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Abstract
Typical neoclassical life-cycle models predict that Social Security has a large
and negative effect on private savings. We review this theoretical literature
by constructing a model where individuals face uninsurable longevity risk
and differ by wage earnings, while Social Security provides benefits as a life
annuity with higher replacement rates for the poor. We use the model to
generate numerical examples that confirm the standard result. Using several
benefit and tax changes from the 1970s and 1980s as natural experiments,
we investigate the empirical relationship between Social Security and pri-
vate savings and find little evidence to support the predictions from the
theoretical model. We explore possible reasons for the lack of strong
empirical findings.
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Projections by the Social Security Administration suggest that the Old Age

and Survivors Insurance trust fund will be depleted in 2035. To shore up the

program’s finances, some policy makers propose cutting benefits relative to

current law. However, other policy makers express concern that benefit cuts

will harm lower-income retirees and instead propose expanding the Social

Security system by increasing benefits for large segments of the population,

with these increases funded by raising payroll taxes. Because Social Secu-

rity requires contributions from workers and provides benefits during retire-

ment, theory predicts that expanding the program will crowd out private

savings for individuals who are not liquidity constrained. Besides retire-

ment income, Social Security also provides life insurance in the form of

benefits paid to the dependent children of deceased workers. Theory pre-

dicts that expanding Social Security will also crowd out private life insur-

ance purchases among those who are not liquidity constrained. In this

article, we review the existing theory and then explore the empirical evi-

dence for its predictions.

Understanding the effect of Social Security on private savings and life

insurance holdings is important for a few reasons. First, behavioral

responses are an important factor in evaluating how well Social Security

meets its objectives. Any potential welfare gains from mandatory saving

and risk sharing through Social Security depend on the degree to which

households attempt to unwind their Social Security contributions through

reductions in private savings and insurance holdings. For instance, Hosseini

(2015) shows that the large welfare gains from mandatory annuitization are

mostly washed out by the distortions that it causes to the equilibrium price

of annuity contracts, as adverse selection causes high mortality individuals

to exit the private annuity market. Second, the impact of changes in Social

Security rules to maintain fiscal solvency in the face of a demographic

shock depends on how individuals respond (Kitao 2014; Bagchi 2016).

Finally, if Social Security causes large reductions in personal savings, then

growth in the generosity of the Social Security system in recent decades

may help to explain the precipitous decline in the aggregate personal saving

rate in the United States from near 10 percent in the 1980s to close to zero in

more recent years (Parker 1999; Gokhale, Kotlikoff, and Sabelhaus 1996).

To motivate our empirical work, we provide a brief review of the pre-

dictions of a basic, neoclassical life-cycle model. We use a variant of

Yaari’s (1965) classic model to review the theoretical effect of Social

Security on private savings by income group. The model features rational

individuals who face uninsurable longevity risk and differ by their level of

earnings. Social Security provides longevity insurance because it pays
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benefits as a life annuity. Moreover, it redistributes wealth from high- to

low-wage earners because the benefit-earning rule is progressive. We doc-

ument that Social Security has a large effect on private asset holdings at

retirement among all income groups below the tax cap.

Next, we empirically examine the impact of plausibly exogenous varia-

tion in Social Security retirement benefits and taxes created by the 1977 and

1983 Social Security reforms as well as a plausibly exogenous reduction in

the life insurance value of Social Security that was phased in between

August 1981 and April 1985. The 1977 reform reduced benefits for indi-

viduals born in 1917 and later, but not for individuals born in 1916 and

earlier. The 1983 reform increased payroll taxes for self-employed individ-

uals relative to wage earners; it also increased the full retirement age (FRA)

for individuals born in 1938 and later. An increase in the FRA is equivalent

to a cut in Social Security wealth. The reduction in the life insurance value

of Social Security comes from a 1981 reform that eliminated dependent

benefits for college students aged 18 to 21 beginning in 1982 with a phase-

out period completed in 1985.

There is a large macroeconomic literature that assesses the impact of

Social Security (and Social Security reform) on private savings. This liter-

ature uses calibrated, dynamic general equilibrium models (e.g., Blau 2016;

Conesa and Garriga 2008; Kitao 2014). Relative to the macroeconomic

literature that focuses primarily on aggregate saving behavior, our review

of theoretical predictions focuses on the differential impact of Social Secu-

rity on private savings across different income groups.

Numerous microeconometric studies have also estimated the relation-

ship between Social Security wealth (or pension wealth more generally) and

private savings. Some early studies use aggregate time series data (e.g.,

Feldstein 1974, 1996; Leimer and Lesnoy 1982), while others use micro

data (Feldstein and Pellechio 1979; Diamond and Hausman 1984; Bern-

heim 1987; Bernheim and Levin 1989; Gale 1998; Gustman and Steinmeier

1998; Kotlikoff 1979). These studies find mixed results. Some find that

Social Security wealth crowds out private savings almost one for one;

others suggest that Social Security wealth reduces private savings some-

what, but not one for one, so that total household savings (public plus

private) increases in the presence of Social Security.

One shortcoming of this approach—which relies on examining the cor-

relation between Social Security wealth and private savings, after control-

ling for observables—is that there are likely numerous unobservable factors

that influence both Social Security wealth and saving preferences. Our

contribution is to use plausibly exogenous policy-induced variation in
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Social Security wealth to estimate the impact on private savings. Similar

studies done for other countries have found that public pensions tend to

crowd out private savings in Italy, Mexico, China, and the United Kingdom

(e.g., Attanasio and Brugiavini 2003; Aguila 2011; Feng, He, and Sato

2011; Attanasio and Rohwedder 2003). However, evidence for the United

States is much more limited. Engelhardt and Kumar (2011) examine the

impact of defined benefit pension wealth on nonpension savings for the

United States, using variation in the benefit accumulation rules for such

plans. They find that increases in pension wealth reduce nonpension sav-

ings. However, they do not focus on Social Security.

In contrast to previous microeconometric studies based on policy-

induced variation in public and private pension wealth, we find little evi-

dence that policy-induced variation in Social Security has affected private

savings. There is some evidence that payroll tax increases in 1983 may have

reduced savings, but there is not much evidence that the benefit changes

enacted in 1977 and 1983 had an impact on savings. We also find no

evidence that the elimination of dependent benefits for college students

increased life insurance holdings.

Even though our findings are largely null results, this study makes sev-

eral contributions to the literature. First, it highlights an inconsistency

between the strong predictions of theory and the weak empirical results.

We provide a detailed discussion of why this inconsistency may arise.

Second, the publication of valid, null results can highlight the extent of

uncertainty of our knowledge and reduce publication bias (see, e.g., Franco,

Malhotra, and Simonovits 2014). Our null results are valid because the

methods and data we have used are arguably the best available for the

period. In contrast to previous studies for the United States, we exploit

variation in Social Security wealth that is plausibly exogenous. In the con-

text of the previous literature, which has generally found stronger effects,

our results highlight the uncertainty of our knowledge regarding the impact

of Social Security on private savings.

There are several possible explanations for our lack of a finding. First,

our standard errors are large, so we cannot rule out the possibility that there

is an economically meaningful effect. Second, it is possible that individuals

chose to delay retirement, rather than save more, in response to the benefit

cuts that we study. Third, it is possible that individuals simply lack knowl-

edge about their Social Security benefits and were unaware of the policy

changes. Fourth, the timing of information about the policy changes could

play a role in determining when behavioral changes are observed in the

data. If the policy changes were anticipated in advance, behavior may have
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adjusted well before the policy changes were implemented. Fifth, expecta-

tions may also affect the timing of behavioral responses. For example,

Ricardian equivalence suggests that individuals fully anticipate policy

changes designed to restore actuarial balance to the Social Security pro-

gram. Thus, adjustment to these policy changes may occur long before they

are implemented or even discussed publicly. Finally, individuals may not

respond to changes in Social Security wealth due to either liquidity con-

straints or participation in means-tested welfare programs.

The remainder of this article is organized as follows. The second section

reviews the predictions from a standard neoclassical life-cycle model. The

third section presents our empirical methods. The fourth section presents

our empirical results. The fifth section provides a discussion exploring why

the empirical findings differ from the theoretical results. The sixth section

concludes.

Brief Review of Predictions from a Standard,
Neoclassical Life-cycle Model

This section reviews a standard version of a life-cycle consumption savings

model to understand the theoretical implications of Social Security on

private savings. Before we begin, we emphasize that there is no such thing

as the neoclassical life-cycle model; instead, it is a framework for analyzing

the effects of public policies on decision-making and welfare. The frame-

work assumes that individuals behave rationally given the risks and policies

that they face. Beyond this assumption, we do not attempt to include every

feature that has been considered in the large literature using such models to

study consumption and saving behavior. We focus on a stylized setting

where private insurance is missing, capital markets are complete, and labor

supply is inelastic.1

As in Yaari (1965) and Bütler (2001), individuals in our model face

survival uncertainty up to a maximum possible age beyond which survival

is impossible. While a simple two-period model could be used to make the

same basic points that we will make in this section, our continuous time

setting gives us the ability to model realistic survival probabilities, which in

turn is important in the study of the life annuity aspect of Social Security. In

addition, individuals in our model save only for their own retirement rather

than for their descendants. Therefore, our finite-horizon model without a

bequest motive contrasts with an infinite-horizon (dynastic) model, or

equivalently, a finite-horizon model with a “perfect” bequest motive. While

the effect of Social Security on private saving may differ somewhat across
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these different model settings, we focus on a model in the Yaari and Bütler

tradition.

Age is continuous and is indexed by t. At each moment in time, an

infinitely divisible cohort of unit mass is born. Individuals are born at

t ¼ 0 and die no later than t ¼ 1. The probability of surviving to age t from

the perspective of age 0 is SðtÞ, where Sð0Þ ¼ 1 and Sð1Þ ¼ 0. Individuals

receive an exogenous and constant flow of wage income w up to the exo-

genous retirement date tR, and they receive constant Social Security benefits

bðwÞ in the form of a life annuity after retirement. Wage income is taxed at

the Social Security tax rate t. Individuals differ only by wage income. Each

individual draws their income from the p.d.f. gðwÞwith support ½0; 1�. Includ-

ing wage heterogeneity in the model allows us to study how a progressive

Social Security system affects saving rates throughout the wage distribution.

An individual’s consumption is cðtÞ and flow utility from consumption is

uðcðtÞÞ, where u0 > 0 and u00 < 0. Annuity markets are completely closed,

and saving is done in a zero-interest storage technology kðtÞ. The assets of

the deceased are bequeathed to the new generation. Bequest income per

newborn B is collected at t ¼ 0. Factor prices are fixed because we focus on

a small, open economy.2

We study stationary equilibria in which individuals behave rationally in

an environment where they face longevity risk, the Social Security budget is

balanced, and the transmission of wealth across generations is consistent in

the sense that the aggregate assets of the deceased equal the inheritances of

the living. We will compare equilibrium assets at retirement with and

without Social Security.

Equilibrium

At t ¼ 0, individuals learn their wage type w and take as given t, bðwÞ, and

B. They choose ðcðtÞ; kðtÞÞt2½0;1� according to:

max

ð1

0

SðtÞu
�

cðtÞ
�

dt; ð1Þ

subject to:

_kðtÞ ¼ ð1� tÞw� cðtÞ; for t 2 ½0; tR�; ð2Þ

_kðtÞ ¼ bðwÞ � cðtÞ; for t 2 ½tR; 1� ; ð3Þ
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kð0Þ ¼ B; kð1Þ ¼ 0: ð4Þ

The Social Security system runs a balanced budget and hence the tax rate

t must satisfy the government’s budget constraint for a given benefit-

earning rule bðwÞ:

tR

ð1

0

gðwÞwdw ¼
ð1

0

gðwÞbðwÞdw; ð5Þ

where R is the ratio of workers to retirees, R �
ðtR

0

SðtÞdt=

ð1

tR

SðtÞdt. There

are no inefficiencies in financing Social Security. The government can store

wealth at zero interest just like the private market. However, Social Security

pays an above-market implicit rate of return because it pools the contribu-

tions of the deceased to pay an annuity to the living.

The inheritances of the living must equal the assets of the deceased. We

follow the standard assumption that bequest income is spread evenly across

the new generation. Equilibrium bequest income B solves the following

implicit function:

B ¼
ð1

0

ð1

0

gðwÞ
�
� _SðtÞ

�
kðtjw;BÞdtdw: ð6Þ

For a given income distribution gðwÞ and Social Security benefit rule

bðwÞ, a stationary equilibrium consists of (i) individual consumption and

saving decisions fc�ðtjwÞ; k�ðtjwÞg for each wage type w that satisfies

individuals’ optimization problem, (ii) a Social Security tax rate t� that

balances the government’s aggregate budget constraint, and (iii) bequest

income B� that balances the inheritances of newborns with the assets of the

deceased.

Numerical Example

The parameters that we need to select to generate numerical examples

are the retirement age tR, the survival function SðtÞ, which in turn pins

down the ratio of workers to retirees R, the utility function uðcÞ, the

wage density gðwÞ, and the Social Security benefit rule bðwÞ. Once

these parameters are chosen, we can solve for the equilibrium quantities

fc�ðtjwÞ; k�ðtjwÞ; t�;B�g.
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We imagine an individual who works from age 25 to 65 and dies no later

than age 100. Hence, tR ¼ 40=75. We follow Caliendo, Gorry, and Slavov

(2016) in setting the unconditional survival probabilities to

SðtÞ ¼ 1� t3:28.3 We use constant relative risk aversion (CRRA) utility

uðcÞ ¼ c1�s=ð1� sÞ with s ¼ 3.

The Social Security benefit-earning rule is a piecewise linear function of

an individual’s wage. There are three kinks or bend points which change

each year based on average wage growth, but we follow Alonso-Ortiz

(2014) and others and assume that the bend points are the following con-

stant multiples of the economy-wide average wage, 0.2, 1.24, and 2.47.

Social Security replaces 90 percent of the individual’s wage up to the first

bend point, 32 percent of wage income between the first and second bend

points, and 15 percent of wage income between the second and third bend

points. The third bend point, 2.47, corresponds to the maximum taxable

earnings (beyond which individuals do not pay payroll taxes or receive

additional benefits). Therefore, Social Security replaces 0 percent of wages

beyond the third bend point.

Finally, wages follow a beta distribution with density:

gðwÞ ¼ wg�1ð1� wÞb�1

ð1

0

wg�1ð1� wÞb�1
dw

; for w 2 ½0; 1�: ð7Þ

There are two parameters to choose: g and b. To abstract from the

portion of the income distribution above the third bend point (or maximum

taxable earnings), we assume that the top wage earner with w ¼ 1 earns

2.47 times that of the average earner. In addition, the 2015 US Census

reports a Gini coefficient of 0.479 on the distribution of income. This gives

us two targets with which to calibrate g and b:

EðwÞ ¼ g
gþ b

¼ 1

2:47
; ð8Þ

Gini ¼ 1

2EðwÞ

ð1

0

ð1

0

gðxÞgðyÞjx� yjdxdy ¼ 0:479: ð9Þ

By setting g ¼ b=1:47, we match the desired mean. Given this restric-

tion, b ¼ 1:8 delivers a Gini coefficient of 0.3463, somewhat less than the

desired target but about the best we can do given the (truncated) beta

distribution that we have assumed. We would expect the model to
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understate the true degree of inequality given that we ignore individuals

above the maximum taxable income.

Using this benefit-earning rule, together with the survival function SðtÞ
and the wage density gðwÞ, we find that the balanced budget tax rate is

t� ¼ 19:463%. This is larger than the current tax in the United States (10.6

percent), but the current rate is not sufficient to balance the expected future

budget under current life expectancies. According to the 2016 Social Secu-

rity Trustees report, eliminating the infinite horizon actuarial shortfall in the

retirement and disability programs combined would require a 4.2 percent-

age point increase in the payroll tax. That increase—which overestimates

the additional payroll tax needed to eliminate the shortfall in the retirement

program alone—would still result in a tax rate that is below the one in our

model. However, our analysis also ignores the mass of individuals who max

out their Social Security contributions each year and would increase the

overall revenue. To test for sensitivity, we compute results by setting the tax

to 10.6 percent and ignoring the budget balance and find that the qualitative

results that we emphasize do not change.

We compare two equilibria. The first equilibrium features a Social Security

program as described above. The second equilibrium has no Social Security with

t ¼ bðwÞ ¼ 0 for all w. Everything else is the same across the two equilibria.

Table 1 reports equilibrium assets at retirement as a fraction of lifetime

income (wage income plus bequest income) for individuals at each of the

three bend points as well as for average earners. Without Social Security, all

individuals save about 41 percent of their lifetime income. The impact of

Social Security on private savings is enormous. The effect is especially

large among the poor who face the highest replacement rates. Social Secu-

rity wipes out as much as half of the private savings of those near the

earnings cap, and it wipes out all of the private savings of those at the first

bend point. Note that while the declines in private savings as a percent of

lifetime income are especially large for the poor, the aggregate reduction in

dollars saved still may be smaller as their wages are much lower than other

Table 1. Assets at Retirement as a Fraction of Lifetime Income by Wage Type.

Wage type

0.2E(w) E(w) 1.24E(w) 2.47E(w)

No Social Security 41 percent 41 percent 41 percent 41 percent
Social Security �6 percent 11 percent 12 percent 18 percent

Slavov et al. 9



income groups considered. Including other features will alter the precise

quantitative effect of Social Security on private savings, but if individuals

have perfect foresight, they tend to unwind a significant portion of manda-

tory saving with reductions in private saving. Indeed, if we were to abstract

from longevity risk and wage heterogeneity, then Social Security taxation

would crowd out private saving one for one.

In addition to private savings, Social Security may affect insurance

holdings. In theory, Social Security will reduce the demand for both life

insurance and annuity insurance. In our model, bequests are accidental

rather than the result of an explicit bequest motive. With the addition of

an explicit bequest motive, individuals would demand private life insur-

ance. The magnitude of the demand for life insurance would depend on the

strength of the bequest motive and on the level of life insurance provided

publicly through Social Security. Hence, Social Security may crowd out

private life insurance holdings in addition to its crowding out of private

savings (Hong and Rı́os-Rull 2007; Li 2016). Similarly, Social Security also

reduces the demand for private annuities because the program offers sig-

nificant annuitization through its payment of benefits as a life annuity. This

effect is particularly large for those with high mortality. Since Social Secu-

rity disproportionately causes those with the highest mortality to exit the

private annuity market, it worsens adverse selection problems in the private

annuity market (Hosseini 2015).

Empirical Analysis

Empirically testing the theoretical predictions from the previous section

requires plausibly exogenous changes to Social Security benefits or taxes.

The most recent major changes to the Social Security retirement program

were made in 1977 and 1983. A smaller change to dependents’ benefits was

made in 1981. Since there have been no significant policy experiments

since then, we rely on the changes made in the late 1970s and early

1980s to provide identifying variation in Social Security benefits and

taxes.4 While the reforms we study were discussed publicly well in

advance, our identification strategy relies on comparing groups that were

affected by each reform with groups that were unaffected. Thus, to the

extent that the exact design of the reforms—for example, the age cutoffs

determining which groups were grandfathered—could not be anticipated,

our identifying variation is plausibly exogenous. Another shortcoming of

these policy experiments is that none of them represent balanced budget

expansions of Social Security of the sort considered in the theoretical
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model. All were designed to reduce long-run financial shortfalls. We revisit

both issues after presenting the results. Despite these issues, we believe that

exploiting policy-induced variation in Social Security wealth is an improve-

ment over examining aggregate time series or individual-level correlations

between Social Security wealth and private savings, which is the approach

that most of the existing literature has taken.

Unfortunately, data sets like the Health and Retirement Study (HRS) and

the Survey of Consumer Finances (SCF)—which are often used today to

study saving and retirement behavior—are not available for periods that we

study. However, several other micro data sets are available. Table 2 pro-

vides information on the only four micro data sets that—to our knowl-

edge—provide information on household-level wealth holdings and

saving behavior for the periods studied. These include the Panel Study of

Income Dynamics (PSID), the National Longitudinal Survey (NLS), the

Consumer Expenditure Surveys (CE), and the Retirement History Survey

(RHS). These surveys contain poorer-quality wealth data than the SCF and

HRS. However, they are the best available for the period. The theoretical

model makes predictions about total savings. Thus, for each survey, we

attempt to construct the most comprehensive measures of savings possible.5

Our first policy experiment, the 1977 reform, resulted in reduced bene-

fits for individuals born in 1917 and later. The purpose of the reform was to

correct a mistake in a 1972 law that had introduced automatic cost-of-living

adjustments for Social Security benefits. The indexation formula in the

Table 2. Availability of Data and Wealth Measures.

Years available
Cohorts
available

Consumer expenditure
survey

1972–1973, 1980– 1890–1976a

Panel study of income
dynamics

1968–1972, 1979, 1980 (1984, 1989,
1994, and 1999–)b

1889–1955a

National longitudinal
survey

1966, 1969, 1971, 1976, 1981, and 1990 1907–1921c

Retirement history
survey

1969–1979 1896–1911d

aTabulated from data for sample years.
bWealth variables change for 1984 onward.
cAged 45 to 59 in 1966.
dAged 58 to 63 in 1969.
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1972 law resulted in cost-of-living adjustments that far exceeded inflation

for individuals who had not yet claimed. The correction made in 1977 was

phased in for individuals born between 1917 and 1921. The lower benefits

paid to those born between 1917 and 1921, relative to those born in 1916

and earlier, are sometimes referred to as the “notch,” with individuals in the

1917 to 1921 birth cohorts referred to as “notch babies.”6 According to table

2, the data sets that could potentially be used to study the impact of this

reform include the PSID and the NLS. We use both in our analysis. The

RHS also covers the late 1970s; however, since cohorts born after 1911 are

not included in the survey, we cannot use this data set.

Our second policy experiment, the 1983 reform, increased payroll taxes

for self-employed individuals relative to wage earners. Figure 1 shows the

total statutory Old Age, Survivor, and Disability Insurance (OASDI) payroll

tax rate faced by employees (including employer and the employee shares) as

well as the self-employed. Starting in 1984, the payroll tax rate for the self-

employed rose sharply relative to that of employees. The 1983 reform also

increased the FRA for individuals born in 1938 and later (see https://

www.ssa.gov/planners/retire/retirechart.html). While benefits could still be

claimed as early as age 62 with an actuarial reduction, the increase in the FRA

effectively reduced the monthly benefit payable at each possible claiming
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Figure 1. Statutory payroll tax rate by employment status.
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age.7 Thus, holding taxes and benefit levels at FRA constant, the increase in

the FRA was equivalent to cutting the present value of lifetime benefits.

Table 2 shows that only the CE data are appropriate for studying this reform.

Our third policy experiment comes from a 1981 reform that reduced

dependents’ benefits paid to children. Prior to August 1981, the children

of deceased, retired, or disabled workers could receive Social Security

dependent benefits if they were either under 18 or 18 to 21 and a full-

time high school or college student. Legislation passed in August 1981

started the process of phasing out benefits for college students aged 18 to

21, with the phaseout complete by April 1985. Benefits for secondary

school students older than 18 were eliminated by August 1982 (see DeWitt

[2001] for additional details). This reform reduced the expected present

value of the life insurance benefits available from Social Security for indi-

viduals with dependent children. Table 2 suggests that, again, only the CE

data are appropriate for studying this reform.

1977 Reform: Models and Results

We use the PSID and NLS data to study the 1977 reform. The PSID is an

ongoing panel survey of US households that began in 1968. The survey has

been conducted each year until 1997 and every other year thereafter. We use

data from 1968 to 1980. There are two family wealth variables available in

1968 to 1972 and again in 1975, 1979, and 1980.8 First, families report

whether they currently have savings equal to two months of income or

more. Second, they report whether they have, at any point in the past five

years, had savings equal to two months of income or more. The PSID also

includes information on family money income and the ages of the head and

spouse. We deflate income, expressing it in 1980 dollars, using the average

Consumer Price Index for All Urban Consumers (CPI-U) over the survey

year. We also divide income by its standard deviation, so the coefficients on

income can be interpreted as the impact of a one standard deviation increase

in income. In all our analysis, we use the PSID longitudinal family weights.

The NLS is a panel survey of men representative of the US population.

We use the cohort of older men who were 45 to 59 in 1966, the first year of

the surveys. Additional rounds of the survey continued either annually or

biannually until 1983 and a final round was conducted in 1990. To measure

savings, we use respondents’ reported values of savings (including check-

ing or savings accounts, or accounts with savings and loan companies or

credit unions), bonds, and investments (which include bonds, stocks, and

mutual funds). These values are reported in six different years, four years

Slavov et al. 13



prior to the policy and two years after the policy. We also create a total

savings variable, which is the sum of savings and investments. As with the

PSID data, we deflate these variables using the CPI-U, expressing them in

1980 dollars. We also divide income by its standard deviation. In all the

analyses, we use NLS custom longitudinal weights.

We begin by estimating the following difference-in-differences model:

yit ¼ b1postt þ b2posttTi þ b3incomeit þ b4ageit þ gt þ ai þ eit: ð10Þ

The dependent variable, yit, is a measure of savings. In the PSID data, it is

one of the indicators that family i has savings equal to two months or more of

income in year t. In the NLS data, it is the values reported of checking/savings

accounts, bonds, investments, and total savings. The independent variables

are defined as follows: postt is a dummy equal to 0 for years before 1977 and 1

for 1977 and later; Ti is a treatment dummy equal to 1 if the household head

was born in 1917 or later and zero otherwise; incomeit is a family money

income; ageit is a set of dummies for the age of the head of household; gt is a

year effect; ai is an individual (NLS) or family (PSID) fixed effect; and eit is a

stochastic error term. The coefficient of interest is b2, which is expected to be

positive. That is, our savings measures are expected to be higher for individ-

uals whose benefits were cut following the 1977 reform. We would expect a

higher income to cause higher savings. The age dummies control for the age

profile of savings. The family fixed effects control for unobservable family

heterogeneity, such as differences in the rate of time preference. The year

dummies control for changes in macroeconomic conditions, differences in

survey conditions, and other common factors that affect reported savings for

all families in specific years.

Equation (10) does not take into account the degree of reduction in

benefits that each post-1917 cohort experienced. Thus, we also estimate

yit ¼ b1postt þ b2posttri þ b3incomeit þ b4ageit þ gt þ ai þ eit; ð11Þ

where ri is the percentage reduction in monthly benefits payable at FRA

experienced by individual i as a result of the 1977 amendments. Other

variables are as defined above. The reduction in monthly benefits is 0

percent for individuals born before 1917, 13 percent for individuals born

in 1917, 19 percent for individuals born in 1918, 26 percent for individuals

born in 1919, and 29 percent for individuals born in 1920 or later.9

To investigate whether there is heterogeneity in responsiveness by

income, we also estimate versions of equations (10) and (11) that include

three-way interactions between income, the treatment dummy or reduction

14 Public Finance Review XX(X)



percentage, and the postperiod indicator. Our theoretical model predicts that

the saving rates of higher-income households should be less responsive to

benefit cuts due to the progressivity of the benefit formula. This theoretical

argument applies directly to the PSID data, which measures savings relative

to income. In the NLS regressions, the dependent variable is the dollar

amount of savings. It is possible for the reforms to have a larger dollar impact

on high-income households’ savings even if the impact on the saving rate is

smaller. In addition, for both data sets, it is possible that higher-income

individuals may have a greater response as they are less likely to be liquidity

constrained or eligible for means-tested welfare programs.

Table 3 shows the results from estimating equation (10) for the full PSID

sample (column 1) as well as various subsamples. As identified in the last

two rows of the table, the subsamples restrict the head of household’s year

of birth to 1910 to 1923 (the seven cohorts on either side of the reform), the

survey year to 1972 to 1981, or both. The first four columns present results

for the first measure of savings: whether the household currently has two

months of income in savings. The next four columns present results for the

second measure of savings: whether the household had two months of

income saved at any point during the previous five years. None of the

coefficients on the interactions between post-1977 and the treatment group

indicator are statistically significant, though the point estimates are mostly

positive as theory would predict. When three-way interactions including

income are included, the signs of the post � treated interaction term again

mostly go in the expected direction. For the first measure of savings, higher-

income individuals appear to be less responsive to cuts in Social Security,

consistent with the theoretical model. However, overall, only one of these

coefficients is statistically significant.

Table 4 shows results for the PSID sample for equation (11), where the

treatment group indicator is replaced with the percent reduction in benefits.

Again, for the specifications where the post � treated dummy is interacted

with income, the signs of the coefficients are mostly consistent with theory,

particularly for the first savings measure. However, the coefficients are

again mostly insignificant. Thus, we find at best weak evidence that the

1977 reform reduced the probability of having two months of income saved.

Few coefficients are statistically significant, but the signs are generally

consistent with the theoretical predictions and the size of the standard errors

does not allow us to conclude that the reform had no effects.

Table 5 shows the results from estimating equation (10) using the NLS data.

The interaction coefficient of interest is positive but small and insignificant for

the savings regression. Moreover, the coefficients for the bonds, investments,

Slavov et al. 15
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and total savings regressions are all negative and insignificant. Three-way inter-

actions with income produce mostly insignificant coefficients with mixed signs.

Table 6 shows the results from estimating equation (11) for the NLS data.

The interaction coefficients for the savings specification is positive, but insig-

nificant. Again, the coefficients on the bonds, investments, and total savings

specifications are negative and insignificant. The three-way interactions with

income are also largely similar for this specification. Overall, the evidence from

the NLS suggests that people did not change their saving behavior in response to

reduced Social Security benefits. However, the large standard errors do not

allow us to conclude that the reform had no economically meaningful effects.

1983 Reform: Models and Results

The CE quarterly interview surveys are a rotating panel in which households

report their income and expenditures in different categories for up to four

Table 5. Impact of Receiving Benefit Cut on Savings (the National
Longitudinal Survey).

(1) (2) (3) (4)

Savings Bonds Investments Total savings

No interactions with income
Post-1977 � treated 12.61 �92.02 �2,909 �3,722

(1,921) (348.9) (4,266) (4,913)
Income 6,018*** 113.8 4,720*** 11,822***

(871.0) (89.18) (1,748) (2,011)

Interactions with income
Post-1977 � treated 1,421 �360.0 �1,687 259.0

(2,372) (345.6) (5,657) (6,485)
Income � post-1977 � treated �2,620 658.9** �1,410 �2,946

(2,131) (296.0) (7,673) (8,096)
Income 3,065* 637.6*** 5,997 13,343***

(1,702) (188.8) (3,736) (4,322)

Observations 18,740 20,577 20,621 21,006

Note: All regressions include year dummies, age dummies, and individual fixed effects. Survey
years include 1966, 1969, 1971, 1976, 1981, and 1990. Robust standard errors are in par-
entheses and survey weights are used.
*p < .1.
**p < .05.
***p < .01.
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consecutive quarters. We use the National Bureau of Economic Research

(NBER) extracts of the CE. The NBER extracts aggregate the quarterly infor-

mation provided by each household and member to create annual income and

spending variables in a set of broad categories (see Harris and Sabelhaus 2000).

Each survey includes a family-level file that includes aggregate consumption

and income information for the family as well as a member-level file that

includes demographic and earnings information for each member. We use

data from 1980 through 1995.10 We restrict the sample to families who are

designated as “complete income reporters” and families who are interviewed

for a full four quarters. We drop student households. We merge the family-

level files to the individual-level files, and for each family, we retain the

member with the highest earnings (defined as wages plus business and farm

income) and define that individual as the household head.11 We drop any

families in which the household head has zero earnings, is not working, is

working in the public sector, or is not the survey-designated head or spouse.12

Table 6. Impact of Percentage Reduction in Benefits on Savings (the National
Longitudinal Survey).

(1) (2) (3) (4)

Savings Bonds Investments Total savings

No interactions with income
Post-1977 � reduction 2,381 �74.42 �6,915 �9,140

(7,333) (1,389) (17,006) (19,285)
Income 6,018*** 113.9 4,721*** 11,822***

(871.0) (89.18) (1,748) (2,012)

Interactions with income
Post-1977 � reduction 6,893 �1,732 �2,016 8,005

(9,180) (1,374) (23,839) (26,533)
Income � post-1977 � reduction �9,292 3,172*** �7,831 �16,334

(8,523) (1,045) (34,630) (36,002)
Income 3,037* 635.8*** 5,713 12,774***

(1,642) (186.6) (3,591) (4,162)

Observations 18,740 20,577 20,621 21,006

Note: All regressions include year dummies, age dummies, and individual fixed effects. Survey
years include 1966, 1969, 1971, 1976, 1981, and 1990. Robust standard errors are in par-
entheses and survey weights are used.
*p < .1.
**p < .05.
***p < .01.
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As described by Harris and Sabelhaus (2000), we construct comprehen-

sive measures of family consumption and before-tax family income by

summing the various categories of consumption and income provided in

the survey.13 We also construct two measures of annual saving. The first

defines saving as income minus taxes minus consumption. The second

defines saving as the change in net worth.14 We deflate these dollar amounts

to 1980q1 dollars using the average CPI-U over the four quarters that each

family is in the survey. We also divide income by its standard deviation.

We estimate the following difference-in-differences model:

sit ¼ d1postt þ d2posttTi þ d3incomeit þ d4ageit þ mt þ eit: ð12Þ

Here, sit is defined as total saving for family i in year t, postt is an

indicator for years after 1983, Ti is a dummy for the treatment group

(defined as either self-employed individuals, who experienced a tax

increase, or individuals born in 1938 or later, who experienced an increase

in FRA), ageit is a set of age dummies for the head of household, mt is a set

of year dummies, and eit is a stochastic error term.

To determine the impact of the degree of tax increase or benefit reduc-

tion, we modify equation (12) as follows:

sit ¼ d1taxrateit þ d2incomeit þ d3ageit þ mt þ eit; ð13Þ

sit ¼ d1postt þ d2postt � FRAit þ d3incomeit þ d4ageit þ mt þ eit: ð14Þ

Equation (13) replaces the first two terms on the right-hand-side of

equation (12) with taxrateit, the exact OASDI statutory tax rate (employer

plus employee share) faced by the head of household. The tax rate varies in

each year only according to the employment status (self-employed vs. wage

earner) of the head of household. Equation (14) replaces the treated dummy

in equation (12) with FRAit, the exact postreform FRA faced by the head of

household, thereby allowing larger increases in the FRA to have larger

effects on saving. As we did for the 1977 reform, we also estimate versions

of equations (12) to (14) that include interactions between the treatment �
postmeasures and income.

For the payroll tax increase, we consider three samples: the full sample,

families with heads aged 40 to 64 (i.e., prime working years), and families

with heads born before 1938 (who were not affected by the FRA increase).

For the FRA increase, we also consider three samples: the full sample,

families with heads born between 1933 and 1942 (five years on each side

of the 1938 cutoff), and families with heads who are private sector employ-

ees (all of whom experienced the same increase in the payroll tax). One
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shortcoming of the payroll tax experiment is that the relative increase in the

payroll tax may have induced people to leave self-employment. Unfortu-

nately, since the CE is not a panel survey, we cannot observe household

heads’ employment status before the reform.

Table 7 shows the impact of the payroll tax increase for the self-

employed on saving (equation 12). In the first three columns, the dependent

variable is total payroll (Social Security and Medicare) taxes paid by the

household head as a share of the household head’s earnings. Payroll taxes

for wage earners are multiplied by two to account for the employer’s con-

tribution. The coefficient on the interaction term in these equations indi-

cates the increase in the average payroll tax rate for the self-employed

relative to wage earners following the 1983 reform. As figure 1 (which was

based on statutory tax rates) suggests, observed tax rates indeed increased

for the self-employed relative to wage earners.15 Columns (4) to (6) suggest

that following the 1983 reform, the self-employed reduced their saving by

US$1,733 (if all age groups are included in the analysis) or US$2,381 (if

only individuals aged 40 to 64 are included in the analysis) relative to wage

earners. There is no statistically significant impact for individuals born

before 1938, although the sample size is much smaller for this group. These

three columns measure saving as disposable income minus consumption.16

The other definition of saving suggests a more mixed picture—either no

statistically significant change or a statistically significant increase (when

only individuals aged 40 to 64 are included in the analysis). Thus, we have

some evidence that the payroll tax increase reduced saving by one definition

of saving. However, this finding is not robust across alternative definitions

of saving. The coefficients on the three-way interactions with income

mostly have positive signs, indicating that higher-income individuals may

have been less responsive to the change.

Table 8 presents estimates of equation (13), in which the key indepen-

dent variable is the exact statutory tax rate faced by the head of household.

The results in columns (1) to (2) show that again, as expected, the observed

average tax rate for the head of household is highly correlated with the

statutory tax rate. The results in columns (3) to (9) are similar to those in

table 6. They suggest that the reform reduced one measure of saving (dis-

posable income minus consumption) for the self-employed, with mixed

results for the other definition of saving. Between 1983 and 1984, the

statutory payroll tax rate increased by 2.75 percentage points for the self-

employed relative to wage earners. The results in column (3) suggest that

this tax increase caused a US$1,676 (US$60,956 � 0.0275) decrease in

saving for the full sample. The results in column (4) suggest that the tax
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increase caused a US$2,272 (US$82,613 � 0.0275) decrease in saving for

individuals aged 40 to 64. There is no evidence of an impact for individuals

born before 1938. The three-way interactions with income are all

insignificant.

Table 9 shows the results from estimating equation (12) for the FRA

increase. The interactions between the indicator for being born in 1938 or

later and the years after the reform have mixed signs and are statistically

insignificant. When three-way interactions with income are included, the

coefficients generally have signs that are consistent with theory but are

mostly insignificant.

Table 10 shows similar results for equation (14), where the indicator for

the treated group is replaced with the individual’s FRA. Thus, we find little

evidence that the reduction in lifetime benefits induced by the increase in

the FRA led to an increase in saving. However, the standard errors are large,

so we cannot rule out the possibility that there was an effect.

1981 Reform: Models and Results

We once again use the CE data to examine the impact of the elimination of

student benefits by comparing life insurance premiums paid for households

with and without dependent children. Using data on individual family

members, we identify households with children who are living at home.

Unfortunately, the data do not allow us to identify whether there are any

children who are not living at home, such as college students who live in

dorms. While it is college students who were most immediately affected by

the elimination of student benefits, the reform still lowered the present

value of the benefit paid to all children at or below college age. We estimate

the following difference-in-differences model:

lit ¼ d1transitiont þ d2postt þ d3transitiontkidsit þ d4posttkidsit

þ d5incomeit þ d4ageit þ mt þ eit: ð15Þ

Here, lit is life insurance premiums (in 1980q1 dollars) paid by house-

hold i in year t, transitiont is an indicator for time periods from the third

quarter of 1981 through the first quarter of 1985 (the period over which

student benefits were being phased out), postt is an indicator for time

periods after the first quarter of 1985 (when student benefits had been fully

eliminated), and kidsit is an indicator for having kids under the age of 18

living at home.17 If the student benefit elimination reduced life insurance

holdings for affected families, we would expect d3 and d4 to be positive.
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Because the reform primarily affected benefits for college students, life

insurance value was primarily reduced for children who were likely to

attend college. This allows us to add a third difference by using the head

of household’s education level to proxy for the likelihood of children under

18 attending college. We do this by estimating (6) with three-way interac-

tions between time periods during and after the reform, having kids under

18, and an indicator for the head of household having some college educa-

tion. Theory predicts that the coefficient on these three-way interactions

will be positive.

Table 11 shows the results from estimating equation (15). In the first

column, the coefficients on the interaction terms between having kids and

being in the transition or postreform period have the expected positive sign.

However, they are not individually or jointly significant. In the second

column, the three-way interactions between having kids, being in the tran-

sition or postreform periods, and having some college education also have

the expected positive sign. Furthermore, the coefficients on the two-way

interactions between having kids and being in the transition or postreform

periods are smaller in magnitude (and negative), and the three-way inter-

actions with college have positive coefficients, consistent with the story that

the reform had an effect for individuals with some college education but not

those without. However, the coefficients on the three-way interaction terms

are again not individually or jointly significant.18 We conclude again that,

while we cannot rule out the possibility that the reform affected life insur-

ance purchases, we have no evidence to suggest that it did.

Discussion

As we have shown, the standard neoclassical model generates large pre-

dicted declines in savings from the introduction of Social Security in aggre-

gate. Theory also predicts that the life insurance aspect of Social Security

causes declines in life insurance holdings. On the other hand, our empirical

analysis reveals that changes in Social Security policy do not have a statis-

tically significant impact on savings or life insurance holdings. There are

several reasons why such policy changes may generate less dramatic

changes in observed savings than the predicted results from the model.

First, our standard errors are large. In our life insurance regressions, the

coefficients of interest all have the expected signs; they are just not statis-

tically significant. In all our regressions, our standard errors do not rule out

the possibility of an economically meaningful effect that is consistent with

theory. In recent decades, data sets like the HRS and SCF have started to
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provide more detailed pictures of household wealth. In comparison, the data

sets we use provide much less detail about saving behaviors or total savings,

although they are the best available data sets that cover the period of the

reforms we study. It is possible that the quality of the savings data from the

1970s and early 1980s is simply too noisy to precisely estimate these

relationships.

Second, it is possible that individuals chose to delay retirement, rather

than save more, in response to the benefit cuts studied. That may especially

Table 11. Impact of Eliminating Student Benefits on Life Insurance Premiums Paid
(the Consumer Expenditure Surveys).

(1) (2)

Variables Life insurance premiums

Have kids 87.31*** 76.76**
(24.65) (31.11)

Have kids � (1981q3–1985q1) 20.35 �10.11
(29.10) (36.51)

Have kids � post-1985q1 9.047 �0.239
(27.03) (33.57)

College 27.36
(43.38)

College � (1981q3–1985q1) �59.38
(46.35)

College � post-1985q1 �14.07
(45.20)

College � have kids 34.42
(55.78)

College � have kids � (1981q3–1985q1) 53.85
(63.71)

College � have kids � post-1985q1 16.67
(60.45)

Family income 0.0103*** 0.0101***
(0.000941) (0.000983)

Observations 25,950 25,950

Note: Dependent variable is household life insurance premiums paid in 1980q1 dollars. All
regressions also include year dummies, household head age dummies, and household head
cohort dummies. Attrition adjusted weights are used. Robust standard errors are in
parentheses.
*p < .1.
**p < .05.
***p < .01.
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be the case for the 1983 reform, which cut lifetime benefits by raising the

FRA. For example, Behaghel and Blau (2012) show that individuals tend

to retire at whatever age is designated the FRA, possibly because they

view this age as either a reference point or a recommendation by the

government. On the other hand, Krueger and Pischke (1992) find little

evidence that the 1977 reform had an impact on the labor force participa-

tion of affected older males.

Third, it is possible that individuals simply lack knowledge about their

Social Security benefits and were unaware of the policy changes. While

Smith and Couch (2014) show that younger workers are aware of the broad

provisions of Social Security—for example, that it provides benefits to

retirees and the families of deceased workers—Leibman and Luttmer

(2015) find that many individuals are unaware of its specific design fea-

tures. Gustman and Steinmeier (2004) further show that even older indi-

viduals make large errors in estimating their Social Security benefit levels.

Thus, it is likely that many individuals are unaware of or do not pay atten-

tion to how changes in policy rules affect their benefits, particularly for

small benefit changes. Lack of knowledge or attention is consistent with

finding weak evidence of responsiveness to a tax increase but no evidence

of responsiveness to a benefit cut. Since payroll taxes are deducted imme-

diately from individuals’ paychecks (or calculated and paid quarterly or

annually for self-employed individuals), a tax increase is likely to be more

salient and well-understood than a benefit cut.

Fourth, the timing of information about the policy change can be impor-

tant in identifying any effects. If individuals learn about policy changes

before they are implemented, then behavioral responses may not align with

the timing of the policy change. As discussed by the Social Security Admin-

istration (n.d.), the problems created by the flawed indexation formula of

the 1972 law became apparent almost immediately. The Social Security

Trustees report of 1974 suggested that the program had a large long-term

actuarial imbalance; by 1976, it had become “overwhelmingly clear” that

reform would be required. Over this period, there was much public discus-

sion about how to correct the flaw in the 1972 law. However, our identifi-

cation strategy rests on the assumption that the 1977 reform affected

different groups in different ways. And it is not clear to what extent the

exact design of the reform—including which cohorts would be affected and

by how much—could have been anticipated, as numerous alternative pro-

posals were considered. Similarly, the financial shortfall that led to the 1983

reform was also apparent well in advance, and proposals to cut benefits

were debated as early as 1981 (see Light 2005). Proposals to eliminate
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student benefits were considered as early as the late 1970s (DeWitt 2001).

But here too, it is not clear to what extent the exact design of the reform

could have been anticipated.

Fifth, individuals also likely lack information about whether the policy

change is transitory or permanent. Households can easily observe that tax

rates and benefit levels change frequently. For example, Shoven and Slavov

(2006) document that promised internal rates of return vary considerably

over each cohort’s lifetime due to policy changes. Individuals may not

respond much to any one change if they are not sure how long that change

will last.

Sixth, expectations may also affect the timing of behavioral

responses. Expectations could matter in several ways. First, any policy

change should be taken in context of the overall Social Security budget.

Our theoretical model assumes a balanced government budget. How-

ever, our empirical work relies on benefit cuts and tax increases

designed to restore fiscal balance. In an environment where Ricardian

equivalence holds, the timing of policy changes to restore long-run

fiscal balance to the Social Security system should not influence beha-

vior if it does not change individual expectations about future policy. As

discussed above, the actuarial shortfalls that triggered the 1977 and

1983 reforms were apparent well in advance, although it is not clear

to what extent the differences in impact across individuals (on which

our identification rests) could have been anticipated. Alternately,

Dominitz, Manski, and Heinz (2003) argue that many individuals do

not expect to receive any Social Security benefits, so changes in rules

may not influence behavior. More generally, several articles including

Gomes, Kotlikoff, and Viceira (2007), van der Wiel (2008), and

Caliendo, Gorry, and Slavov (2016) study the impact of uncertainty

on saving decisions and welfare.

Finally, a large fraction of the population may not save at all due to

liquidity constraints or means-tested welfare programs (see Hubbard, Skin-

ner, and Zeldes 1995). These individuals are less likely to be responsive to

changes in Social Security wealth. To the extent that liquidity constraints

and utilization of means-tested programs are correlated with income, this

story predicts that higher-income families should be more responsive to the

policy changes. In our empirical models, however, we found very little

statistically significant evidence of heterogeneity in responsiveness by

income, and point estimates often suggested that higher-income individuals

were less responsive.
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Conclusions

In this article, we review the theoretical implications of Social Security on

private savings, establishing that Social Security strongly crowds out pri-

vate saving behavior. With these theoretical predictions in mind, we empiri-

cally evaluate the effect of Social Security on savings and insurance

purchasing behavior using three different policy changes. Despite the strong

theoretical predictions, we find little evidence to support that Social Secu-

rity crowds out private savings. We posit that lack of knowledge about

Social Security program details in general or the specific implications of

the policy change could mitigate any effect of the policy on individual

saving behavior.
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Notes

1. We do not model the individual’s labor supply decisions for two reasons. First,

correctly modeling the labor supply choice requires a fully calibrated model that

includes the age-based productivity profile by wage type, the Social Security–

delayed retirement credit (and how this dimension of Social Security has

evolved significantly over time), opportunities for part time work during retire-

ment as well as stochastic factors such as health, disability, and employment

shocks. Second, we do not run any empirical tests on the effect of Social

Security on labor supply decisions. While not including labor supply allows

us to focus on saving decisions, doing so is a limitation because we miss how

labor supply and saving decisions potentially interact.
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2. In so far as bequest income is concerned, some macroeconomic models assume

that the assets of the deceased are spread evenly across all cohorts of the living.

Doing this in our model would be a minor adjustment. Beyond this, there are

two major modeling adjustments that would make the model significantly more

complex but might generate new insights about the impact of Social Security on

savings. First, while we assume that wage income is independent and identially

distributed across generations, one could instead assume that it is persistent and,

therefore, a high-wage parent bequeaths her or his wealth to a high-wage child.

Second, one could build specific intergenerational linkages into the model, so

that bequest income received is a function of the timing of the deaths of an

individual’s entire ancestry as in Caliendo, Guo, and Hosseini (2014).

3. This survival function is estimated from Social Security Administration cohort

mortality tables for men born in 1990.

4. Recent changes to the full retirement age (FRA) and the delayed retirement

credit were set in motion by the 1983 reform and therefore fully anticipated. The

elimination of the earnings test after FRA in 2000 did not cause a major change

in the lifetime value of benefits, as any benefits withheld due to the earnings test

are paid—with an actuarial adjustment—once the individual reaches the age at

which the earnings test no longer applies.

5. It is possible for Social Security wealth to have an impact on portfolio composi-

tion in addition to the total level of savings. Since Social Security wealth is a

relatively safe asset, a reduction in it may induce individuals to reallocate their

portfolios toward other safe assets. See Delavande and Rohwedder (2011) and

Yogo (2016) for further discussion. However, we focus on the total level of

savings both because that is in line with the theoretical model and because the

available data sets generally do not have good measures of portfolio

composition.

6. The error in the indexation formula effectively double-indexed benefits for

individuals who had not yet claimed in 1972. Thus, double indexation primarily

affected individuals born between 1910 and 1916, who turned 62 in 1972 or

later but were not affected by the 1977 reform. We do not use the 1972 error as a

policy experiment as individuals born before 1910 received ad hoc cost-of-

living adjustments. See Social Security Administration (2004) and Krueger and

Pischke (1992) for additional details.

7. The 1983 reform also gradually increased the delayed retirement credit, or the

actuarial increase in the monthly benefit for each year of delayed claiming

beyond FRA. The increases in the delayed retirement credit were phased in for

individuals born in 1925 and later. However, very few individuals delay ben-

efits beyond FRA (see, e.g., Goda et al. 2017). Also, the combination of the

increases in the delayed retirement credit and the FRA in most cases reduces the
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benefit that individuals born in 1938 and later can receive regardless of the age

at which they claim. For additional details, see https://www.ssa.gov/oact/Prog

Data/ar_drc.html.

8. These wealth variables are not available beyond 1980, although more detailed

wealth variables are consistently available starting in the 1990s.

9. We obtain the percentage reduction in benefits from https://www.ssa.gov/his

tory/notchfile3.html.

10. Data are not available on families entering the survey during the third and fourth

quarters of 1985 and 1995.

11. If the high earner is not unique, we order the high earners according to their

relationship to the survey-designated household head as follows: head, spouse,

child, grandchild, in-law, brother/sister, mother/father, other relative, and unre-

lated individual. We then retain the first high earner. In more than 80 percent of

families, the high earner is the survey-designated household head. In almost 95

percent of families, the high earner is the survey-designated household head or

spouse.

12. Under the 1983 reform, federal employees began to be covered by Social

Security. However, we cannot distinguish federal employees from state or local

employees. Many state and local employees are covered by Social Security, but

others are not.

13. For income, we add up wages, business income, farm income, rent, dividends,

interest, pension income, Social Security benefits, Supplementary Security

Income, unemployment compensation, workers compensation, welfare pay-

ments, scholarships, food stamps, contributions from others (including alimony

and child support), lump sums (e.g., from inheritances), and insurance refunds.

We then subtract contributions made to others (including alimony and child

support).

14. The change in net worth sums pension and retirement contributions, changes in

checking and savings account balances, changes in stocks and bonds, invest-

ments made in a farm or business, net properties purchased, additions and

alterations made to properties, and the net reduction in debt.

15. Observed tax rates differ from statutory tax rates because they also include

contributions to Medicare and because the measure of earnings reported in

the data may not correspond exactly to income that was subject to the

payroll tax, possibly due to the payroll tax cap, noncompliance, or measure-

ment error.

16. Since taxes—including payroll taxes—are subtracted from gross income to

arrive at disposable income, and since payroll tax rates increased for the self-

employed following the reform, one might be concerned that there is a mechan-

ical relationship between the savings definition and the reform. But this

Slavov et al. 33

https://www.ssa.gov/oact/ProgData/ar_drc.html
https://www.ssa.gov/oact/ProgData/ar_drc.html
https://www.ssa.gov/history/notchfile3.html
https://www.ssa.gov/history/notchfile3.html


specification is consistent with the theory, which predicts that the payroll tax

increase reduces saving rather than consumption.

17. Having children aged 18 to 21 living at home is relatively uncommon. Results

are largely similar if kidsit is defined as having kids aged 21 and younger living

at home.

18. Three-way interactions with income also have insignificant coefficients.

Results are available upon request.
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Hong, Jay H., and José-Vı́ctor Rı́os-Rull. 2007. “Social Security, Life Insurance and

Annuities for Families.” Journal of Monetary Economics 54(1): 118–40.

Hosseini, Roozbeh. 2015. “Adverse Selection in the Annuity Market and the Role

for Social Security.” Journal of Political Economy 123:941–84.

Hubbard, R. Glenn, Jonathan Skinner, and Stephen P. Zeldes. 1995. “Precautionary

Saving and Social Insurance.” Journal of Political Economy 103:360–99.

Kitao, Sagiri. 2014. “Sustainable Social Security: Four Options.” Review of Eco-

nomic Dynamics 17(4): 756–79.

Kotlikoff, Laurence J. 1979. “Testing the Theory of Social Security and Life Cycle

Accumulation.” American Economic Review 69(3): 396–410.

Krueger, Alan B., and Jörn-Steffen Pischke. 1992. “The Effect of Social Security on

Labor Supply: A Cohort Analysis of the Notch Generation.” Journal of Labor

Economics 10(4): 412–37.

Leibman, Jeffrey B., and Erzo F. P. Luttmer. 2015. “Would People Behave Differ-

ently if They Better Understood Social Security? Evidence from a Field Experi-

ment.” American Economic Journal: Economic Policy 7(1): 275–99.

Leimer, Dean R., and Selig D. Lesnoy. 1982. “Social Security and Private Saving:

New Time Series Evidence.” Journal of Political Economy 90(3): 606–29.

Light, Paul C. 2005. “The Crisis Last Time: Social Security Reform.” Brookings

Institution, March 5. Accessed May 18, 2017. https://www.brookings.edu/opi

nions/the-crisis-last-time-social-security-reform/.

Li, Yue. 2016. “Social Security Survivors Benefits and Life Insurance.” Working

paper, Albany, NY: University of Albany.

Parker, Jonathan. 1999. “Spendthrift in America? On Two Decades of Decline in the

U.S. Saving Rate.” In NBER Macroeconomics Annual, edited by Ben Bernanke

and Julio Rotemberg, vol. 14, 317–70. Cambridge, MA: MIT Press.

Shoven, John B., and Sita Nataraj Slavov. 2006. “Political Risk Versus Market Risk

in Social Security.” NBER Working Paper No. 12135. Cambridge, MA: National

Bureau of Economic Research.

Smith, Barbara A., and Kenneth C. Couch. 2014. “How Effective Is the Social

Security Statement? Informing Younger Workers about Social Security.” Social

Security Bulletin 74(4): 1–19.

36 Public Finance Review XX(X)

https://www.brookings.edu/opinions/the-crisis-last-time-social-security-reform/
https://www.brookings.edu/opinions/the-crisis-last-time-social-security-reform/


Social Security Administration. 2004. “The ‘Notch’ Provision.” SSA Publication

No. 05-10042. Washington, DC: Social Security Administration.

Social Security Administration. (n.d.), “The Commission on the Social Security

‘Notch’ Issue.” Accessed May 18, 2017. https://www.ssa.gov/history/notch

file1.html.

Van der Wiel, Karen. 2008. “Preparing for Policy Changes: Social Security Expec-

tations and Pension Scheme Participation.” Institute for the Study of Labor, IZA

DP No. 3623. Bonn, Germany: Institute for the Study of Labor.

Yaari, Menachem. 1965. “Uncertain Lifetime, Life Insurance and the Theory of the

Consumer.” Review of Economic Studies 32(2): 137–50.

Yogo, Motohiro. 2016. “Portfolio Choice in Retirement: Health Risk and the

Demand for Annuities, Housing, and Risky Assets.” Journal of Monetary Eco-

nomics 80(Supplement C): 17–34.

Author Biographies

Sita Slavov is a professor of public policy at George Mason University’s Schar

School of Policy and Government, and a faculty research fellow at the National

Bureau of Economic Research. She received her PhD in economics from Stanford

University and has previously worked at the American Enterprise Institute, the

Council of Economic Advisers, and Occidental College.

Devon Gorry is an assistant professor in the John E. Walker Department of eco-

nomics at Clemson University. She is an applied microeconomist who studies issues

related to health, education, and labor. She received her PhD in economics from the

University of Chicago.

Aspen Gorry is an assistant professor in the John E. Walker Department of Eco-

nomics at Clemson University. He received his PhD in economics from the Uni-

versity of Chicago and has previously worked at the University of California, Santa

Cruz, American Enterprise Institute, and Utah State University.

Frank N. Caliendo is the department head of economics and finance in the Jon M.

Huntsman School of Business at Utah State University. He is also the academic

director of the Center for Growth and Opportunity at Utah State University.

Slavov et al. 37

https://www.ssa.gov/history/notchfile1.html
https://www.ssa.gov/history/notchfile1.html


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


