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In this report, we use a panel of anonymized data derived from income tax returns filed between 1999 and 2010 

and Social Security benefits data to study how the labor force participation of retirement-age couples responds 

to taxation. We examine the responses of primary and secondary earners of a couple using three different 

definitions of primary and secondary. First, given the age of this cohort, we assume that in each couple the wife 

is the secondary earner. Then we define the secondary earner either as having lower earnings two years 

previously or as having lower career earnings. We find that the retirements of women and secondary earners 

with lower career earnings are accelerated by taxes on their earnings while their spouses are not affected or are 

weakly affected. However, we find that the retirement decisions of women and workers with lower career 

earnings than their spouse are only affected by taxes when their spouses are not in the labor force. 

 

ABOUT THE TAX POLICY CENTER 
The Urban-Brookings Tax Policy Center aims to provide independent analyses of current and longer-term tax issues and to 
communicate its analyses to the public and to policymakers in a timely and accessible manner. The Center combines top 
national experts in tax, expenditure, budget policy, and microsimulation modeling to concentrate on areas of tax policy that 
are critical to future debate. 
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Policy analysts use estimates of labor supply elasticities to understand how tax policy changes affect labor 

supply and, by extension, tax revenues and total economic output. Many studies have estimated the effects of 

wages and taxes on both the labor force participation and the hours worked margins (see McClelland and Mok 

2012 for a review). Overall, estimated elasticities are close to zero for prime-age married men, while estimated 

elasticities among prime-age married women, which have been historically higher than those of married men, 

are now also quite low. This decline is likely related to women’s increasingly strong attachment to the labor 

force. For example, it is now becoming common for married women to be the primary earners in their families 

(see tables 25 and 26 of Bureau of Labor Statistics 2017). Increased labor force participation by women has 

been cited as an additional explanation (Heim 2007), but participation among married and unmarried prime-age 

women changed little between 1993 and 2009 (Johnson and Kaminsk 2010; US Census Bureau 2012).  

Labor force participation by married and unmarried retirement-age women, however, has increased 

markedly (Johnson and Kaminski 2010). For example, between 1993 and 2009, the labor force participation rate 

of women ages 55 to 59 increased from 57.1 percent to 68.4 percent. Women in older age groups show even 

greater increases. For example, women ages 62 to 64 increased their participation from 31.7 to 44.0 percent. 

Despite this surge, women’s labor force participation rate still remains below that for men.  

Some of the difference in participation is likely attributable to married women, most of whom, despite 

progress, earn less than their husbands. Those lower relative earnings should affect labor force participation 

both because they have lower opportunity costs from exiting the labor force and because lower relative 

earnings can lead to higher effective tax rates.1 The effect of taxes on the labor force participation of prime-age 

secondary earners has been explored previously (McClelland, Mok and Pierce 2014), but the participation of 

retirement-age workers has not. 

In this report, we use a panel of anonymized tax data derived from returns filed between 1999 and 2010 

that were matched to records of Social Security benefits to study how the labor force participation of 

retirement-age couples responds to taxation. We separately examine the response of the primary and 

secondary earner of a couple using three different definitions of primary and secondary. First, we examine the 

response of men versus women, which historically aligns with primary and secondary earners. Second, we 

examine the response of primary and secondary earners defined as higher-wage earners and lower-wage 

                                                      
 
 
 
1 When calculating effective tax rates, the first dollar of a worker’s income is taxed at the same rate as the last dollar of his or her 
spouse. This implies that when calculating effective tax rates in a progressive tax system, the first dollar of the higher earner will tend 
be taxed at a lower rate than the first dollar of the lower earner. The lower earner will therefore tend to face a higher effective tax 
rate. 
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earners in a given year. Finally, we examine the response of primary and secondary earners defined as those 

with higher wages and those with lower wages over a 35-year work history. 

We find that among retirement-age workers confronted with an increase in their effective tax rate, women 

and those with lower wages over a 35-year history are more likely than their spouses to exit the labor force. The 

responses are somewhat small in any given year (we simulate a 10 percentage-point increase in effective tax 

rates and estimate that exits from the labor force increase by less than 2 percentage points), but they are 

statistically significant. In contrast, the responses of their spouses (the primary earners) are much smaller and 

statistically insignificant. Higher-wage earners in a given year, however, are more responsive to tax rates than 

their lower-earning spouses. We then resolve the apparent inconsistency that secondary earners defined by 

gender or work history are more likely to retire when taxes increase, while secondary earners defined by wages 

are not. We separately examine the response of women without working spouses, with working spouses, and 

with working spouses with higher incomes. We then similarly examine people of either gender with lower 35-

year work histories than their spouses.  

In both cases, we find that those with nonworking spouses are more likely to exit the labor force as taxes 

increase and those with working spouses have small and statistically insignificant responses to tax increases. In 

other words, the retirement decisions of secondary earners as defined by gender or 35-year work history 

respond to tax rates, but only when they have become the sole, primary earner. This result is consistent with 

research suggesting that women’s opportunity cost of work rises with their husbands’ retirements because that 

work prevents the couple from jointly consuming leisure. It also implies that lower effective taxes for primary 

earners provide a work incentive for those with retired spouses. 

This paper makes several other contributions to the analysis of taxation and retirement decisions. First, the 

labor force participation elasticities of retirement-age couples have been only estimated using survey data. Our 

use of administrative tax return data allows us to more accurately measure labor force participation and the tax 

rate on labor income. Second, the panel aspect of this dataset allows us to observe how each member of a 

couple transitions out of the labor force. Finally, our data on individual earnings and Social Security payments 

allow us to examine the retirement decisions of a couple using several definitions of primary and secondary 

earners.



 LITERATURE REVIEW 
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Although there is extensive research on the wages, taxes, and labor force participation of women, as well as a 

wealth of research on pensions and taxation, there is remarkably little on the intersection of taxation and 

retirement decisions by women and secondary earners.  

Favreault, Ratcliffe, and Toder (1999) estimate the probability, conditional on working the previous year, of 

collecting Social Security benefits and not working, collecting benefits and working, or not collecting benefits 

and not working.  To do this, they use Survey of Income and Program Participation data for 1990–93 matched 

with Social Security Administration Summary Earnings Records and Master Beneficiary Records.  The sample is 

limited to people ages 62 to 69. Although the authors include separate dummy variables for married men and 

married women, they do not separately estimate the elasticities for men and women. They find relatively 

modest effects of tax rates overall. 

Lalumia (2008) examines how the work effort of married couples was affected by the change in 1948 to tax 

married couples as a single unit rather than as individuals. The change increased the marginal tax rate on the 

first-dollar of income for secondary earners, assumed to be women. States with community property laws 

already taxed couples as a single unit, so those couples were unaffected by the change. The author concludes 

that the employment rate of highly educated married women declined by about 2 percentage points. The 

effects of joint taxation on married men's labor force participation and nonwage income were generally not 

statistically significant. 

Shafer (2011) demonstrates that the labor force participation decision of a woman is more closely linked to 

her income relative to her husband’s income than it is to either of their absolute incomes. Shafer’s analysis uses 

the National Longitudinal Survey of Youth from 1979 to 2004 and focuses on women who were in the work 

force when they married. Using several models, she shows that the wife’s wages relative to her husband’s wages 

better predicts an exit from the labor force than either her income or her husband’s income. 

Baldwin, Allgrunn, and Ring (2011) compare relative elasticities of labor force participation for primary and 

secondary earners in dual-earner couples with the relative elasticities of husbands and wives using 1 percent 

samples of the Census in 1980, 1990, and 2000. They find that the own-wage elasticity of primary earners is 

greater than that of secondary earners in 1980 and 1990 and much greater than the elasticity of husbands in all 

three years. Their results suggest that primary and secondary earner status may be more useful than that 

earner’s sex in categorizing the marginal worker. 

Alpert and Powell (2014) present the research most closely related to ours.  Using Health and Retirement 

Study data for 2000 through 2010, they separately examine how retirement decisions of retirement-aged men 

and women are affected by taxation. They find no effect on the number of hours worked, but they find strikingly 

large elasticities on the participation decision:  0.55 for men and 0.76 for women. Alpert and Powell rely on 
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changes in tax rate caused by the Economic Growth and Tax Relief Reconciliation Act of 2001 and the Jobs and 

Growth Tax Relief Reconciliation Act of 2003 for identifying variation in rates. Independent variation arises 

because the tax rates of some income groups fell more than others. 

Maestas (2018) notes that married women often have higher opportunity costs of retirement than do men. 

She shows that this occurs because women, who typically retire earlier than men, have higher life expectancies 

and because time taken for child-rearing means that their earnings are still rising. Using data from the Health 

and Retirement Study for 1992 through 2012, she confirms that the returns to additional years of work are 

higher for married women than married men. She also finds that working until age 70 would substantially 

increase the Social Security benefits of married women but that women with the largest potential increases 

retire early at the same frequency as women with smaller potential increases. 

Selin (2017) examines the husband’s retirement decision when the wife’s retirement incentive changes. 

Using a pension reform that affected several categories of female-dominated occupations in Sweden, he finds 

that 63-year-old wives defer retirement in response to increased incentives to continue working. Men, however, 

did not change their retirement decisions. Gustman and Steinmeier (2004) draw a different conclusion: a wife’s 

retirement significantly affects the retirement decisions of her husband, but the husband’s retirement does not 

affect the wife’s retirement decision.



 DATA AND METHODOLOGY 
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MODEL 

To model how taxes affect retirement decisions, we adapt the approach developed by Stock and Wise (1990), 

which models the option value of pensions and benefits, to consider the effects of taxation on exiting the labor 

force. In their model, the decision to retire depends on future earnings and retirement benefits, both of which 

vary with the age R when a person fully retires.  

In our continuous-time expansion of this model, we attempt to incorporate the wages of a person’s spouse 

as well as the effect of tax rates. We assume that at each point in time a worker optimizes the following value 

function: 

(1) 𝑉𝑉𝑡𝑡(𝑅𝑅) = ∫ Pj|t𝛿𝛿𝑡𝑡(𝑗𝑗)�yj∗�
g𝑑𝑑𝑗𝑗𝑅𝑅

j=t + ∫ Pj|t𝛿𝛿𝑡𝑡(𝑗𝑗) �Bj
∗(R)�

g
𝑑𝑑𝑗𝑗𝑇𝑇

j=R  

where R is the age at which the worker retires, 𝑃𝑃𝑗𝑗|𝑡𝑡 is the probability of living to the point in time j subject to 

being alive in year t, 𝛿𝛿𝑡𝑡(𝑗𝑗) is a term to discount future income, g is a term representing the decreasing marginal 

utility of additional dollars of income (or an increasing taste for leisure), T is the maximum lifespan and  𝐵𝐵𝑗𝑗∗(𝑅𝑅) is 

post retirement income defined below. The first component represents the expected utility derived from 

working from year t until the time of full retirement. The second component represents the expected utility 

from future pension benefits until the end of their life.  

Preretirement after-tax income is represented by 𝑦𝑦𝑗𝑗∗, 

(2) 𝑦𝑦𝑗𝑗∗ = 𝑘𝑘𝑦𝑦𝑗𝑗 − �𝑇𝑇�𝑘𝑘𝑦𝑦𝑗𝑗 + 𝑝𝑝𝑗𝑗� − 𝑇𝑇�𝑝𝑝𝑗𝑗�� + � 𝑝𝑝𝑗𝑗 − 𝑇𝑇�𝑝𝑝𝑗𝑗�� 

where 𝑦𝑦𝑗𝑗 is worker’s earned income at j, k is a variable representing the disutility from work such that 0 < k < 1, 

𝑇𝑇(∗) is a tax function based on total income, and 𝑝𝑝𝑗𝑗 is nonlabor earnings, including earnings by the spouse.   

Postretirement income is represented by 𝐵𝐵𝑗𝑗∗(𝑅𝑅), which is defined in equation 3: 

(3) 𝐵𝐵𝑗𝑗∗(𝑅𝑅) = 𝐵𝐵𝑡𝑡(𝑅𝑅) − [𝑇𝑇(Bt(𝑅𝑅) + 𝑝𝑝𝑡𝑡) − 𝑇𝑇(𝑝𝑝𝑡𝑡)] + 𝑝𝑝𝑡𝑡 − T(𝑝𝑝𝑡𝑡) 

where retirement income in year t is 𝐵𝐵𝑡𝑡(𝑅𝑅): a function of the year of retirement R.  

Given equation 1 through 3, in appendix A, we show that in a simple linear tax system, an increase in a 

person’s tax rate reduces the age of optimal retirement. This implies that secondary earners, who face higher 

tax rates than their spouses given our system of joint filing, may retire earlier than they would if they faced the 

same effective tax rate as their spouse.   
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DATA 

In this study we use anonymized data drawn from a sample of tax returns in the IRS Statistics of Income 1999 

Edited Panel (see Brady et al. 2017). The original 1999 Edited Panel included 83,434 tax returns, as well as 

information from Form 1040s, matched with information from the Social Security Administration on the filers’ 

date of birth and sex. The panel created by Brady added information from Form W-2 (wages), Form SSA-1099 

(social security benefits), Form 1099-R (retirement income from annuities, pensions, and individual retirement 

accounts, or IRAs), and Form 5498 (IRA contributions and balances). The data include weights to adjust for over-

sampling of high-income tax units, making the sample representative of the 1999 filling population. 

The panel dataset covers 1999 through 2010 and includes 1,310,811 tax returns, of which 400,298 are 

couples filing jointly. For our sample, we include only anonymized data drawn from tax returns filing jointly, 

excluding single, head-of-household, and married-filing-separately returns. The unit of analysis for our research 

is the individual taxpayer (as opposed to the tax return), so we create two separate observations for each 

return. We restrict our sample to people who were at least 55 years old in 1999 (that is, they were born by 

December 31, 1944) to focus labor supply decisions associated with retirement as opposed to exiting the labor 

force for other reasons. Although the person must be at least 55 in 1999, there are some taxpayer units in which 

the spouse is younger than 55 in that year. If a married couple divorces, they both drop out of the sample. 

However, if a couple marries during the period covered by the panel, they can enter the sample in that year.   

We eliminate couples in which one member was born before 1900, nonfiling couples, and couples with 

residences outside of the 50 states or Washington, DC. We also exclude a small number of returns with 

presumed editing errors: those in which the sex of either spouse changed or was unknown and returns in which 

the Social Security numbers changed over time.   

As shown in table 1, after these restrictions our sample contains 260,573 person-year observations, of which 

146,352 are male and 114,221 are female. This difference in frequency between men and women is attributable 

to the higher share of men age 55 or over with spouses age 55 or younger in 1999. In 25 percent of cases (28 

percent of weighted cases) men in our sample are married to women who were younger than 55 in 1999. Only 5 

percent of women in our sample (6 percent of weighted cases) were married to men under age 55 in 1999. 
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Because we are interested in the probability of retirement among workers, we study the retirement 

behavior of individuals in a given year who have wages over $1,000 in the previous two years.1 Using a two-year 

history rather than just the previous year eliminates cases in which a worker exited the labor force sometime 

during the previous year. In that case, annual earnings and tax rates would be uncharacteristically low. Thus, 

workers exiting in the previous year would appear to have relatively low tax rates in that year and appear to be 

retiring in the current year, biasing toward zero the estimated effect of taxes on retirement. For example, 

consider a worker making $20,000 per year in 2004. If he or she retired on July 1 of 2005 the annual income in 

would be $10,000 income in 2005 and nothing in 2006. The effective tax rate would be lower in 2005 than 2004 

and using 2005 tax rates would lead to a biased estimate of how taxes affect labor force participation. 

We define work as having claimed earnings of more than $1,000 so that people working for a small number 

of days (e.g., to generate funds for holiday gifts) are not counted as participating in the labor force. This 

necessarily limits our sample to the 2001–10 period, although information from 1999 and 2000 is used for 

workers in 2001. After this restriction, the sample contains 60,635 person-year observations divided into 45,015 

observations for men and 15,620 for women. The difference in male and female counts could be attributable to 

either female spouses’ age or working history, and we will examine both below.  

We define retirement as a drop in wages over two years such that (a) real wages are below $1,000 and (b) 

wages in a given year are less than 25 percent of wages two years before. Because we are examining labor 

force participation, simply filing for Social Security or receiving other retirement income does not count as being 

retired. We also allow for a person to exit retirement which we define as happening if his or her wage income 

more than quadruples over two years and exceeds $1,000 in real terms. This definition does mean that a person 

could retire and over time have his or her wages creep over the $1,000 line without ever technically exiting 

retirement, but we count these observations as retired and therefore exclude these 2,116 person-year 

observations from our sample. Table 2 shows to relative change of the sample size after limiting it by age and 

wage history.  

We use three methods to distinguish between primary and secondary earners: gender, recent wages, and 

average indexed monthly earnings (AIME). Although many workers are classified with the same status in all 

three methods, they are fundamentally different determinants of secondary status. Using gender as the 

definition of secondary earner is consistent with the lower relative earnings of women in the cohort born no 

later than 1944 and it has been used in previous research, such as Eissa and Hoynes (2004) and Lalumia (2008). 

A second definition uses the relative position of recent wages to define primary and secondary earners. This has 

the advantage of best reflecting the couples’ current circumstances, but it may not reflect the long-run 

circumstances of the couple. Finally, AIME, a measure of average lifetime earnings used to calculate Social 

Security benefits, suggests continuity (but not permanency) in status; the unusually high or low earnings of a 

partner in one year is unlikely to upend their primary or secondary status, but a permanent or long-lasting 

change might.   
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To distinguish between primary and secondary earners using recent wages as a criteria, we compare the 

wages of each spouse two periods ago. We have already restricted our sample to tax units with wages in each 

of the previous two years, so we can calculate the difference between their wages for all observations in our 

sample. We drop 793 returns in which the two taxpayers have exactly equal wages.  

To distinguish between primary and secondary status using AIME as a criterion, we reverse the process by 

which the Social Security Administration calculates benefits. The Social Security Administration has data on the 

monthly earnings of an individual over the course of his or her working history, and they take the highest 35 

years of earnings (indexed for average wage growth) and use those to construct the AIME. From the AIME, they 

calculate the actual Social Security payment based on the taxpayer’s year of birth, age, and the age he or she 

began claiming Social Security benefits. Because our dataset contains benefits, year of birth, and age, we can 

calculate the AIME (and hence the primary and secondary income status) for any taxpayer who first received 

Social Security benefits while in our sample. For more information on this calculation, please see appendix B.  

For 4,715 people, we do not have data on the first year of Social Security earnings, so they are excluded.  

 

Our final sample contains 14,089 female taxpayer-year observations and 38,962 male taxpayer-year 

observations, for a total of 53,051 observations.2 Overall, we follow 9,137 people from 2001 through 2010. 
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Within our final sample, we observe that men are usually, though not always, the primary earner. As shown in 

table 3, roughly 82 percent of men in our sample have a higher AIME than their spouse, versus 31 percent for 

women. Similarly, 91 percent of men had higher wages two periods ago as opposed to 56 percent of women. 

 

Not all the spouses of the taxpayers in our sample meet the wage history or age requirement to be in our 

sample themselves. In 2001, the first year of our sample, out of 8,131 person-year observations, 55 percent (or 

4,475 filers) are men who do not have their spouse in the sample. Women who do not have their husband in the 

sample make up 13 percent. The remainder, 32 percent, consists of taxpayers with their spouses observed in 

the sample. Irrespective of a spouse’s presence in the sample, we can observe their wages during the past two 

years (even if they were equal to $0), and we can calculate their AIME for comparison.  

Given that we limit our sample to taxpayers age 55 or older in 1999, one concern may be that our sample 

will shrink over time. This decrease occurs for three reasons: a person could retire and therefore not meet our 

wage standard, he or she could stop filing taxes before meeting our definition of retirement, or he or she could 

die. Indeed, the number of people in our sample drops from 8,131 to 3,024 from 2001 to 2010. We examine 

this attrition issue in several ways. First, we observe the number of years a person appears in our dataset (as 

opposed to our restricted sample). For 73 percent of our sample, we can observe tax data on the person in 

question for the full 12 years of our dataset (1999 to 2010). These people may have retired at some point and 

therefore will not be in our sample, but we know if they have reentered the workforce. Before 2010, 316 

sample-eligible individuals die and 811 stop filing returns without dying, making up 0.6 and 1.5 percent of our 

sample, respectively.  
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The sample size naturally declines as people retire, and in every year after 2001 more people leave than 

enter the sample. After 2001, only 1,006 new people enter the sample, primarily in 2002 and 2003. Before 2010 

(the last year of our sample), 6,113 people leave the sample. However, a large portion of our sample remains for 

several years. Unweighted, 28 percent of people in our sample remain for all 10 years, indicating they never 

experienced a decrease in wages equivalent to retirement. A further 31 percent exit after at least five years in 

the sample. The remaining 41 percent are in our sample for one to four years. (See table 4 for details.) 

Weighted, 18 percent of people are in our sample for all 10 years, 25 percent are observed in the sample for six 

to nine years, and 56 percent are in our sample for five years or fewer.  

 

EMPIRICAL MODEL 

Our model adapts the elasticity of taxable income methodology outlined by Gruber and Saez (2002) and in 

subsequent papers (see Saez, Slemrod, and Giertz 2012 for a review). Unlike most research, which estimates the 

response of labor income to tax rates, we estimate the response of labor force participation among the elderly. 

Retirement-age workers exiting the labor force rarely return (only 85 taxpayers in our sample return to the labor 

force in a subsequent year), so we are analyzing retirement decisions.  

Our key insight is that the lower earner in a two-earner couple faces, on average, higher effective tax rates 

(ETR) than the worker with higher wages, providing those lower earners with a stronger incentive to retire. 

When worker i is considering the decision to work or retire independent of his or her spouse, the ETR on 

earnings is  

(4) 𝐸𝐸𝑇𝑇𝑅𝑅𝑖𝑖 = 𝑇𝑇(𝑊𝑊𝑖𝑖+𝑊𝑊𝑠𝑠+𝑁𝑁𝑁𝑁)−𝑇𝑇(𝑊𝑊𝑠𝑠+𝑁𝑁𝑁𝑁)
𝑊𝑊𝑖𝑖
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where T(*) is the tax liability based on income *, 𝑊𝑊𝑖𝑖 represents the individual’s wage income, 𝑊𝑊𝑠𝑠 the spouse’s 

wage income, and NL represents all the couple’s nonwage income. Note that in a progressive tax system, the 

last dollar of wages is taxed at higher rates as annual wages rise. Further, when calculating the ETR, the first 

dollar of the income of person i is taxed at the same rate as the last dollar of his or her spouse. This implies that 

when calculating ETRs, the first dollar of the higher earner will tend be taxed at a lower rate than the first dollar 

of the lower earner. The higher earner will therefore tend to face a lower effective tax rate.  

Secondary earners using any criteria may also be less attached to the workforce, so their retirement 

decisions may be more strongly influenced by effective tax rates. As mentioned, we alternatively define primary 

and secondary earners using three separate criteria. Secondary workers, as defined by gender, recent wages, or 

35-year work history, may be less attached to the labor force. Secondary earners as defined by wages may face 

a higher ETR than their spouse.  

We separately test the response of primary and secondary earners using identifying variation in changes in 

federal and state tax rates over time and across the income distribution. Because pretax income determines the 

tax rate and retirees have lower salary income by definition, we cannot use the effective tax rate on 

contemporaneous income to determine how tax rates affect retirement. Instead, we calculate taxes on potential 

income by applying then-current tax law to income from two periods ago, adjusted by the personal 

consumption expenditure deflator. Essentially, we compare variation in potential income and effective tax rates 

on that income to variation in retirement outcomes.  

As detailed previously, attrition is present mechanically as retirees exit our sample. Although the 

responsiveness to tax rates could be independent of the number of years a taxpayer stays in the sample, it is 

also possible that higher responsiveness leads, on average, to earlier exits. We bound this responsiveness by 

separately estimating the effect of taxes on early exits and those remaining in the sample for longer periods. 

Defining the retirement decision, our dependent variable, is complex, and researchers have used many 

measures based on income, hours worked, and the presence or absence of pensions or Social Security. Because 

we are interested in labor force participation, and tax data do not contain the number of hours worked, we 

focus on changes in reported wages and salaries, aggregated from all W-2s filed by an individual. We omit self-

employment income from the definition of work both to avoid confusing postretirement avocations and hobbies 

with employment in the labor force and because in many cases reported self-employment earnings 

underestimate actual self-employment earnings. 

We consider a person to be retired if he or she meets three criteria: if his or her real wage income has 

dropped 75 percent over two years, if his or her current real wage is under $1,000, and if he or she does not 

claim any unemployment benefits in the current year. Recall that all people in our sample have wage income of 

over $1,000 real dollars in the two prior periods. The first criterion defines retirement as a dramatic drop in 

wage income; the second tells us if the person’s income has dropped below the minimum income typically used 
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to define labor force participation, and the last separates out those who are leaving the labor force involuntarily.  

Once retired, an individual remains retired unless his or her wage income rises by a factor of four and exceeds 

$1,000 in real terms.   

Our regression model estimates the variation in the probability of retirement across earners facing different 

tax rates. We separately analyze primary and secondary earners for all three of our definitions: gender, recent 

wages, and AIME. For each of these groups, we use a generalized estimation equation of a probit-type 

regression for workers: 

(5) Φ(E[𝑅𝑅𝑖𝑖𝑡𝑡])  =  𝛽𝛽1 log(𝐸𝐸𝑇𝑇𝑅𝑅𝑖𝑖𝑡𝑡) + 𝑿𝑿𝑖𝑖𝑡𝑡𝛾𝛾 

where E[𝑅𝑅𝑖𝑖𝑡𝑡] is the expected value of an indicator equal to 1 if the individual (i) retires in year (t) and 0 otherwise. 

𝐸𝐸𝑇𝑇𝑅𝑅𝑖𝑖𝑡𝑡 is the effective tax rate of individual (i), and 𝑿𝑿𝑖𝑖𝑡𝑡 is a vector of additional covariates. 

Consistency of the generalized estimation equation model makes fewer assumptions than a random-effects 

probit model, a frequently used alternative (See chapters 12, 13, and 15 of Wooldridge 2010 for more 

information), but the model still requires that the explanatory variables be exogenous. As described later in this 

section, our income variables are based on incomes lagged two years. This means we assume that the 

contemporaneous error term is not correlated with income two periods ago. This would not be the case, for 

example, if individuals frequently cut back on their hours worked or the intensity of work several years before 

retiring. To address the possibility that the error term might be correlated over time, we estimate our 

covariance matrix under the assumption that the errors are serially correlated.3 The generalized estimation 

equation approach also readily incorporates the use of sampling weights and heteroskedasticity-robust 

standard errors, which are important considerations given that our dataset oversamples high-income taxpayers, 

so we use sampling weights to avoid overrepresenting the experience of high-income taxpayers. 

To measure the ETR, we calculate the total tax liability from the employer and employee portions of payroll 

Federal Insurance Contributions Act taxes and federal and state income taxes using the National Bureau of 

Economic Research’s TAXSIM program. We make three separate calculations: one in which only the individual 

works, one in which only the spouse works, and one in which both work. In each case, we calculate potential 

income using income variables from two periods ago adjusted forward using the personal consumption 

expenditure index to produce an estimate of current tax liability.  

To identify the effects of the ETR on labor participation, we exploit variation in tax rates over time and 

across states (see Gruber and Saez 2002 for a discussion of this approach). A major change in the federal rate 

structure occurred in 2001, with an acceleration of income tax rate cuts in 2003. During the 12 years covered by 

the panel, 28 states changed their tax rates. Over that period, some states increased their marginal tax rates 

while others lowered them (Dowd, McClelland, and Muthitacharoen 2015; McClelland, Mok and Pierce 2014).4 
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 We include additional covariates measuring several sources of potential income. We address the possibility 

endogeneity of each income source by using values from two years prior, moved forward by the personal 

consumption expenditure deflator. We include the natural log of wages of the taxpayer’s spouse.5 We also 

include a set of variables in log form for the individual’s nonwage income, which includes Social Security 

benefits, gross traditional IRA benefits, gross Roth IRA benefits, and the sum of all nonlabor and nonretirement 

income for the tax return. We also include the log of the lagged value of the fair market value of an individual’s 

IRA balance from Form 5498. To account for the spouse’s retirement income, we include a set of dummy 

variables equal to 1 if the spouse’s Social Security benefits, total IRA benefits, or IRA balance are positive. We 

also use dummy variables to control for the presence of capital gains income, self-employment income of the 

individual and the spouse, and pension income.  

Our vector of additional covariates also includes the age and square of age for our individual, dummy 

variables for the number of dependents (up to four), dummy variables for each year, and the age difference 

between spouses. The age variables account for life cycle effects that might affect both work decisions and 

spousal income. The year dummy variables prevent conflating the effects of national economic conditions with 

those of federal tax rates. The weighted means and standard deviations for our regression variables, by primary 

or secondary definition and status, are presented in table 5. 

For primary earners, average annual retirement rates are relatively constant between 11.4 and 11.6 percent; 

secondary earners face a slightly higher rate between 12.4 and 12.5 percent. Women face slightly lower 

effective tax rates than men, while individuals with lower wages two periods ago face much higher effective tax 

rates than their partners. The tax rates for higher and lower AIME spouses are almost equal. For every definition 

of primary or secondary workers, primary workers reported around $60,000 in lagged wages; secondary 

workers have lower lagged wages, between $22,000 and $38,000. The average nonwage and nonretirement 

income for primary earners ranges between $36,956 for men and $32,456 for higher AIME partners. For 

secondary earners, these figures are lower, at between $18,000 and $26,000. Roth IRA distributions are low 

across the board, and traditional IRA distributions and the fair market value of IRA balances are unsurprisingly 

higher for primary than for secondary workers. Between 32 and 37 percent of all individuals report capital gains 

income, but only 5 to 11 percent of returns report self-employment income. Women in our sample tend to be 

2.09 years younger than their husbands, and men tend to be 3.73 years older than their wives.  
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STYLIZED FACTS 

Within our sample of workers, the average age of retirement is 67. This retirement age is older than that of the 

entire population, but our sample consists of those of age 55 and above who were working in 1999. When we 

break this average down by primary and secondary status, the average age is around 1.6 years greater for men 

than for women and 1.5 years greater for those individuals with higher wages than their partner. However, 

individuals with the higher AIME tend to be 0.9 years older when they retire than their lower AIME 

counterparts.  

  

Across our sample, the average effective tax rate was 32.4 percent.6  This rate is consistent across our 

sample; in 2001 and 2010 the maximum effective is at around 33.2 percent, while in 2005 the effective tax rate 

drops to its lowest point at 31.0 percent. Our data show that secondary workers face a much higher average 

effective tax rate. Within our sample, the average effective tax rate for individuals with higher wages than their 

spouse was 30.9 percent; individuals with lower wages faced an average effective tax rate of 37.3 percent. 
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Several factors affect the magnitude of these rates. First, many of members of our sample are two-earner 

couples, who face higher effective tax rates than one-earner couples. This occurs because many elements of the 

tax code, such as personal exemptions and a progressive rate structure, usually do not lower the effective tax 

rate of a taxpayer with a working spouse. Second, many workers in our sample are in their peak earnings years, 

and many have nonwage income. In our sample, average wages in 1999 are $67,510 for men and $29,348 for 

women. Including other forms of income, such as capital gains, dividends, interest income, traditional IRA 

distributions, and the wages of the spouse, the total family income is approximately $131,700 for men and 

$82,440 for women. These levels of income are typical of all people over age 55, although our sample has 

higher wages than the population because our sample consists of workers. Finally, the effective tax rate includes 

the employer and employee portions of payroll FICA and state taxes as well as federal taxes. 
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We can further decompose the set of primary workers based on wage into two groups: those with working 

spouses and those without working spouses. Over the time frame of our sample, primary earners whose 

spouses did not work faced the lowest effective tax rates at 28.9 percent; those with working spouses faced 

average effective tax rates of 34.4 percent. Effective tax rates for both are lower than the effective tax rates of 

secondary earners.   

 

The difference in effective tax rates between primary and secondary workers is less stark for people divided 

by gender or by relative AIME. For these definitions, secondary workers have effective tax rates within 1 

percentage point of primary workers. However, the effective tax rates of primary and secondary workers (as 

defined by AIME and gender) differ when considering the working decisions of spouses. In short, the gap 

between the average effective tax rates of individuals with and without working spouses is larger for secondary 

workers than primary workers. Across our sample, the effective tax rates for women whose husbands work is 

36.3 percent, versus 27.4 percent for women whose husbands have stopped working. This difference exists for 

primary workers, but is smaller (35.4 to 29.7 percent) for men.  

Over time, as individuals (and their spouses) in our sample age, working spouses become less common. In 

2001, 59 percent of women and 55 percent of men have working spouses. By 2010, the percentage of our 

sample with working spouses drops for both men and women, to around 40 and 42 percent, respectively. Given 

that the relative drop in the effective tax rate is much larger for women than for men, a similar decrease in the 

share of working spouses leads to a relatively larger reduction in women’s effective tax rates.7 
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REGRESSION RESULTS 

Tables 9 through 11 show the effect of a one-unit change of an explanatory variable on the probability of 

retiring in a given year. Table 9, lists the results from separately estimating our model on primary and secondary 
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workers as defined by gender. Table 10 lists the results from separately estimating our model using wages to 

define primary and secondary earners, and table 11 lists the results from using higher and lower AIME. Because 

the tax variables are in log form, a one-unit change corresponds to multiplying the effective tax rate by 2.71, 

increasing it from an average of about 30 percent to about 82 percent. A tax rate of 82 percent exceeds all tax 

rates in our sample, so these values should be interpreted with caution. We also calculate the effect of 

increasing and decreasing effective tax rates by 1 percentage point by calculating the predicted probabilities of 

retirement at the mean of all variables, including the effective tax rate, then predicting the probabilities with an 

effective tax rate 1 percentage point higher or lower, leaving other variables at their means. We then simulate a 

10 percentage-point increase and decrease in the effective tax rate.  

Our results from estimating the effect of taxes on the retirement decisions of men and women are shown in 

table 9. The effective tax rate has a small but statistically significant effect on the retirement decisions of 

women: multiplying rates by tax rates by 2.71 increases the probability of exiting in any year from about 12 

percent to 16 percent. This effect is, however, more than four times as large as the estimated effect on men, 

which is not statistically significant.  

In table 12 we simulate 1 and 10 percentage-point increases and decreases in the effective tax rate. The 

probability of a woman exiting the labor force each year is 13.8 percent. Increasing the effective tax rate by 10 

percentage points increases the probability of retirement of women by about 1.2 percentage points. A 10 

percentage-point cut has a slightly larger effect, decreasing the probability of retirement by 1.5 percentage 

points. These correspond to elasticities of approximately 0.30. Men, on the other hand, respond to 10 

percentage-point changes by increasing or decreasing the probability of exiting the labor force by only 0.3 

percentage points. With a predicted probability of 12.2 percent each year, this represents an elasticity of about 

0.08. Changing the effective tax rate by only 1 percentage point has a much smaller effect, on the order of 0.1 

percentage point or less. These results contrast with those of Alpert and Powell (2014), who find elasticities of 

0.76 for women and 0.55 for men. 

Income and Social Security benefits both have a negative effect on retirement decisions. It is not surprising 

that workers with larger potential incomes are more reluctant to retire than those with lower incomes. It is more 

surprising that Social Security benefits decrease the probability of retirement, but these benefits can be claimed 

regardless of work status. As expected, increased age increases the probability of retirement.  

In table 10 we list our estimation results when primary and secondary earnings are defined in terms of 

relative income two years prior. In this case, surprisingly, effective tax rates have a statistically significant impact 

on the probability of retirement for the primary earner, but a smaller, insignificant effect on the secondary 

earner. In table 12, a 10 percentage-point increase in effective tax rates increases the probability of a primary 

earner retiring 0.4 percent per year and increases the probability of the secondary earner 0.1 percent. As 

before, higher potential earnings reduce the probability of retirement, as do Social Security benefits and 

increased age. For primary earners, increased potential earnings by a spouse decrease the probability of 
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retirement. For secondary earners, increased potential earnings by a spouse increase the probability of 

retirement.  

Table 11 lists our estimation results for primary and secondary earners as defined by their relative values of 

AIME. As in the gender-based definition, secondary earners have larger, more statistically significant reactions 

to effective tax rates than primary earners. In this case, however, the effect on primary earners is statistically 

significant at the 10 percent level. In table 12, a 10 percentage-point increase in effective tax rates increases the 

probability of a secondary earner retiring by nearly 1 percentage point per year and increases the probability of 

the primary earner by nearly 0.5 percentage point per year. Decreases in the effective tax rate have slightly 

larger effects on the probability of retiring, decreasing the probability of retiring by 1.1 percentage points and 

0.5 percentage points for secondary and primary workers, respectively. As in the previous two exercises, 

increased potential income and Social Security benefits decrease the probability of retirement, and increased 

age increases the probability of retirement. 

We have estimated a model in which the tax rate has a constant effect across all years. But those exiting the 

sample early might have a higher probability of exiting in any given year, while those exiting the sample later or 

not at all might have a lower probability of exiting. We test this by estimating our model from 2001 to 2003 and 

again from 2007 to 2010. The results, shown in table 13, demonstrate that in each case, the shorter time period 

leads to stronger effects, and the shorter time period leads to weaker effects. Simulating changes in effective 

tax rates leads to similar changes. For example, the results imply that a 10 percentage-point increase in the 

effective tax rate increases the probability of women’s retirement by 1.8 percentage points per year in 2001 

through 2003 and 0.9 percentage points per year in 2007 through 2010. Our results in tables 9 through 12 

should then be interpreted as midpoint estimates. 
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Our analysis shows that married women can face higher effective tax rates than their spouses. Women with a 

working spouse face the highest effective tax rate, while women without a working spouse face the lowest 

effective tax rate. We also show that secondary workers, defined as the wife or as the spouse with the lower 

wages over a 35-year work history, retire earlier in response to increased tax rates, but secondary workers as 

defined by potential wages do not. Rather, increasing taxes on the member with higher potential wages 

increases his or her probability of retirement; doing so has a a smaller, statistically insignificant effect on the 

member with lower potential wages. We now explore why taxes affect the retirement decisions of secondary 

earners (but not primary earners), but they affect the primary earner (but not the secondary earner) as defined 

by potential wages.        

First, we separate female workers into three groups: those without working spouses, those with working 

spouses, and those with working spouses who have higher potential earnings. We then estimate our model on 

each of these groups (table 14). Higher effective taxes on women without working husbands (most of whom 

have probably retired) have a statistically significant effect that is similar to the effect on all women. Higher 

effective taxes on women whose husbands work, and whose husbands have higher potential earnings, have 

small and statistically insignificant effects. Ironically, when women are the primary earners and therefore face 

lower effective tax rates, their retirement decisions are more strongly affected by taxes than when they are the 

secondary earners and therefore face higher effective tax rates.  

We then separate lower-AIME workers into the same three groups: those without working spouses, those 

with working spouses, and those with working spouses who have higher potential earnings. As with the results 

for women, secondary earners whose spouses do not work are more likely to retire in response to increased 

effective taxes, but other secondary earners are not. This might be reflecting those lower-AIME workers who are 

earlier in their careers.  

These results are consistent with the opportunity cost explanation for wives’ retirement described in 

Maestas (2018). Once a spouse has retired, the opportunity cost of continued work by the wife increases. This 

would raise the after-tax reservation wage, effectively increasing the remaining worker’s tax elasticity.  

But our research also suggests that the same tax system that discourages labor force participation by prime-

age secondary earners (McClelland, Mok, and Pierce 2014) encourages participation by retirement-age 

secondary earners with retired spouses. As table 7 shows, women and lower-AIME workers face high tax rates if 

their spouses are working and low tax rates if their spouses are not. If our research is correct, that disparity 

encourages secondary workers to continue their labor force participation. 
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In this section, we prove that, given the following definitions and assumptions, higher taxes will lead to an 

earlier optimal moment in time of retirement. We start with equations 1 through 3 as provided previously, which 

we briefly restate here; we then lay out five assumptions regarding these equations (now referred to as 

definitions 1 through 3). 

DEFINITIONS 

Definition 1: 𝑽𝑽𝒕𝒕(𝒓𝒓) 
The retirement decision is a function of income earned before retirement and income from retirement benefits 

earned after retirement, illustrated as follows: 

(D1) Vt(R) = ∫ Pj|t𝛿𝛿𝑡𝑡(𝑗𝑗)�yj∗�
g𝑑𝑑𝑗𝑗𝑅𝑅

j=t + ∫ Pj|t𝛿𝛿𝑡𝑡(𝑗𝑗) �Bj
∗(R)�

g
𝑑𝑑𝑗𝑗𝑇𝑇

j=R  

where R is the year of retirement, Pj|t is the probability of living to year j subject to being alive in year t, 𝛿𝛿𝑡𝑡(𝑗𝑗) is a 

term to discount future income, g is a term representing the decreasing marginal utility of additional dollars of 

income, and T is the maximum age an individual could reach. Both yj∗ and Bj
∗(R) are more complex functions 

that represent income before retirement and income after retirement.  

Definition 2: 𝒚𝒚𝒕𝒕∗ 
Preretirement income is defined as follows: 

(D2) yt∗ = ytk − [T(yt + pt) − T(pt)] + pt − T(pt) 

      = ytk − T(yt + pt) + pt 

where yt is earned income from the individual in question in year t, k is a variable that represents the disutility 

from working such that 0 < k < 1, T(∗) is a function the calculates taxes based on income *, and pt is nonlabor 

earnings, which includes spousal earnings.  

Definition 3: 𝑩𝑩𝒕𝒕
∗(𝑹𝑹) 

Postretirement income is defined as follows: 

(D3) Bt
∗(R) = Bt(R) − [T(Bt(R) + pt) − T(pt)] + pt − T(pt) 

            = Bt(R) − T(Bt(R) + pt) + pt 

where retirement income in year t is Bt(R), a function of the year of retirement R. 

ASSUMPTIONS 

We assume the following: 
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1. We are operating in a world with a piece-wise linear tax schedule. 

2. For any year R, BR(R) < yR. 

3. Vt(R) is strictly concave with respect to R.  

4. There exists a global maximum of Vt(R) found at some optimal retirement year, R*. 

5. (𝑦𝑦𝑅𝑅∗ + 𝑝𝑝𝑅𝑅∗) and (𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗)  are in the same tax bracket and neither lies near a kink point in the tax 

schedule, so that we can write 𝑇𝑇(𝑦𝑦𝑅𝑅 + 𝑝𝑝𝑅𝑅) =  𝑎𝑎0 +  𝜏𝜏(𝑦𝑦𝑅𝑅 + 𝑝𝑝𝑅𝑅 − 𝑏𝑏0) for the tax owed about 𝑦𝑦𝑅𝑅∗ + 𝑝𝑝𝑅𝑅∗ and 

𝑇𝑇(𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗) = 𝑎𝑎0 +  𝜏𝜏(𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗ − 𝑏𝑏0) for the tax owed about 𝐵𝐵𝑅𝑅∗(𝑅𝑅∗).  

6. 0 < g < 1. 

THEOREM 1 

Given these assumptions, the derivative of Vt(R) with respect to τ is negative.  

PROOF. Our goal with this proof is to show that if the tax rate (τ) increases, the optimal date of retirement (𝑅𝑅∗) 

will decrease. This means the optimal date of retirement is earlier. The proof will proceed as follows: First, we 

will take the derivative of Vt(R)  with respect to R and find the resultant critical point, 𝑅𝑅∗. By assumption the 

function is concave, so this critical point is the global maximum. Second, we show that the derivative of d𝑉𝑉𝑡𝑡(𝑅𝑅)
dR

 

with respect to the tax rate, 𝜏𝜏, evaluated at 𝑅𝑅 = 𝑅𝑅∗ is negative.  

First, by the second fundamental theorem of calculus:  

d𝑉𝑉𝑡𝑡(𝑅𝑅)
dR

= 𝑃𝑃𝑅𝑅|𝑡𝑡𝛿𝛿𝑡𝑡(𝑅𝑅)�(𝑦𝑦𝑅𝑅∗)𝑔𝑔 − �𝐵𝐵𝑅𝑅∗(𝑅𝑅)�𝑔𝑔� 

Note that 𝑃𝑃𝑅𝑅|𝑡𝑡 > 0, 𝛿𝛿𝑡𝑡(𝑅𝑅) > 0 for all 𝑅𝑅 > 𝑡𝑡. Therefore, 

d𝑉𝑉𝑡𝑡(𝑅𝑅)
dR

= 0 ⟺ (𝑦𝑦𝑅𝑅∗)𝑔𝑔 − �𝐵𝐵𝑅𝑅∗(𝑅𝑅)�𝑔𝑔 = 0 

⟺  (𝑦𝑦𝑅𝑅∗)𝑔𝑔 = �𝐵𝐵𝑅𝑅∗(𝑅𝑅)�𝑔𝑔 ⟺ 𝑦𝑦𝑅𝑅∗ = 𝐵𝐵𝑅𝑅∗(𝑅𝑅) 

The last equality holds because 𝑦𝑦𝑅𝑅∗ ,𝐵𝐵𝑅𝑅∗(𝑅𝑅) > 0 for all 𝑅𝑅. By assumption, such a critical point exists. Call this 

critical point 𝑅𝑅∗. Then, by the above, 𝑦𝑦𝑅𝑅∗
∗ = 𝐵𝐵𝑅𝑅∗

∗ (𝑅𝑅∗). By assumption Vt(R) is strictly concave; thus, Vt(𝑅𝑅∗) 

maximizes Vt(R).  

Next, we evaluate d𝑦𝑦𝑡𝑡
∗

dτ
   and d𝐵𝐵𝑡𝑡

∗(𝑅𝑅)
dτ

 . Recall 

yt∗ = ytk − T(yt + pt) + pt 

By assumption 5, 

                                                                    = (ytk + pt) − (𝑎𝑎0 +  𝜏𝜏(𝑦𝑦𝑡𝑡 + 𝑝𝑝𝑡𝑡 − 𝑏𝑏0)) 

Thus, 

d𝑦𝑦𝑡𝑡∗

dτ
 =  −(𝑦𝑦𝑡𝑡 + 𝑝𝑝𝑡𝑡 − 𝑏𝑏0) 
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By an equivalent argument, 

d𝐵𝐵𝑡𝑡∗(𝑅𝑅)
dτ

  =  −(𝐵𝐵𝑡𝑡(𝑅𝑅) + 𝑝𝑝𝑡𝑡 − 𝑏𝑏0) 

Let 𝑉𝑉𝑡𝑡′(𝑅𝑅) = d𝑉𝑉𝑡𝑡(𝑅𝑅)
dR

  . Then 

d𝑉𝑉𝑡𝑡′(𝑅𝑅)
dτ

|𝑅𝑅=𝑅𝑅∗ =  𝑃𝑃𝑅𝑅∗|𝑡𝑡𝛿𝛿𝑡𝑡(𝑅𝑅∗)𝑔𝑔[−(𝑦𝑦𝑡𝑡 + 𝑝𝑝𝑡𝑡 − 𝑏𝑏0)(𝑦𝑦𝑅𝑅∗
∗ )𝑔𝑔−1 + (𝐵𝐵𝑡𝑡(𝑅𝑅) + 𝑝𝑝𝑡𝑡 − 𝑏𝑏0)�𝐵𝐵𝑅𝑅∗

∗ (𝑅𝑅∗)�𝑔𝑔−1 

Since 𝑦𝑦𝑅𝑅∗ = 𝐵𝐵𝑅𝑅∗(𝑅𝑅) 

          =  𝑃𝑃𝑅𝑅∗|𝑡𝑡𝛿𝛿𝑡𝑡(𝑅𝑅∗)𝑔𝑔(𝑦𝑦𝑅𝑅∗)𝑔𝑔−1(B𝑅𝑅∗(𝑅𝑅∗) − y𝑅𝑅∗ ) 

Because 𝑃𝑃𝑅𝑅∗|𝑡𝑡 > 0, 𝛿𝛿𝑡𝑡(𝑅𝑅∗),𝑔𝑔, (𝑦𝑦𝑅𝑅∗
∗ )𝑔𝑔−1 > 0  and B𝑅𝑅∗(𝑅𝑅∗) <  y𝑅𝑅∗ , the above is less than 0. That is, 

d𝑉𝑉𝑡𝑡′(𝑅𝑅)
dτ

|𝑅𝑅=𝑅𝑅∗ < 0 

In other words, for any given situation there exists an optimal retirement time 𝑅𝑅∗ that obtains when the 

derivative of the benefits function, d𝑉𝑉𝑡𝑡(𝑅𝑅)
dR

, equals 0. Increasing the tax rate shifts the derivative of the benefits 

function evaluated at 𝑅𝑅∗ left; consequently, d𝑉𝑉𝑡𝑡
(𝑅𝑅)

dR
|𝑅𝑅=𝑅𝑅∗ <  0 and 𝑅𝑅∗ exceeds the maximum. In other words, 

increasing the tax rate shifts the optimal retirement date earlier. 

Relaxing our assumption that the secondary earner’s tax rate in retirement equals their tax rate out of 

retirement complicates our results. Suppose the benefits function reaches its maximum for a given piece-wise 

linear tax schedule 𝑇𝑇(∗) at 𝑅𝑅∗. Also, suppose that (𝑦𝑦𝑅𝑅∗ + 𝑝𝑝𝑅𝑅∗) and (𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗)  are in different brackets and 

that neither lies near a kink point in the tax schedule. It can be shown that the sign of the d𝑉𝑉𝑡𝑡
′(𝑅𝑅)
dτ

|𝑅𝑅=𝑅𝑅∗ depends on 

how much (𝑦𝑦𝑅𝑅∗ + 𝑝𝑝𝑅𝑅∗) and (𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗)  exceed their respective brackets. If (𝑦𝑦𝑅𝑅∗ + 𝑝𝑝𝑅𝑅∗) exceeds its bracket by 

the same or more than (𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗)  exceeds its bracket, then the above theorem holds. If (𝑦𝑦𝑅𝑅∗ + 𝑝𝑝𝑅𝑅∗) 

exceeds its bracket by less than (𝐵𝐵𝑅𝑅∗(𝑅𝑅∗) + 𝑝𝑝𝑅𝑅∗)  exceeds its bracket, the sign of d𝑉𝑉𝑡𝑡
′(𝑅𝑅)
dτ

|𝑅𝑅=𝑅𝑅∗is ambiguous.
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To calculate AIME from the tax data, we assume each taxpayer faces the normal Social Security calculation. For 

each individual in our sample, we calculate AIME from observed Social Security earnings in the first year he or 

she collected Social Security benefits. We then use this AIME for that taxpayer in each year in our sample, 

though this may present issues for taxpayers who continue to work after collecting benefits. In a given 

taxpayer’s year of retirement, we rely on the following information to calculate AIME: amount of benefits 

received, earnings in that year, the year, and age. We also use supplementary data on average wage indexes, 

cost-of-living adjustments, and the full retirement age for the calculator’s parameters. We ignore the month of 

birth and assume that everyone is born January 1 and retires January 1.  

Under our simplified assumptions, for any given taxpayer, moving from AIME to Social Security benefits in 

the first year of collection is a bijective function from ℝ → ℝ. Consequently, it can be inverted by stepping 

backwards from observed social security benefits to AIME. The unwinding consists of the following steps in the 

presented order: 

1. Remove the decrease in benefits attributed to the earnings test. 

2. Remove the cost-of-living adjustment. 

3. Remove the smoothing effects from early or late retirement to arrive at the primary insurance amount 

(PIA). 

4. Invert the PIA calculation. 

Each step is explored in detail below. 

Let 

𝐴𝐴𝑊𝑊𝐼𝐼𝑦𝑦𝑦𝑦 = 𝐴𝐴𝑊𝑊𝐼𝐼 𝑖𝑖𝑖𝑖 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦 𝑦𝑦𝑦𝑦, 

𝐵𝐵𝐸𝐸𝐵𝐵 = 𝑜𝑜𝑏𝑏𝑜𝑜𝑦𝑦𝑦𝑦𝑜𝑜𝑦𝑦𝑑𝑑 𝑜𝑜𝑜𝑜𝑠𝑠𝑖𝑖𝑎𝑎𝑠𝑠 𝑜𝑜𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑖𝑖𝑡𝑡𝑦𝑦 𝑏𝑏𝑦𝑦𝑖𝑖𝑦𝑦𝑏𝑏𝑖𝑖𝑡𝑡𝑜𝑜, 

  𝐸𝐸𝐴𝐴𝑅𝑅𝐵𝐵 = 𝑦𝑦𝑎𝑎𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖𝑔𝑔𝑜𝑜, 

  𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦 = 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦, 

 𝑎𝑎𝑔𝑔𝑦𝑦 = 𝑎𝑎𝑔𝑔𝑦𝑦 𝑖𝑖𝑖𝑖 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦𝑜𝑜, 

 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦60 = 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦 𝑡𝑡ℎ𝑦𝑦 𝑝𝑝𝑦𝑦𝑦𝑦𝑜𝑜𝑜𝑜𝑖𝑖 𝑡𝑡𝑠𝑠𝑦𝑦𝑖𝑖𝑦𝑦𝑑𝑑 60, 

  𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦𝐵𝐵𝑜𝑜𝑦𝑦𝑖𝑖 = 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦 𝑡𝑡ℎ𝑦𝑦 𝑝𝑝𝑦𝑦𝑦𝑦𝑜𝑜𝑜𝑜𝑖𝑖 𝑤𝑤𝑎𝑎𝑜𝑜 𝑏𝑏𝑜𝑜𝑦𝑦𝑖𝑖, 

 𝑏𝑏𝑠𝑠𝑠𝑠𝑠𝑠𝑅𝑅𝑦𝑦𝑡𝑡𝑖𝑖𝑦𝑦𝑦𝑦𝑓𝑓𝑦𝑦𝑖𝑖𝑡𝑡𝐴𝐴𝑔𝑔𝑦𝑦 = 𝑏𝑏𝑠𝑠𝑠𝑠𝑠𝑠 𝑦𝑦𝑦𝑦𝑡𝑡𝑖𝑖𝑦𝑦𝑦𝑦𝑓𝑓𝑦𝑦𝑖𝑖𝑡𝑡 𝑎𝑎𝑔𝑔𝑦𝑦 𝑏𝑏𝑜𝑜𝑦𝑦 𝑡𝑡ℎ𝑦𝑦 𝑝𝑝𝑦𝑦𝑦𝑦𝑜𝑜𝑜𝑜𝑖𝑖 𝑖𝑖𝑖𝑖 𝑓𝑓𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜, 

 𝑖𝑖𝑛𝑛𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜𝐸𝐸𝑎𝑎𝑦𝑦𝑠𝑠𝑦𝑦 = 𝑡𝑡ℎ𝑦𝑦 𝑖𝑖𝑠𝑠𝑓𝑓𝑏𝑏𝑦𝑦𝑦𝑦 𝑜𝑜𝑏𝑏 𝑓𝑓𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜 𝑏𝑏𝑦𝑦𝑏𝑏𝑜𝑜𝑦𝑦𝑦𝑦 𝑡𝑡ℎ𝑦𝑦 𝑏𝑏𝑠𝑠𝑠𝑠𝑠𝑠 𝑦𝑦𝑦𝑦𝑡𝑡𝑖𝑖𝑦𝑦𝑦𝑦𝑓𝑓𝑦𝑦𝑖𝑖𝑡𝑡 𝑎𝑎𝑔𝑔𝑦𝑦, 

  𝑖𝑖𝑛𝑛𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜𝑠𝑠𝑎𝑎𝑡𝑡𝑦𝑦 = 𝑡𝑡ℎ𝑦𝑦 𝑖𝑖𝑠𝑠𝑓𝑓𝑏𝑏𝑦𝑦𝑦𝑦 𝑜𝑜𝑏𝑏 𝑓𝑓𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜 𝑎𝑎𝑏𝑏𝑡𝑡𝑦𝑦𝑦𝑦 𝑡𝑡ℎ𝑦𝑦 𝑏𝑏𝑠𝑠𝑠𝑠𝑠𝑠 𝑦𝑦𝑦𝑦𝑡𝑡𝑖𝑖𝑦𝑦𝑦𝑦𝑓𝑓𝑦𝑦𝑖𝑖𝑡𝑡 𝑎𝑎𝑔𝑔𝑦𝑦, 

𝑦𝑦𝑜𝑜𝑠𝑠𝑖𝑖𝑑𝑑𝑥𝑥(∗) =  𝑦𝑦𝑜𝑜𝑠𝑠𝑖𝑖𝑑𝑑 ∗ 𝑡𝑡𝑜𝑜 𝑡𝑡ℎ𝑦𝑦 𝑖𝑖𝑦𝑦𝑎𝑎𝑦𝑦𝑦𝑦𝑜𝑜𝑡𝑡 𝑥𝑥 . 
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Step 1. Remove the decrease in benefits attributed to the earnings test 

The social security earnings test only applies to people who retire before their full retirement age. Furthermore, 

there are separate rules for those retiring in the year of their full retirement age.  

For those retiring before the year of their full retirement age, the earnings test reduces their social security 

benefits by half the amount that earnings exceed a floor, called the exemptAmt: 

𝑦𝑦𝑥𝑥𝑦𝑦𝑓𝑓𝑝𝑝𝑡𝑡𝐴𝐴𝑓𝑓𝑡𝑡 = 𝑦𝑦𝑜𝑜𝑠𝑠𝑖𝑖𝑑𝑑10 �670 ∗
𝐴𝐴𝑊𝑊𝐼𝐼𝑦𝑦𝑦𝑦−2
𝐴𝐴𝑊𝑊𝐼𝐼1992

� ∗ 12 

𝑦𝑦𝑎𝑎𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖𝑔𝑔𝑜𝑜𝑠𝑠𝑖𝑖𝑓𝑓 = max (0, (𝐸𝐸𝐴𝐴𝑅𝑅𝐵𝐵 − 𝑦𝑦𝑥𝑥𝑦𝑦𝑓𝑓𝑝𝑝𝑡𝑡𝐴𝐴𝑓𝑓𝑡𝑡)) 

For those retiring early in the year of their full retirement age, the earnings test reduces their social security 

benefits by half the amount that earnings exceed a floor, called the exemptAmt: 

𝑦𝑦𝑥𝑥𝑦𝑦𝑓𝑓𝑝𝑝𝑡𝑡𝐴𝐴𝑓𝑓𝑡𝑡 = 𝑦𝑦𝑜𝑜𝑠𝑠𝑖𝑖𝑑𝑑10 �1420 ∗
𝐴𝐴𝑊𝑊𝐼𝐼𝑦𝑦𝑦𝑦−2
𝐴𝐴𝑊𝑊𝐼𝐼2000

� ∗ 12 

𝑦𝑦𝑎𝑎𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖𝑔𝑔𝑜𝑜𝑠𝑠𝑖𝑖𝑓𝑓 = max (0, (𝐸𝐸𝐴𝐴𝑅𝑅𝐵𝐵 − 𝑦𝑦𝑥𝑥𝑦𝑦𝑓𝑓𝑝𝑝𝑡𝑡𝐴𝐴𝑓𝑓𝑡𝑡)) 

To take out the effect of the limitation:  

𝐵𝐵𝐸𝐸𝐵𝐵1 = 𝐵𝐵𝐸𝐸𝐵𝐵 + 𝑦𝑦𝑎𝑎𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖𝑔𝑔𝑜𝑜𝑠𝑠𝑖𝑖𝑓𝑓. 

Step 2: Remove the cost-of-living adjustment 

The total cost of living adjustment, or 𝑠𝑠𝑜𝑜𝑠𝑠𝑎𝑎𝐴𝐴𝑑𝑑𝑗𝑗,  is the product of the adjustment each year between the year the 

taxpayer turned 62 and 𝑦𝑦𝑦𝑦𝑎𝑎𝑦𝑦. To take out the effect of the COLA: 

𝐵𝐵𝐸𝐸𝐵𝐵2 =
𝐵𝐵𝐸𝐸𝐵𝐵1
𝑠𝑠𝑜𝑜𝑠𝑠𝑎𝑎𝐴𝐴𝑑𝑑𝑗𝑗

. 

Step 3: Remove the smoothing effects from early or late retirement to arrive at the PIA 

Benefits are reduced by 5
9
 of 1 percentage point for each of the 36 months prior to the full retirement age and   

5
12

 of 1 percentage point for each month before then: 

𝑦𝑦𝑦𝑦𝑑𝑑𝑠𝑠𝑠𝑠𝑡𝑡 = min(36,𝑖𝑖𝑛𝑛𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜𝐸𝐸𝑦𝑦𝑎𝑎𝑦𝑦𝑠𝑠𝑦𝑦) ∗
5
9

+ max(0,𝑖𝑖𝑛𝑛𝑜𝑜𝑖𝑖𝑡𝑡ℎ𝑜𝑜𝐸𝐸𝑎𝑎𝑦𝑦𝑠𝑠𝑦𝑦 − 36) ∗
5

12
. 

Benefits are increased by 8 percentage points for each year after reaching full retirement age until age 70: 

𝑖𝑖𝑖𝑖𝑠𝑠 = max(0, min(𝑎𝑎𝑔𝑔𝑦𝑦, 70) − 𝑏𝑏𝑠𝑠𝑠𝑠𝑠𝑠𝑅𝑅𝑦𝑦𝑡𝑡𝐴𝐴𝑔𝑔𝑦𝑦) ∗ 8. 

Thus, to back out the smoothing effects from early or late retirement, let 

𝐵𝐵𝐸𝐸𝐵𝐵3 = 𝐵𝐵𝐸𝐸𝐵𝐵2/(1 +
𝑖𝑖𝑖𝑖𝑠𝑠 − 𝑦𝑦𝑦𝑦𝑑𝑑𝑠𝑠𝑠𝑠𝑡𝑡

100
). 

Step 4: Invert the PIA calculation 

𝐵𝐵𝐸𝐸𝐵𝐵3 is the PIA. The PIA formula contains 90 percent, 32 percent, and 15 percent brackets with two bend 

points. The two bend points are 
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𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑1 = 𝑦𝑦𝑜𝑜𝑠𝑠𝑖𝑖𝑑𝑑1(180 ∗
𝐴𝐴𝑊𝑊𝐼𝐼𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦60
𝐴𝐴𝑊𝑊𝐼𝐼1977

) 

𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑2 = 𝑦𝑦𝑜𝑜𝑠𝑠𝑖𝑖𝑑𝑑1(1085 ∗
𝐴𝐴𝑊𝑊𝐼𝐼𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦60
𝐴𝐴𝑊𝑊𝐼𝐼1977

) 

Therefore, the maximum PIA calculated in the first two brackets is  

𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑1 = 𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑1 ∗ 0.9 

𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑2 = 𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑1 + (𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑2 − 𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑1) ∗ 0.32 

Finally, we calculate AIME: 

𝐴𝐴𝐼𝐼𝑛𝑛𝐸𝐸 =

⎩
⎪⎪
⎨

⎪⎪
⎧

       𝐵𝐵𝐸𝐸𝐵𝐵3
0.9

 ,                                      𝐵𝐵𝐸𝐸𝐵𝐵3 < 𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑1  

𝐵𝐵𝐸𝐸𝐵𝐵3 − 𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑1
0.32

+ 𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑1,      𝐵𝐵𝐸𝐸𝐵𝐵3 < 𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑2
𝐵𝐵𝐸𝐸𝐵𝐵3 − 𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑2

0.15
+ 𝑏𝑏𝑦𝑦𝑖𝑖𝑑𝑑2,    𝐵𝐵𝐸𝐸𝐵𝐵3 > 𝑃𝑃𝐼𝐼𝐴𝐴𝑏𝑏𝑦𝑦𝑏𝑏𝑑𝑑2

 

 

 

 



 NOTES 
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1 By deciding to include only person-year observations with recorded wages from the prior two periods, we must also 
exclude observations with gaps in their IRS records in the prior two years. If a person filed returns two years ago and 
this year, he or she would have a gap in his or her wage history and would be excluded in year t. However, he or she 
could be included in the sample in some later year.  

2 In our analyses we impose both the restrictions necessary to sort spouses by their AIME and the restrictions necessary to 
sort spouses by their wage, which reduces the sample size more than necessary for analysis of either group. We test the 
effect of separately imposing the necessary restrictions and find that our conclusions are quantitatively very similar and 
qualitatively identical. 

3 We assume that all individuals share a single correlation parameter. This is the same assumption used in a random effects 
probit, although in the literature on generalized estimation equations, it is known as the exchangeable working 
correlation matrix assumption.  

4 Giertz (2007) raises the possibility that the state rate faced by a taxpayer may be endogenous to some degree because of 
migration across states but finds that there is little, if any, effect on elasticity estimates. 

5 For all logged income variables, we include a dummy variable equal to 1 if the income variable is equal to 0. Often times, 
this dummy variable is perfectly collinear with other dummy variables, in which case we omit the dummy variables.  

6 Recall that these rates are based on tax laws in year t and inflated income from year t-2.   

7 These same trends in effective tax rates and the count of our sample with working spouses holds equally well for the AIME 
definition of primary and secondary workers.  
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