retirement plan type in the years leading up to retirement likely 

detracts from satisfaction. Although certain retirement outcomes like plan selection and income level 

are at least somewhat dependent upon individuals’ and households’ financial characteristics and 

behaviors, public policy can restructure the landscape of retirement savings strategies, or at least 

realign incentives for certain types of savings behaviors, in one of several ways. The possible policy 

alternatives are roughly arranged in order from least to most federal intervention required.  

 One option is to simply continue the status quo and allow employers to offer the retirement 

plans they choose under today’s regulatory and tax framework or a similar one. Since DC plans and 

IRAs have become more prominent in recent decades, it is possible that younger generations of 

workers not captured in these data are more familiar with methods to maximize their returns with such 

plans over a longer time horizon. The federal government could even remove regulations and tax 

provisions related to private retirement savings so as to allow employers and workers to select their 

                                                        
40 Biggs & Scheiber 2011 
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preferred plans without artificial policy distortions. These options would entail no change or a 

reduction in the size and scope of federal retirement programs. 

 Another option is to embrace the shift towards DC plans and IRAs but improve outcomes 

from them by encouraging greater financial literacy or higher default contribution rates in order to 

ensure that Americans are saving adequately for retirement and picking optimal investment strategies. 

Policies on the supply side of this dynamic could encourage or mandate more employers to provide 

or contribute to retirement savings vehicles for their employees as well. This could involve minimal 

government action to nudge savings behaviors, or more direct interventions to ensure a certain level 

of private savings. More significant restructuring of the regulatory and tax treatment of DC plans and 

IRAs could also make participation more favorable. 

 Finally, the federal government could try to arrest and then reverse the shift from DB plans to 

DC plans. This would attempt to return traditional pensions to their predominant position of much of 

the second half of the twentieth century, although the federal government could aim for more 

widespread adoption that leaves fewer workers without a private pension than there were during that 

time. This would require more significant government action to either reduce the advantages of DC 

plans and IRAs, reduce the costs of managing DB plans for employers, increase the benefits of DB 

pension ownership, mandate DB pension adoption, or some combination of these options. Because 

this alternative would require the most active government intervention in the private retirement 

savings market (since it would require significantly recreating the current retirement landscape in the 

United States), there are increased risks of unforeseen consequences resulting from it, but it would be 

the option that most directly attempts to apply the results of this analysis to public policy.   
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XI. CONCLUSION 

 

If current trends hold, the future of public retirement benefits looks uncertain: an aging population 

will make Social Security more expensive while the adequacy of its benefits declines. This analysis 

finds that, while having more OASI income can lead to better retirement satisfaction, the positive 

effect of employer retirement plans is greater. But the type of plan also matters. DB and DC plans 

have their own strengths and weaknesses; in short, it is akin to choosing stability versus flexibility.  

 The benefits of individually-driven investment decisions, portability, and lower employer 

costs have led to a greater proliferation of DC plans and IRAs, yet these results show that retirees with 

DB plans tend to be more satisfied. The gap between the average American and those who benefit the 

most from DC plans and IRAs can explain this: those with lower household wealth and risk tolerance 

are less likely to have a DC plan than a DB pension. The data show that the median respondent is 

quite averse to financial risk, and the literature suggests that Americans’ investment and retirement 

savings decisions can be suboptimal as well (which is further evidenced by the fact that median DC 

plan income and IRA balances tend to be low or nonexistent). The gap between what retirement plans 

respondents may want and what is actually available to them can perhaps explain their relative 

dissatisfaction compared to those with DB plans or Social Security alone.   

 Although the implicit preference for DB pensions could be changing on its own as DC plans 

and IRAs become ubiquitous –financial knowledge or behaviors could change in a way that 

encourages more proactive savings and investing behavior – those looking for a policy solution have 

a few alternatives to choose from. Those preferring a more hands-off approach may want to allow 

employers and workers to continue picking their own retirement plans under the status quo, or even 

for government to take its thumb off the scales by removing artificial incentives that favor one savings 

method over another. Others may want to continue promoting the adoption of DC plans and IRAs, 

given their popularity among employers seeking to contain costs, by restructuring their regulatory and 
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tax treatment in an even more favorable way or promoting greater financial literacy so that plan 

owners can optimize their savings over time. Finally, those who want to embrace the finding that DB 

plans provide more retirement satisfaction may want government policies that promote their adoption, 

thus seeking to reverse the trend of retirement savings in recent decades. In each case, private, 

employer-supported savings will continue to be a vital pillar of American retirement.   
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XII. APPENDIX 

Table A1: Main Regression Coefficients (HRS) 
  (1) (2) 

Data HRS HRS 
Model Binary Probit Ordered Probit 

Variables Household Average Retirement 
Satisfaction (1 = "Very", 0 = Else) 

Household Average Retirement 
Satisfaction (3 = "Very", 1 = "Not 

At All") 

DB Plan (Reference Category) (Reference Category) 

DC Plan -0.203*** -0.170*** 
DB & DC Plan 0.015 0.083* 

Pension & Annuity Ratio 0.811*** 0.482*** 
IRA Ratio 0.053** 0.024 

Social Security Ratio 0.626*** 0.315*** 

White (Reference Category) (Reference Category) 

Black -0.007 0.02 
Other Race -0.130 -0.125 
Hispanic -0.062 -0.100 

Less Than High School (Reference Category) (Reference Category) 

GED -0.016 -0.007 
High School Graduate 0.085* 0.039 

Some College  0.071 -0.002 
College and Above  0.084 0.084 

Ln(Total HH Income) -0.061*** 0.041* 
Ln(Total HH Asset Value) 0.139*** 0.138*** 

Married (Reference Category) (Reference Category) 

Married, Spouse Absent -0.659*** -0.529*** 
Partnered 0.071 0.059 
Divorced 0.646 0.326 

Excellent Health (Reference Category) (Reference Category) 

Very Good Health  -0.037 -0.105*** 
Good Health  -0.121*** -0.302*** 
Fair Health  -0.415*** -0.649*** 
Poor Health -0.648*** -1.040*** 

Excellent Health (Spouse) (Reference Category) (Reference Category) 

Very Good Health (Spouse) -0.039 -0.120*** 
Good Health (Spouse) -0.122*** -0.323*** 
Fair Health (Spouse) -0.415*** -0.682*** 
Poor Health (Spouse) -0.670*** -1.117*** 

cut1  -0.111 
cut2  0.038 
cut3  1.337*** 
cut4  1.672*** 

Constant -1.416***  

Observations 36,532 28,229 

Source: Health and Retirement Study, 1992-2014. Weighted panel of households with a self-reported “completely” or 
“partly” retired respondent or spouse. Standard errors in parentheses; t-scores for (2). 
*** p<0.01, ** p<0.05, * p<0.1   
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Table A2: Main Regression Coefficients (SCF) 
  (3) (4) 

Data SCF SCF 
Model Probit OLS 

Variables Retirement Plan Type  
(1 = DC, 0  = DB) Ln(Retirement Income Level) 

      
Spending > Income -0.018 -8.27e-3* 
Spending = Income -0.041*** -3.17e-3 

Save Irregularly -0.001 -2.77e-3 
Save Regularly -0.011 -3.14e-3 

Substantial Financial Risk Tolerance (Reference Category) (Reference Category) 

Above Average Financial Risk 0.025 31.8e-3 
Average Financial Risk -0.252*** 40.3e-3 

Unwilling to Take Financial Risk -0.331*** -16.8e-3 
Employer Match 2.197*** 38.7e-3 

Ln(Total HH Income) 0.210*** N/A 
Ln(Total HH Asset Value) 0.017* 5.11e-3*** 

Female -0.059 -1.14e-3 
Age 0.002 -13.3e-3*** 

Married (Reference Category) (Reference Category) 

Living with Partner 0.128** -5.86e-3 
Separated -0.117 -89.6e-3*** 
Divorced 0.122** 2.79e-3 
Widowed 0.194** 21.0e-3** 

Never Married 0.309*** 59.2e-3*** 

White (Reference Category) (Reference Category) 

Black -0.282*** -16.0e-3 
Hispanic -0.203*** -47.8e-3*** 

Other Race 0.045 -16.1e-3 

Less Than High School (Reference Category) (Reference Category) 

HS Graduate/GED 0.160* -0.050e-03 
Some College 0.053 -21.1e-3 

College and Up 0.010 11.8e-3 
Constant -2.371*** 1.074*** 

R-squared  0.129 
Observations 20,283 11,257 

Source: Survey of Consumer Finance, 2004-2016. Weighted cross-sectional sample, only self-reported retirees in 
model (4).  Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Panel A (SCF) 

 

 
Panel B (HRS) 

Figure A1: Labor Force Status by Year 
 
  

67% 67%
64% 62% 63% 64%

0%

10%

20%

30%

40%

50%

60%

70%

80%

2004 2007 2010 2013 2016 All

Working or Self-Employed Retired (Full, partial, or temporary) Other

71%

62%

53%
56%

51%
45%

51%
45%

41%
44%

41%
36%

0%

10%

20%

30%

40%

50%

60%

70%

80%

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Works (FT or PT) Retired (FT or PT) Other



 
 

38 

 

 
Panel A: Mean Retiree Household Pension Income 

 

 
Panel B: Mean Retiree Household IRA Value 
Figure A2: Household Retirement Wealth 

 

$0

$5,000

$10,000

$15,000

$20,000

$25,000

$30,000

1992 1996 2000 2004 2007 2010 2013 2016

HRS SCF

$0

$20,000

$40,000

$60,000

$80,000

$100,000

$120,000

$140,000

1992 1996 2000 2004 2007 2010 2013 2016

HRS SCF



 
 

39 

 
Panel A: Income by Year 

 

 
Panel B: Income by Age Group 

Figure A3: Median Household Income 
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Panel A (SCF) 

 
Panel B (HRS) 

Figure A4: Median Household Income by Pension Type41 
 

                                                        
41 (Error Bars Denote Interquartile Range) 

$0

$20,000

$40,000

$60,000

$80,000

$100,000

$120,000

$140,000

$160,000

2004 2007 2010 2013 2016 All

DB DC

$0

$50,000

$100,000

$150,000

$200,000

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

DB DC DB & DC



 
 

41 

 
Figure A5: Mean Reported/Expected Retirement Income Adequacy by Pension Type (5 = Most) (SCF) 

 

 
Figure A6: Savings Behavior by Year (SCF) 

 

 
Figure A7: Risk Tolerance by Year (SCF) 
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Panel A (Overall) – Median Income: $60,000 

 

 
Panel B (Least Risk Tolerant) – Median Income: $32,000 

 

 
Panel C (Most Risk Tolerant) – Median Income: $95,000 

Figure A8: Savings Behavior by Risk Tolerance Level (SCF) 
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