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Abstract

Recent influential work finds large increases in inequality in the U.S. based on measures of
wealth concentration that notably exclude the value of social insurance programs. This paper
shows that top wealth shares have not changed much over the last three decades when Social
Security is properly accounted for. This is because Social Security wealth increased substan-
tially from $7 trillion in 1989 to $39 trillion in 2019 and now represents 49% of the wealth of
the bottom 90% of the wealth distribution. This finding is robust to potential changes to taxes
and benefits in response to system financing concerns.
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1 Introduction

As work dating back to Feldstein (1976) shows, wealth is more equally distributed when it
includes the value of accrued Social Security benefits. This paper highlights that including Social
Security does not just change the level of wealth inequality, but its evolution as well. Specifically,
although recent studies show that wealth inequality in the United States has risen in the last several
decades (Saez and Zucman, 2016), we find that top wealth shares have not changed much between
1989 and 2019 when Social Security is properly taken into account. Wealth remains highly con-
centrated at the top, but not substantially more than in 1989. In 2019, those in the top 1% of the
distribution hold nearly 24% of wealth, inclusive of Social Security, up from 22% in 1989.

Why does the inclusion of Social Security change trends in wealth inequality? First, Social
Security is large: in 2019, it represented almost half of the total wealth of US households in the
bottom 90% of the wealth distribution. Second, because they are long-duration cash flows, the
market value of Social Security benefits increased a lot with the decline in real interest rates.
Existing measures of wealth inequality focused on marketable assets register the rise in the price
of long-term assets held by the richest households, such as shares of corporations, but overlook the
parallel increase in the market value of Social Security, another long duration asset representing a
disproportionate part of the balance sheet of low and middle-class households.

To incorporate Social Security into top wealth estimates, this paper derives estimates of the
stock and distribution of Social Security wealth by simulating households’ future benefits and
payroll taxes, relying on data from the Survey of Consumer Finances (SCF). Our estimates are
conservative since we focus on Social Security’s old-age retirement program, excluding disability
insurance which would lead to an even larger reduction in top wealth shares if included.

For retirees, we calculate Social Security wealth from the SCF directly by valuing reported
benefits as a lifetime annuity. For workers who are still in the labor force, we simulate earn-
ings trajectories by relying on previous empirical work that provides a labor income process that

matches many moments of the SSA administrative panel data (Guvenen et al., 2021). We then



assign these simulated earnings trajectories to individuals in the SCF and apply the Social Security
formulas to construct estimates of future retirement benefits that these households have accrued.
We validate our simulation model by comparing our results to aggregate wealth estimates reported
by the SSA and to benefits reported for retirees in the SCF.

The present value of Social Security benefits depends on the choice of an appropriate discount
rate. We first offer a risk-free valuation of Social Security wealth using the Treasury market yield
curve. We find that the share of “marketable wealth” owned by the top 10% and top 1% grew
by approximately 9 and 6 percentage points (pp) between 1989 and 2019, in line with existing
estimates (Smith, Zidar and Zwick, 2020). Once Social Security wealth is included, these trends
are significantly attenuated: the shares of the top 10% and top 1% only increased by 1.1 and 1.6pp,
respectively.

However, the market value of retirement benefits should reflect the systematic risk of the Social
Security program. Importantly, Social Security is wage-indexed, which means that the benefits of
future retirees are directly tied to economic growth. Because the labor and stock markets are
cointegrated over long horizons (Benzoni, Collin-Dufresne and Goldstein, 2007), wage-indexed
cash flows have a positive market beta, which increases the rate at which they should be discounted
(Geanakoplos and Zeldes, 2010). We find that adjusting discount rates to account for systematic
risk decreases the stock of Social Security wealth by nearly 15%, with a disproportionate effect on
the bottom 90%. This is because of an age effect: Younger workers, who are disproportionately
in the bottom 90%, are the furthest from retirement, so they are the most exposed to long-run
macroeconomic risk. Based on our risk-adjusted valuation of benefits, the share of the top 10%
and top 1% increased by 1.9 and 2.0 pp, respectively.

Our estimates of top wealth shares depend on several assumptions regarding the future of Social
Security and the discount rate applied to benefits. For instance, households may value Social
Security less than its fair market value because of its illiquidity. We address this in two ways: First,
we apply a significant (up to 3%) liquidity premium to future benefits, which reduces aggregate

Social Security wealth in half. To be conservative, we do not similarly adjust the valuation of highly
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illiquid marketable assets, such as private businesses, often owned by households at the top of the
wealth distribution. Even under this extreme assumption, Social Security’s inclusion substantially
attenuates the rise in top wealth shares. Second, we allow for heterogeneity in individual discount
rates, essentially using households’ own cost of capital as the discount rate to apply to Social
Security wealth. We infer this cost of capital from the interest rate paid on debt by borrowers at
different points in the income distribution and over the life-cycle. As expected, this adjustment
reduces the value of Social Security for constrained households at the bottom of the distribution
relative to unconstrained households at the top. So, relative to the market discounting specification,
there is a larger rise in top 10% and 1% wealth share under this specification, but the rise in top
wealth is still substantially attenuated relative to trends in marketable wealth, which exclude Social
Security all together.

Future Social Security benefits are also exposed to policy risk: absent entitlement reform, the
US is now less than a decade away from not being able to pay out Social Security benefits in full
(Congressional Budget Office, 2023). We reflect this risk in our valuation of Social Security in
a variety of ways. Our most conservative adjustment assumes the worst macroeconomic scenario
from SSA actuarial projections and an indiscriminate across-the-board cut of benefits by 40%,
which decreases the stock of Social Security wealth by 28.5%. But our headline fact, that Social
Security’s inclusion substantially attenuates the growth in top wealth shares, is unchanged: the
share of wealth held by the top 10% and the top 1% would only have increased by 4.4 and 3.4
percentage points, relative to marketable wealth alone, which rose by 9.3 and 6.4 percentage points,
respectively.

Overall, Social Security dramatically impacts inequality trends because the growth in Social
Security wealth has outpaced the growth in marketable wealth over the last three decades. This
increase can be attributed to three factors. First, Social Security expanded in scope over our sample
period, as the share of earnings subject to Social Security payroll taxes increased from a maximum
of 1.25 times average annual earnings to 2.5 times. Second, there have been demographic shifts:

the U.S. population is aging and living longer. The share of workers near retirement age and for



whom Social Security wealth is at its peak, because they have paid in fully to the fund, but have
yet to receive any benefits, grew by nearly 50%. Moreover, life expectancy increased by nearly 4
years.

Finally, and most importantly, real interest rates have fallen. This means that, since less inter-
ests will accrue, in order to fund the same level of consumption during retirement, an investor in
2019 has to save considerably more or buy a higher-priced annuity than an investor in 1989. As
such, Social Security’s value rises, since the future purchasing power of contributions corresponds
to more marketable wealth when workers face low rates of returns on their private savings. Valuing
both marketable assets and Social Security claims using contemporaneous interest rates is the only
consistent way to compare their incidence on households’ future consumption.

Falling interest rates affect wealth inequality by redistributing wealth away from holders of
short-duration assets, favoring those with long-term investments (Auclert, 2019). Greenwald,
Leombroni, Lustig and Nieuwerburgh (2021) document that, because long duration assets rep-
resent a greater share of the private wealth of those at the top of the distribution, marketable wealth
inequality rises when interest rates fall. However, they also note that the distributional effect on
welfare depends on other sources of wealth and the changes in households’ intertemporal budget
constraint. Our paper shows that the strong link between households’ marketable wealth and the
average duration of their assets is largely reversed when Social Security wealth is accounted for,
since it is a long-term investment representing a disproportionate share of the total wealth of the
bottom 90%. As Catherine, Miller, Paron and Sarin (2022) show, the large implicit Social Security
wealth of poorer households reduces the optimal share of long-term assets in their market wealth,
so they experience lower capital gains than wealthy households when interest rates fall.

Overall, by focusing on marketable wealth alone, previous studies have taken into account the
increased value of long-duration assets disproportionately owned by the rich but not the increased
value of those owned by the rest of the population, mainly their Social Security benefits. Our results
illustrate how Social Security has decreased households’ exposure to the low rate environment: In

the absence of Social Security, with rates of return near zero, households would have to save more
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to finance a given level of consumption in retirement. But, in reality, the rate of return on Social
Security contributions has not decreased as much as the return on private wealth.

For many questions related to inequality trends, a broader wealth concept that includes Social
Security is valuable. For example, one reason to care about wealth inequality is that it is a measure
of consumption or welfare inequality, since accumulated wealth funds retirement consumption.
In this case, Social Security’s inclusion is important because retirement benefits serve the same
purpose. Additionally, to understand the evolution of inequality across countries or regimes, it is
imperative to consider differences in pension systems. Failure to do so distorts our understanding
of inequality trends: For example, proposals to let Americans invest part of their Social Secu-
rity contributions in personal retirement accounts would mechanically reduce measures of private
wealth inequality, regardless of their effect on total wealth inequality.

Perversely, existing wealth concentration measures that ignore the substitution between private
and public wealth could mistakenly conclude that progressive social programs increase inequality,
rather than redress it.! A more inclusive wealth concept, in contrast, helps policymakers evaluate
the role redistributive public programs play in curbing inequality.

That said, there are real limitations to the exercise that we undertake in this paper. A total
wealth concept that considers marketable wealth and Social Security wealth is far from the last
word on the inequality debate. We do not consider the impact of other government-provided bene-
fits (e.g., health benefits), nor how changes in the size of those programs have impacted inequality
trends. Further, another important source of wealth is one’s human capital, which we do not include
in this analysis.

Our findings show that Social Security represents a disproportionate share of the balance sheet

of most households, which, given Social Security’s unique features, raises questions regarding its

IThat is not to say there is a 1-for-1 substitution between liquid wealth and social security wealth: There are a
range of estimates with respect to the elasticity of private savings rates to public savings like Social Security, for
example (Attanasio and Brugiavini, 2003; Attanasio and Rohwedder, 2004; Chetty, Friedman, Leth-Peterson, Nielsen
and Olsen, 2014; Feldstein, 1974; Lachowska and Myck, 2018; Scholz, Seshadri and Khitatrakun, 2006).



private valuation and optimal program design. On the one hand, Social Security benefits cannot be
used to finance consumption today or be bequeathed to heirs. On the other hand, Social Security
may solve market failures by providing insurance against longevity and income risk. This is an
important area for future work. Overall, we hope this paper serves as a useful interim step in
illustrating the significant role of Social Security in the household balance sheet, and how Social
Security’s import has grown in recent history. It represents a shift toward broader wealth concepts

that will enable accurate measurement and analysis of inequality trends.

Related Literature Narrowly defined marketable wealth understates the wealth of workers and
consequently overstates inequality substantially. It also ignores a long literature that documents the
importance of Social Security for the distribution of income and wealth. For instance, Wolff (1992,
1996) shows that the inclusion of pension and Social Security wealth impacts both the level of and
changes in measured wage inequality. Gustman, Mitchell, Samwick and Steinmeier (1999) inves-
tigate the importance of pension and Social Security wealth for those nearing retirement, showing
that it accounts for half—or more—of the total wealth of all those below the 95th percentile of the
wealth distribution. Poterba (2014) also sheds light on the importance of Social Security to the
elderly, documenting that for people over age 65, this stream of cash flows accounts for more than
half of total income for the bottom three quartiles of the income distribution. Outside of the US,
evidence confirms that ignoring the effects of redistributive pension programs inflates measured
wage inequality (Domeij and Klein, 2002). However, recent work points out that generous welfare
states that mitigate income inequality may not ameliorate intergenerational gaps in income trajec-
tories, educational attainment, or family dynamics (Heckman and Landersg, 2022; Landersg and
Heckman, 2017).

We build on the insights of past literature to augment our definition of wealth by including the
Social Security benefits that workers accrue. Feldstein (1974) does such an exercise to show that
in 1962, the ownership of total wealth, inclusive of Social Security, was much less concentrated

than the ownership of market wealth. We focus on trends in wealth inequality, showing that this



pattern remains true, and the differences between the “market wealth” and “total wealth” series
are of growing importance over time. We thus contribute to the literature by documenting the siz-
able impact of Social Security on trends in wealth inequality. Our exercise confirms Weil (2015)
who suggests that the concept of market wealth is incomplete and overstates inequality by ignor-
ing transfer wealth, which is both large and, unlike market wealth, not skewed to the top of the
distribution. This fact matters for understanding trends in racial wealth inequality as well, since
those at the bottom of the distribution—where Social Security is most impactful to households—are
disproportionately Black and Hispanic Americans (Catherine and Sarin, 2023). A related point has
been made by Auten and Splinter (2019) in the context of income inequality, who highlight that
including government transfer programs decreases top income shares, and by Auerbach, Kotlikoff
and Koehler (2019) who point out that their measure of remaining lifetime spending is much more

equally distributed than net wealth or current income.

2 Wealth concept

This paper introduces a new time series of wealth inequality that includes the present value
of Social Security benefits. A natural question to ask is when this broader wealth concept is
appropriate.

To evaluate this question, consider the various motives for wealth accumulation during one’s
lifetime. One is life-cycle smoothing: individuals accumulate wealth to defer consumption within
a lifetime, so that they are able to continue to consume in retirement. Another is precautionary
savings: wealth helps households meet liquidity needs as they arrive, for example to self-insure
against unemployment or illness. Third, wealth accumulation is a means of spreading consumption
across generations, as bequests build dynastic wealth that will serve as a source of consumption
beyond one’s lifetime.

Social Security’s existence bears on these motives differently. It is obviously relevant to life-
cycle smoothing: the program was designed to ensure that retirees would have sufficient resources

to consume after leaving the labor force.



Social Security wealth is somewhat less relevant for precautionary savings, because, by design,
Social Security is illiquid, so it cannot be used to buffer against shocks for the subset of households
that are liquidity constrained.> But so too are forms of private marketable wealth that are part of
baseline private wealth inequality calculations, such as shares of private corporations.> Moreover,
other public programs, such as Medicaid and Unemployment Insurance, complement Social Se-
curity by supporting households in times of needs. If anything, then, understanding precautionary
savings calls for an even broader wealth concept, that incorporates these other sources of public
wealth.

Social Security wealth also cannot be bequeathed and is therefore an imperfect substitute for
market wealth in that regard. However, Social Security’s existence reduces the need to consume
other sources of bequestable wealth during retirement, and as such bears indirectly on the ability
to transfer wealth across generations. Further, benefits that are paid out to beneficiaries and not
consumed can of course be passed down. In practice, a substantial share of Social Security benefits
are transferred to children (Lee and Tan, 2023; Mukherjee, 2018, 2022). The ability to substitute
market and Social Security wealth during retirement is limited for workers who die prematurely,
but, in this case, their children and spouse can benefit from the survivor insurance program, which
paid $141 billions to widows and children in 2022.*

More broadly, not all types of wealth are created equal: different types of wealth are differ-

2As Catherine, Miller and Sarin (2020) note, this is a policy choice which guarantees that participants will not be
destitute in retirement and allows the program to provide longevity insurance to retirees. In principle, policy makers

can make Social Security wealth more liquid without changing the intertemporal budget constraint of the government.
3The lack of tradability also generates uncertainty regarding the value of Social Security claims, but this is also true

of private business wealth. Bhandari, Birinci, McGrattan and See (2020) document very large discrepancies in both
aggregate national business income and implied valuation ratios across survey and administrative datasets. Because
measures of business wealth from administrative data depends on the capitalization factor, which is itself validated
using survey data, they conclude the measurement of business wealth makes estimate of wealth inequality unreliable.
Even using transaction multiples to value VC-backed companies leads to large and systematic valuation errors due to

the issuance of different classes of shares (Gornall and Strebulaev, 2020).
4SSA Annual Report, 2023, page 38



entially situated to meet individuals’ motives for wealth accumulation. Social Security and pri-
vate wealth appear close, albeit imperfect, substitutes—and better substitutes for some drivers of
wealth accumulation than others. A wealth concept that includes marketable wealth and wealth
from public programs, like Social Security, is therefore especially (though not exclusively) rele-
vant to our understanding of consumption inequality during one’s lifetime. That is an inquiry that
is incomplete without the inclusion of public sources of wealth, because the existence of programs
to provide income during retirement (like Social Security) or offset health costs (like Medicaid)
results in households accumulating less private wealth to support those needs later in life. While
this paper is far from the final word on consumption inequality, given its narrow consideration
of only Social Security and private wealth, it is an interim step that illustrates the important role

public wealth plays.

3 Data

We use the triennial SCF for two main purposes: (i) measuring marketable wealth shares,
and (i1) estimating aggregate Social Security wealth, and determining the share of Social Security
wealth going to the top of the distribution. The SCF is well suited to measure marketable wealth
shares as it covers most asset classes and provides detailed information on liabilities. It is also well
suited to compute the Social Security wealth of retirees as it provides detailed data on retirement
and survivor benefits. We measure marketable wealth using the net worth variable: the sum of
assets net of liabilities. One caveat is that the SCF does not survey extremely wealthy households.
To fill this gap, we follow Saez and Zucman (2016) by adding the Forbes 400 list to the richest
0.01%. Furthermore, the SCF lacks data on the present value of defined benefit pension plans. To
ensure these are included, we incorporate the aggregate value of defined benefit pensions into our
calculations using data from the Distributional Financial Accounts (DFA) provided by the Federal
Reserve Board of Governors (Batty et al., 2019). The DFA provide data on the dollar value of the
stock of defined benefit pension obligations going to the top 1%, the rest of the top 10%, and the

bottom 90%. We include these data in all results where we examine wealth inequality.



Yield curve data come from the Federal Reserve. These data provide estimates of the zero-
coupon yield curve using off-the-run Treasury coupon securities for horizons up to 30 years. To
obtain interest rates at horizons greater than 30 years, we extend this series by repeatedly applying
the 29-to-30 year forward rate to the annualized spot rate at 30 years. Hence, the annualized spot
rate at 30 + R iS 7y 44 304h = ((rt+297t+30)h(rt7t+30)30) ﬁ. Our assumption is that this forward rate
represents the long-run interest rate on nominal government claims.

We use historical inflation, wage growth, and discount rate projections from past SSA Annual
Reports to calibrate and validate our valuation model. We also collect Social Security parameters
such as the time series of the Social Security bend points, national wage index, maximum taxable

earnings, and cost-of-living index from the SSA website.

4 Valuing Social Security

In this paper, we trace out how accounting for Social Security impacts trends in wealth concen-
tration. To do so, we estimate the evolution of Social Security wealth for individuals in the SCF.

We proceed differently for retirees and workers.
4.1 Retirees

For retirees, calculating Social Security wealth is relatively straightforward, since we observe

their Social Security benefits in the SCF. Their Social Security wealth is

Si= (H(l - mitk)> D Egs] (1)

s=t \k=t (L4 7es)”

where nominal benefits are indexed to the consumer price index P,. We also include survivor
benefits in this calculation. Survivor benefits are paid to the surviving spouse and can represent up

to 100% of the benefits of the deceased husband or wife (see details in Appendix B.4).
4.2 Workers

For workers at or below age 66, we simulate income paths for each survey year-gender-age

combination. We take earnings to be the product of the wage index and an idiosyncratic component
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L2,i:
Lit = Lyt - L. (2)

Throughout the paper, we model idiosyncratic risk using the rich income process estimated in Gu-
venen, Karahan, Ozkan and Song (2021). Specifically, we assume that the idiosyncratic component

of a worker’s earnings L ; evolves as follows:

Idiosyncratic earnings: Lyyw=(1- Vf)e(g(t)“‘iw iHZHEi) 3.1

Persistent component: 2=pzl 3.2)

, N (py1,0%,) with prob. p,
Innovations to AR(1): n; ~ o (3.3)

N (piy2.02,)  with prob. 1 — p,

Initial condition of z: 25 ~ N(0,02) 3.4
(
, N (pte1,0%,)  with prob. p.

Transitory shock: gy~ ’ (3.5)
\ N (pe2,02,)  with prob. 1 — p.

(

, 0 with prob. 1 — p, (¢, 2})
Nonemployment duration: v, ~ (3.6)
min{1, Exp{\}} with prob. p, (¢, z})

ezz—i—bt—l—czé—i—dzzt

1+ ea—i—bt-l—cz%—i—dzft

Prob. of Nonemp. shock:  p(¢,2) = 3.7)

The persistent component of earnings z; follows an AR(1) process with innovations drawn
from a mixture of normal distributions. Transitory shocks ¢; are also drawn from a normal mixture.
These normal mixtures capture high-order moments of the distribution of income shocks. Workers
can experience a non-employment shock with some probability p, that depends on age, income,
and gender, and exponentially distributed duration. In Equation (3.1), g(¢) captures the life-cycle

profile of earnings common to all workers. The vector («;, 3;) determines heterogeneity in the level
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and growth rate of earnings and is drawn from a multivariate normal distribution with zero mean
and correlation coefficient corr,g. Heterogeneity in initial conditions of the persistent process is
captured by zy. The parameters values are shown in Table E.1.

We then simulate 10,000 earnings paths for each survey year-gender-age combination detailed
in Equations (3.1)-(3.7). We then match these paths to individuals in the SCF based on their current
wage income, gender, and age.> We then apply the Social Security benefit and tax formulas to
compute the average Social Security wealth by cohort, gender, and year. For individuals aged
66-69 who have not yet claimed their benefits, we backfill average benefits and wealth from the
succeeding survey for respondents from 70 to 73 years of age. A more comprehensive description

of the individual assignment procedure is provided in Appendix C.
Taxes Payroll taxes represent 10.6% of earnings, up to a earnings cap, which we call the Social
Security wage base SSWB;:

Ty = .106 - min { L;;, SSWB;} . 4)
Benefits Benefits depend on each individuals’ average indexed yearly earnings (AIYE). A worker’s
indexed taxable earnings in year ¢ are:

L1 60
)
Ly

)

Lidexed — ymin {L;;, SSWB,}

&)

where L; g0 and L;; denotes the value of the national wage index the year of his 60th birthday.
For simplicity, we assume that workers retire at the cohort-specific full retirement age. We

compute the AIYE as the average of the best 35 years of indexed earnings L as defined in

Equation (5). Annual benefits depend on year of birth ¢, and the marginal replacement rate drops

at two cohort-specific bend points, b, . and b, .. Hence, benefits are concave and piece-wise linear

>The ideal matching procedure would consider both past and current income to match future income paths to
individuals. Starting in 1995, the SCF inquires if the current year’s income is similar to the income received in past
years. We also match the simulation using this past income data and find minimal differences compared to the method

that uses only current wage income.
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function of AIYE:

Pty 9 AIYE, if AIYE; < by,

By = PL%O [.9- by + .32(AIYE; — by ,)] if b, < AIYE; < by, (6)
T (9 big + 32(ba, — bie) + A5(AIYE; = by,)] if by, < AIYE;.

where Pci — is an adjustment for the increase in the consumer price index since the retiree turned

60.° After retirement, benefits grow at the rate of inflation.

Social Security wealth To value Social Security wealth, our baseline specification is focused
on the value of future benefits that households have accrued based on payments they have already

made to the program through payroll taxes, expressed by:

ZZ:t—a Tis ZT: E [BZS]

5y = ezl 5~ EBi]
Zz:t—aE[TiS] s=t+1 (1 + Tts) ¢

(7

This accrued benefits approach treats the valuation of Social Security as backward-looking, as it
allocates future benefits in proportion to the amount of total lifetime Social Security taxes already
paid.

The alternative approach would be to construct a value of Social Security based on the present

value of future benefits less future taxes, expressed by:

T
5= 3 ElBu = Tl ®)
2 s—t
s=t+1 (1+rt5)

An NPV-based approach would be consistent with the way that shares of stock, for example, in
household portfolios are generally valued in the wealth inequality literature (Saez and Zucman,
2016). Private business stakes are valued based on an expectation of future cashflows, too. But an

NPV-based approach to the valuation of Social Security would mean including cashflows derivative

®In practice, workers can claim benefits as early as age 62 or as late as age 70. However, this option is, on
average, relatively fairly priced as retiring earlier (later) reduces (increases) benefits in a proportion consistent with
life expectancy at retirement, such that overall the total present value of benefits remains the same (Auerbach et al.,

2017).
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of future years in the labor force for the purpose of the old-age retirement program, but not for the
purpose of including human capital in our wealth concept in a way that feels conceptually at odds.
As such, our baseline specification values Social Security based on benefits households have

already accrued and we explore the NPV-based approach in Section 7.5.
4.3 Calibration

Lifetime income profiles We assume ¢(t) to be cohort and gender-specific. Guvenen, Kaplan,
Song and Weidner (2018) report the average earnings of each cohort ¢ and gender g by year from
1957 to 2013. First, we divide these time series by the wage index L, ; to get the average realization
of L, of each cohort-gender group: Ly ... Then, we estimate gcg(t) by regressing ln(LZCgt) on a
cubic polynomial of age. The data includes workers who enter the labor force from 1949-2016. For
cohorts where there is insufficient labor market data to estimate g(t¢) directly, we rely on estimates

for nearby cohorts, whose earnings trajectories follow similar paths.

Social Security parameters To obtain Social Security wealth for a given year, we use actual
Social Security parameters up to that year as they are stated on the SSA website. We then assume
that future Social Security parameters will scale up with the wage index, which has been the case
over our sample period. Hence, we assume that the Social Security wage base will remain 2.5
times the wage index (SSWB; = 2.5- L; ;), and the bend points of the benefits formula will remain
0.21 and 1.25 multiplied by the wage index (b;; = 0.21 - L, and by, = 1.25 - L; ;). We assume
that Social Security respectively covers 90% and 80% of the male and female populations (see

Appendix B.5 for details).

Macroeconomic assumptions Because they are inflation-indexed, Social Security cash flows
should be discounted using the real yield curve. In our baseline specification, we use the nominal
yield curve for Treasury notes with data coming from the Federal Reserve, described in Section 3.
Therefore, we let cash flows grow with the consumer price index. We use inflation projection from
SSA reports, as we are not aware of another source for long-term inflation projections since 1989.

Wage growth projections also come from the SSA reports. We discuss alternative growth scenarios
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in Section 7.1.

Mortality and differences in life expectancy Survival probabilities are calibrated to the his-
torical mortality rates by gender from 1989-2017 coming from the Human Mortality Database
(HMD), which we adjust for differences in life expectancy by income. Individuals with higher
earnings live longer: life expectancy for men in the top 1% by income is nearly 15 years longer
than average life expectancy for the bottom 1% (Chetty, Friedman, Leth-Peterson, Nielsen and
Olsen, 2014). We adjust for these differences using data from the Health Inequality Project (HIP)
by allowing survival probabilities of SCF respondents receiving Social Security retirement bene-
fits to differ by income.” Our adjustment effectively makes high income retirees younger and low
income retirees older. However, this adjustment has little impact on the final results. Appendix B.3

offers a more detail description of this procedure and its consequences.

4.4 Validation

To validate our methodology, we check (i) that the benefits predicted by our simulation match
the data, (ii) that, when using the same discount rates as the SSA, we obtain similar estimates of
the evolution of aggregate Social Security wealth, and (ii1) that the use, due to data availability, of

a nominal rather than real yield curve is not driving our results.

Matching observed benefits at retirement age In Figure 1, we compare simulated and observed
benefits for retirees between ages 62 and 67. For those who did not retire at full retirement age, we
use Social Security rules to determine what their full retirement age benefits would be if they had

(see Appendix B.2). The simulated data track observed benefits closely.

Matching SSA estimates of aggregate Social Security wealth Every year since 1996, the SSA
estimates the present value of accrued benefits of people currently paying Social Security taxes
or receiving benefits. Our goal is not to replicate the SSA estimates, as the SSA actuaries’ as-

sumptions regarding the level and slope of the yield curve are inaccurate. Rather than using a

"We proxy for the permanent income distribution using the Social Security benefits distribution because benefits

are, by construction, a proxy for lifetime earnings.
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market-implied spot rate to discount future cash flows, the SSA projects rates based on interest
rate movements in prior business cycles, which drastically understates the secular decline in inter-
est rates. As reported in Appendix Figure E.4, the SSA discount rates fell by only 2 pp between

1989 and 2019 while the market yield curve fell by three times that amount.

Figure 1: Simulated and actual full retirement age benefits
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Nevertheless, Panel A of Figure 2 shows that, if we choose to use the SSA’s discount rates, the
evolution of aggregate Social Security wealth reported by the SSA tracks our estimates. This gives
us confidence in our simulated estimate of workers’ lifetime earnings histories, from which we
derive their Social Security wealth. For comparison, we also include our estimate of aggregate So-
cial Security wealth discounting based on the market-implied yield curve. The deviations between
discounting based on SSA projections and Treasury reported rates is fairly small in the first decade
of our sample, but it grew substantially in the last 15 years. In 2019, SSA-implied aggregate So-
cial Security wealth was just over $30 trillion, compared to approximately $45 trillion when using
market rates.

Panel B of Figure 2 shows the same series but using the net present value wealth concept. One
advantage of using this concept in validation 1is that the SSA produce the aggregate net present

value of Social Security benefits back to 1989. Our net present value series discounted at the
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SSA’s discount rates also matches their series closely.

Figure 2: Aggregate Social Security wealth under alternative discount rates

This figure reports estimates of the aggregate present value of Social Security. The “SSA Reports” line reports es-
timates by the Office of the Chief Actuary (OACT) for both their accrued benefits and net present value approach.
We subtract the value of the Disability Insurance program by assuming that it represents 1.8/12.4 of the total, which
is consistent with the allocation of payroll tax revenues. The “SSA Discount Rates” line reports our estimates using
OACT discount rates. The “TIPS Yield curve” line reports our estimates when we assume no inflation and use the
real yield curve implied by treasury inflation-protected securities. The “Risk-free valuation” line reports our estimates
using the nominal market yield curve.
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Using the real yield curve to validate inflation forecasts Finally, because we discount future
cash flows using the nominal yield curve, our findings are sensitive to inflation forecasts, which we
take from SSA annual reports. To make sure that our results are not driven by these assumptions,
we also discount future cash flows using the real yield curve implied by the price Treasury Inflation
Protected Securities (TTPS) and assume no inflation. This exercise can only be done for the 1999-
2019 period. As reported in Figure 2, this alternative methodology implies a faster increase in
aggregate Social Security wealth than ours;® as such, our findings are not driven by challenges

with forecasting inflation.

8There is an economically significant deviation between the nominal and TIPS discounted valuations in 2001.
However, TIPS rates were not representative of the real risk-free rate in the early part of the sample from 1999-2003

(Fleming and Krishnan, 2004).
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4.5 Baseline top wealth shares

Figure 3 reports the levels and trends of top wealth shares with and without Social Security
wealth. We define top wealth shares based on the top 10% and top 1% of the population by
measures of wealth concept being examined. This means that we rank according to marketable
wealth when examining marketable wealth inequality and total wealth when examining total wealth

inequality.

Figure 3: Top 10% and Top 1% Wealth Shares with and without Social Security

This figure reports the evolution of the top 10% and 1% wealth shares with and without Social Security wealth. In the
risk-free valuation, cash flows are discounted using the yield curves implied by the price of government bonds. In the
risk-adjusted valuation, we adjust discount rates to account for the long-run cointegration between the labor and stock
markets, as detailed in Section 5.1.
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Panel A focuses on the top 10%. The top 10% share of market wealth grew by around 10 pp
between 1989-2019. Once Social Security wealth is included, this trend is substantially attenu-
ated. Panel A shows the top 10% wealth share, which now only rises by 1.1 pp over this period.
Similarly, Panel B shows the impact of Social Security wealth on top 1% wealth share. When
Social Security wealth is excluded, the top 1% share has grown by approximately 6 pp over our

sample period. Once it is included, the top 1% share has risen by 1.6 pp.
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S Accounting for macroeconomic risk

The rate of return of pay-as-you go systems is tied to the growth rates of the population and per
capita earnings (Samuelson, 1958). For U.S. Social Security, the relationship between returns on
contributions and the long-run growth in earnings is explicitly achieved through wage-indexation.
Wage-indexation exposes Social Security participants to long-run macroeconomic risk, and dis-
count rates should reflect this systematic risk.

Social Security cash flows perfectly scale up with the national wage index. Since 1980, the
Social Security wage base and bend points have been growing at the same rate as earnings. In
Section 4.2, we show that tax payments are proportional to the wage index, whereas benefits are
proportional to the wage index the year a worker turns 60. Therefore, a diversified investor would
discount these cash flow using the expected return on an asset delivering a single wage-indexed
coupon with the same years of indexation and payment. In this section, we determine the expected

return for such a security.
5.1 Market beta of Social Security cash flows

At what rate should we discount a cash flow that is proportional to the average level of earnings
L 4+, inn years? To answer this question, we assume that the stock and labor markets are cointe-
grated as documented in Benzoni, Collin-Dufresne and Goldstein (2007). This would be expected
if the shares of labor and profits are stable over long periods. Specifically, we assume that the log

of L; evolves as follows:
2

dly, = ((éb —R)ys +p— 6 — %) dt + oydz 4, )

where ;1 — ¢ determines the unconditional log aggregate growth rate of earnings and o; its volatility.

Log stock market gains follow:
2

dSt = (,u + bet - %) dt + O-stQ,ta (10)

where 1 and o represent expected stock market log returns and their volatility. The state variable

y; keeps track of whether the labor market performed better or worse than the stock market relative
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to expectations. Specifically, y; evolves according to:
dys = —Ky + odz1y — 0gdzay, (11)

where x determines the strength of the cointegration. If the two markets are cointegrated, y; should
mean revert to zero. Mean reversion takes two forms. If stock markets gains are caused by higher
long-run economic growth, wages will catch up. If stock market returns have nothing to do with
future economic growth, we should expect them to mean revert. The parameter ¢ controls the
fraction of the mean reversion in y; caused by mean reversion in stock market returns.

In Appendix D, we show that the market beta of a security delivering a single coupon propor-

Ln (1 - %) (1—e"m), (12)

and we demonstrate that, under no-arbitrage, the expected return on this security is:

tional to Ly ¢y, is:

B [rf"| = 85" (=) 4 r (13)

where r is the risk-free rate. Note that, assuming policy risk away, any Social Security payment
proportional to L, ,, would deliver the same expected return if it were publicly traded, as all other
sources of risk are purely idiosyncratic.

Our empirical exercise is in discrete time, so we approximate our results by assuming that the

discount factor for a cash flow proportional to L, ,, paid in year k is:

n k -1
Xt,n,k ~ [H (1 + ﬁsle (,u - T) + Tts) H (1 + rts) 9 (14)
s=t s=n+1

and the risk-adjusted present value of Social Security is:

T s—1
Adj. S, = Z (H(l — mitk)> (E [Bit] - Xt,ci+60,s — E[Tit] - Xt,s,5) (15)

s=t+1 \k=t
where real benefits are indexed on L, in the year in which the worker turns 60.

We calibrate the model as in Benzoni, Collin-Dufresne and Goldstein (2007) who estimate
k = .16 and ¢ = .08 using U.S. data from 1929 to 2004. This implies a market beta of 0.5 for the

most distant indexed cash flows. The equity premium is assumed to be y — r = .06.
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Figure 4: Risk-adjusted valuation

Panel A presents aggregate Social Security wealth in 2018 dollars. Panel B presents average Social Security wealth
by age in 2019.
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5.2 Risk-adjusted results

Panel A of Figure 4 reports aggregate Social Security wealth with and without adjusting for
systematic labor market risk. Panel B shows that the adjustment is larger for young workers: it
cuts the Social Security wealth of a 25-year old’s benefits by over 40%.

Once macroeconomic risk associated with Social Security cashflows is factored in, Figure 3
shows that the share of the top 10% and top 1% increased by 1.9 and 2.0 pp, respectively. This
finding differs from our baseline risk-free specification because Social Security wealth is smaller,
and therefore plays less of a role in the evolution of wealth inequality. The risk-adjusted results
primarily decrease Social Security wealth for younger workers, who are rarely in the top 10%.
Consequently, our risk adjustment decreases the wealth of the bottom 90%, with only a small
impact on the Social Security wealth of the top 10%. Regardless, top wealth shares remain sub-

stantially attenuated relative to prior work.
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Table 1: Decomposing the increase in Social Security wealth

This table lays out the relative importance of changes in interest rates, the aging of the population, life expectancy,
the scope of the Social Security retirement program, and the size of the population to the growth of aggregate Social
Security wealth. The first row is calculated as the difference between log per capita Social Security wealth in 2019 and
log per capita Social Security wealth in 2019 under the 1989 yield curve. The second row is computed by subtracting
log per capita Social Security wealth in 2019 under the 1989 yield curve from Social Security wealth in 2019 under the
1989 age distribution and yield curve. The third row is computed by subtracting log per capita Social Security wealth in
2019 under the 1989 age distribution and yield curve from log per capita Social Security wealth in 2019 under the 1989
age distribution, yield curve, and survival probabilities. The fourth row is computed by subtracting log per capita Social
Security wealth in 2019 under the 1989 age distribution, yield curve, and survival probabilities from log per capita
Social Security wealth in 1989. The total log per capita wealth change is given by log(SSW?2019) — log(SSW1989)
where both terms are calculated under the 2019 and 1989 populations, life expectancies, benefit policies, and yield
curves, respectively.

Valuation method

Risk-free Risk-adjusted
Change in yield curve 0.847 0.805
Shift in age distribution 0.156 0.183
Life expectancy 0.120 0.121
Social Security exansion & other 0.286 0.302
Log total per capita 1.409 1.411
Population growth 323 323
Log total 1.732 1.734

6 Discussion

6.1 Factors contributing to Social Security’s growth

Table 1 lays out the contributors to the growth in Social Security wealth. These include changes
in demographics (Social Security wealth is highest for those nearing retirement, who are a larger
share of the population today), increasing life expectancy (average life expectancy increased by
3.5 years since 1989), and the expansion of the program (the share of earnings subject to Social
Security taxes increased from 1.25 times average earnings to 2.5 times), as well as the interest rate
environment. But by far the largest contributor is changes in the yield curve which drives 46.4%

of Social Security’s growth (48.9% with risk-free valuation).
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6.1.1 Shifts in the interest rate environment

Over the last 30 years, long-duration assets have dramatically outperformed short-duration
assets (Binsbergen, 2020). Because rich households invest in longer-duration assets such as stocks
and private businesses, the decline in interest rates can explain most of the increase in market
wealth inequality (Greenwald, Leombroni, Lustig and Nieuwerburgh, 2021). However, the focus
on market wealth overlooks the largest long-duration investment of most households: their Social
Security contributions.

For working-age households, Social Security benefits are disbursed years into the future and
so can be replicated by a portfolio of long-term bonds. In Table 2, we show how the present value
of benefits has increased over our sample for the top 1% and the bottom 99%. This increase is
especially important for the bottom of the wealth distribution for two reasons. First, Social Security
represents a larger share of their total wealth. Second, as the third column of Table 2 shows, the
value of Social Security has increased over 130 pp more for the bottom 99% than for those in
the top 1%. This is an age effect; the present value Social Security grows more with declines in
interest rates for younger workers who are disproportionately in the bottom 99%. Offsetting this, to
some degree, is the change in the amount of benefits individuals have accrued. When interest rates
decline, the present value of future taxes grow, which, all else equal, reduces the portion of benefits
accrued. We can see the effect in the first row where the bottom 99% have accrued only 64% of
their benefits, on average, relative to just over 68% in 1989. At the same time, the US population
has aged substantially since 1989, which should increase the portion of benefits accrued. We can
see that this effect dominates for the top 1% in the second row of Table 2.

Even if it is primarily driven by interest rate changes, the evolution of Social Security wealth
matters for our understanding of inequality trends. For one, it is important when comparing the
rise in Social Security wealth to the rise marketable wealth inequality of which the decline in
interest rates is also a primary driver (Greenwald, Leombroni, Lustig and Nieuwerburgh, 2021).

To understand why this is necessary for an apples-to-apples comparison, consider a household that
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Table 2: Impact of interest rates on Social Security wealth

This tables decomposes the increases in Social Security wealth between 1989 and 2019. The first three columns
present the rise in the present value of all benefits, both accrued and not yet accrued. The next three columns present
the change in the portion of benefits accrued.

Present value of all benefits (2018 dollars) Percent of benefits accrued
1989 2019 Change 1989 2019 Change
Bottom 99% 56,637 259,168 358% 68.2 64.0 -4.1
Top 1% 97,310 317,513 226% 81.9 86.0 4.1
Full Population 57,041 259,751 355% 68.3 64.2 -4.1

is 20 years away from retirement and seeks to save enough to finance one dollar of consumption
for 20 retirement years. Assuming an interest rate of 5%, as in 1989, this household needs to save
$0.38 per year over the next two decades. If the interest rate is 0.8%, as in 2019, this household
needs to save $0.85 annually. Now, if the rate of return on Social Security contributions has been
approximately constant at 2.5%, which it has since 1989, the same can be achieved by contributing
approximately $0.61 every year to Social Security. So, in effect, from this household’s point of
view, one dollar of Social Security contribution was equivalent to $0.62 ($0.38/$0.61) of private
saving in 1989, but is equivalent to $1.39 ($0.85/$0.61) in 2019. Said another way, the future
purchasing power of $1 of Social Security contributions corresponds to more private savings when

rates are low.”'?

9The 0.8% rate in 2019 and 5% rate in 1989 correspond to the 20-year real forward rate less projected inflation
from the SSA. The internal real rate of return (IRR) on Social Security comes from the SSA Actuarial Note 2019.5
(Clingman et al., 2020). The IRR for a middle income couple born in 1949 (the 40-year olds in 1989) is 2.61%. The

same couple born in 1973 (data for 1976 is not provided) has an IRR of 2.79%. For simplicity, we round to 2.5%.
10Sabelhaus and Volz (2020) instead apply a constant discount rate to Social Security cashflows. This is a mistake

because it ignores the effect of interest rates on asset prices, one of the main causes of rising marketable wealth

inequality.
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Figure 5: Total Wealth Distribution by Age — Risk-adjusted valuation

This figure plots the shares of total wealth by age group for Social Security and non-Social Security wealth for 2019
and 1989 using the risk-adjusted valuation method.
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6.2 Shifts in the composition of wealth

Figure 5 reports how total wealth is distributed by age and between the top 10% and the rest of
the population. The overall share of the top 10% has not changed much between 1989 and 2019,
nor has its composition. On the other hand, the composition of the wealth of the bottom 90% has
changed dramatically. In 1989, Social Security only represented 25.9% of the total wealth of the
bottom 90%. In 2019, Social Security represents 49.4% of the wealth of the bottom 90%. The
constituents of wealth held by the bottom and top of the distribution have diverged, making clear

why a focus on marketable wealth inequality alone is misleading.

7 Robustness

We next consider the extent to which our baseline results are sensitive to alternative assump-
tions that impact our estimates of aggregate Social Security wealth, including policy risk that

beneficiaries will not receive all promised benefits or that taxes will rise to replenish a depleted
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Table 3: Robustness checks

Panel A reports our baseline results. First, we report top shares of marketable wealth in the SCF. We then report
top wealth shares including our risk-free and risk-adjusted valuations of Social Security. In Panel B, we address
the projected funding gap by cutting Social Security benefits or increasing taxes. We calibrate our wage growth
assumptions and benefits cuts/tax increases based on the baseline (“Intermediate cost”) and pessimistic scenarios
(“High cost”) used by the SSA. Under the high cost assumptions, the trust fund is depleted earlier and wages grow
less than under the intermediate cost assumptions. Panel C shows additional robustness tests. First, we assume that
expected wage growth declined linearly from 1% in 1989 to 0% in 2019. Second, we report three specifications which
adds 1, 2 or 3 percentage points to our discount rates to reflect a hypothetical liquidity premium. Third, we present
a specification that assigns heterogeneous discount rates to individuals according to their own cost of capital. Fourth,
we provide the change in top wealth shares under the net present value wealth concept, calculated as in Equation (8).
All specifications in Panels B and C use the risk-adjusted valuation method.

Share of top 10% Share of top 1%

1989 2019 Change 1989 2019 Change
Panel A: Baseline results
Marketable wealth 62.0 71.5 9.5 25.3 31.7 6.4
Risk-free valuation 54.9 56.0 1.1 21.7 23.2 1.5
Risk-adjusted valuation 55.7 57.6 1.9 22.0 24.0 2.0
Panel B: Funding Gap
Benefit cut (Intermediate Cost) 55.7 59.0 3.3 22.0 24.7 2.7
Benefit cut (High Cost) 56.5 60.9 44 22.3 25.8 35
Tax hike (Intermediate Cost) 55.7 57.7 2.0 22.1 24.0 1.9
Tax hike (High Cost) 56.2 58.4 2.2 22.3 24.4 2.1
Panel C: Robustness
Declining wage growth 56.0 58.6 2.6 22.2 24.5 23
Liquidity premium (1%) 56.5 59.6 3.1 22.5 25.0 2.5
Liquidity premium (2%) 57.2 61.2 4.0 22.7 25.9 32
Liquidity premium (3%) 57.7 62.6 4.9 23.0 26.7 3.7
Heterogenous discount rates 56.4 60.6 4.2 22.3 25.5 32
Net present value 60.2 57.4 -2.8 23.9 23.9 -0.1

trust fund; potential illiquidity discounts; using heterogeneous discount rates that account for indi-
viduals own cost of capital; and weak economic growth. Table 3 presents results using alternative
assumptions, which we discuss in turn below.

Our overall conclusion—that the inclusion of Social Security substantially attenuates the growth
in top wealth shares—is not sensitive to the specification chosen. The top 10% and 1% shares of
marketable wealth (excluding Social Security) rose by 9.3 and 6.4 pp respectively between 1989—

2019. Once Social Security is included, using our most conservative set of assumptions, the top
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10% and 1% shares grow by only a fraction of that over this horizon.

7.1 Accounting for Social Security policy risk

An important caveat to our baseline calculations is the imminent depletion of the Social Se-
curity trust fund: within the next 15 years, absent entitlement reform, the SSA will not be able to
meet their full obligations to beneficiaries.

To ascertain the impact of policy risk on our results, we modify our estimates of Social Security
wealth by directly adjusting the cash flows that beneficiaries will receive or the taxes they will pay.
Even under the most conservative assumptions—that beneficiaries will receive only benefits that
are payable at current tax rates (eventually cutting benefits by up to 40%) or that taxes will rise for
all but the top of the wealth distribution—our conclusion regarding the substantial impact Social

Security has on estimates of wealth inequality is unchanged.'!

Balancing the budget by cutting benefits The SSA provides benchmark estimates of the extent
to which the trust fund’s bankruptcy will impair its obligations under three scenarios: low cost,
intermediate, and high cost. Figure 6 reports the proportion of payable benefits under each of the
SSA’s 1989 and 2019 cost scenarios. We assume that benefits will decrease across the board to
the payable amounts reported by the SSA in each scenario, despite potential political pressure for
more progressive entitlement reform.

To understand the impact of insolvency risk on our estimates, we collect annual data from the
SSA on the year that the trust fund is projected to run out, the total revenue generated from Social
Security payroll taxes, and the total obligations to beneficiaries. Once the Social Security fund
is extinguished (estimated to be between 2030-2035), benefits paid in a year must be less than or

equal to total tax revenue going forward.

""Note that here we only cut the benefits that households receive or increase the taxes they pay and do not increase
the discount rates that they may face. The reason for this is that in each scenario we assume that the policy change is
deterministic such that there is no increase in uncertainty or risk. This is a more conservative assumption than placing

some distribution over potential outcomes and increasing the discount rate to account for this increased policy risk.
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Figure 6: Funding Gap: Payable Benefits under 1989 and 2019 SSA projections

This figure shows the proportion of payable benefits under the SSA’s different funding gap assumptions. Benefits cuts
for horizons greater than 75 years are assumed to be the same as the 75th year benefits cuts.
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Assuming maximal cuts to expected Social Security benefits decreases the bottom 99% wealth
share by 1.8 pp, wiping out a quarter of Social Security’s impact. But as Figure 7 shows, top
wealth shares are still significantly attenuated. This is for two reasons. First, for people close to
retirement, the impact of the fund’s depletion is small, since benefits will pay out as normal for
the first 10-15 years. Second, even for cohorts impacted, 60% of expected Social Security benefits

represents a sizable sum relative to their marketable wealth.

Balancing the budget by raising taxes Alternatively, taxes could be raised to avoid cutting
benefits. To assess this possibility, we adopt the most conservative assumption from the perspective
of our baseline results: that the additional tax burden will be borne entirely by the bottom 90%,
or bottom 99%. Nonetheless, the top 10% share still declines by 2.2 pp; the top 1% share rises
slightly, by 2.1 pp. Interestingly, raising taxes has less of an impact on aggregate Social Security
wealth than cutting benefits. This is because raising taxes pushes a greater portion of the funding

gap to future generations.
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Figure 7: Top 10% and Top 1% wealth shares — Funding gap adjustment

This figure presents top 10% and 1% wealth shares under four, risk-adjusted specifications. The “Low cost” specifica-
tion refers to the SSA’s high economic growth scenario in which benefits are fully paid. In the “Intermediate cost” and
“High cost” specifications, benefits are cut to match expected tax revenues under the baseline and worst-case economic
growth scenarios. All specifications use the risk-adjusted valuation method.
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7.2 Adjusting for the illiquidity of Social Security

By design, Social Security wealth is not liquid before retirement. In Figure 8, we show how
applying liquidity discounts of a 1%, 2%, and 3% to Social Security wealth for all households
changes our main results. Panels C and D show that applying a 3% illiquidity premium reduces
aggregate Social Security wealth by half. Yet, even under such a drastic adjustment, the rise in
top wealth shares remains substantially attenuated when we include Social Security, as shown in
Panels A and B. The top 10% and top 1% wealth shares only rise by 4.9 and 3.6 pp respectively,
instead of 9.3 and 6.4 pp when Social Security is not included. These computations do not take into
account that, for such an exercise to make sense, some important components of market wealth,
such as the private business wealth of wealthy entrepreneurs, would also need to be adjusted for
their illiquidity.

Whether we should apply a uniform liquidity premium is unclear. First, Social Security should

be considered as a part of a broader welfare systems since other public programs, such as unem-
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Figure 8: Liquidity premium adjustment

This figure reports the evolution of the top 10% and 1% wealth shares, average Social Security wealth by age in 2019,
and the aggregate value of Social Security wealth when we add 1, 2 or 3 percentage points to our discount rates to
reflect a hypothetical liquidity premium. All specifications is the risk-adjusted valuation method.
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ployment insurance, Medicare, Medicaid and the disability insurance program, provide liquidity
to households facing unexpected hardship. Second, a significant share of Social Security wealth
goes to households with ample liquid wealth, even within the bottom 90%. Panel A of Figure 9
shows that approximately 50% of Social Security wealth is held by households with greater than

$10,000 in liquid wealth. This is even more stark when we consider less liquid forms of wealth like
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Figure 9: Portion of Social Security wealth accruing to households with liquid wealth

This figure the share of Social Security wealth in 2019 held by households with less than $.X dollars of liquid wealth
(Panel A) and liquid plus quasi-liquid wealth (Panel B) for the bottom 90% and all individuals, where X is varied
across the X-axis. Liquid wealth includes checking, savings or money market account, certificates of deposit, directly
held mutual funds, stocks or bonds. Quasi-liquid wealth also includes quasi-liquid retirement accounts and home
equity. Appendix A.2 provides more details on the construction of these variables. Individual liquid and quasi-liquid
wealth is obtained in the SCF by splitting wealth equally between each member of two person households.
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quasi-liquid retirement accounts and home equity: Panel B of Figure 9 shows that 50% of Social

Security wealth is held by households with greater than $100,000 of quasi-liquid wealth.
7.3 Adjusting for heterogeneity in individual discount rates

So far, we have valued Social Security wealth from the perspective of a well-diversified investor
using market prices or assumed a uniform liquidity premium for all households. However, as
Figure 9 illustrates, such a premium would not equally apply to all households. First, because
many unconstrained households should value Social Security like diversified investors. Second,
because among those constrained, the opportunity cost of capital is likely to vary across the income
and wealth distribution.

In this section, we approximate the private discount rate of households using their own oppor-
tunity cost of capital. In this exercise, we distinguish two groups. First, unconstrained households,

which we define as having no debt, and, either more than $10,000 in liquid assets or more than
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$50,000 in illiquid assets. We assume their opportunity cost of capital to be equal to that of diver-
sified investors:

unconstrained __ risk-adj
Fraat = Jin (16)

where f represents the risk-adjusted forward rate in time ¢ at horizon h.

Second, constrained households, for which we assume the opportunity cost of capital to be the
interest rate on debt. In computing the opportunity cost of capital, we take into account that the cost
of debt varies over time, with income and age, and the probability of exiting the constrained state.
Specifically, the forward rate of constrained investors at any horizon h, age a, in within-cohort

income quintile ¢, and in survey year ¢ is:

isk-adj . -
constrained tn;l aJ with probability p,ip—1,4+ an

h,a,q,t - . . .
f{f;k'free + Sath—1,4¢ With probability 1 — p,ip_1,44

. _f . .wk_ d .
where frisk-fee ig the real forward rate on government bonds, f,,; " is the forward rate from our

risk-adjusted specification, and s,.,_1 . is the average interest rate spread over the safe rate paid
by borrowers in income quintile g. Finally, p,1,—1 4. 1 the conditional probability of being uncon-
strained in h years. Hence, we apply different discount rates for SCF observations depending on
their age, income, year and whether they are currently categorized as constrained or not.

Empirically, we use the SCF to measure households’ interest rate spread s, , and their prob-
ability of remaining borrowers over time. First, for each earnings quintile, we model s as a cubic
polynomial function of age and a survey year fixed effect, allowing the cost of debt faced by each
income quintile to vary differently over the life-cycle and over time. We estimate these functions
using Tobit regressions and using each quintile’s average balance-weighted interest rate on debt,
in excess of the yield on 5-year treasury bonds. Finally, we set the transition probabilities out of
the constrained state to match the decline in the share of constrained households over the life-cycle
and in each income quintile. Appendix B.6 offers a more detailed step-by-step description of our
methodology.

Panel 1 of Figure 10 plots the resulting 10-year yields at different ages and for different income
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Figure 10: 10-year yield under heterogeneous discounting

This figure shows the 10-year yield used to discount Social Security benefits for each within-cohort earnings quin-
tile and age in 1989 and 2019 calculated from Equation (B.7). Panel 1 displays yields for constrained households
only. Panel 2 displays the weighted-average yields across constrained and unconstrained households calculated from
Equation (B.8). For comparison, the yield used in the risk-adjusted specification is plotted as well.

1. Constrained households

A. 1989 B. 2019
b hol
----- Bottom 20%  ==*=*=== 20-40%
o S ——=40-60% == 60-80%
——= Top 20% Risk-adjusted
2 2
S S
0 TR e T m——
g g ~ T W DITIIITT T
B e R o
~ A S~ T T T T T e e
<« 4 T T
B ~ A
o A =
20 40 60 80 20 40 60 80
Age Age
2. Average yield across all households
A. 1989 B. 2019
X =
----- Bottom 20%  =====*=== 20-40%
Sl S ——=40-60% -~~~ 60-80%
——= Top 20% Risk-adjusted
= =4
S
00 1
5
2o+
[
A~
<«
4
o4 o
20 40 60 80 20 40 60 80
Age Age

quintiles for constrained households in 1989 and 2019. As expected, our methodology implies

significantly higher discount rates for constrained households than the risk-adjusted specification.

Moreover, constrained households in lower income quintiles face higher interest rates on debt, and

therefore have higher discount rates. Panel 2 plots 10-year yields averaged across constrained and
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Figure 11: Top 10% and Top 1% wealth shares — Heterogeneous discount rates

This figure shows the top 10% and top 1% wealth shares under individuals private valuations of Social Security wealth.

A. Top 10% B. Top 1%

""""" No Social Security
Heterogeneous discount rates

< =3

1989 1995 2001 2007 2013 2019 1989 1995 2001 2007 2013 2019

unconstrained households. Overall, average discount rates fall over the life-cycle, reflecting the de-
cline in the share of constrained households over the life-cycle (see Appendix Figure B.3). Poorer
households face 2-3 pp higher discount rates while higher earning households still discount at
close to the market rate. While the opportunity cost of capital fell for all groups between 1989 and
2019, this is slightly less the case for those at the bottom of the income distribution because credit
spreads between high and low income households have increased. Interestingly, our methodology
yields a similar distribution of discount rates as Samwick (1998), early work that takes a structural
approach to estimate discount rate heterogeneity to study Social Security reform.

Figure 11 presents how allowing for household-specific discount rates affects the levels and
trends in wealth inequality. Relative to the risk-adjusted valuation, there is a larger rise in top 10%
and 1% wealth shares, 4.2 and 3.2 percentage points. However, the rise in top wealth shares is still
approximately half of that observed in the specifications without Social Security wealth included.
There are three reasons why using heterogeneous discount rates affect our results. First, because
discount rates are higher for all groups, aggregate Social Security wealth is lower, mechanically

reducing its impact on wealth inequality. Second, spreads were larger in 2019 than 1989, which
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counteracts the effect of declining interest rates. Third, the difference between the opportunity cost
of low and high-earners increased, slightly reducing the redistributive nature of Social Security
wealth.

While it illustrates the robustness of our findings, this exercise is conservative. First, house-
holds should only apply their own marginal opportunity cost of capital to the share of their Social
Security wealth that they wish they could trade. Presumably, many constrained households would
still choose to receive an important share of their Social Security benefits as scheduled if they
were offered the option to liquidate at a price much below their market value. Second, the cost
of borrowing only applies to the share of households’ Social Security wealth they could then use
to fully repay their debts. Consequently, the appropriate private valuation should lie between our

heterogeneous-rate specification and our risk-adjusted specification.
7.4 Decline in productivity growth

The decline in interest rates could be symptomatic of lower future long-run economic growth,
which reduces the value of wage-indexed Social Security benefits. Our baseline estimates already
assume a decline in the growth rate of wages: we rely on assumptions from SSA reports, which,
as of 2019, assumed a 1.2% long-term annual wage growth rate, down from 1.7% in 1989. When
we consider a more pessimistic scenario in which the real growth rate of wages declines linearly
from 1% to 0% between 1989 and 2019, our main result is qualitatively unchanged: the top 10%

and 1% shares now increase by 2.6 and 2.3 pp.
7.5 Social Security wealth as the net present value of benefits and taxes

To this point, we have defined Social Security wealth as the present value of the portion of
benefits that have been accrued from past taxes paid. However, an alternative definition is to take
Social Security wealth as the net present value of expected benefits less taxes. As discussed above,
there are many good reasons to use this valuation concept for Social Security, chief among them
that this is how, in theory, other assets are valued. The net present value approach, therefore, allows

for a more apples-to-apples comparison with other sources of wealth.
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The results using this approach relative to the accrued benefits concept are presented in Fig-
ure 12. Under the net present value concept, the top 10% and top 1% wealth share slightly declined
by 2.8 and 0.1 pp. The net present value valuation approach also has a larger effect on top wealth
shares than the accrued benefits approach. One reason for this is that under the net present value
approach Social Security wealth can be negative. Indeed, this was the case in the high interest
rate environment of the late 1980s for individuals just entering the workforce. Because of this, the
NPV-based approach starts from a lower aggregate value of Social Security; it rises to a similar
level as the accrued benefits approach between 1989-2019, and as such its impact on inequality
trends is slightly larger.

From a slightly more technical point of view, this is because the net present value wealth con-
cept is, in essence, levered exposure to duration. For working-age households, Social Security
benefits are disbursed years into the future, while taxes are paid into the program today. Essen-
tially, the exposure to rates through future tax payments can be replicated by selling short- and
medium-term bonds, and the exposure through benefits can be replicated by buying long-term
bonds. Because benefits (the long position) have a longer duration, when rates fall, their present

Figure 12: Top 10% and Top 1% wealth shares — Net present value

This figure shows the top 10% and top 1% wealth shares with and without the risk-adjusted value of Social Security
wealth under the net present value wealth concept.
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value rises faster than that of taxes (the short position). The result is a rapid increase in the net

present value of Social Security.
7.6 Adjusting previous studies on wealth inequality

Previous studies compute top wealth shares using other datasets than the SCF . In Figure 13,
we adjust these studies to include our estimates of the Social Security wealth of the top 1% and

bottom 99%.'?> Our main results remain unchanged.

Figure 13: Top 1% from previous studies

A. Without Social Security B. With Social Security
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8 Conclusion

Prior studies find large increases in U.S. wealth inequality over the last three decades based on
measures of wealth concentration that exclude Social Security. We find that, when Social Security
is incorporated into inequality estimates, top wealth shares have not increased since 1989. Our

top wealth estimates may still be overstated because we exclude programs like disability insurance

2For Saez and Zucman (2016), we report updated time series available from Gabriel Zucman’s website (February
2022 version). Saez and Zucman (2016) report an increase of the top 1% share from 27.8% to 41.8% between 1989

and 2013 whereas the updated time series shows an increase from 28.6% to 35.7%.
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and Medicare, which accrue disproportionately to the bottom of the wealth distribution. Overall,
our paper shows that public transfer programs like Social Security make the U.S. economy more
progressive, and it is important for inequality estimates to reflect this. Much more work is needed

to arrive at a fuller understanding of wealth concentration in America.
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INTERNET APPENDIX

In this appendix, we give a detailed account of the methodology described in Section 4. We ex-
plain the construction of our dataset to allow for replication and explain our discount rate assump-
tions. We then describe the adjustments we make to reflect life expectancy differences, early/late
retirement choices, and benefit adjustments for those who receive survivor benefits, or do not re-
ceive benefits at all. Next, we explain the steps to constructing heterogeneous discounts rates used
in Section 7.3. Finally, we provide a lengthy discussion of the steps followed to assign simulated

Social Security wealth to individuals.

A Data Appendix: Survey of Consumer Finances

We use the triennial Survey of Consumer Finances for two main purposes: (i) measuring mar-
ketable wealth shares, and (ii) estimating aggregate Social Security wealth, and determining the
share of Social Security wealth going to the wealthy. The SCF is well suited to measure marketable
wealth shares as it covers most asset classes and provides detailed information on households’ li-
abilities. We measure marketable wealth using the net worth variable: the sum of assets net of
liabilities.

A.1 Raw SCF

Social Security benefits To study Social Security in the SCF, we collect several variables from
the raw SCF data which are listed below. We report the variable name for the second person in the

household (typically the spouse) in parentheses.

— X5306 (X5311): Social Security benefit amount. Note that these are reported at different

frequencies.
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— X5307 (X5312): Social Security benefit frequency. The variable values and their corre-
sponding frequencies are as follows: 4) monthly, 5) quarterly, 6) annually, 12) every two

months, -7) other, 0) no benefits.

— X5304 (X5309): Social Security benefit type. This variable takes three values, which

represent three benefit categories: 1) retirement, 2) disability, and 3) survivor.
— X5305 (X5310): Number of years receiving Social Security benefits.
— X19: Age of second person.
— X103: Gender of second person.

From these we create a series of variables. First, we create a payment frequency variable, given by

/

12 if X5307 (X56312) =4
4 if X5307 (X5312) =5
1 if X5307 (X5312) =6
pay-freq =
2 if X56307 (X5312) =11
6 if X5307 (X5312) = 12

0  otherwise

\

which allows us to calculate annual benefits, given by

X5306 * pay_freq if Head of Household
ssinc =

X5311 x pay_freq if Second Person in Household.

We further subdivide this income by benefit type, with retirement income given by

ssinc if X5304 (X5309) = 1
ssinc_ret =

ssinc if X5304 (X5309) = 2 & age (X19) > 62
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and observed survivor benefits given by

ssinc_ben = ssinc if X5304 (X5309) = 3.

Note that the second condition for retirement benefits assigns disability benefits going to people

of retirement age as retirement benefits, consistent with the SSA. Finally, we calculate the age at

retirement, which is given by

age — X5305 if Head of Household
ret_age =

X19 — X56310 if Second Person in Household

and is used to calculate full retirement age benefits in Section B.2.

Wage income To perform the individual assignment of Social Security wealth, we also gather

data on individual income from the SCF. In particular, we gather:

X4112 (X4712): Pre-tax wage income from primary source. Note that these are reported

at different frequencies.

X4113 (X4713): Pre-tax wage income from primary source frequency. The variable values
and their corresponding frequencies are as follows: 1) daily, 2) weekly, 3) biweekly, 4)
monthly, 5) quarterly, 6) annually, 11) semi-annually, 12) every two months, 18) hourly, 31)

twice per month, -7) other, 0) no benefits.
X4110 (X4710): Hours worked in normal week for primary source.

X4509 (X5109): Pre-tax wage income from secondary source. Note that these are reported

at different frequencies.

X4510 (X5110): Pre-tax wage income from secondary source frequency. The variable
values and their corresponding frequencies are as follows: 1) daily, 2) weekly, 3) biweekly,
4) monthly, 5) quarterly, 6) annually, 11) semi-annually, 12) every two months, 18) hourly,

31) twice per month, -7) other, 0) no benefits.
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— X4507 (X5107): Hours worked in normal week for secondary source.

We frequency adjust the reported wage income to obtain annual individual income for individuals,

given by )

365 if X4112 (X5312) = 1
52 if X4112 (X5312) = 2
26 if X4112 (X5312) = 3
12 if X4112 (X5312) =4
4 if X4112 (X5312) =5

wage_pay freq = ¢ 1 if X4112 (X5312) =6
2 if X4112 (X5312) = 11
6 if X4112 (X5312) = 12
Hours x 52 if X4112 (X5312) = 18
24 if X4112 (X5312) = 31
0 otherwise

\

From this we take annual wages as

wage_annual = X4112 X wage_pay_freq.

These are done for each income source.

Household debt We also collect data on household interest rates and loan amounts for different
types of debt which are used to construct the heterogeneous discount rates from Section 7.3. The

loan types and accompanying variables are:

— Mortgages: Balance outstanding — X805, X905, X1005; Annual interest rate — X816,
X916,X1016.
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— Other property loans: Balance outstanding — X104 4; Annual interest rate — X1045.

— Lines of credit: Balance outstanding — X1108, X1119, X1130; Annual interest rate —

X1111,X1122,X1133.
— Home improvement loans: Balance outstanding — X121 5; Annual interest rate — X1216.

— Real estate investment and vacation property loans: Balance outstanding — X1715,

X1815,X1915; Annual interest rate — X1726, X1826, X1926.

— Auto loans: Balance outstanding — X2218, X2318, X2418, X7169; Annual interest rate

— X2219,X2319,X2419,X7170.

— Non-auto vehicle loans: Balance outstanding — X2519, X2619; Annual interest rate —

X2520,X2620.

— Other consumer loans: Balance outstanding — X2723, X2740,X2823,X2840,X2923,

X2940; Annual interest rate — X2724, X2741, X2824,X2841,X2924,X2941.

These data are used to obtain the value-weighted interest rate on debt for all households.
A.2  Cleaned SCF Extract

All wealth variables come from the cleaned SCF extract data. In particular, the networth
variable is used to calculate the wealth distribution in each survey. This variable includes all assets
less debt given in the SCF. We add to this the wealth held by the Forbes 400 as listed in the
replication code of Saez and Zucman (2016). The SCF does not survey people beyond a certain
wealth threshold, so people in the Forbes 400 are excluded from the sample. To fill this gap, we
add aggregate Forbes 400 to the aggregate wealth of the Top 0.01%. In addition, we also add
the aggregate value of defined benefit pensions into the SCF using data from the Distributional
Financial Accounts (DFA) provided by the Federal Reserve Board of Governors (Batty et al.,

2019). The DFA provide data on the dollar value of the stock of defined benefit pension obligations
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going to the top 0.1%, the rest of the top 1%, the 90th-99th percentile, the 50th-90th percentile,
and the bottom 50%. To incorporate these data to our results, we add the appropriate number to
our aggregate wealth of the top 1%, top 10%, and bottom 90% in all results focusing on wealth
inequality. Finally, results in the main text are reported at the individual level. This means that
when reporting wealth shares, we split two person households and assign equal networth to
each member. The results are nearly identical when creating wealth shares at the household level.

We also calculate a liquid wealth variable which is used to construct Figure 9. The component

pieces of this variable are as follows:

1ig: liquid accounts, which is the sum of all checking, savings, and money market accounts,

call accounts at brokerages, and prepaid cards.

cds: certificates of deposit.

nmmf: directly held mutual funds.
— stocks: wealth held in stocks.

— bond: wealth held in bonds of any type excluding savings bonds.

savbnd: savings bonds.
From these, liquid wealth is given by
liquid.wealth = 1iq + cds + nmmf + stocks + bond + savbnd. (A.1)

We also add two additional components to construct a measure of quasi-liquid wealth. These

pieces are as follows:

— retqgliqg: quasi-liquid retirement accounts, which are the sum of IRAs, thrift-type ac-

counts, current pensions, and future pensions.
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— homeeq: home equity, which is the value of the home less the outstanding mortgage prin-

cipal.
From these, quasi-liquid wealth is given by
quasi_liquid.wealth = liquid _wealth + retqliq + homeeq. (A.2)

Finally, it is important to note that the Raw SCF values are in nominal terms (e.g. the 1995 Raw
SCF is in 1995 dollars) while the Cleaned SCF Extract are in the dollars of the most recent survey
year (e.g. 2019 dollars at the time of this writing). The SCF adjusts the Cleaned SCF Extract
using the Consumer Price Index for all urban consumers (CPI-U-RS) from the Bureau of Labor
Statistics. To make the two datasets consistent, we adjust the Cleaned SCF Extract to nominal

dollars.

B Assumptions and adjustments

B.1 Market implied vs. SSA yield curve assumptions

Appendix Figure E.4 shows the differences in the yield curve assumptions implied from Trea-
sury notes and the assumptions used by the SSA to compute the present value of Social Security
obligations. The SSA discount rates are based on historical business cycles rather than market-
implied rates, which is erroneous given the persistence of the current low interest rate environ-
ment.!* An additional piece of evidence of the issues with the SSA’s approach comes from the
Federal Reserve, which reported in December, 2019 FOMC meeting projections that median long-
run nominal rates are expected to be around 2.4-2.8%, with an upper bound of 3.3%, significantly

below the 5+% suggested by the SSA.
B.2 Full retirement benefits

To validate the simulation methodology, we compare benefits in the simulated and SCF data.

In reality, individuals can choose to retire early or delay retirement, meaning we must adjust their

3Summers, Lawrence, “U.S. Economic Prospects: Secular Stagnation, Hysteresis, and the Zero Lower Bound,”

Business Economics, 2014, 49 (2).
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benefits in the data to compare them with benefits implied by the simulation. Beneficiaries retiring
before the full retirement age receive reduced benefits, while beneficiaries retiring after the full
retirement age receive increased benefits. Therefore, we define individual ¢’s full retirement benefit

as
Benefit;

Full Retirement Benefit, = —————
Adjustment

where the adjustment term depends on the number of years that the beneficiary retires early or late.

For beneficiaries retiring early, the discount is 5/9% for each month before the full retirement
age, up to 36 months, and 5/12% for each additional month. For beneficiaries retiring late, the
amount of the credit depends of the beneficiary’s birth year and can be found here. Further, the
full retirement age is different for each cohort and can be found here. From these data, we create
the full retirement_age variable allowing us to determine the number of years of early or late
retirement as

ret_discount_years = full retirement_age — ret_age.

This variable allows us to compute the appropriate benefit adjustment.

Here is an example to help clarify the procedure: Take a 62 year retiring in 2019. This person
was born in 1957, meaning that the full retirement age for her cohort is 66 years and 6 months old.
For this person, we have Adjustment = (1 — g - 36 — % - 18), meaning that the full retirement

benefit is given by
Benefit;
(1—-2-36—3-18)

In this case, the observed benefit is adjusted upward to account for the early retirement discount.

Full Retirement Benefit; =

Conversely, if the individual retires late, her observed benefit will be greater than the calculated

full retirement benefit.

B.3 Adjusting life expectancy by income

We adjust for differential life expectancy across income centiles using data from Chetty, Fried-

man, Leth-Peterson, Nielsen and Olsen (2014) as reported by the Health Inequality Project (HIP).
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Figure B.1: Life expectancy differential, 2001-2014

This figure plots the difference in life expectancy for people in the top half and bottom half of the lifetime earnings
distribution. The differences for men and women are plotted separately. The vertical line in the middle of the graph
denotes the period before and after 2007.
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These data provide life expectancy at age 40 for each lifetime income centile from 2001 to 2014.
Since our sample starts in 1989 and goes until 2014, we apply the 2001 data for all years between
1989-2001 and the 2014 data for 2014-2019. Assigning the 2001 values to previous years seems
to be a reasonable assumption, as the life expectancy differential between high and low income
individuals is flat from 2001-2007, then expands after the 2008 Financial Crisis, as shown in Fig-
ure B.1.

Using these data, we compute the number of years fewer (more) that a retired SCF respondent
will live given their lifetime income centile. We then adjust the respondents age to reflect the
shorter (longer) longevity implied by the data. To do this, the compute the life expectancy spread
for each lifetime income centile in the HIP data, which is given by

Life EXpeCtanCYCentile,t

centile,t = 1 100 . ’
100 Zcentile:l Life EXpeCtanCycentile,t

Life Expectancy Spread
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We then take these life expectancy spreads and merge them with our primary mortality dataset
coming from the Human Mortality Database (HMD). We then calculate the number of years fewer
(more) people in the lower (higher) centiles of the income distribution live based on the uncondi-

tional life expectancy (i.e. at age 0). We define this as the year difference which is given by

Year Differencecensic, = (Life Expectancy Spread,.,,, ., — 1)

x Unconditional Life Expectancy,

which is rounded to the nearest integer. Note, that this will be negative for people in the bottom half
of the lifetime income distribution and positive for people in the top half. From this, we calculate

the effective mortality age for each SCF respondent, which is given by

Effective Mortality Age = Current Age, — Year Difference cptiic t-

i,centile,t

We then assign survival probabilities to that individual based on their effective mortality age.

Completing the life expectancy adjustment requires a valid proxy for lifetime income. Un-
fortunately, the SCF does not provide income histories. However, we can extrapolate based on
the Social Security retirement benefits centile. Since Social Security benefits are a monotonically
increasing function of lifetime income, this proxy allows us to preserve the order of individuals
within the lifetime income distribution, which we then apply to the life expectancy adjustment.

An example is illustrative on this procedure: the life expectancy for men in 2019 in the HMD
data is 76 years, and in that year, a person in the 1st lifetime income centile lives approximately 9
years less than the average person. Therefore, a 40 year old man in the 1st lifetime income centile
has an effective mortality age of 49 years old, and he would be assigned the survival probabilities
of a 49 year old man in 2019. We apply this life expectancy correction both to retired workers and
to those still in the workforce, whose earnings histories we simulate.

When differences in mortality rates are accounted for, per capital Social Security wealth that

accrues to the bottom decile falls by nearly 20%, and per capita Social Security wealth falls for
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Figure B.2: Adjusting for differential in life expectancy

This figure shows per capita Social Security wealth for each person in the SCF, applying population weights, for people
in the top 10% (Panel A) and bottom 90% (Panel B) of the non-Social Security wealth distribution. Life expectancy
adjusted values incorporate differential life expectancy across income centiles using data from the Health Inequality
Project (HIP), as outlined in Appendix B.3.
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the bottom six deciles. We modify our estimates of cohort Social Security wealth to reflect these
differences.

However, this adjustment does not have a large impact on top wealth shares. This is due to
an increase in the benefit-weighted average life expectancy of beneficiaries in the bottom 90%
which can be seen in Figure B.2. Specifically, those in upper deciles of the marketable wealth
distribution live for longer (more years of benefits) than those in lower deciles. Within the bottom
90%, the effect of this adjustment is to decrease benefit-years for individuals with lower benefits,
and increase benefit-years for individuals with higher benefits.

As such, adjusting for the relationship between income level and mortality rates increases So-
cial Security wealth for both the top and bottom of the overall wealth distribution. Though the
increase in aggregate Social Security wealth goes disproportionately to the wealthy, it remains,

nonetheless, much more equally distributed than marketable wealth.'*

141t is worth noting that this exercise illustrates the issue with a singular focus on top shares as a measure of wealth

inequality. Differences in life expectancy disproportionately impact those at the bottom of the wealth distribution, but
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B.4 Capitalizing implied survivor benefits

Widows can receive a share of the Social Security benefits of their deceased spouses. We
account for this when capitalizing benefits by computing how likely it is that a respondent’s spouse
is alive given that the respondent is deceased, under the assumption that the survival probabilities
of the couple are uncorrelated. In particular, widows can receive the maximum of their benefit and
their deceased spouse’s benefit. The implied present value of survivor benefits is therefore given

by

Implied Survivor Benefits; , = max {Spouse Benefits, , — Benefits, 4, O}

00 s—1 spouse
« Z [L= migrn(1 — My i1k )
1+7r
= + Tttts

where m represents the survival probability and r the real discount rate.

B.5 Proportion of people with no benefits

The vast majority of retirees receive some form of Social Security benefits. However, a fraction
of retirees have insufficient work history to receive benefits. When aggregating Social Security
benefits, we must take this into account. This requires a reasonable estimation of the proportion of
people in each cohort that do not receive benefits.

We estimate this using Deaton and Paxson (1994) regressions for each gender, which is a

constrained regression of the following form

log(Pr(No Retirement Benefits) ): o5 = V¢ + 70 + 0p + Et.a (B.1)

standard measures of wealth concentration focus on the share of aggregate wealth accruing to those at the top, thus

missing out on such dynamics.
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subject to

2016

> u=0 (B.2)

1989

2016
> ult —2002.5) =0 (B.3)
1989
e = 0. (B.4)

where a represents each age, ¢ each survey year, and b each birth year.!> The coefficients of interest
are the birth year fixed effects, where this empirical set-up allows us to adjust for survey specific
sampling error and age specific effects. The fitted values by birth year are shown in Appendix
Figure E.5, where the average number of zero Social Security income respondents is shown to
be 10% for men and 20% for women. In the simulation, these estimates are used to determining

average Social Security wealth.
B.6 Heterogeneous discount rates

This section gives greater detail on how the private discount rates from Section 7.3 are con-

structed.

Defining constrained households This procedure identifies two different types of households:
unconstrained and constrained. Unconstrained households are defined at those with no debt and
greater than $10,000 in 2018 dollars invested in liquid assets or greater than $50,000 in 2018

dollars in quasi-liquid assets with each of these quantities defined by
liquid_wealth = 1iq + cds + nmmf + stocks + bond + savbnd

and

quasi_liquid.wealth = liquid_wealth + retqliq + homeeq.

The remaining households are defined as constrained. Since these cutoffs are somewhat arbitrary,

we examine the results under alternative cutoffs. In particular, the results with more conservative of

SNote that respondents are grouped into three-year age and birth year cohorts in this estimation.
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$15,000 and $75,000 in liquid and quasi-liquid wealth and more lax cutoffs of $5,000 and $25,000
in liquid and quasi-liquid wealth are within several basis points of the baseline results. This is

because most households without debt in SCF have substantial liquid and quasi-liquid wealth.

Individual credit spreads For constrained households, we construct a value-weighted interest
rate for each individual in the SCF using the interest rates paid on mortgages and other property
loans, auto and other vehicle loans, and personal loans. We then construct a spread over the
safe rate by subtracting the annualized yield on the 5-year constant maturity treasury bond from
Giirkaynak, Sack and Wright (2008). An aggregate value-weighted spread is then constructed by
combining households by their 5-year age group (e.g. 20-24 year olds, 25-29 year olds, etc.),
survey year, and earnings quintile (constructed using the income variable in the SCF extract)
level using the total amount of debt in each group and the SCF weights. Earnings quintiles are

constructed within each 5-year age group and survey.

Estimating credit spreads and transition probabilities over the life-cycle To understand how
this spread evolves over the life-cycle, we estimate a Tobit model for each earnings quintile with
the spread as the dependent variable and a cubic polynomial for age and year-fixed effects. The
Tobit model prevents the fitted values from being lower than 0. We estimate the model on the
average within each five-year age group, survey year, and earnings quintile. The model estimated
is given by

Y.t + /617qa + 62,(1@2 + ﬁS,qa3 + €a,q,t if Sz,q,t >0
Saqt = . (B.5)

0 ifs; ., <0
where s, is latent. We use the estimates of s, as the spread. This gives us the value of the
spread conditional on having debt at each age and for each earnings quintile.

To understand how constrained households transition to unconstrained households over the
life-cycle, we fit a Tobit model with a lower bound of 0 and upper bound of 1 for each year and

earnings quintile, with the fraction of individuals receiving the market rate in each survey year-

age-earnings quintile as the dependent variable and age as the independent variable. This is given
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1 ifp:,q,t Z 1
Pagt = (gt + Mg + €aqe 0 <ifp} , <1- (B.6)
0 if pz,q,t S 0

where p;, . is latent. We use the estimates of p;, , as the transition probabilities.

Figure B.3 shows the discount rate adjustment and fraction discounting at the market rate for
each earnings quintile across age in 2019. Panel A shows the estimated spread. When constructing
forward rates for constrained households, we assign the a + h — 1 year spread for the h year
forward rate. For example, a 30-year old receives the 30-year old spread added to cashflows one
year in the future, the 49-year old spread added to cashflows twenty years in the future, and so on.
The discount rate adjustment has been rising through our sample and is lowest for the top 20% of
earners. Panel B shows the fraction of households receiving the market discount rate at each age.

This is rising throughout the life-cycle and across the income distribution.

Constrained yield curve The predicted spreads and likelihood of transition are then used to
construct the yield curve for constrained households in each age-earnings quintile-year. To do this,
we make the assumption that households only transition from discounting according to the interest
rate on their debt to the market discount rate, not the other way around. Under this assumption, the

yield for constrained households can be expressed recursively as

1

_ B . 1-h
Yh,a,qt = (1 + yhflﬂy(],t) 1+ unconstrained
h?a7q7t

1

1_pa+h—1qt> trained l—h( 1 1 ) h

— (S Rehelat ) (g 4 o __ _ -
< 1— Paqt ( h—1, ,q,t) 1 i f}llx?acg};tramed 1 4 f}cl?;;;gmed

constrained

where y is the constrained yields and the initial condition is 9o 4,4t = yg?gfggined = 0. The

forwards rates here are given by

funconstrained __ prisk-adj
h ,a,q 7t - t, h

55



Figure B.3: Discount rate adjustment and fraction receiving the market rate

Panel A shows the fitted values from a Tobit model from Equation (B.5) of the average value-weighted interest rate
for each age and earnings quintile using the interest rates paid on mortgages and other property loans, auto and
other vehicle loans, and personal loans less the annualized yield on the 5-year constant maturity treasury bond from
Giirkaynak, Sack and Wright (2008). The Tobit contains a cubic polynomial for age and year-fixed effects as the
independent variables. Panel B shows the fitted values from a Tobit model from Equation (B.6) of the fraction of
households receiving the market discount rate with the independent variable is a linear term for age for each earnings

quintile and survey year. This model is estimated separately for each year and earnings quintile. Values are restricted
to be between 0 and 1.
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The resulting 10-year yields from this exercise are what is plotted in Panel 1 of Figure 10 for
different earnings quintiles at each age in 1989 and 2019. The Panel 2 of Figure 10 combines the
constrained and unconstrained yields to plot the average yield applied across both constrained and

unconstrained households. This is given by

S|

Unaat = | Paga(1+ ypeomm@ne )= 4 (1 — poo) (14 Ghage) "] — 1. (B.8)

C Individual assignment procedure

This section discusses how we assign Social Security wealth to individuals for whom we do

not observe data on Social Security benefits in the SCF. This involves assigning simulated Social

56



Security wealth for non-recipients below age 66 and a backfilling methodology for non-recipients

between 66 and 69.

Individuals below 66 For individuals below 66, we simulate future earnings paths to assign
Social Security wealth. Specifically, we apply this procedure to all SCF respondents below the age
of 62 and all respondents between the ages of 62 and 66 who have not yet claimed their Social

Security benefits. The assignment method proceeds as follows:

1. We construct wage income for each individual in the SCF by splitting household wageinc
between household members. To do this, we calculate the the fraction of reported individual
wage income in the household accruing to the head of the household which is reported in
the SCF raw data. We then multiple this fraction by wageinc from the SCF extract to
obtain individual wage income. The reason we use this procedure, is that individuals often
misreport their wage income in the raw SCF responses. Household wage income, however,
is more accurate as respondents are asked to report information from their tax filings, in

particular, line 1 of IRS form 1040.

2. We construct an income matching variable for each individual in the SCF from the individual
wage income variable from Step 1. This variable, which we will refer to as match_inc, is

constructed by:
(a) If income is less than five times the Social Security wage index in their survey year
wage;, we round each individuals wage income to the nearest multiple of .1 X wage;.

(b) If income is greater than five times wage; but less or equal to than twenty times wagey,

we round each individuals wage income to the nearest multiple of .5 X wage;.
(c) If income is greater than twenty times wage;, we replace individuals wage income
equal to 20 x wage;.
3. We construct an identical mat ch_inc variable on current earnings for each simulated earn-

ings path.
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4. We create conditional expected Social Security wealth in the simulated data by averaging

across simulated observations with the same year, age, gender, and match_inc.

5. We match each individual in the SCF with their respective year-age-gender-match_inc

observation in the simulated data.

This method creates a match for all SCF respondents.

For individuals between 62 and 65, we need to make an additional adjustment. In particular,we
set the assigned Social Security wealth to zero for some individuals to ensure that we have the
correct portion of individuals receiving no benefits: 10% of men and 20% of women in each age-
year-gender group. These are based on the results of the Deaton-Paxson estimation procedure
shown in Appendix B.5. For these individuals, we reach the desired number of non-recipients for

each year-age-gender group as follows:

1. We start with those assigned zero social security wealth by the simulation. If these individ-

uals make up 10% (20%) of the population for men (women) in each age-year, we stop.

2. If not, we randomly assign zero social security wealth to individuals with the lowest income

until we reach the 10% (20%) threshold for men (women).

Individuals between 66 and 69 For respondents aged 66—69, we do not simulate Social Security
wealth and instead rely on a backfilling methodology for individuals not receiving Social Security

benefits. The process for this is as follows:

1. We fill in the average observed retirement-adjusted Social Security wealth in the data for
recipients aged 7073 from the succeeding survey adjusted for inflation. For 2019, we fill
in the average observed retirement-adjusted Social Security wealth in the data for recipients

aged 70-73 from the 2019 survey.
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2. We adjust these filled benefits downward, since these respondents also have a higher proba-

bility of being a non-recipient. This adjustment is given by

> 1{No Benefits} — .1(1 + 1{Female})
> 1{No Benefits}(1 — .1(1 4+ 1{Female}))

9 —
ad.]a,t,s -

where 1{z} is an indicator variable equal to 1 when conditions x are met. This adjustment

is calculated for each year-age-sex-population combination.

Individuals over 70  For all individuals older than 70, we obtain all values from the data. Nothing
needs to be filled in for these observations, as there is no benefit from claiming after 70. In reality,
some people may claim later, but we assume that these individuals will not receive benefits for the

remainder of their lives.

D Market beta of aggregate labor income

Consider the following exogenous system of stochastic processes

T
a]
dy; = —Rydt + dzy, (D.1)
T
o? 0
dsy = | p— o + Qy; | dt + dz, (D.2)
o
ll,t = Y + 8 — (St, (D3)
T
0
dmy = —rmdt — mpdzy, D.4)
A

where y; is log output, s; = log S, is log stock price, [, ; = log L ; is log wage, m is the state-price
T

density, A = ?, and z; = [Zu z%] is a standard Brownian motion. Note that, for now, we

allow the o # o, which is different than in Equation (10) and gives us a more general solution.

We want to find the beta at time ¢ on a “wage strip”, which is a security that pays out L; ;1,, at
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t + n and is denoted by

. Cov, (r,{”dt, rf 1’"dt>
LN __
! Var, [ri"dt]

In this economy, the instantaneous return on the market r}" is defined by

T

ds 1 0
rdt = ?: = dsi + 3 (ds)” = (4 ¢yy) dt + dz,

and the instantaneous return on the wage strip rtL V" by

where PtL U™ is the price of the wage strip. By no-arbitrage, the price of the wage strip is given by

n U n ~ ~
P =, { — Lmn} = E¢ [exp {fiien — 7o + Liesn}], (D.5)
t
where 7; = log m;. The process 7 is given by
) T
d 1/d 1 0
diy = —t -~ (Z2) = (==X at - dz
Tt 2 Tt 2 b\

which comes from a straightforward application of Ito’s lemma.
To solve Equation (D.5), we are left with finding [, ;1,, which is equivalent to solving for y;

and s;. Using Ito’s lemma, we find that

T

—kKt g1 ' KS
Yy =€ Yo + € dzs
0

_O'S

Now, to find s;, we introduce a new variable S; defined as

St = St + — Ui,
K
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which is given by

T
2 =0,
dgt = dSt + ?dyt = (M - U—) dt + KL dZt
K 2 o — %0'3
T
5 o? o
>S5S =|\p——|)t+ 2t
2 o— %05
Using this expression, we solve for s;, yielding
T
.9 ( 02> co| o
St=8 =~ =\ MU— 75 2t
R 2 o— 2o,
T
o t
?efnt Yo + ! / ensdzs
K 0, 0
which implies that /; ; equals
T
¢

0'2 gy
llvtzyt+8t—5t=(u———5)t+ Zt—f-(l—?)yt.
2 o—2%q, K

Plugging everything back into the exponential expression of Equation (D.5), we obtain

T T
- . 1, 0 1., 0
Tipn — Tt + U pyn = —7“—5)\ (t+n)— \ Zt4n — —7“—5)\ t+ \ 2
. T
o’ el ¢
—i—(u—?—é)(t—i—n)—l— O-_?O-S Zt+n+<]-_;)yt+n
T
1 2 0
=(—r—2M)n+ ,u—g——é (t+n)+ 2+
2 2 \
. T
w1l
Zt+n+(1_?> Yttn
o—20,— )\ K
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Note that all components inside the exponent in Equation (D.5) are normal variables. Hence, we

can rewrite the equation as

n . . 1 _ .
PtLl’ = exp {]Et [T — T+ Lpn) + §Vart [T — 7+ ll,t+n]} ; (D.6)

which leaves us with finding the two components in the exponent. Also note how we can express

Yttn VA Yy
T
t+n
_ 01
Yorn = € " |y + / e dz,
_O'S 0
T
t+n
_ g1 _
L Y, + / 6N(s t)dZS
_0—8 t

The first expression, E; [1,, — 7 + l144n], IS given by

2 1
Et [ﬁt+n_7}t+l1,t+n] = (M—J——é)t— (5 ()\—U)2+(5) n—+

2
. T
Lo
(1 — ?> ey | 2
K o— 2o,
and the second expression, Var; [Ty, — Tt + l1 44n], DY
i i - é 2 é 2
Vart [ﬂ—t-f—n — T —+ ll,t—f—n] = EO‘! + | o — —0g — )\ n
AT i
1—= — (1 wn
+< - (Jl—i-as)zﬁ( e )
1
+2 (1 — ?) (?012 + ?05 — 005+ )\JS) - (1 — e”m) .
K K K K
From this, we obtain the solution for PtLl’”,
P =exp{at +b+cy, +d %}, (D.7)

62



a=u— %? -0
2
b(n) = — (5—%:% (0l2+03)+§0s(0—)‘))”+ (1_%) (Ulz—i_az)i(l_
T
c(n) = (1—%) e "
i |
.

e

—2nn)

From Equation (D.7), we can find the return on the wage strip by differentiating its price. To

do that, we can rewrite its price as
Ptle = exp {PtLhn} )
where
PM" = at 4 b(n) 4 e(n)y, + d* z.
By Ito’s lemma we have (note that dn = —dt)

AP = (a— b (n) — ¢ (n)y, — ke(n)y,) dt + | e(n) +d | dz,

where
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Then, the return on the wage strip equals

dpkn

Lin
B,

1 2 1 2 co; + ¢q
=la—"V(n)+= (cgl + ?Ul) + = (a — ?05 — cas) dt + PR dz
2 K 2 K o— %as — co,

meaning that the expected return is
n 0 S ¢
E, [rtLh ] _M_(ﬂ_r>_ (—+C>.

This gives the beta on the wage strip as

L
T‘t 17ndt -

1 2
_ appn 1 L (appen)

glin — Covy (rf‘dt, rtle"dt> —1-Z ¢ +c
B Var, [ri"dt] B o

Further, we can test if the CAPM holds in this economy. To do this, we assess if [£; [rtL L r] =

LK, [ — r] holds. The RHS of the expression is given by

porlry i = (1= % (24)) (w-r+ou)
o] = (1= 2 (2e) o)

Therefore, the CAPM only holds when ; is zero in this economy.

and the LHS by

Finally, note that if we assume no contemporaneous correlation between the labor and stock

market (¢, = o), the results reduce to

Lon (1 — %) (1—em)

E, [Tth] - <1_?) (L—e™) (u—r)+r

K

while the discount rate remains unchanged as it does not depend on 5. So, when n — oo, the beta

convergesto 1 — £ =1— 38 — (5,
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E Additional figures

Figure E.4: Market Implied and Social Security Administration Yield Curve Estimates

This figure presents the differences between the yield curves implied by treasury markets and those used in SSA
reports. The market series is extended by extrapolating the 29-to-30 year forward rate into the future, as described in

Section 3.
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Figure E.5: Zero-Social Security Income Estimates: Deaton-Paxson Regressions

This figure shows the results for the Deaton-Paxson regressions outlined in Appendix B.5. The solid lines represent
the estimated proportion of male and female respondents not receiving benefits after adjusting for survey-year and age

specific fixed effects in a constrained. The dashed lines represent the mean proportion not receiving benefits for the
1929-1953 birth cohorts.

1929 1935 1941 1947 1953
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Table E.1: Calibration of labor income process

Parameter estimates for Sections 4 come from Specification (6) in Guvenen et al. (2021). Parameters can be found in

Table IV and Table D.3 of the published version.

Parameter Calibration

p 0.959
D2 40.7%
L 1 -0.085
On,1 0.364
Tn2 0.069
02,0 0.714

A 0.0001
De 13.0%
He1 0.271
o 0.285
Oc2 0.037
Oa 0.300

og- 10 0.196
COIT,g 0.768
a, -1 -3.353
b, -t -0.859
Cy 2 -5.034
d,-t-2z -2.895
a,, -1 0.407
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