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Abstract

We use a US Social Security reform as a quasi-@xpet to provide evidence
on framing effects in retirement behavior. The refancreased the full
retirement age (FRA) from 65 to 66 in two monthreraents per year of birth
for cohorts born from 1938 to 1943. We find str@vidence that the spike in
the benefit claiming hazard at 65 moved in lockstiemg with the FRA. Results
on self-reported retirement and exit from employtrae less clear-cut, but go
in the same direction. The responsiveness togheRRA is stronger for people
with higher cognitive skills. We interpret the findings asdmmce of reference
dependence with loss aversion. We develop a silapte supply model with
reference dependence that can explain the reShksmodel has potentially
important implications for framing of future Soc&écurity reforms. JEL: J26
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1. Introduction

Understanding the labor force, benefit take up, saudng decisions of older workers has
become increasingly important in today’s environtrairapid population aging and large Social
Security financial imbalances. The life cycle mopedvides a powerful framework for modeling
retirement decisions, and has been the basisdobstantial amount of informative and policy-
relevant research. But some aspects of retirenaravor have proven difficult to explain in the
life cycle framework. These include failure to takeemployer-provided defined contribution
pension plans that provide very favorable ternth s a generous employer match (Madrian
and Shea, 2001), and lack of knowledge of pensionigions (Chan and Stevens, 2008).
Another feature of retirement behavior that seeard ko reconcile with a life cycle approach is
the persistence of large spikes in exit from th®idorce and take up of Social Security benefits
(Old Age and Survivors Insurance, or OASI) in th® &t age 65. Costa (1998) shows that there
was little evidence of a spike in labor force exithe 1900-1920 period, but a spike at age 65
had emerged by 1940, five years after the estabbsih of Social Security. The size of the spike
was as high as 30% on an annual basis in the n@@'s $Perrachi and Welch, 1994), and
declined to 19% in the 2000's.

Several explanations for the age 65 spike thatamnsistent with the life cycle framework
have been proposed. These include (1) a liquiditstraint that makes it difficult financially for
some low income workers to retire before becomiigglde for Social Security benefits, (2) a

kink at age 65 in the schedule that determineStt@al Security benefit as a function of the age

*Source: author’s calculations from the Health aetirBment Study, described below. A new
spike in the hazard rates of labor force exit amaefit claiming emerged after 1962, when early 8oci
Security entitlement at age 62 became availabldf{t¥)d987). Note that exiting employment and
claiming the OASI benefit are distinct choiceshaltgh they are closely related in practice. Thiespin



of claiming, (3) the prevalence of age 65 as thenabage of retirement in many Defined

Benefit (DB) pension plans, and (4) loss of headdurance coverage as a result of retiring
before becoming eligible for Medicare at age 6% €liidence on these explanations (discussed
below) is mixed, but overall it suggests that thi@s¢ors cannot account for more than a small
portion of the spike in retirement at 65, eithema or in combination. The evidence is not
conclusive, however, because some of these exmasatannot be directly tested.

Other explanations for the age 65 spike have pegposed in the behavioral economics
framework, in which the assumptions of farsightational behavior and standard preferences
are relaxed. 65 was designated as the Full RetimeAge (FRA) from the beginning of the
OASI program until recently. Workers might takesthofficial” designation as implicit advice
from the government about when to retire and clagmefits, and as a result retirement at age 65
may have become a social norm. Information provigethe Social Security Administration
(SSA) on their web site and in individualized “agnting reports” sent directly to future
beneficiaries is explicitly framed with referencethe FRA. To paraphrase: Your FRA is 65. If
you continue to work until 65, your monthly benefitl be $X. If instead you claim at age 62,
your benefit will be 80% oX. If you postpone claiming until age 70, your bénefll be 130%
of X. This presentation could lead to framing effe¢t83 resulting in age 65 becoming a
reference point. There is little direct evidencelate on behavioral economic explanations for
the age 65 spike. Most of the evidence comes festinig and rejecting other explanations,

leaving behavioral economic explanations as thaude(Lumsdaine, Stock, and Wise, 1996).

the hazard of claiming benefits at ages 62 and&aeger than the labor force exit spikes.



A Social Security reform enacted into law in 198&eased the FRA from 65 to 66 in
two month increments per year of birth for cohdutsn from 1938 to 1943The cohorts
affected by the reform reached their FRA in 20002&o0 data on their retirement behavior are
becoming available now. This provides an unusupbdpnity to test both life-cycle and
behavioral economic explanations for the age 6kesfihe increase in the FRA is equivalent to
a cut in the Social Security benefit: claiming benefit at any given age results in a lower
benefit than if the FRA had not changed. This redube expected present discounted value of
lifetime benefits (Social Security Wealth), and gldocause an increase in the age of retirement
if leisure is a normal good. But, as illustratadrigure 1, the increase in the FRA did not change
theslope of the benefit-claiming-age schedule in the vigimif the FRA® So there is no
economic incentive for someone who, for whatevasoa, would have retired or claimed the
benefit at 65 if the FRA had not changed, to indt@a so at his new FRA of 65 and 2 months, or
65 and 4 months, etc. If the spike in retiremerti@nrefit claiming at age 65 shifts across cohorts
in parallel with the increase in the FRA, explanasi based on the standard life cycle framework
would be unable to account for this. This wouldpeoward behavioral economic explanations.
Our first contribution in this paper is to estim#he effect of the increase in the FRA on

the hazard of exiting employment and the hazaiasming the OASI benefit. Several recent

>The FRA is 65 for cohorts born before 1938, 65 2a2maonths for the 1938 birth cohort, 65 and 4
months for the 1939 birth cohort, etc., and 66cfanorts born from 1943-1954. A similar stepwise
increase from 66 to 67 for cohorts born from 1953960 was also mandated.

®The implied benefit cut is the same at all claiméggs up to and including the FRA except
between 62 and 63. The benefit cut implied by ay@a increase in the FRA is 5% if the benefit is
claimed between 62 and 63, and 6.67% if the beisafitimed between 63 and 66. Another reform
enacted in 1983 gradually increased the DelayenldRegnt Credit (DRC), the slope of the benefit-
claiming-age profile after the FRA, from 1% for ffgoturning 62 in 1981 to 8% for those turning 62 in
2005. The benefit cut implied by a one year inaeaghe FRA for an individual who claims the benef
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studies have estimated the effect of the increadigei FRA on the timing of labor force exit or
benefit claiming (Blau and Goodstein, 2010; Kopdzand Song, 2008; Mastrobuoni, 2009;
Pingle, 2006; Song and Manchester, 2008), but hame focused specifically on the impact on
the spike in retirement at 65. In the first partto# paper, we use data from the Health and
Retirement Study (HRS) and the Longitudinal Empiteyieusehold Data (LEHD) to analyze
changes in the retirement and claiming hazardssaaohorts. We find strong evidence that the
spike in the OASI benefit claiming hazard movedbitkstep along with the FRA, consistent
with findings from administrative data (Song andndiaester, 2008). Results on self-reported
retirement and exit from the labor force are ldearecut: we find evidence that the spike in
labor force exit at 65 decreased substantiallyiarshme cases vanished for cohorts whose FRA
increased, but less systematic evidence that ndwspave appeared at the new FRAs. The
difference between effects on claiming and labocdeexit may indicate that the change in the
FRA is less salient for leaving employment thandiarming. Depending on the outcome we
examine, the FRA effect can account for 10 to 40% e initial hazard at age 65.

These results add to the growing literature odeve “from the field” in behavioral
economics. By contrast with other applicationsraffing effects to labor supply, the FRA offers
a particularly favorable setting: the referencexplicitly defined and then exogenously modified
by the 1983 reform, so that the behavioral compbiseriearly identified from cohort
discontinuities’

Our second contribution is to address the novestje of “who is behavioral”

(Benjamin, Brown, and Shapiro, 2006) with respedde of retirement. This is important in

after the FRA is equal to the DRC for his cohort.



order to infer which of several potential behavi@eonomic explanations is most consistent
with the results. We define a group of workers @lsdvioral if the group’s claiming and labor
force exit behavior closely parallels the shiftme FRA. We define groups in several ways: by
(1) socioeconomic characteristics such as gendacation, race, and marital status; (2) job
characteristics; (3) cognitive ability; (4) finaatliteracy and planning horizon; and (5) non-
cognitive characteristics such as risk aversionsarigjective expectations about longevity. The
most consistent finding is that workers with highegnitive respond more strongly to the FRA
change. One might have expected that low cognstilés would make an individual more likely
to interpret the change in the FRA as advice froe@\3SA. However, the most plausible
explanation for the evidence we find is referenepethdence, which is a form of non standard
preferences, as opposed to non standard decisikingrsuch as might result from low cognitive
skill. Moreover, the lower FRA effect for workerstiwlow cognitive ability is largely due to the
persistence of a large spike at age 65 for thisedter the reform. This suggests that people
with lower cognitive skills may be slower to leabout the FRA change or to integrate the new
reference point in their claiming decision, perhegssead keeping workers from earlier cohorts
as their reference. To summarize, both groups okeve would be “behavioral” in the sense of
reacting to a reference point with loss aversian vorkers with lower cognitive skills would be
slower to adjust to the new reference points.

The evidence we present is of inherent interestifialerstanding retirement behavior, but
it could also have important implications for fieu8ocial Security policy. To illustrate these

implications, we develop a simple behavioral maxfektirement that incorporates reference

" For a survey of empirical applications, see D¥llgna (2009); for theoretical solutions to the
indeterminacy of the reference point, see for mstaKoszegi and Rabin (2006).
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dependence and loss aversion. The model is uskEhtonstrate that reference dependence can
amplify or dampen the impact on the average agetoément caused by a reform such as a
change in the FRA, depending on how the reformaisiéd. Simulations of the model for
plausible parameter values indicate that the maoinieaming a policy reform can have a
sizeable effect on its impact on retirement behawvidhe presence of reference dependence.
The next section of the paper briefly reviews pryas findings and places our
contribution in context. The following section debes the data, and sections 4 and 5 present
evidence on the effect of the shift in the FRA.t®er6 analyzes the question of “who is
behavioral?” Section 7 describes and analyzeswpédations of a simple behavioral model of

retirement. The final section concludes.

2. Background and Previous Studies
Here, we briefly review evidence on explanatiamsthe age 65 spike that are consistent
with the standard life cycle model.

(1) Liquidity ConstraintUntil 1962, eligibility for OASI began at age 8w income

workers who saved little during their working yeaosild face a liquidity constraint that makes it
difficult to finance consumption during retiremdigfore receiving the OASI benefit. This could
explain the prevalence of retirement at the edrégs of eligibility. However, the earliest age of
eligibility for OASI was changed to 62 in 1962, liné spike at age 65 remained and even grew,
thus providing evidence against a liquidity conistraxplanation. It is possible that liquidity
constraints were an important source of the spéterb 1962 and were gradually supplanted by

other factors. And a liquidity constraint is a @#le explanation for the spike at age 62.



(2) Nonlinear Budget Settintil the 1990s there was a sharp kink at the kiiRihe

schedule that determines the Social Security beagfa function of the age of claiming.
Delaying claiming from 62 to 65 resulted in an apgmately actuarially fair benefit increase
(6.67% per year), but delaying claiming past 64iltes in a much less than actuarially fair
increase (1% up to 1981; 3% from 1981 until 1988k age-65 spike could be rationalized as a
response to a kinked intertemporal budget congtridimwever, the 1983 Social Security reforms
eliminated the kink, gradually increasing the redviar delaying claiming past the FRA from 3%
for cohorts reaching their FRA in 1989 to 8% fohods reaching their FRA in 2008. By the
mid-2000's there was no longer a kink in the beyoddiiming age schedule, and today there is
even a slight convex kink, yet the spike in retieenat age 65 for cohorts with an FRA of 65
persisted, suggesting that the budget constrankt\as not the main factor behind the age 65
spike in retirement, at least in recent years.

(3) Defined Benefit PensionBB pension plans often have a normal retiremgatad

65, and these plans usually have very strong ine@nto retire by the normal age (conditional
on not having retired at the earliest age of elligyh which is typically quite attractive as well)
DB pensions are much less common today, having laegely supplanted by Defined
Contribution (DC) plan&.DC plans do not have any incentives to retiresabany other
particular age. However, the switch from DB to Di@ns affected the cohorts reaching their mid

60’s in the 2000s much less than it has affectecemexent cohorts. The prevalence of DB

8Measured in terms of annual contributions by emgisyDB plans accounted for 60% of total
private sector employer contributions in 1980, anty 13% in 2000 (Poterba, Venti, and Wise, 2007).
DB plans remain prevalent in the public sector.
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pension coverage in these older cohorts is comsigtigh the persistence of the age 65 spike. We
control for DB pension coverage and, for those wiBplans, the normal retirement age.

(4) Health InsurancéVorkers who would lose their employer-provided Healsurance

upon retiring might prefer to postpone retirementiliMedicare eligibility at age 65 in order to
avoid being uninsured, leading to a spike in retgat at 65. The age of eligibility for Medicare
has been 65 since the program was introduced i, E@6there is no direct evidence on this
explanation, although the age-65 spike was prdssfote 1965. It is possible that Medicare has
replaced the other explanations for the age-6%esgskthey have become less relevant, but this is
difficult to determine because of the lack of véida in the Medicare eligibility age.

The most plausible behavioral economic explandto the age 65 spike stems from the
fact that 65 was the Social Security FRA until rebe The FRA is not presented as a norm — the
SSA presents things in a balanced way: “If youeetarly, you may not have enough income to
enjoy the years ahead of you. Likewise, if youreekate, you'll have a larger income, but fewer
years to enjoy it. Everyone needs to find the rlgdlance based on his or her own
circumstances.” (SSA, 2008a). However, in persaadliSocial Security statements the FRA is
explicitly used as a reference in a bar charttitating benefits as a function of claiming dge.

Moreover, the distinction between retiring “ear(yfiat is, earlier than the FRA) and retiring

°Evidence on the role of Medicare in retirement siedis derived from simulations based on
structural models is provided in Rust and Phel@9T) and Blau and Gilleskie (2006, 2008). Rust and
Phelan conclude that Medicare was an importantmé@iant of retirement timing in the 1970s, while
Blau and Gilleskie conclude that it was much leggdrtant in the 1990s.

19 See Mastrobuoni (2010) for discussion of the hystd the Social Security statement and the
impact of its introduction on retirement behavior.
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“late” (later than the FRA) is explicitly discuss€siSA, 2008b; see appendix). Clearly, the way
the FRA is used in framing benefits invites pedplese it as their point of referente.

There is little direct evidence on the explanatmower of specific behavioral economic
explanations for the age 65 spike. Featherstonéhamnig Ross (1999) and Liebman and Luttmer
(2009) pose hypothetical questions to survey redggatis to gauge the importance of framing
effects in the presentation of information abouti&loSecurity. Framing effects appear to matter
at some ages and not at other ages, but the sogem@ae hypothetical. The hypothetical
experiment we have in mind would cut Social Segurénefits by a given amount, and frame
the cut in alternative ways: (1) as a neutral asthe-board cut irrespective of the age at which
the benefit is claimed, (2) as a cut in the beraefdtilable at a particular reference age, holding
constant the slope of the benefit-claiming-ageif@oénd (3) as an increase in the age at which a
given reference benefit level is available, agaildimg the slope constant. In each scenario,
individuals would be perfectly well informed abdhe cut, and capable of determining their
optimal response, given their preferences. Thislaveliminate lack of information and limited
cognitive ability as confounders, so any differenteresponses across scenarios could be
attributed to reference dependence. The actual-expsriment induced by the reform did hold
the benefit-claiming-age profile roughly constamt.(Figure 1), and used framing option 3 (an
increase in the FRA). We cannot compare resultdiftarent framing options and we cannot
rule out information and cognitive ability as confmlers. We discuss indirect approaches to

assessing the importance of these issues in sed&iand 6.

" This is true for cohorts with non-integer FRAsr sstance, for workers born in 1939, the
statement reads: “The earliest age at which you®egive an unreduced retirement benefit is 654and
months.”

9



Recent evidence indicates that the increase iRR#e has affected retirement behavior.
Mastrobuoni (2009) analyzed the age of exit fromltbor force of the “treated” cohorts,
comparing them to earlier cohorts not affectedhgyibcrease in the FRA. His estimates indicate
that each two month increase in the FRA causedarmnth increase in retirement age. Blau
and Goodstein (2010) and Pingle (2006) also estitthett the increase in the FRA has caused an
increase in employment at older ages. The evideniteese three studies does not address the
mechanism through which the FRA effect operated tharefore does not shed light on the
guestion ofwhy the FRA has affected retirement behavior. Theenwé is consistent with a
wealth effect that would alter behavior at all gdes it does not address the question of whether
there is a shift in the spike at age 65.

In contrast, recent evidence on Social Securéyrihg clearly suggests a behavioral
economic interpretation. There is no economic itigerto claim the OASI benefit at the FRA,
yet that is precisely what the treated cohorts ltlres. Song and Manchester (2008) and
Kopczuck and Song (2008) use administrative dashtov that the increase in the FRA has
caused the spike in claiming at age 65 to shifobglncompletely to the new FRA for the affected
cohorts. This finding is difficult to explain ineHife cycle framework. The key unanswered
guestions that we seek to address are whetherithgirailar evidence for employment; if so,

how can we explain it; and who is “behavioral.”

3. Data
Previous studies of the impact of the FRA have usgd from the Current Population

Survey (Blau and Goodstein, 2010; Mastrobuoni, 200@ Survey of Income and Program

10



Participation (Pingle, 2006), and SSA administ&tidata (Song and Manchester, 2008; Kopczuk
and Song, 2008). These data sources provide largpls sizes, which may be needed to detect
the effects of small changes in the FRA (two mopiasbirth cohort). We use data from the
Health and Retirement Study (HRS), which provideslaset of potential explanatory variables
to study behavioral aspects of retirement. Thes@as are unique to the HRS and offer the
opportunity to get closer texplaining behavioral aspects of retirement as well as doatingg

their existence.

The main disadvantage of the HRS is the relatigelgll samples available to study
retirement and claiming behavior at the FRA. Roughiee quarters of workers retire and claim
benefits before reaching the FRA, so despite sasipés of about 1,000 respondents per year of
birth, the effective sample size is closer to 260qohort. This provides about 1,125
observations on the treated cohorts, and 1,75thé&control cohorts. Therefore, we also use
data from the Longitudinal Employer-Household D@taHD) files. These files are derived
from administrative state Unemployment Insuranck (ecords, with very large sample sizes.
These administrative data are used only for detsegipurposes to verify that the trends
identified in the HRS are robust, since they contan information on any of the explanatory
variables of interest. The LEHD is described intibec4.

The HRS is a biennial survey of a sample of hoalskshcontaining individuals over the
age of 50, and their spouses. The survey bega®92 with birth cohorts 1931-1941, and new
cohorts were added in 1998 and 2004. We use th2-2098 waves. The analysis sample is birth

cohorts 1931-1942, since these cohorts had reahbkad=RA as of 2008, while later cohorts had

11



not. The 1931-37 cohorts are the controls (FRA=6&m@ the 1938-42 cohorts are the treated
cohorts (FRA>65.0).

The HRS records employment status at each intenaed in addition asks for
information on the start and end dates of all jodtsveen interviews, to the nearest month. We
construct a monthly employment histdfyTogether with month and year of birth, the
employment data are used to construct the monttyeadof labor force exit

The HRS contains self-reported information onrttenth and year in which the
respondent first received a Social Security bempafjiment. In some cases, the reported date is
before the respondent turned 62, indicating thairrehe first received some type of Social
Security benefit other than OASI, such as disabditdependent benefits. In these cases it is not
possible to identify when the respondent claimed@ASI benefit* The month and year of
OASI claiming is the second outcome of interest.

A third outcome of interest is the self-reportedntin and year of retirement. This
“subjective” measure is frequently used as an atdicof retirement, and it is of interest to
determine whether “retirement” and “employment’telifwith respect to the FRA. However,
there are many longitudinally inconsistent selfenép of retirement age, so only about half the

sample has a self-reported retirement age thabsonably consistent across waves.

12The initial interview collected information on te&art date of the job held at the interview date,
start and end dates of up to two other jobs bafwdirst interview (longest and last), and the bemof
additional jobs that lasted five or more years.

*Some people who leave the labor force later retuemployment. In such cases there are
multiple labor force exit dates. As a robustnessckhwe use labor force exits that are precedeghby
employment spell of at least 3 months, and follolwgat least 3 months out of employment.

“If an individual reaches his FRA while receivingc Security Disability Insurance, the
benefit is switched to OASI, but this is purelyadministrative adjustment, so it does not proviadg a
information about claiming behavior. Most SSDI ments never leave the SSDI rolls, and therefore

12



The monthly record is merged with permanent chiaratics such as race, gender,
ethnicity, and education, and with time-varying sweas recorded at the survey dates, including
health status, the wage rate, job characterigtmssehold wealth, health insurance, pension
coverage, and marital status. If there was a changee of these time-varying variables
between waves, we assume the change occurred mhbtagen the waves.

The HRS contains several variables that are ugefaferring “who is behavioral”.

These include measures of cognitive ability, riggraion, self control, and financial planning
horizon. Cognitive ability measures have been expldoy McArdle, Smith and Willis (2009),
and we follow their approach to construct indicatorthree dimensions: Telephone Interview of

Cognitive Status (TICS), short term memory, and etauy (see data appendix for details).

4. Impact of the FRA increase

HRS Results

In this section, we describe evidence from the l@R&ow the change in the FRA has
modified the timing of OASI benefit claiming, labfarce exit, and self-reported retirement. The
goal is to test the “behavioral” prediction thag $pike at age 65 should shift along with the FRA
for cohorts born after 1937, against the null hippsts that the increase in the FRA had only a
wealth effect. In the latter case we expect are@ee in retirement age, but no substantial shift
in the spike.

We start with graphical evidence on the timing>#SI| benefit claiming across cohorts,

pooling men and women. Figure 2 displays averageatimhpclaiming hazard rates for pre and

provide no information about OASI claiming behavior
13



post-reform cohorts. The claiming hazard rate fsdd as the probability of claiming at a given
age, conditional on not having claimed previouslge is measured at a bimonthly frequency;
e.g. age 65 denotes age 65 0/12 to 65'1/112 each graph of figure 1, the dotted line depibe
claiming hazard for workers born between 1931 &R61As shown by previous studies, there
is a first spike in the hazard at or just aftereley retirement age (62) and a second largeespik
at the FRA (65}° About 20% of workers claim at the early retiremage, and 30% of those
who have not claimed before 65 claim at 65. Foheahort, the vertical lines indicate age 62,
age 65, and the FRA (if different from age 65). fEhis clear evidence that the spike in the
claiming hazard moves in lockstep along with théAFRhe spike at age 65 does not completely
disappear for the treated cohorts, but it becomegressively smaller across cohorts. Very
similar patterns appear when men and women arggtisgated (not shown). These results
confirm the findings of Song and Manchester (2008)g administrative data.

Regression analysis is useful here to summanzgtaphical evidence and to
guantify the impact of the FRA. We adopt the foliogvdifference-in-difference specification:

Pac = FRAL + X ) + B, + 0, + £, (4.1)

wherePi4c is an indicator variable equal to one if indiviluborn in cohort claims at aga (in
months), conditional on not having claimed previpuBRA is the indicator variable for age

being his FRAXiyc is a set of individual controls, and full setscohort and age dummies are

!> One reason for measuring age at a bimonthly frecuis to make the graph easier to read. It is
also useful because there is some arbitrarineseasuring the age at which an event occurs. If an
individual reports leaving his job in April, it it clear whether to classify his employment status
April as employed or not employed, without knowthg exact date.

' The spike at age 62 is slightly after age 62 bsedenefits are payable beginning in the first
month in which a person is 62 throughout the wimteth, unless the person was born on ther?2™ of
the month (see Kopczuk and Song, 2008, for diseogsi

14



included (8,,9,).The age 65 coefficient (one of th&s) captures the part of the spike that is not

explained by the fact that 65 is the FRA for cobanp to 1937. The parameter of inter@sis
identified by the interaction of age and cohorilemthe assumption that the control variables
capture any non-FRA-related motives to claim atRRé\. Results are shown in table 1. The four
columns differ by the estimation sample or the calat Column 1 has no controls other than age
and cohort effects, and restricts the analysigegs &4 to 65 11/12. Reaching the FRA increases
the claiming hazard by 14 percentage points. Tfeeeis statistically highly significant, and
robust to the inclusion of controls (socioecononfiaracteristics, pension and job
characteristics, measures of cognitive abilitynplag horizon and risk aversion) and to changes
in the estimation sample (columns 2 to 4). Colunar@ps the 1938 cohort since the graphical
analysis suggests that the effect of the FRA chamgat have been smaller for that cohort (with
a higher persistence of the old FRA spike), pogsibk to a learning effect. This however makes
little difference in the estimation. Quantitativetiie estimated impact of the FRA is sizeable: the
claiming hazard at age 65 is around 30% for coHmota between 1931 and 1937; more than
40% (14/30) of the claims occurring at that agettercontrol cohorts can therefore be explained
by the fact that 65 is their FRA.

Equation (4.1) relies on the identifying assumptioat any change in the shape of the
claiming hazard can be attributed to the FRA ineee®ther changes over the period may also
have affected the timing of claiming decisibhs$n particular, the Social Security earnings test

for people who have reached their full retiremege was eliminated in 2000. The rule before

" As noted above, the 1983 reform increased theyBdlRetirement Credit (DRC) as well as the
FRA. An increase in the reward to claiming the lig¢madter the FRA could affect claiming behavion¢a
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2000 was the following: workers who have not reddie FRA have their earnings reduced by
$1 for every $2 earned beyond the earnings tesstiotd; workers who have reached the FRA
have their benefits reduced by $1 for every $3adbeyond the earnings test threshold (see
Manchester and Song, 2008). Although this redugs@ompensated by increased benefits at
older ages (making it more or less neutral in teoiSS wealth), it may be felt as a disincentive
to claim benefits by those who intend to continuweking (Friedberg, 2000; Gruber and Orszag,
2003; Haider and Loughran, 2008). In 2000, theiagatest was eliminated for workers who
have reached the FRA. The earnings test was unebaefore the FRA. The introduction of
this discontinuity may generate a spike in thenclag hazard around the FRA, if some workers
delay claiming SS benefits until they reach the FRrder to avoid the earnings test.
Fortunately, the cohorts impacted by the increashe FRA and the removal of the earnings test
do not fully overlap, making it is possible to segialy identify the two effects (see Song and
Manchester, 2008, for details). It is thereforesilae to extend equation (4.1) to separately
identify the impact of the earnings test removal:

Pae = FRA + AETR  + Xioo ) + B + O, + i (4.2)

where ETR,, is an indicator for the month in which the earsingst ceases to apply to

individuali. The results are given in column (5). The coedfition the FRA remains unchanged.
The impact of the earnings test removal is postive significant, as expected, suggesting that
part of the age 65 spike for some cohorts was altieet removal of the earnings test. However,

the impact of reaching the FRA itself is much large

does, according to Blau and Goodstein, 2010, angl€i2006). But the DRC is cohort-specific, so its
effects are absorbed by cohort dummies.
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As shown by Coile et al. (2002) and Baker and Bexm (1999), benefit claiming
behavior can significantly differ from labor forparticipation and retirement behavior. Before
interpreting the shift in the claiming spike fronb@havioral perspective, it is therefore important
to check whether retirement and employment patt@rasimilar to claiming patterns. Figure 3
shows that the increase in the FRA resulted irognesssive fall in the age 65 spike in the labor
force exit hazard. However, there is no systenmatidence of new spikes at the FRA for cohorts
born after 1937.

Columns 1 to 5 in table 2 use the same speciicatas table 1. The impact of the FRA is
smaller than for claiming, but is positive and giigantly different from zero. For cohorts born
before 1937, the monthly hazard of labor force ak#ge 65 is about 4.6%. Roughly 20% of this
spike (0.9/4.6) can be explained by the fact tBais@he FRA for these cohorts. The FRA
effect is again robust to inclusion of a contral éimination of the earnings test.

Figure 4 presents evidence on the monthly haziaedtoy to self-reported retirement,
comparable to figures 2 and 3. The results ar@iwéen. There is some reasonably strong
evidence of a shift in the spike for cohorts baditeral 939, consistent with an effect of the FRA
on retirement decisions. However, the spike abtdd-RA (age 65) persists for some of these
cohorts. The regression results (table 3) are wepyecise. The point estimate implies a smaller
FRA impact than for claiming and exit from employmhel'he mean monthly retirement hazard
for the control cohorts at age 65 is around 13%/b B this spike (1.1/13) can be accounted for
by the fact that 65 is their FRA. The resultsmataust to controlling for the elimination of the

earnings test, but in this case the effect of t#raiags test is larger than the effect of the FRA.

'® Results based on a smaller sample that eliminategorary withdrawals from the labor force
(three months or less) gave very similar results.
17



LEHD results

In this section, we describe evidence from the LEdtChow the change in the FRA has
affected the timing of labor force exit. The LEHBfrastructure File system is based on state
Unemployment Insurance (Ul) administrative filesthwdata available from 31 states covering
about 80% of the U.S. work force for the years 12004, although the period covered varies by
state (Abowd, Haltiwanger, and Lane, 2004). Empiey®vered by Ul file a quarterly report for
each individual who received any covered earningbe quarter. Ul covers about 96% of
private non-farm wage-salary employment, with los@verage of agricultural and government
workers, and no coverage of the unincorporatedesaffloyed. The Ul records contain the
individual's Social Security number, and an ideagéfion number and quarterly earnings for
each employer from which he has any covered eamingng the quarter. These data are
merged by the Census Bureau with the Census PéKShageacteristics File, which contains the
exact date of birth, place of birth, sex, and asneaof race/ethnicit}’

The main advantage of the LEHD for our analysthésvery large sample size. The main
disadvantages are absence of information on hdwseik, and lack of data after the third
quarter of 2004. Without data on hours of work,mugst use changes in quarterly earnings to

infer changes in employment status. The absendatafbeyond the third quarter of 2004 means

An extensive discussion of the construction ancctirgent of these files is provided in Abowd
et al. (2006). We use a subsample of the full LEHD filemsisting of workers who were employed at
any employer at which a member of the 1990-200Elsanvf the Survey of Income and Program
Participation (SIPP) worked. This is a very largbsample of the full LEHD, somewhat skewed toward
large firms. See Blau and Shvydko (in press) fdescription of the subsample. In order to reduee th
number of quarterly observations from the hundadsillions to the more manageable level of several
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that only two of the “treated” birth cohorts (1988d 1939) can be used to analyze changes in
labor force behavior around age 65..

The main outcome of interest is a binary indicatiozero earnings in a given quarter,
conditional on positive earnings in the previouarter, which we interpret as the hazard of labor
force exit. We aggregate the data into cells defimg month and year of birth (January 1931
through December 1942), calendar quarter (1994h@iLigh 2004.Q3, although not all quarters
are represented for all cohorts), and age in gqueaf62.0, 62.25, 62.5,..., 66.0), and conduct the
analysis using cell means, with no loss of infoioratData are available for 2,400 cells, with
roughly 1,000 individual observations per cell eermage. Men and women are pooled and
gender and state dummies (fractions, after aggmadre included in the regression models.

The specification used in column 1 of table 4 ss¢hme as in tables 2-4. Age and birth
year dummies are included, so that the effect®RRA variable is identified from the
interaction of age and birth cohéftThe results are consistent with reference depamdevith a
positive FRA effect on the exit hazard, signifidgmtifferent from zero. Given the fact that the
data only has two post-reform cohorts, we chec&wa specification in column 2. The FRA
indicator is interacted with cohort dummies: s@ tloefficient on the FRA*(coh=1938) variable
can be interpreted as the average impact of the iIeBRéohort 1938, compared to individuals of

the same age in the 1931-37 cohorts, and accoufatirggphort trends. The results are

million, we use data from only three states. Cefugau guidelines prevent us from identifying the
three states.

2 |f a worker leaves employment at his FRA, his esmwill be positive in the quarter in which
his FRA falls (unless he quits on the first dayref quarter), so zero earnings in the first caleqdarter
after the quarter in which he reaches his FRA&saly reliable measure of exit at the FRA. Depegdi
on birth month within a quarter, some cases dgmmtide any evidence on the impact of the change in
the FRA. A more detailed discussion of which casegribute to identification is available from the
authors.
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unexpected for the 1938 cohort: reaching the FElB#&eases the hazard of exit. The effect for
cohort 1939 is small and statistically insignifitafhe specification in column 2 has the
advantage of being less restrictive than in coldmas it does not force the magnitude of the
FRA effects to be the same for all cohorts, batsb uses less information: in column 1, the
spike at the FRA observed in the 1931-37 cohortisitsrdecline afterwards contribute to the
identification of the FRA coefficient, whereas #&imate in column 2 only tests for the

emergence of spikes at the new FRAs.

Summary

Overall, combining the information on labor fotcansitions from the LEHD and the
HRS as well as from self-reported retirement agmfthe HRS provides only mixed evidence
that the labor supply decisions of workers havenladtected by the change in the FRA in a
manner consistent with a behavioral interpretatiomited statistical power and measurement
error are issues with each of these data souramseter, their combination gives us some
confidence that labor supply decisions are affedtetionly in a limited way.

An important question is whether the magnitudethefchanges in claiming, labor force,
and retirement behavior could be explained solglwbalth effects as a response to the benefit

cut implied by the increase in the FRA. We cartidctly address this question because we do

2L We constructed graphs like those in Figures 2etemtimated models with non-parametric
specifications (like those in Mastrobuoni, but fi@zards rather than levels). The results were airtol
the HRS results in Figure 3, showing clear evidesf@edecline in the hazard at 65, but less clear
evidence of increases at other ages. We omit tlessits for brevity, but they are available on esju
We also analyzed exit from employment in the HR@ daing the same cohorts as in the LEHD data and
interacting the FRA indicator with indicators ftvet1938 and 1939 cohorts; estimates of the FRAdmpa
go in the same direction: 0.5 (0.5) when poolidgaiirces of identification like in column 1 of tal3;
-0.9 (0.8) and 1.6 (1.2) for the FRA indicator nateted with birth cohorts 1938 and 1939, respelstive
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not estimate the wealth effect; rather, as in Mdmtoni (2009), we estimate the total effect,
including the wealth effect and any “behavioralfeets. Several papers report estimates of the
elasticity of the hazard of labor force exit wittspect to Social Security Wealth (SSW): (1)

Coile and Gruber (2007): the largest effects theg &re 0.16 when evaluated at mean SSW, and
.075 when evaluated at median SSW. (2) Samwick8t 2$proximately zero. (3) Day, Mullen,
and Wagner (2009) using Austrian administrativad@t40. The change in SSW wealth implied
by a change in the FRA from 65 to 66 is 6.67%.dftake the largest elasticity estimate, 0.4, this
would imply a 2.7% (not percentage point) decreasbe hazard of LF exit. Using the largest
estimate from Coile and Gruber, 0.16, implies &%@lecline in the hazard. These numbers
cannot be compared directly to the results repartédgures 2-4, but the visual impression from

these figures is of effects much larger than 1-3%.

5. Who isbehavioral?

Results from section 4 provide strong evidence @S| benefit claiming behavior has
followed the increase in the FRA, and weaker ewédhat the same is true of labor force
participation. As argued in section 2, this findlegves behavioral factors as likely explanations.
Three leading candidates are reference dependatitéoss aversion, “advice” from the SS
administration, and “social norms”. An indirect waydiscriminate between alternative
behavioral explanations is to ask a simpler, dpsea question: which types of workers respond
most strongly to the FRA shift? This is interestpey se — indeed, the recent retirement literature

has stressed the fact that aggregate retiremeavizeimay hide considerable heterogeneity (e.g.

This contrasts with the claiming results, whereRR& impact is positive (and significant) in all
specifications, as can be expected from figure 2.
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see the discussions by Burtless, 2004; Liebmah,&008; and the empirical applications in
Coile et al., 2002, and Chan and Stevens, 2008)ajt also shed light on the most likely
behavioral mechanism. For instance, if workers \ather cognitive skills respond more to the
FRA, this would point toward non-standard decisimaking (bounded rationality, for instance),
making an “advice” or social norm explanation plale

A simple way to look at this question is to congtire FRA impacts across

subpopulations. The corresponding regression nisdel

I:)iac = HlFRAac + 92 FRAac ><Typeiac + ﬁla + ch + yla ><Typeiac + Z1c ><Typeiac + giac ’ (51)

whereType is an indicator variable that splits the populatio two (for instancelypeis 1 for
individuals with higher numeracy, O otherwise). Estimate off, reveals whether there is a

different response to the FRA in the populationrabgerized by th&@ype variable. The type
variable is also interacted with cohort and age riigs.

Table 5 displays estimates for OASI benefit claigniusing the HRS data. 18
stratification dimensions are considered separatiedy can be grouped into 3 broad categories:
socioeconomic; pension and job characteristics;cagghition and behavior. The parameter of

interestd, is reported as the coefficient on the “FRA*intdraic term” line. White workers tend

to respond more than non-whites (+8 percentagagomthough the difference is not
statistically significant. Differences in the impad the FRA along other socioeconomic
dimensions — sex, marital status, education, aattthe are small and/or statistically
insignificant. In the second panel, the type ofgyem and the level of wealth appear to matter:
the FRA impact is significantly lower among workersose current job provides a defined

benefit pension and significantly higher among veoskholding above median wealth. Measures
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of cognitive ability shown in the last panel mati@o: having a high TICS score increases the
response to the FRA by 9.6 pp; better memory agldeninumeracy scores increase it by 5.7 pp
(not statistically significant) and 12.2 pp., resipeely. Overall, this suggests that wealthier and
more cognitively skilled workers are “more behasibin the sense of following the FRA more
closely. This seems to go against a bounded rditipexplanation whereby workers with lower
cognitive skills would follow the FRA as a defastilution, or consider it as advice from the
SSA. It therefore tends to point in the directidmon-standard preferences — like reference
dependence and loss aversion — even though thisegis the question of why workers with
higher cognitive skills would more strongly dispych non-standard preferenééshe impact
of defined benefit pension coverage could refleetfact that these pension plans maintain a
normal age of 65, reducing the salience of the gaam the FRA.

A limitation of model (5.1) is that it does notal us to determine which of the many
interaction effects reported separately in tabdeebthe most important. Interacting all 18
characteristics with the FRA indicator, the setafiort dummies and the set of age dummies is
not feasible due to limited sample size and mulire@arity. A more parsimonious specification
introduces interactions with the most promising esions of heterogeneity, based on table 5:
pension characteristics, wealth, cognitive measames the basic socioeconomic variables. The
various specifications are given in table 6. Mulliimearity pushes the standard errors up, so that
few interaction terms remain significant. In columywhere nine dimensions of heterogeneous

impact are considered simultaneously, the onlyiggmt effects are due to holding a defined

22 Benjamin, Brown, and Shapiro (2006) find that dratdkes risk aversion and short run
discounting are less common among those with higbgnitive ability. These findings might conflict
with our results, to the extent that non-standaedgpences share a common component across domains.
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benefit pension, and to high memory. The wealtba@fhrinks somewhat, suggesting that it was
picking up in part the effect of cognitive abilit@ombining the cognitive measures into a single
index confirms the positive impact of cognitivelisk{column 2)** Dropping the DB variable
(only available for a subsample of workers) dodssmgnificantly alter the results (column 3).

Of course, it may still be the case that theseacteon effects are driven by unobserved
sources of heterogeneity. However, as noted alzopkusible causal interpretation of the DB
interaction effect is that the presence of a DBspanreduces the salience of the SS FRA, in
particular when the DB pension plan maintains anmabretirement age at 65. Accordingly, when
we restrict the sample to DB holders we find that tesponsiveness to the SS FRA is lower for
those with a DB plan that has a normal retiremeetat 65> By contrast, the negative impact of
low cognitive skills may seem harder to interpraagally. We first check that it is not capturing
the impact of stressful or otherwise demandingglofracteristics (column 4), and that it is not
due to a lower sensitivity to the removal of thee®®nings test (column 5).Checking for non
linear effects, we find that most of the cognit&ffect is due to the lowest quartile, with smaller
differences among the upper three quartiles (col@mfurthermore, the effect is weaker for
cohorts 1940+ compared to 1938-39 (column 7). Tarsbe traced to the persistence of a large
age-65 spike for people with lower cognitive skifs show by figure 5 (replicating figure 2 by
cognitive skill group), the age profiles of the hakrate of claiming are very similar for people

with higher and lower cognitive skills born in 19%pikes at the new FRASs appear for cohorts

Their paper does not analyze reference dependalsm®.we do not find significant differences by &b
of risk aversion.

% see the Appendix for details on the cognition inde

# The coefficient on FRA*(DB NRA=65) is -.095 (mangily significant with a standard error
of.059).
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born after 1938, but, for people with lower cogretskills, the spike at the FRA is somewhat
smaller and the spike at age 65 persists. Thisesigghat people with lower cognitive skills
may be slower to learn about the change in the BRRadapt it into their decision making.

Instead, they may use workers from earlier cohasta referenc®&.?’

6. Implications of theresultsfor framing Social Security reform

We interpret the empirical results presented alasvguggesting that reference
dependence is a factor in claiming and retirementsibns. In this section, we introduce
reference dependence in a lifetime labor supplyehwdorder to draw out its implications for
framing of Social Security reforms. Specificallye werive conditions under which reference
dependence leads to a greater increase in empldymesponse to a benefit cut than would be
predicted by the wealth effect alone. The modhbes the way the SS administration frames
the retirement decision, as a tradeoff betweennmecand “years to enjoy it”.

The set up is as simple as possible. Workers chibeseoptimal retirement and claiming
age (assumed to be the same for simpliéftyy trading off years of leisuteagainst lifetime

consumptiorc. The age at deatfi)is fixed and known, so choosing retirement Bge

% Note that there is no significant difference asribe two cognitive groups in the response to
the removal of the SS earnings test.

% This section has focused on claiming behavioryfoich there is strong and robust evidence of
responsiveness to the FRA. Analysis of employmgittaed self-reported retirement indicates thatéhe
is little heterogeneity that can be detected inRR& effect on these outcomes (results availaldfthe
authors).

" Other explanations are possible. One would betlteatwo groups take the FRA as the
claiming age recommended by the SSA, but only wasrkéth higher cognitive skills read their
statements and learn about the new FRA. We cornideexplanation as less plausible given the care
taken by the SSA not to imply any advice in théirgsing of the leisure / consumption tradeoff.

% This assumption implies that we ignore the lowaurim on claiming age. In the simulations
described below, we account for it.
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equivalent to choosing lifetime leisure=T — R (for convenience, we assume life begins at
labor force entry). The budget constraintds: k + WR, wherek + wR is a linear approximation
(in the vicinity of the FRA) of the lifetime inconaerived from retiring at age; k (initial

wealth) andv (annual compensation, including the wage andrtbeement to the Social
Security benefit resulting from an additional yeawvork) are fixed parameters in this
approximation. This yields the standard static taagply model, interpreted as a model of
lifetime labor supply:

max;, U(l,c)
st. c=k+w(T -1).

(6.1)

The SS rules and statements suggest a specifithegERA, as a reference. legka and
Irra denote the levels of consumption and leisure fretining and claiming at the FRA. Workers
may experience loss aversion with respect to eléhgure or consumption or both: they may be
reluctant to reduce the number of “years to engiygment” below the number implied by
retiring at their FRA, and they may be reluctantdasume less than the level implied by retiring

at the FRA. Following Tversky and Kahneman (1994 ,incorporate reference dependence in a

two-good model with no uncertainty by specifying fayoff from choiceql) as:

U (1,€) =aR (1) + R, (c), (6.2)
i RO=ACO =0l i 121,

R =u(l)-u(lg) if 1>lg,

R,(C) = A,(V(C) = V(Crry)) If C<Crgy
and

R,(C) =V(C) =V(Crra) iIf  C>Cppa-
A, and A, are the coefficients of loss aversion, withA, >1 if there is loss aversion, and
A, =1, =1 otherwiseu(.) andv(.) are increasing and concave utility subfunctiorestly,
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a > 0is an individual-specific parameter that allows lieterogeneity in the preference for
leisure®

This specification captures an asymmetry in prefegs with regard to losses and gains
around the FRA reference. Starting from the refesgeget by the FRA, the marginal utility of
increasing consumption by one dollam$c..,) whereas the utility loss from decreasing
consumption by one dollar V' (cz,) - Similarly, increasing leisure time by one dayreases
utility by au'(lz.) , Whereas reducing it by one day decreases utilig/y (1, ) - Both
dimensions of loss aversion increase the likelihthad the FRA is the optimal retirement age.
It is straightforward to show that the solutiorptoblem 6.1 can be characterized by two critical

o , . w V'(c .
values ofa: individuals with low preference for leisura é—w) retire after the full

A U (Iega)

V' (Crra)

FRA

retirement age; those with high preference foulega > wA, ) retire before the full

retirement age; and workers with intermediate pesfees for leisure

(al W V(Cen) Wi, Y (CFRA)}) retire exactly at the FRA. These three casedlastrated in

AU(e) U ()
figure 6, which plotdJrra as a function of, after substituting for consumption from the budge
constraintUgra has a kink algra. This kink generates a mass point at the FRA endiltribution

of retirement ages. L&t denote the c.d.f. &, andPrra denote the fraction of workers retiring at

#We introducea as the only source of heterogeneity, and derigadistribution of retirement
ages from the distribution af One could introduce other sources of heteroggnaither in preferences —

A, A,, u(.) andv(.) may vary across individuals — or in budget comstsa- variations irk, w or T.

However, these other sources of heterogeneity siavigar implications for the retirement age
distribution: as long as they are continuouslyridisted (so that they do not generate a kink in
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the FRA. Then:

— V'(Cera) | _ [ W V'(Cia)
s (- ) M o) ¢

The fact thaPegra is strictly positive ifA, >1 or A, >1 shows that loss aversion in either of the
two dimensions (loss of leisure or loss of bengfi®enough to generate the spike. However,
these two dimensions have opposite impacts oret$teof the retirement age distribution.
Starting from a situation without loss aversioh £ A, =1), an increase inl, attracts workers
who would otherwise work longer toward the FRA,g2lmaducing the average retirement age
(see the model appendix for details). By contrastincrease im, attracts workers who would
otherwise retire earlier toward the FRA, thus iasiag the average retirement age. Overall, the

impact of reference dependence and loss aversidimecaverage retirement age is ambigusus

priori.

Impact of the 1983 reform

The 1983 reform, as framed by the SSA, can easiiptorporated into the model as a
change in the reference age. In order to mainkersame level of benefits, workers born after
1937 must delay retirement by (FRA - 65 years).iRstance, in order to receive 100% of the
primary insurance amount, workers born in 1937 nalasi at age 65, whereas workers born in

1943 must delay claiming until age 66. In the mebtation, the reform is such that.., =0

and Al -, <0. All other things equal, this has two effects be tetirement age distribution:

First, the spike in the retirement hazard shifthh®onew FRA. Second, the probability of retiring

preferences or the budget constraints), they camntitemselves account for a spike in the retiramen
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before the FRA increases, whereas the probabilitgtoing after the FRA decreases. The
combined effect is an increase in the averagesmagnt age. We now ask whether a different
framing of the reform would have yielded differeasults. Specifically, how doedE(R)/dk ,
the response of the average retirementRaggea given shift in the intercept of the benefit

schedulalk, vary with the way the reform is framed? In alées, we have
E(R)=T—E(I):T—J'I*(a)f(a)da, (6.4)

wheref is the density o, andl” @ )is the level of leisure chosen by a worker givin h

preference for leisure. The quantity we are intees is

dE(R) _ _;d’(a)
— j —gc [(@da. (7.5)

The first framing option we consider is neutraluybdenefit schedule is lower than the

schedule of your older peers, without referenca $pecific age (see Figure 1). In this case the
response of g }o the reform is simply given by differentiatirtietstandard first order

conditions for an interior solution, yielding thiasdard wealth effect (see the model
appendix)*°

Under the other two framing options, a referenai@fas explicitly given so that the
utility of a worker with preference for leisuads described by equations 6.2 above, and

the optimal retirement age is characterized byisglthe first order conditions for the cases in

which a< WV {Cem) anda>wA,

1 U (lera)

V' (Crra)

), and by setting) = |gra if

IFRA

hazard.
% This only holds if there was no loss aversion fianhing before the reform. Otherwise, it is
unclear how a neutral framing of the reform wouddgerceived: would it cancel the initial referentfe?
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D{ﬂv (Ceen) W, Y (Ceen) . The two framing options differ by the fact thaythe third

Au(em) 2 U ()

framing option implies a change in the referencatpo

In the second framing option, workers have theeseaference point after the reform
(Iera )- However, SSA tells them that there is a cutenddits for claiming at the FRA. In other
words, they still perceive that they meet a taifggtey retire at 65 after the reform, but the &trg
is now lower. This arises if the reform is framedsachange in the PIA (the benefit amount
available if claimed at the FRA) with no changeha FRA.

Finally, the third framing option is the one adlpaandated by the reform: a change in
the FRA with no mention of a benefit cut. In thase, things remain as in thed framing option
for workers with low and high preference for lesufhings do however differ for workers with

intermediate preferences for leisure. The conditirclaiming at the FRA is the same as under

the second framing option. However, the FRA itsbHinges, withdl o, = 1dk.
w

The model appendix shows t ag%} > [%} , Where the subscript indicates the
3 2

framing option. In the presence of reference depeoel, the reform has a stronger impact if it is

framed as a change in the reference point thansifiamed as an equivalent change in the

benefit at the reference point. The comparison dE(R)} (neutral framing) is less

1

immediate; it depends on the parameters. Howeugpirecal estimates suggest that

not, and if workers keep the initial reference pdine first framing option would be equivalenthe
second option, described below.
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{dE(R)} >{dE(R)

o« & } % Indeed, Mastrobuoni (2009) finds that the averagponse to a 1 year
1

increase in the FRA (under th€ 8aming option, which is how it was framed by SS&j .5

year increase in the average retirement age. Fdder®at the FRA, loss aversion implies a 1 for
1 response. In this model, the .5 response mustieEighted average of 1 for people at the FRA
and J (the average response for people above and balWRA). This implies thad < .1

More precisely, the magnifying effect under tﬁ‘bffﬁming option is positively correlated with
the share of the population clustered at the FR#suing that the response is roughly constant

for other workers, we have indeed

[dE(R)
dk

L = —Viv[a— Pres )0+ Prga | = —Vivl(é+ Prs 1= 9)]. (6.6)

In sum, compared to a situation without a refergraiat Prra = 0), reference
dependence magnifies the impact of a reform ifréfierm is expressed as a change in the
reference point. This magnifying effect increasé$ whe share of the population initially
clustered at the reference point. Figure 7 sumnasitize main lesson of the model using
simulated data. We use CRRA specificationsufandv and assume that leisure prefereace
follows a log-normal distribution with mean 1. Wetw=1 andk=0, and simulate the model for

various values of the risk aversion coefficients endv and the variance of the log-normal

distribution. We select only those simulations tyiatd plausible distributions of the retirement

31 In our simulations discussed bel diﬁ(R)} and [%} are roughly similar.
1 2
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age>? We then take averages across the correspondingasions®® The graphs show the
simulated impact of loss aversion (x-axis) onl{g average retirement age before the reform
(top row); (ii) the share of workers retiring eXgcit the FRA before the reform (middle row);
and (iii) the impact of the reform on the averaggement age (bottom row). The latter impact
is analyzed under two framing options: the refasrframed as an increase in the FRA (dark full
line, “framing option number 3”) or the reform imMmed as a cut in the PIA (dashed grey lines,
“framing option number 2")The first framing option (neutral framing) corresps to the point with

)I1 = /12 =1 on the x-axis. At that point, there is no lossram®, and framing does not matter

(assuming, as discussed above, that there wasuminfy effect before the reform: even though workers
would display loss aversion if there was a refeeemthen no reference is given everything happeifs as

people were not loss avers&hne three columns correspond to different assuonpton loss
aversion: in column 1, workers suffer only fromda@ssersion with regard to leisure time below
their reference; in column 2, workers suffer onlynii loss aversion with regard to benefits
below their reference; in columns 3, the two typeloss aversion are combined.

Looking at the first row illustrates the fact thiaé impact of loss aversion on the average
retirement age is, in general, indeterminate. Aschabove, aversion with regard to loss of
leisure reduces the average retirement age (tgghgma the left), but aversion with regard to loss
of benefits increases it (middle graph on the tdpe combined effect is, in general, almost 0
(top graph on the right). By contrast, the two typéloss aversion both cause an increase in the

size of the spike at the FRA (middle row). Finatlye bottom row shows the crucial role played

%2 gpecifically, we drop simulations with sets ofgaeters that lead to less than 72% of workers
retiring before the FRA, and more than 20% retidftgr the FRA, in the absence of loss aversion

(A=A, =1).
¥ Results using each set of parameters individaayvery similar.
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by framing in the presence of loss aversion. Inaih&ence of framing effects (which corresponds
to A, = A, =1), the reform — modeled here as a 1-year increateeiFRA or a 6.7% benefit cut
(as in the 1983 reform) — increases the averagemetnt age by less than one month (this is
represented by the poit = A, =1 on the horizontal axis in the bottom three grapimsjhe
presence of strong loss aversion, framing the mef@s an increase in the FRA strongly
magnifies the impact, to about 4 monthsljf= A, = 3 (bottom right graph, solid line). By
contrast, the impact of the reform is about theesamin the no-loss-aversion case if the reform
is framed as a cut in the PIA (bottom right gragidished line). The loss aversion parametgrs
and A, have strong implications for the impact of ther8®rm on retirement age. Even though
they are hard to estimate, the simulations sugbasthe amplifying effect is roughly
proportional to the share of workers clusteredatRRA. This motivated our empirical attempt
above at quantifying the magnitude of the spikihatFRA.

Is loss aversion enough to explain the unexpegwdbng impact of the 1983 reform
(Mastrobuoni, 2009)? Our analysis suggests thateate dependence matters, by shifting the
workers clustered at the old reference point toviaedhew reference point. However, as noted
above, the share of workers who have not retiredaamed benefits by the age of 65 is small, so
the impact on the average retirement age remaintestiy Moreover, Mastrobuoni’s results
show that the 1983 reform also strongly affectedrétirement distribution at ages 62 to 64,
suggesting that while loss aversion has probablymifiad the impact of the reform, it may not

fully explain the large effect of the reform.

% For instance, if 10% of workers initially retiraditheir FRA, the amplifying effect due to these
workers would be less than .1 years (10% of workestponing retirement by 1 year).
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7. Conclusion

This paper has used the 1983 Social Security reésra quasi-experiment to provide
evidence on framing effects in retirement behakoom a methodological perspective, the FRA
is particularly well-suited to study reference dagence: by contrast with other applications of
reference dependence to labor supply analysisethesnce is explicitly defined and then
exogenously modified by the 1983 reform. The FRA&ct is unambiguously identified by
cohort discontinuities. Although one cannot fullye out alternative behavioral explanations
such as social norms or reliance on SSA “advide? latter explanations seem at odds with the
fact that workers with higher cognitive ability pssd more to the FRA change. Responsiveness
to the FRA does not seem to be due to unsophisticcision making.

Framing effects have been well documented in tla#¢a@ domain of pension plan choice.
Our results indicate that they exist in benefitralag and retirement as well. Given that around
3 workers out of 4 have already claimed SS benlkétsre the FRA, the aggregate impact of
loss aversion in the context of the 1983 reformaie: modest. However, the mechanisms at
play are quite general and have potentially imparntaplications for framing of future reforms,
in the same way as findings on savings and penqdandecisions have led to “behavioral
institutional design” recommendations (see, e.gndtzi and Thaler, 2004). Indeed, as shown
by a simple extension of the standard labor suppdel, framing provides the decision maker
with a potentially powerful and almost costlesd todanfluence aggregate labor supply: framing
a reform as a change in the reference point magnifie impact, whereas framing it as a benefit

cut dampens the response. How to use this knowlgelgends on the goals of reform, and this
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suggests an important avenue for research: howdapolicy makers take into account loss

aversion in designing future reforms?
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Data appendix

The main features of the data are described imose¢. This appendix describes in more
detail the variables used to differentiate cogeitand behavioral types. Most variables are
derived from the raw HRS files.

Cognitive variables:

High TICSscore. The TICS variable provides an objective measuith@fespondent’s memory
and ability to think quickly. This is the sum ofipts (1 for each correct answer) for a set of
guestions the respondent has answered; it rangestito 10. The variable was only collected in
waves 3-8 of the HRS. We use a dummy for high T4€&es (above 9).

High episodic memory. As part of the interview the interviewer asks tégpondent to listen and
then recall a list of words. This variable indicateew many words the respondent can recall
immediately after hearing them. In waves 1 and list included 20 words. In subsequent
waves, the list included 10 words. The score fovegal and 2 was divided by 2 for
comparability. A second variable indicates how mawyds the respondent can recall some time
after hearing the list, i.e, after answering a taher questions. We average the two scores. We
then use a dummy for high memory: a score hidhean 6 out of 10.

High numeracy. The numeracy variable is the number of correct answo the following three
guestions: Correctly answer the question “If 5 pe@tl have the winning numbers in the lottery
and the prize is two million dollars, how much valich of them get?”; “If the chance of getting
a disease is 10 percent, how many people out 60M@uld be expected to get the disease?”;
“Let's say you have $200 in a savings account.adoeunt earns 10 percent interest per year.
How much would you have in the account at the drid/o years?”. These questions were only
asked during waves 6 to 8 of the HRS. We generatedacator variable for high numeracy,
indicating at least two correct answers out oféhre

We construct a cognitive index equal to a weigtsie@ah of the TICS, memory and numeracy
scores (putting a weight 3.3 times as large on maayeto compensate for the smaller range of
values). The index can go from 0 to 30.

Behavioral variables

High self control. We create a self-control score using a seriésqfestions such as “I feel that |
can do as | please. (Often? Sometimes? Not often@i¥).” The maximum score is 19, and we
generate an indicator for high self control thaiag 1 for people with a score higher than 6.

The next two variables come from the RAND reledsh® HRS:
Long financial planning horizon. The “long financial planning horizon” dummy is e¢jt@ 1 for
those who respond to plan at least for the nextyieavs.

39



Risk averse. The “risk averse” dummy is equal to 1 for workelassified as the most risk averse
(out of four categories).

Working condition variables

These are from the following questions: “I'll res@ine statements that are true for some people's
jobs but not for other people's jobs. Thinking otiyjob, please tell how often these statements
are true.”

* My job requires lifting heavy loads.

» My job requires lots of physical effort.

* My job requires stooping, kneeling, or crouching.

* My job requires good eyesight.

* My jobinvolves a lot of stress.

Stressful job is an indicator variable for responding “all omalst all of the time” or “most of the
time” to the last item.

Physically demanding job is an indicator variable for being in the top haflthe sample for a
synthetic variable summing answers to the firgehtems.
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Model Appendix

Here we show the results stated in section 6.

Starting from a situation without loss aversioh £ A, =1), an increase inl, attracts
workers who would otherwise work longer toward A, thus reducing the average retirement
age:dP,_/dA, =0, dP, /dA, >0 anddP.,, /dA, <0. An increase in, attracts workers
who would otherwise retire earlier toward the FR#s increasing the average retirement age:
dP.,_/dA, <0, dP, /dA, >0 anddP.,, /dA, =0.

Impact of the 1983 reform: the probability of retg before the FRAR.,,_) increases,

whereas the probability of retiring after the FRR{,, ) decreases. This can be directly seen

from
. V' (Cera) |.
Pera- =1 F(W/lz—ul(lFRA)J, (A1)
_ [ W V(Crra)

VI(CFRA) :_V'(CFRA)XU“(IFRA) di <0.
U (I era) (ul(l FR’A))2 -

noting thatd

Under framing option A (@) _ au"(l) +wiv' (W -wl)

- so that
dk wv' (W —wl)

[@} :—ja“"(')+W2V"(\N_W') f (a)da, whereW=k + wT
dk |, W' (W —wl) ! |
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Under framing options 2 and 3 the optimal retiratrege is

I st afqu'(l)-wW-wl)=0 for a<a
1* =<1 cpa for al [g;a]
| st au'(l)-wAVW-w)=0 for a<a

W' (W = wWie,) andas= WAV (W = Wi p,)

with a= . :
AU (Iera) au'(lga)

. In the second framing option, due to the

reduction in benefits at the FRA, the thresholadding below, at or above the FRA become

W W +dW - W)

a= anda'= WAV (W +dW - wil.,)

aAu (Iegy) au’ (I ega)

. However, for a marginal changk,

the probability thaiaD[g';g] or aDla';al is 0, so that we can neglect these marginal workers
when computing the impact of the reform on the etgubretirement age. We are left with three
categories of workers. Those with low prefereneddisure respond to the benefit cut

d’ (@) _ adu"(l)+wA" (W -wl)
dk wv'' (W —wl)

by , and those with high preference for leisure respond

d”(a) _ au"(l) + wv" (W - wl)

b
" WAV (W — )

. However, workers with intermediate preferencelémsure

do not respond to the benefit cut: setting aside the malgvorkers, they are such that

aDlg';E'] and they stay at the FRA. So, the impact of tiierme under the second framing

option is
[—dE(R)_} - [RAOAWNIW W) ¢ o)y T WV )
d L ww-w) D WA -w) |

In the third framing option, workers with low ah@yh preference for leisure respond as
in the second option, but workers with intermedjateferences for leisure also respond. The

condition for claiming at the FRA is the same adarthe second framing option:
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However, the FRA itself changes, witth..,

= 1 dk. Consequently, these workers delay
W

claiming byi dk. The impact of the reform on the mean retiremestiaghis case is
W

wil)

W' (W —wl)

—00

[dE(R)} _
dk |,

- A W -

f (a)da

wl) 1

WALV (W —wl)

a

_+J‘-’°au"(l) + W2 ALV (W -

f(a)da—-—P
(a) P
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7 Thinking of retiring?

3, il &

NisTRES  WWW.Socialsecurity.gov

Some things to consider its so easy to apply

etirement can have more than If you retire eatly, you may Oﬂl.ine fﬂ'r beneﬁts

Si

one meaning these days. It not have enough income to enjoy
can mean that you have applied for  the years ahead of you. Likewise, The easiest way to apply for
Social Security retirement benefits  if you retire late, you’ll have a Social Security retirement

... or that you are no longer work- larger income, but fewer years to benefits 15 fo go online at

ing. Or it can mean that you have enjoy it. Everyone needs to try to www.secialsecurity.gov/
chosen to receive Social Security find the right balance, based on applyforbenefits. If yvou do
while still working, either full or his or her own circumstances. not have access to the Internet,
part-time. All of these choices are you can call 1-800-772-1213

available to you. And your retire- We hope the following infor- — tpry 1y per 1-800-325-0778)
t decisi have 1 mation will help you as you plan between 7 and 7
men 1o0s can Very Iea for your future retirement and etween / 1.m. 4 P
effects on your ability to maintain consider retin t options Monday through Friday, to apply
a comfortable retirement. 3 op ) by phone. You also can apply at
any Social Security office. To
. . avoid having to wait, call first
What is the best option for you? to make an appointment
Everyone’s situation 1s different. That is why Social Security has
created several retirement planners to help you decide what would There is one more thing you should
be best for you and your family. Social Security has a new online remember as you crunch the numbers
calculator that can provide immediate and accurate retirement for your retirement. You may need your
benefit estimates to help you plan for your retirement. income to be sufficient for a long time,
The online Retirement Estimator is a convenient, secure and because people are living longer than

; ; - . before, and generally, women tend
quick financial planning tool. It uses your own earnings record ever
information, thereby eliminating any need to mamually key in years to live longer than men. For example-
of earnings information. The estimator also will let you create “what = The typical 65-year-old today will

if” scenarios. You can, for example, change your “stop work™ date or live to age 83;
expected future earnings to create and compare different retirement . - S S
options. To use the Retirement Estimator, go to our website at ?ne mgm year-olds will live
www.socialsecurify.gov/estimartor. 0 age >
* One in 10 65-year-olds will live to
Monthly benefit amounts differ based on the age 05.
age you decide to start receiving benefits )
This example assumes a benefit of fm(;gﬁem}'(xm:e r:t?rgle l.elﬁse;lf:t
#1500 [~ $1,000 at a full refirement age of 66 61 to complete your application rhree
. $1200 2% | psonths bafors the month in which
S 1200 “ $1,080 $1,160 you want retirement benefits to begin.
000 s
,E Don’t forget Medicare
$a
E ” Even if you don’t plan to receive
monthly benefits, you should sign
£ saw up for Medicare three months before
é reaching age 65. Otherwise, your
$a00 Medicare medical insurance, as
well as prescription drug coverage,
could be delayed and you could be
o charged higher premiums. For more
62 6 64 6 66 6 8 &8 0 information about eligibility and
Age you choose to start rsceiving benefits costs, visit www.medicare.gov.
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Receiving benefits while you work

When you reach your full retire-
ment age, you can work and earn as
much as you want and still receive
vour full Social Security benefit
payment. If vou are younger than
full retirement age and if your earn-
ings exceed certain dollar amounts,
some of your benefit payments
during the year will be withheld.

This does not mean you must
try to limit your earnings. If we
withhold some of your benefits
because you continue to work,
we will pay you a higher monthly
benefit amount when you reach your
full retirement age. In other words,
if you would like to work and earn
more than the exempt amount, you
should know that it will not, on
average, reduce the total value of
lifetime benefits you receive from
Social Security—and may actually
increase them.

Here 1s how this works: after
vou reach full retirement age,
we will recalculate your benefit
amount to give you credit for
any months in which you did not
receive some benefit because of
your earnings. In addition, as
long as you continue to work,
we will check your record every
vear to see whether the additional
earnings will increase your
monthly benefit.

Many people can continue to
work and still receive retirement
benefits. If you want more infor-
mation on how earnings affect
your retirement benefits, ask for
How Work Affects Your Benefits
(Publication No. 05-10069), which
has current annual and monthly
earnings limits, and is available
on our website.

Retirement age considerations

Full retirement age

For persons born during the vears
1943-1954, the full retirement

age 1s 66. If you were not born in
this period, you can find your full
retirement age on page 2 of your
Social Security Statement.
Retiring early

If you've earned 40 credits (credits
are explained on page 2 of your
Statement), you can start recerving
Social Security benefits at 62 or

at any month between 62 and full
retirement age. However, your
benefits will be reduced based on
the number of months you recerve
benefits before you reach full
refirement age.

If your full retirement age 15 66,
benefits will be reduced:
25 percent at age 62;
20 percent at age 63;
13 ' percent at age 64; or
6 3 percent at age 65.

Delaying retirement

You may decide to wait beyond
your full retirement age before

choosing to receive benefits. If
s0, your benefit will be increased
by a certain percentage for each
month you don't receive benefits
between your full retirement age
and age 70. This table shows the
rate your benefits increase if you
delay retiring.

Year of birth  Yearly increase rate
1937 - 1938 6.5%
1939 - 1940 70%
1941 - 1942 15%
1943 or later 8.0%

Rules that may affect

your survivar

If you are married and die before
your spouse, he or she may be
eligible for a benefit based on your
wortk record. If you start benefits
before your full retirement age, we
cannof pay your surviving spouse

a full benefit from your record.
Also, if you wait until after your
full retirement age to begin benefits,
the surviving spouse benefits based
on your record will be ligher.

Need more

information?

You can find answers to frequently
asked questions about Social
Security, learn about factors that
could affect your benefits and much
more by visiting Social Security
online at www. socialsecurity.gov.

If you do not have access to the
Internet, you can pet information
about Social Security by calling
1-800-772-1213 (1-800-325-0778
for the deaf or hard of hearing) or by
visiting a local Social Security office.

Other useful websites
WIWHLIVIHON EY. SOV
This website confains calculators
for financial planning and infor-
mation on money-related matters,
such as retirement planning and
starting a small business.
www.dol govebsa/pdff
nearretirement.pdf

Have you determined how much
money you will need in retire-
ment? There are many tools
available to help you, such as
the Taking the Mystery Out of
Retirement Planning Workbook
available at this link.

wwn.sec.gov/invesior/
seniors.shiml

Are you looking for information
about the investment options
available to you as you enter
retitement? The Securities and
Exchange Commission has a
wealth of information on different
mvestment products and topics
available at this website.

WHWW.HSa.gov/topics/
seniors.shiml
This website has a variety of
resources for seniors on topics
inchiding retirement planning,
housing and health.

wwwesocialsecurity.gov
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Figure 1: Relationship between Social Security Benefit Claiming Age and Benefit level asa
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Source: Authors’ calculation from Social Securijes.
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Figure 2: SS Benefit Claiming Hazard
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Figure 3: Hazard of Exit from Employment
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Figure 4: Hazard of Retirement
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Notes: see notes to figure 2. To keep the same scathe vertical axis for 1942 as for other
birth cohorts, the hazard rate at age 790 (65 )®A42 been arbitrarily set at .2. The observed
value is .6 (over only 5 individuals).
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Figure 5: SS Benefit Claiming Hazard

Workers with higher vs. lower cognitive skills
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Notes: see notes to figure 2. People with a cognitidex above the median are in black dashed
lines, people with a cognitive index below the naedare in gray full lines.
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Figure 6: Heterogeneous preference for leisure
and optimal retirement age
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Notes: see discussion in the text.
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Figure 7: Simulated Effects of Framing with Different Degrees of L oss Aversion
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Note: The graphs show the simulated impact of éagssion (x-axis) on (i) the average retirementlagfere the 1983 reform
(top row); (ii) the share of workers retiring eXgcit the FRA before the 1983 reform (middle rogii)) the impact of 1983
reform on the average retirement age (bottom rd. latter impact is analyzed under two framinga: the reform is
framed as an increase in the FRA (dark full linedhe reform is framed as a cut of the PIA (dasirey lines).

The three columns correspond to different assumgtim loss aversion: in column 1, values above thernx-axis (/11 >1)
mean that workers suffer only from aversion withanel to cuts in leisure time below their referernesolumn 2, values above
1 on the x-axis (/12 > 1) mean that workers suffer only from aversion witard to cuts in benefits below their referenge; i

columns 3, the two types of loss aversion are coathiln all graphs, 1 on the x-axi,dl( = /12 =1) is the case with no loss
aversion. The slope of the curves in each graptvstioe impact of increasing loss aversion.
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Table 1: Impact of the FRA on OASI Benefit Claiming Hazard

Claiming social security (OASI) benefits

(1) @) ©) ) ©)

FRA 13.8%* 13 .6%*** 13.3%** 13.7%** 13.6%**
(1.9) 1.9) (1.9 (2.2) (1.9
SS earnings test removal 3.2%%
(1.0)

Controls No Yes Yes Yes Yes
Cohorts 1932-41 1932-41 1932-41 1932-37; 1939-41 1932-41
Age range 64-66 64-66 62-66 64-66 64-66
N 25801 25801 89348 23570 25801
R2 0.146 0.154 0.162 0.152 0.155

Notes: FRA is a dummy variable equal to 1 if therent month is the FRA and zero otherwise. The faefts measure the
percentage point increase in the SS benefit clgiminnthly hazard at the FRA.

See equation (4.1) for the specification. The ddpantvariable is a monthly dummy for claiming sbéianefits. The models
were estimated by OLS with standard errors cludtbyeindividuals. Each regression includes a fetlaf monthly age dummies
and birth cohort dummies. Controls in columns &)-measures of cognitive capability, planning hon, risk aversion, pension

and job characteristics, health and socio-demodgagtaracteristics.
Sample: HRS waves 1992-2008. Age range and bitibre®included in the regression differ by colurhr*, and *** indicate
that the coefficient estimate is significantly difént from zero at the 10%, 5%, and 1% level, retbgsy.

Table 2: Impact of the FRA on the Hazard of Exit from Employment

Exit from Employment
(1 @) (3 ) ©)

FRA 1.0%* 0.9** 0.9* 1.3+ 1.0%*
(0.4) 04) (0.4) 04) (0.4)
SS earnings test removal 0.5*
(0.3
Controls No Yes Yes Yes Yes
Cohorts 1932-41 1932-41 1932-41 1932-37; 1939-41 1932-41
Age range 64-66 64-66 62-66 64-66 64-66
N 68952 68952 152753 62662 68952
R2 0.016 0.047 0.054 0.047 0.047

Notes: see notes to Table 1.
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Table 3: Impact of the FRA on the Hazard of Retirement

Retiring
(1) @) (3 @) (5
FRA 15 11 11 18 11
(1.6) (1.6) (1.6) (2.0) (1.6)
SS earnings test removal 2.2%
(11
Controls No Yes Yes Yes Yes
Cohorts 1932-41 1932-41 1932-41 1932-37; 1939-41 1932-41
Age range 64-66 64-66 62-66 64-66 64-66
N 16387 16387 46737 14801 16387
R2 0.056 0.082 0.085 0.083 0.083

Notes: see notesto Table 1.

Table 4: Impact of the FRA on the Hazard of Exit from Employment (LEHD data)

FRA*(coh=1938)
FRA*(coh=1939)
FRA

Cohorts

Age range

R2

Exit from Employment

1)

1.2
(0.5)
1931-42
62-66

2256

0.97

2.0
0.7
0.1
(1.6)

1931-42

62-66

2256
0.97

Notes: The dependent variable is a dummy for tis¢ duarter with 0 earnings, interpreted as eritnfiemployment. Data are
means over cells defined by the month of birttsesbed in a given quarter. Each regression incladali set of monthly age
dummies and birth cohort dummies. Controls: gemaderstate dummies (fraction, after aggregatior®*,*and *** indicate that
the coefficient estimate is significantly differéndm zero at the 10%, 5%, and 1% level, respelgtive

Sample: LEHD from three states.
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Table5: Differential impact of FRA on SS Benefit Claiming Hazard, by type of worker

Interaction term: sociodemographics

High-school

White Hispan Woman Married dropout Bad health
FRA 6.6 13,47+ 13.3%x* 14.0%** 13.9%+* 14,75

(4.9) (2.1) (2.5) 3.4 (2.2) (2.2)
FRA*interaction term 8.0 0.1 0.3 -0.7 -2.9 -3.9

(4.9) (6.0) (4.0) (4.1) (5.0) (4.8)
N 88229 88228 88229 88011 88106 88074
R2 0.14 0.14 0.14 0.14 0.14 0.14

Interaction terms: pension and job characteristics
Covered by

health insurance
from current or

Covered by

spouse's health

Pension available

from the current Pension typeis  Above median

Above median

private job insurance job defined benefits wealth wage

FRA 12.3%+* 14, 2% 13.2%%* 22, 1% 5.7* 16.7%+*
(3.2) (2.1) 3.5) 3.7) (3.1) (2.6)
FRA*interaction term 2.3 -4.7 3.6 -11.8** 12.1%** -3.9
(4.0) (6.3) (4.4) (5.3) (4.0) (5.8)

N 87899 87014 66676 38787 88115 59566
R2 0.15 0.14 0.12 0.09 0.14 0.11

Interaction term: cognition and behavior
High episodic Long financial
High TICS score memory High numeracy High self control planning horizon Risk averse

FRA 5.2 10.7%** 8.0** 6.8 11.5%** 16.7%**
(5.0) (2.8) 3.1) (7.0) (3.6) (3.0)
FRA*interaction term 9.6* 5.7 12.2%** -1.6 3.2 -4.8
(5.5) (3.9) 4.3) 9.1) (4.3) (4.2)

N 86127 87105 69532 15394 86053 84070
R2 0.14 0.14 0.14 0.14 0.14 0.14

Notes: see notes to Table 1. See equation (5.1héomodel specification. Each regression incledsgl set of monthly age
dummies and birth cohort dummies interacted withithberaction variable (one different interacti@riable per

regression).
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Table 6: Differential impact of FRA on SS Benefit Claiming Hazard, by type of worker

Claiming social security (OASI) benefits

(1) 2 3 4 (5) (6) O
FRA*high wealth 9.6
(6.4)
FRA*defined benefits -13.3** -13.1%*
(5.8) (5-8)
FRA*high numeracy 2.2
(6.1)
FRA*high memory 16.6%**
(6.1)
FRA*high TICS 15.8
9.7
FRA*cognition index 2.1 2.2%%% 2.4 2.2%%%
(1.0) (0.8) (0.9) (0.8)
FRA*years of education 0.5 1.0 0.4 0.4 0.4 0.4 0.9
(1.0) (1.0) (0.8) (1.0) (0.8) (0.8) (1.0)
FRA*white 4.6 111 2.6 -2.0 2.8 24 -2.1
(7.7) (7.5) (6.3) (6.9) (6.3) (6.3) (8.2)
FRA*woman 7.6 10.6 0.5 3.2 0.5 -0.7 -0.7
(6.8) (6.5) (4.6) (5.2) (4.6) (4.6) (5.7)
FRA*married -0.9 -0.3 -3.1 0.2 -3.1 -3.4 0.5
(6.9) (7.0) (4.9) (5.4) (4.9) (4.9) (6.2)
FRA*(2nd quartile cognition index) 16.9*** 12.8
(6.5) (8.3)
FRA*(3rd quartile cognition index) 15.1** 7.8
(6.6) (7.8)
FRA*(4th quartile cognition index) 24 ,9%** 19.3**
(6.9) (8.2)
FRA*stressful job -6.8
(5.2)
FRA*physically demanding job 0.6
(4.7
SS earnings test removal*cognition index -0.5
(0.3)
N 32709 32709 69892 54856 69892 69892 57904
R? 0.11 0.10 0.15 0.11 0.15 0.15 0.15

Notes: see notes to Table 5.Each regression incladel set of monthly age dummies and birth codammies interacted with the different interacti@miables, as well as a
direct FRA effect. Column (7) excludes workersrbior 1938 and 1939.



