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Notes and Definitions

Unless otherwise noted, all years referred to in this report are calendar years. 
Numbers in the text and tables may not add up to totals because of rounding. 
Supplemental data are posted along with this report on the Congressional 
Budget Office’s (CBO’s) website, www.cbo.gov/publication/49795. 

Actuarial balance: The difference between the summarized income rate and 
the summarized cost rate (see those definitions below).

Eighty percent range of uncertainty: A range of uncertainty based on 500 
simulations using CBO’s long-term model. Outcomes were above the range 
in 10 percent of the simulations, below the range in 10 percent, and within the 
range in 80 percent.

Full retirement age: The age at which a person can receive unreduced Social 
Security benefits.

Lifetime earnings: The present value of an individual’s real (inflation-adjusted) 
earnings over a lifetime. 

Lifetime household earnings: Lifetime earnings for someone who is single in 
all years equal the present value of his or her real earnings over a lifetime. In 
any year in which a person is married, the earnings measure is a function of his 
or her earnings plus those of his or her spouse (adjusted for economies of scale 
in household consumption).

Mean: The average. When the mean outcome for a group of people (defined in 
this report by birth cohort and lifetime household earnings category) is shown, 
the value is the average for all people in that group.

Median: The middle of the distribution.

Payable benefits: Benefits as calculated und ent law, reduced as necessary 
to ensure that outlays do not exceed the So urity system’s revenues once 
the balances in the Social Security trust fun exhausted. If that occurred, 
the Social Security Administration would r ll scheduled benefits such 
that outlays from the funds equaled revenu ing into the funds each year.

Present value: A single number that expres w of current and future 
income or payments in terms of an equiva
point in time. The present value depends o
discount rate, used to translate past and fu
time.

Quintile: Any of five equal groups into wh
according to the distribution of a particula

Replacement rate: Annual benefits at age 6
lifetime earnings. For this purpose, average
average of the highest 35 years of earnings 
or for growth in prices. 

Scheduled benefits: Full benefits as calcula
the amounts available in the Social Securit

Summarized cost rate: The present value o
present value of a year’s worth of benefits a
divided by the present value of gross dome
payroll over the same period.

Summarized income rate: The present val
the trust funds’ initial balance, divided by 
payroll over the same period.
er curr
cial Sec
ds are 
educe a
es flow

ses a flo

lent lump sum received or paid at a 
n the rate of interest, known as the 

ture cash flows into dollars at that 

ich a population can be divided 
r variable.

5 as a percentage of average annual 
 annual lifetime earnings are the 
adjusted either for growth in wages 

ted under current law, regardless of 
y trust funds.

f outlays for a period, plus the 
s a reserve at the end of the period, 
stic product (GDP) or taxable 

ue of tax revenues for a period, plus 
the present value of GDP or taxable 
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The System’s Finances

 part of this report (Exhibits 1 through 7) examines Social Security’s financial status from
he fullest perspective is provided by projected streams of annual revenues and outlays. A
y measures that summarize the annual streams in a single number. The system’s finance
g the trust fund ratio, which is the amount in the trust funds at the beginning of a year
n that year.
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funds is projected to be roughly constant as a share 
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Three factors account for that projection. CBO 
expects that health care costs will continue to rise 
more rapidly than taxable earnings, a trend that by 
itself would further decrease the proportion of 
compensation that workers receive as taxable earn-
ings. However, the Affordable Care Act will impose 
an excise tax on some employment-based health 
insurance plans that have premiums above a spe-
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responding to that tax—which is scheduled to take 
effect in 2018—by shifting to less expensive plans, 
thereby reducing the share of compensation com-
posed of health insurance premiums and increasing 
the share composed of taxable earnings. CBO pro-
jects that the effects of the excise tax on the mix of 
compensation will roughly offset the effects of ris-
ing costs for health care for a few decades; after 
that, the effects of rising health care costs will out-
weigh the effects of the excise tax. In addition, 
when the distribution of earnings widens as it has 
in recent decades, the taxable share of earnings 
declines because more earnings are above the maxi-
mum amount that is taxed for Social Security. 
CBO projects some continued widening during the 
next few decades. 

Under current law, Social Security tax revenues will 
equal 4.7 percent of GDP in 2038, CBO projects; 
in 80 percent of simulations, tax revenues are 
between 4.5 percent and 4.9 percent of GDP. For 
Social Security outlays, the range of uncertainty 
is much wider: If benefits are paid as scheduled, 
Social Security outlays will equal 6.4 percent of 
GDP in 2038, CBO projects; but, in 80 percent of 
CBO’s simulations, outlays range between 5.3 per-
cent and 7.9 percent of GDP. With outlays likely to 
increase sharply and tax revenues expected to rise 
only slightly (both relative to GDP), the difference 
between them is projected to increase from 0.4 per-
cent of GDP in 2013 to 1.7 percent in 2038. The 
gap widens further beyond 2038, in part because 
life expectancy is expected to continue to rise. 
te: Tax revenues consist of payroll taxes and income taxes on benefits in the specif
benefits and administrative costs; scheduled benefits are benefits as calculated
regardless of the balances in the trust funds.

The range spans the outcomes of 80 percent of CBO’s simulations. The range of dif
difference between the outlays and revenues shown because each value is drawn fr
 SYSTEM’S FINANCES CBO’S 2014

hibit 2.

cial Security Tax Revenues and Outlays, With Scheduled Benefits, in Selected Yea
centage of Gross Domestic Product

urce: Congressional Budget Office.

x Revenues 4.50 4.66 4.64 4.65
tlays 4.91 6.37 6.54 6.85

fference -0.41 -1.71 -1.90 -2.20

x Revenues
tlays

fference

2013
Actual,

2038 2063 2088
Projected

80 Percent Range of Uncertainty for CBO's Projectionsa

4.5 to 4.9
5.1 to 8.7

-3.8 to -0.6

4.5 to 5.04.5 to 4.9
5.3 to 7.9

-3.0 to -0.8
5.2 to 9.6

-4.8 to -0.7
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Another perspective on the uncertainty of 
projections of Social Security’s finances involves the 
percentage of simulations in which total outlays 
exceed tax revenues by a given amount in a particu-
lar year. In the 500 simulations that CBO ran, most 
of the key demographic and economic factors that 
underlie the analysis vary on the basis of historical 
patterns. In almost every case, outlays equal or 
exceed tax revenues in 2030. Outlays are at least 
1 percentage point greater than tax revenues (when 
both are measured as shares of GDP) in 81 percent 
of simulations for that year and at least 2 percent-
age points greater in 29 percent of the simulations. 
In later decades, projections of outlays are less cer-
tain. Nevertheless, the percentage of simulations in 
which outlays equal or exceed tax revenues remains 
at or above 97 percent through 2080. But the 
increase in uncertainty about outlays causes a 
significant rise in the portion of simulations in 
which outlays exceed tax revenues (as shares of 
GDP) by at least 2 percentage points—that portion 
reaches 55 percent by 2080—and by at least 
3 percentage points—30 percent by 2080.

Uncertainty surrounding projections for Social 
Security revenues and outlays largely derives from 
uncertainty in mortality rates and productivity 
growth. The former has the largest effect on bene-
fits, as life spans determine the number of years 
people receive benefits. The latter affects total earn-
ings and, hence, tax revenues, benefits, and GDP, 
but the ratio of tax revenues to GDP does not 
change much even as the growth of productivity 
changes. Because earnings growth at any point in 
time affects benefits in the future, uncertainty 
about that growth has a greater effect on the future 
ratio of outlays to GDP. 
tes: Tax revenues consist of payroll taxes and income taxes on benefits in the spe
benefits and administrative costs; scheduled benefits are benefits as calculate
regardless of the balances in the trust funds. This analysis is based on 500 sim

GDP = gross domestic product.
 SYSTEM’S FINANCES CBO’S 2014 LONG-TERM P

hibit 3.

rcentage of Simulations in Which Social Security Outlays Exceed Tax Revenues by 
ecified Percentages, With Scheduled Benefits
cent

urce: Congressional Budget Office.

20 98 33 1 0 0 0
30 99 81 29 5 1 0
40 99 82 39 11 2 1
50 98 74 36 10 2 0
60 97 77 47 20 7 1
70 98 82 54 27 11 5
80 97 81 55 30 16 8

By 3 Percent of 
GDP or More

By 4 Percent of 
GDP or More

By 5 Percent of 
GDP or More

By 0 Percent of 
GDP or More

By 1 Percent of 
GDP or More

By 2 Percent of 
GDP or More
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If the projected gap between outlays and revenues 
occurred, it would ultimately eliminate the balance 
in the trust funds. Once the balance was depleted, 
the Social Security Administration would no longer 
have legal authority to pay full benefits when they 
were due. Annual outlays would be limited to 
annual revenues in the years after the exhaustion of 
the trust funds. (As explained in a report by the 
Congressional Research Service, how payments 
would be reduced is unclear. See Noah Meyerson, 
Social Security: What Would Happen If the Trust 
Funds Ran Out? Report for Congress RL33514, 
August 2014.) 

In this analysis, CBO assumes that in each year fol-
lowing the exhaustion of the trust funds, each indi-
vidual’s annual benefit would be reduced by the 
percentage necessary for outlays to match revenues. 
Payable benefits would equal scheduled benefits 
until the trust funds were exhausted; after that, they 
would equal the Social Security program’s annual 
revenues. 

CBO projects that, under current law, the trust 
funds, considered in combination for analytical 
purposes, will be exhausted in 2030. (For the DI 
trust fund, that date is fiscal year 2017; and for the 
OASI trust fund, 2032.) In 2031, revenues are pro-
jected to equal 74 percent of scheduled outlays. 
Under those circumstances, payable benefits will be 
26 percent less than scheduled benefits. For more 
than 20 years thereafter, the projected gap between 
scheduled and payable benefits fluctuates narrowly 
around 27 percent. It then widens, and by 2088, 
payable benefits are estimated to be 34 percent 
smaller than scheduled benefits. 
urce: Congressional Budget Office.

Includes payroll taxes, income taxes on benefits, and, in 2011 and 2012, reimbursements from the Treasury’s genera
to make up for reductions in payroll taxes in those years. Tax revenues shown are consistent with payable benefits; 
would be slightly higher if scheduled benefits were paid because revenues from income taxes paid on those benefits
be higher.

Includes benefits and administrative costs.

85 1995 2005 2015 2025 2035 2045 2055 2065 2075
 SYSTEM’S FINANCES CBO’S 2014 LONG-TER

hibit 4.

cial Security Tax Revenues and Outlays, With Scheduled and Payable Benefits 

Actual Projected

Outlaysb

Tax Revenuesa

Outlays With Scheduled Benefitsb

Outlays With Payable Benefitsb

rcentage of Gross Domestic Product
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To present the results of long-term projections suc-
cinctly, analysts often summarize scheduled outlays 
and revenues as a single number that covers a given 
period. The data are summarized by computing the 
present value of outlays or tax revenues for a period 
and dividing that figure by the present value of 
GDP or taxable payroll over the same period. 

The income rate is the present value of annual non-
interest revenues plus the initial trust fund balance, 
and the cost rate is the present value of annual out-
lays plus a target trust fund balance at the end of 
the period (which is traditionally the following 
year’s projected outlays), each divided by the pres-
ent value of GDP or taxable payroll. The actuarial 
balance is the difference between the income and 
cost rates. 

The estimated 75-year actuarial balance is 
-1.38 percent of GDP, or -3.97 percent of taxable 
payroll. That is, if the Social Security payroll tax 
rate was increased immediately and permanently by 
3.97 percentage points—from the current rate of 
12.40 percent to 16.37 percent—or if scheduled 
benefits were reduced by an equivalent amount, 
then the trust funds’ projected balance at the end of 
2088 would equal projected outlays for 2089. The 
gap in 2088 could be noticeably larger or smaller, 
however. Because the gap between projected costs 
and projected revenues is widening over time, the 
actuarial balance is more negative over 75 years 
than over shorter periods. 
urce: Congressional Budget Office.

te: Benefits as calculated under the Social Security Act, regardless of the balances in the trust funds
scheduled benefits. Over the relevant periods, the income rate is the present value of annual tax 
initial trust fund balance, and the cost rate is the present value of annual outlays plus the presen
worth of benefits as a reserve at the end of the period, each divided by the present value of GDP o
actuarial balance is the difference between the income and cost rates.

The balances displayed generally do not equal the difference between the income and cost rates sho
and high values of the ranges (for the income rate, the cost rate, and the actuarial balance) are draw
simulations.
 SYSTEM’S FINANCES CBO’S

hibit 5.

mmarized Financial Measures for Social Security, With Scheduled Benefits

 years (2014–2038) 5.22 5.96 -0.74 14.95 17.07 -
 years (2014–2063) 4.96 6.10 -1.14 14.17 17.42 -
 years (2014–2088) 4.87 6.25 -1.38 13.98 17.95 -

 years (2014–2038)
 years (2014–2063)
 years (2014–2088)

-5.1
-6.0-2.1 to -0.9

14.6 to 15.4
13.8 to 14.7
13.7 to 14.5 16.2 to 20.4

15.8 to 19.6
15.6 to 18.9

(Difference) Rate Rate (Diff

As a Percentage of Gross Domestic Product As a Percentage of Taxable Pay

Balance Income Cost Ba
Actuarial Ac

CBO's Projections

80 Percent Range of Uncertainty for CBO's Projectionsa

Income Rate Cost Rate

5.1 to 5.4
4.8 to 5.2
4.7 to 5.1

5.4 to 6.7
5.5 to 6.9
5.6 to 7.1

-1.3 to -0.3
-1.8 to -0.7

-3.8
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The trust fund ratio—the balance in the Social 
Security trust funds at the beginning of the year 
divided by the system’s outlays for that year—
indicates the proportion of a year’s cost that could 
be paid with the funds available. CBO projects that 
the ratio will fall to 3.2 this year (from 3.3 in 
2013). Under current law, the ratio is expected 
to reach zero in 2031; that is, the trust funds 
(combined) will be exhausted by the end of 2030 
and payments to beneficiaries would need to be 
reduced to make outlays equal revenues.

The year in which the trust funds are exhausted 
could differ from CBO’s projection, however. CBO 
simulated alternative outcomes by varying most key 
demographic and economic factors on the basis of 
historical experience. The shaded area in the figure 
shows the 80 percent range of uncertainty. The 
intersection between the shaded area and the hori-
zontal line at zero, spanning the years 2028 
through 2037, corresponds to the 80 percent range 
of uncertainty about the year in which the trust 
fund ratio falls to zero. But 10 percent of the time, 
the trust fund ratio falls to zero in 2028 or earlier 
(that is, the trust funds are exhausted by 2027 or 
earlier). And another 10 percent of the time, the 
ratio drops to zero in 2037 or later (that is, the trust 
funds are exhausted by 2036 or later).

The negative amounts in the figure represent 
CBO’s estimates of the cumulative amount of 
scheduled benefits plus interest on debt incurred to 
pay those benefits that cannot be paid from the 
program’s revenues under current law, expressed as 
a ratio to outlays in each year. By 2038, that short-
fall amounts to more than two years’ worth of 
benefits and is growing rapidly. 
urce: Congressional Budget Office.

tes: The trust fund ratio is the ratio of the trust fund balance (the amount in the trust funds) at the beginning of a yea
to outlays in that year. Outlays consist of benefits and administrative costs. The trust funds are exhausted when th
trust fund ratio reaches zero. Under current law, the trust funds cannot incur negative balances. The negative balan
shown in this exhibit indicate a projected shortfall, reflecting the trust funds’ inability to pay scheduled benefits o
of current-law revenues. 

The dark line indicates CBO’s projection of expected outcomes; the shaded area indicates the 80 percent range of
uncertainty around the projection. 

985 1995 2005 2015 2025 2035 2045 2055 2065 2075 2
 SYSTEM’S FINANCES CBO’S 2014 LONG-TERM 

hibit 6.

ust Fund Ratio, With Scheduled Benefits

Actual Projected
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An alternative way to consider the uncertainty 
about when the trust funds might be exhausted is 
to examine the percentage of simulations in which 
the trust funds are exhausted by a specific year. In 
those simulations, CBO varied most of the key 
demographic and economic factors that underlie 
the analysis on the basis of historical experience. In 
10 percent of CBO’s simulations, the combined 
funds are exhausted by 2026, and in 60 percent, 
they are exhausted by 2030. The trust funds are 
exhausted by 2038 in 95 percent of the simulations 
and by 2046 in 99 percent of them. CBO’s best 
estimate is that the trust funds will be exhausted in 
2030. 
urce: Congressional Budget Office.

te: The data are based on 500 simulations from CBO’s long-term model.

2013 2023 2033 2043 2053 2063 20
 SYSTEM’S FINANCES

hibit 7.

rcentage of Simulations That Show th
hausted by a Particular Year
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In the second part of this repo ts 8 
through 15), CBO examines t Security 
program’s effects on people by  partici-
pants according to various cha s and pre-
senting the average taxes and b r those 
groups. In its analysis, CBO d ple into 
groups by the decade in which e born and
by the quintile of their lifetim ld earn-
ings.13 For example, one 10-ye consists o
people born in the 1940s, and st earning
quintile consists of the top fift rs. CBO’s
modeling approach produces or individ
uals; household earnings are u o place 
people into groups. 

In this part of the analysis, be alculated 
net of income taxes paid on b higher-

history. In Exhibits 8 through 12, this report pre-
sents measures of those benefits that do not include 
benefits received by dependents or survivors who 
are entitled to them on the basis of another person’s 
work history. For a more comprehensive perspec-
tive on the distribution of Social Security benefits, 
Exhibits 13 and 14 present measures of the total 
amount of Social Security payroll taxes that each 
participant pays over his or her lifetime as well as 
the total Social Security benefits—including 
payments received as a worker’s dependent or as 
a survivor—that each participant receives over a 
lifetime. Exhibit 15 shows the percentage of simu-
lations in which payable benefits exceed specified 
percentages of scheduled benefits for people born 
in different periods.
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income recipients. The payroll taxes paid do not 
reflect the 2 percentage-point reduction in 2011 
and 2012. Mean values are estimated for each 
group. 

Most retired and disabled workers receive Social 
Security benefits on the basis of their own work 

13. Each person who lives to at least age 45 is ranked by 
lifetime household earnings. Lifetime earnings for 
someone who is single in all years equal the present 
value of his or her real earnings over a lifetime. In any year
in which a person is married, the earnings measure is a 
function of his or her earnings plus those of his or her 
spouse (adjusted for economies of scale in household 
consumption). To compute present values in Social 
Security analyses, CBO uses a real discount rate equal 
to the effective rate on federal debt.
ibution of Benefits and Pa
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Future retired workers are projected to receive 
higher initial scheduled Social Security benefits 
than today’s beneficiaries receive (net of income 
taxes paid on the benefits and adjusted for the 
effects of inflation). 

CBO considered a hypothetical benefit amount: 
the mean initial benefit among workers if everyone 
claimed benefits at age 65, based on earnings 
through age 61. The mean initial scheduled benefit 
rises over time because of growth in average earn-
ings. However, the effect of growing earnings will 
be partly offset for several cohorts by the scheduled 
rise in the full retirement age, from 65 for people 
born before 1938 to 67 for those born after 1959. 
The effect is equivalent to a reduction in benefits at 
any age at which benefits are claimed. Once the 
older retirement age is in place, the mean initial 
benefit will grow at about the same rate as average 
earnings. 

In CBO’s projections, when the trust funds are 
exhausted, payable benefits fall, but then they rise 
again as earnings (and therefore tax revenues) grow. 
Initial payable benefits, measured in 2014 dollars, 
are lower than initial scheduled benefits for people 
born in the latter part of the 1960s and later. 

Projected benefits are generally 20 percent to 
30 percent lower for women than for men in all 
cohorts (because women have lower average earn-
ings), although the gap narrows (as a share of men’s 
benefits) for later cohorts as men’s and women’s 
earnings become more equal. 
urce: Congressional Budget Office.

te: Initial annual benefits are computed for all individuals who are eligible to claim retirement benefits at age
have not yet claimed any other benefit. All workers are assumed to claim benefits at age 65. All values are
income taxes paid on benefits.

80s 28 21 14 11 28 21 40
00s 40 28 21 15 40 28 58

40s 14 14 8 8 14 14 19
60s 17 15 10 9 17 15 24
80s 22 17 13 9 22 17 32
00s 33 22 19 13 33 22 47

Women
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CBO’S 2014 L

hibit 8.

ean Initial Benefits for Retired Workers, With Scheduled and Payable Benefits
usands of 2014 Dollars

-Year
th Cohort

0s 17 17 9 9 18 18 24 24
0s 19 17 10 9 20 18 27 24
0s 25 19 13 10 25 19 36 28

00s 36 25 20 13 36 25 53 37

0s 20 20 11 11 22 22 27 27
0s 21 19 11 10 22 20 30 27

Scheduled Payable Scheduled Payable Scheduled Payable Scheduled Payab

Highest Quintile of

Household Earnings

Middle Quintile of

Household Earnings

Lowest Quintile of
Lifetime Lifetime Lifetime

Men

Household EarningAll Retired Workers

All
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placement rates—workers’ initial benefits 
come taxes paid on those benefits as a 
ge of workers’ average annual lifetime 
—provide a perspective on retired workers’ 
 that differs from that provided by looking 
t dollar amounts. In this exhibit, to cumu-
ings at different points in time, the 
s are adjusted for overall growth in wages, 
nt with how earnings are adjusted to calcu-
ple’s benefits; in the next exhibit, they are 
 for growth in prices.

actors affect the patterns. First, the progres-
re of Social Security’s benefit formula 

n replacement rates that are higher for 
 who have had lower earnings. Second, with 

payable benefits, the replacement rate will drop 
noticeably at all earnings amounts for people in the 
cohorts that first receive benefits after the trust 
funds are exhausted. 

Third, the scheduled increase in the full retirement 
age will, in the absence of other changes, lower the 
replacement rate for future beneficiaries (at any 
chosen age for claiming benefits) compared with 
the rate for people who are claiming benefits now. 
However, because of other factors, such as changes 
in the relative earnings of different groups, overall 
mean replacement rates with scheduled benefits for 
the cohorts shown in the exhibit do not vary much. 

Fourth, because women tend to have lower lifetime 
earnings, their average replacement rates are higher 
than men’s are, especially for earlier birth cohorts. 
The difference between the rates for women and 
men is largest in the highest quintile, in part 
because that group includes many women who 
spend time out of the labor force or who work part 
time. In contrast, most men in households with 
high earnings are employed full time. 
urce: Congressional Budget Office.

te: The initial replacement rate is a worker’s initial benefit as a percentage of his or her average annual lifetime earn
(To compute lifetime earnings, past earnings are adjusted for average growth in economywide earnings.) Replace
rates are computed for all individuals who are eligible to claim retirement benefits at age 62 and who have not y
claimed any other benefit. All workers are assumed to claim benefits at age 65. All values are net of income taxes
on benefits.

80s 44 33 71 53 43 32 23 1
00s 43 30 69 47 41 28 22 1

40s 58 58 77 77 57 57 42 4
60s 50 45 71 65 48 44 34 3
80s 52 39 74 55 50 37 35 2
00s 51 35 72 50 48 33 33 2

Women
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CBO’S 2014 LONG-TERM PROJECTIO

hibit 9.

ean Initial Replacement Rates for Retired Workers, With Past Earnings 
justed for Growth in Wages

cent

-Year
th Cohort

0s 50 50 73 73 48 48 32 32
60s 46 41 69 62 44 40 27 25
80s 48 36 72 54 46 35 29 22
00s 47 32 71 49 45 31 27 19

40s 43 43 67 67 40 40 25 25
60s 41 37 66 60 39 36 22 20
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Lifetime Household Earnings
Lowest Quintile Middle Quintile Highest Quintile
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Scheduled Payable Scheduled Payable Scheduled
All Retired Workers
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In this exhibit, replacement rates are calculated 
using a different measure of average earnings: Earn-
ings at different points in time are adjusted for 
growth in prices rather than for growth in wages. 
Indexing earnings to prices (using the personal con-
sumption expenditures index) better captures the 
real amount of resources available to a worker over 
his or her lifetime, whereas indexing earnings to 
wages (as in Exhibit 9) may overstate those 
amounts. 

Replacement rates calculated using price-indexed 
earnings are higher than those calculated using 
wage-indexed earnings. The difference is larger for 
people born more recently. For people born in the 
1960s, the replacement rate calculated using earn-
ings adjusted for growth in prices is about 27 per-
cent larger than the rate calculated using earnings 
adjusted for growth in wages. For people born in 
the 1980s, that difference is about 33 percent.

The replacement rates calculated using price-
indexed earnings are generally higher for people 
born in the 1980s and 2000s than for those born 
earlier when benefits are assumed to be paid as 
scheduled. That increase occurs because benefits 
are calculated using earnings that are adjusted for 
growth in wages, and wages typically grow more 
quickly than prices. With payable benefits, how-
ever, the initial replacement rate decreases for each 
successive cohort (as it does in Exhibit 9). 
urce: Congressional Budget Office.

tes: The initial replacement rate is a worker’s initial benefit as a percentage of his or her average annual lifetime earnings. 
(To compute lifetime earnings, past earnings are adjusted for average growth in inflation as measured by the personal 
consumption expenditures index.) Replacement rates are computed for all individuals who are eligible to claim 
retirement benefits at age 62 and who have not yet claimed any other benefit. All workers are assumed to claim 
benefits at age 65. All values are net of income taxes paid on benefits.

n.a. = not available. CBO was not able to fully complete the work needed to incorporate indexing of earnings by prices 
into the analysis of historical data on earnings—specifically, for individuals who died before 2011—by the date of this 
publication, so results for the 1940s cohort are not shown here.

80s 59 44 97 72 56 42 29 22
00s 57 39 95 65 54 37 27 19

40s n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
60s 64 58 91 83 61 55 42 38
80s 70 52 101 75 66 49 46 35
00s 68 47 101 69 64 44 43 30

Women
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CB

hibit 10.

ean Initial Replacement Rates for Retired Workers, With Past Earnings 
justed for Growth in Prices

cent

0s n.a. n.a. n.a. n.a. n.a. n.a. n.a.
60s 58 53 88 79 56 50 34
80s 64 48 99 74 61 46 37
00s 63 43 98 67 60 41 34

40s n.a. n.a. n.a. n.a. n.a. n.a. n.a.
60s 52 47 84 76 50 45 27

Payable
Middle Quintile

Payable Scheduled

Men

All

-Year
th Cohort Scheduled Payable

All Retired Workers
Scheduled

Lowest Quintile
Scheduled

Highest 
Lifetime Household Earnings
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CBO calculates lifetime retirement benefits as the 
present value—discounted to the year in which 
the beneficiary turns 65—of all such benefits that 
a worker receives from the program and measures 
those benefits relative to the present value of life-
time earnings, with all values adjusted for inflation. 
Scaling by lifetime earnings accounts for economic 
growth over time and provides context for the 
amounts of benefits. CBO estimates that real 
average lifetime scheduled benefits for each birth 
cohort relative to lifetime earnings will generally be 
greater than those for the preceding cohort. 

The projected trends in lifetime retirement benefits 
relative to lifetime earnings differ from the trends in 
initial replacement rates, for two reasons. First, as 
life expectancy increases, people will collect benefits 
for longer periods, so lifetime scheduled benefits 
will grow faster than initial scheduled benefits. 
Second, although cohorts that begin to receive 
benefits before the trust funds are projected to be 
exhausted will collect their initial scheduled bene-
fits, some members of those cohorts would still be 
receiving benefits when the trust funds were 
exhausted. At that point, payable benefits would be 
less than scheduled benefits, and the lifetime pay-
able benefits for those recipients would be less than 
their lifetime scheduled benefits. 

Within a cohort, the ratio of lifetime benefits to 
lifetime earnings is lower for workers with higher 
earnings than for workers with lower earnings 
because of the progressive nature of the Social 
Security benefit formula and the difference in mean 
lifetime earnings. That ratio is higher for women 
than for men, but it is rising more quickly for men 
than for women.
urce: Congressional Budget Office.

te: Benefits are measured as the present value of all retired-worker benefits received. To calculate present valu
are adjusted for inflation (to produce constant dollars) and discounted to age 65. All values are net of inco
paid on benefits.

80s 9 7 23 17 14 10 6
00s 9 6 23 16 15 10 6

40s 13 13 19 18 14 14 11
60s 12 10 23 18 16 12 9
80s 13 10 26 19 17 12 9
00s 13 9 26 18 18 12 9

Women
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CBO’S 2014 LONG-TERM 

hibit 11.

ean Present Value of Lifetime Benefits Relative to Lifetime Earnings for 
tired Workers, With Scheduled and Payable Benefits

cent

-Year
th Cohort

0s 9 9 17 16 11 10 7 7
0s 10 7 21 17 14 11 6 5
0s 11 8 25 18 16 11 7 5
0s 11 7 25 17 16 11 7 5

0s 7 7 14 14 9 9 6 5
60s 8 6 19 15 12 9 5 4

Scheduled Payable Scheduled Payable

All

All Retired Workers Lowest Quintile Middle Quintile Highest Quintile
Scheduled

Lifetime Household Earnings

Men

Payable Scheduled Payable
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e projected trends for initial benefits for disabled 
rkers are similar to those for retired workers 
own in Exhibit 8): Future beneficiaries are likely 
receive higher real initial benefits than today’s 
neficiaries receive. The scheduled increase in the 
l retirement age—which will effectively reduce 
nual benefits for retired workers—will have no 
ect effect on people who receive disability bene-
s because they can receive those benefits in any 
ar before they reach the full retirement age. 

itial replacement rates (with earnings adjusted 
growth in wages) tend to be higher for disabled 
rkers than for retired workers (shown in 
hibit 9) because disabled workers’ earnings tend 
be lower. Also because their earnings tend to be 

o become disabled at earlier ages 
 benefits, but higher replacement 
kers who become disabled when 

 value of lifetime benefits paid 
ciaries relative to their lifetime 
ng the retirement benefits they 
ing the full retirement age—is 
resent value of lifetime benefits 
rkers relative to their lifetime 
n Exhibit 11), for two reasons. 
eficiaries are younger when they 
nefits, so they receive benefits 
, on average, than retired work-
cause benefits are received at 
r present value is greater and life-
lower. As with retirement bene-
ime disability benefits relative to 
re generally greater for each birth 
e preceding one if they receive 
. 
urce: Congressional Budget Office.

tes: Initial annual benefits and replacement rates are computed for all individuals who are projected to receive Disability 
Insurance worker benefits. All values are net of income taxes paid on benefits.

n.a. = not available. No data are available for people who died before 1984.

Initial annual benefits as a percentage of average annual lifetime earnings.

The present value of all disability benefits received plus retired-worker benefits received after the full retirement age. 
To calculate present value, benefits are adjusted for inflation (to produce constant dollars) and discounted to age 65. To 
compute lifetime earnings, past earnings are adjusted for average growth in economywide earnings.

60s 10 10 65 65 76 73
80s 12 12 65 65 72 60
00s 18 14 63 49 74 55

40s n.a. n.a. n.a. n.a. n.a. n.a.
60s 15 15 58 58 26 23
80s 19 15 58 46 30 22
00s 28 20 58 42 31 22

40s 16 16 52 52 12 11
60s 20 19 53 52 15 12
80s 25 19 53 39 15 11
00s 37 26 53 36 17 11

Workers Whose Disability Begins Between Ages 40 and 54

Workers Whose Disability Begins Between Age 55 and the Full Retirement Age

lower, workers wh
tend to have lower
rates, than do wor
they are older.

The mean present
to disabled benefi
earnings—includi
receive after reach
greater than the p
paid to retired wo
earnings (shown i
First, disabled ben
begin to collect be
for a longer period
ers do. Second, be
younger ages, thei
time earnings are 
fits, projected lifet
lifetime earnings a
cohort than for th
scheduled benefits
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CBO’S 2014 LONG-TERM PRO

hibit 12.

ean Benefits and Initial Replacement Rates for Disabled Workers, With Scheduled 
d Payable Benefits

-Year
rth Cohort

40s 15 15 51 51 14 14
60s 17 16 57 56 20 18
80s 21 17 56 45 22 16
00s 31 22 56 40 23 16

40s n.a. n.a. n.a. n.a. n.a. n.a.

(Percent)
Scheduled Payable Scheduled Payable Scheduled

All Disabled Workers

Workers Whose Disability Begins Before Age 40

Payable
(Thousands of 2014 Dollars)

Initial Benefits
(Percent)

Initial Replacement Ratea Relative to Lifetime Earningsb
Present Value of  Lifetime Benefits

Th
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(sh
to 
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an
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In
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Social Security payroll taxes are a fixed share of 
earnings that are subject to the tax, so people with 
higher earnings generally pay more in payroll taxes. 
(In this analysis, payroll taxes comprise all Social 
Security payroll taxes levied on individual earnings, 
including the shares paid by employers and by 
employees. Taxable earnings exclude individuals’ 
earnings above a threshold that increases over time 
with average earnings—termed the taxable maxi-
mum, which this year is $117,000.) 

Benefits shown in this exhibit include almost 
all payments—those based on the recipient’s 
own work history as well as most benefits the indi-
vidual receives as another worker’s dependent or 
survivor—net of income taxes paid on benefits by 

income recipients. 

ed increases in real earnings and in life 
ncy lead to increases in real lifetime Social 
y benefits over time. For example, the mean 
t of benefits received over a lifetime is pro-
o be about 20 percent of lifetime earnings 
ple born in the 1940s who are in the lowest 
 of household earnings. For those born in 
0s, that percentage will be 33 percent if 
eive scheduled benefits. Lifetime payable 

s are lower but follow a similar pattern over 
 dollar terms, benefits are substantially 

for people in groups with higher lifetime 
old earnings, but they are lower as a percent-
ifetime earnings. 
urce: Congressional Budget Office.

tes: The distribution of lifetime household earnings includes only people who live to at least age 45. Payroll taxes consist of 
the employer's and employee's shares combined. To calculate present value, amounts are adjusted for inflation (to 
produce constant dollars) and discounted to age 65.

Lifetime Social Security benefits include all benefits paid to an individual except those received by young widows and 
children. Those benefits are excluded from this measure because there are insufficient data for years before 1984.

1940s 1960s 1980s 2000s

1940s 1960s 1980s 2000s

Highest Quintile of Lifetime Household Earnings

higher-

Project
expecta
Securit
amoun
jected t
for peo
quintile
the 198
they rec
benefit
time. In
higher 
househ
age of l
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CBO’S

hibit 13.

ean Lifetime Social Security Taxes and Benefits Relative to Lifetime Earnings, 
ith Scheduled and Payable Benefits

1940s 1960s 1980s 2000s

Payroll
Taxes

Scheduled
Benefits

Payable
Benefits

Middle Quintile of Lifetime Household Earnings

Lowest Quintile of Lifetime Household Earnings

cent
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The present value of total net benefits received over 
a lifetime can be compared with the present value 
of total payroll taxes paid over a lifetime by com-
puting a ratio. A benefit-to-tax ratio of 1.5, for 
example, indicates that benefits are 50 percent 
greater than taxes paid on a present-value basis.

Social Security participants, on average, receive 
more in benefits than they pay in taxes when bene-
fits are paid as scheduled. But for people who have 
household earnings in the top quintile, the present 
value of taxes paid will exceed the present value of 
scheduled benefits. 

Benefit-to-tax ratios are lower for people with 
higher household earnings, in part because the 
benefit formula is progressive and in part because 

th lower earnings are more likely to receive 
y benefits, dependent benefits, or both. 
ffects are partially offset by the longer aver-
xpectancy of higher earners; see Congres-
udget Office, Is Social Security Progressive? 
ber 2006), www.cbo.gov/publication/

r, taxes are projected to be insufficient to 
cheduled benefits, so benefit-to-tax ratios 
ble benefits will be lower than those for 
d benefits for all categories of people. (If 
ram is to be self-supporting, then current 
re participants must pay more in taxes than 
eive in benefits to offset the larger benefit-
tios of participants born before the 
urce: Congressional Budget Office.

tes: The distribution of lifetime household earnings includes only people who live to at least age 45. Payroll taxes consist of 
the employer’s and employee’s shares combined. To calculate present value, amounts are adjusted for inflation (to 
produce constant dollars) and discounted to age 65.

Mean lifetime Social Security benefits and taxes are reported in thousands of 2014 dollars in the supplemental data 
that accompany this report (www.cbo.gov/publication/49795).

1940s 1960s 1980s 2000s

1940s 1960s 1980s 2000s

Highest Quintile of Lifetime Household Earnings
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Those e
age life e
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(Decem
18266. 

Howeve
pay for s
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schedule
the prog
and futu
they rec
to-tax ra
1940s.)
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES CBO’S 2014 LON

hibit 14.

ean Lifetime Social Security Benefit-to-Tax Ratios, With Scheduled and 
yable Benefits

1940s 1960s 1980s 2000s

Scheduled
Benefits

Payable
Benefits

Middle Quintile of Lifetime Household Earnings

Lowest Quintile of Lifetime Household Earnings
tio

http://www.cbo.gov/publication/18266
http://www.cbo.gov/publication/18266
http://www.cbo.gov/publication/49795
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19 0 100
19 1 97
20 1 83

19 0 100
19 100 100
19 97 99
20 77 89

re More
 or 55 or

Initial payable benefits are more likely to fall 
short of specified percentages of initial scheduled 
benefits for later birth cohorts. For this analysis, 
CBO created a distribution of outcomes from 
500 simulations in which most of the key demo-
graphic and economic factors that underlie the 
analysis were varied on the basis of historical 
experience. In all of the simulations, the 1940s 
cohort receives initial payable benefits that are at 
least 99 percent of the amount of initial scheduled 
benefits. However, the 1960s cohort does so in only 
19 percent of the simulations. In 90 percent of the 
simulations, the 1960s cohort receives initial pay-
able benefits that are at least 75 percent of the 
amount of initial scheduled benefits. 

The exhaustion of the trust funds could occur after 
a group has begun collecting benefits, so the odds 
that a beneficiary’s lifetime payable benefits will 
be as large as—or nearly as large as—his or her 
lifetime scheduled benefits are generally lower than 
the corresponding odds for initial benefits. For 
instance, although initial payable benefits equal at 
least 99 percent of initial scheduled benefits in 
every simulation for the 1940s cohort, in only 
9 percent of the simulations does the same occur 
for lifetime benefits. Yet the 1940s cohort receives 
lifetime payable benefits equal to at least 90 percent 
of lifetime scheduled benefits in 97 percent of the 
simulations. 
urce: Congressional Budget Office.

te: Analysis is based on a distribution of 500 simulations from CBO’s long-term model. 

The sum of all payable benefits for everyone in a 10-year birth cohort divided by the sum of scheduled
everyone in that cohort.

60s 1 3 9 24 48 71 89 98
80s 0 2 5 13 27 45 66 83
00s 0 1 3 9 16 29 43 61
 DISTRIBUTION OF BENEFITS AND PAYROLL TAXES

hibit 15.

rcentage of Simulations in Which Payable Benefits Exceed Specified Perce
heduled Benefits
cent

-Year
rth Cohort

40s 100 100 100 100 100 100 100 100 10
60s 19 30 46 65 80 90 95 98 10
80s 1 4 9 16 30 45 63 78 9
00s 1 4 7 11 19 32 42 56 7

40s 9 63 97 100 100 100 100 100 10

More More Mo
95 or 90 or 85 or 80 or 75 or 70 or 65 or 60

Payable Benefits as a Percentage of Scheduled Benefitsa

Initial Benefits

Lifetime Benefits

More
99 or

More More More More More
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Immigration
CBO projects that in the long run, net annual 
immigration (the net result of people leaving and 
entering the United States) will equal 3.2 immi-
grants for every 1,000 members of the U.S. 
population—the average ratio seen for most of 
the past two centuries. On that basis, CBO projects 
that net annual immigration to the United States 
will amount to 1.2 million people in 2025 and 
1.3 million in 2039. The amount of authorized 
and unauthorized immigration over the long term 
is subject to a great deal of uncertainty, however.

Mortality
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average fertility rate of 2.0 children per woman 
over the next 25 years. (The trustees define that 
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her entire childbearing period and, at each age of 
her life, experienced the birth rate estimated for 
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eases.4 Today, on average, a 65-year-old 
ose household is in the highest one-fifth 
) of the distribution of lifetime earnings 
more than three years longer, CBO pro-
n a man of the same age whose household 
lowest quintile of lifetime earnings; for 
 that difference in life spans is one year. 
ojects that by 2039, men in households in 
est quintile of lifetime earnings will live 
 years longer than men in households in 

the lowest quintile of lifetime earnings, and the 
corresponding difference for women will be about 
three years.

Disability
Another demographic variable that affects the 
federal budget is the rate of disability incidence, 
defined here as the rate at which people will 
become eligible for Social Security’s Disability 
Insurance program. CBO projects that of the 
people who have worked long enough to qualify 
for disability benefits but who are not yet receiving 
them, an average of 5.6 per 1,000 will qualify each 
year after 2024 (adjusted for changes in the age 
and sex makeup of the population, relative to its 
composition in 2000).

ore information about mortality differences among 
s with different earnings, see Julian P. Cristia, The 
ical Relationship Between Lifetime Earnings and 
lity, Working Paper 2007-11 (Congressional Budget 
, August 2007), www.cbo.gov/publication/19096; 
ongressional Budget Office, Growing Disparities in 
xpectancy (April 2008), www.cbo.gov/publication/
.

pectancy will be larger for people with higher 
time earnings than for those with lower earn-
s, which would be consistent with the pattern of 

and C
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41681
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 simplicity, CBO projects the same rate of 
cline for all ages.) That extrapolation of past 
nds suggests that the average life expectancy for 

eone born in 2060 will be 85.2 years, substan-
lly higher than CBO’s estimate of 79.0 years for 

eone born today. Similarly, CBO projects that 
ople who turn 65 in 2060 can be expected to live 
other 23.9 years, on average, which is 4.5 years 
ger than current 65-year-olds are expected to 

e. 

O’s projections also incorporate differences in 
rtality rates based on sex, marital status, educa-
n, and lifetime household earnings. (For people 
der 30, the mortality projections reflect only age 
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This year, as part of a comprehensive reevaluation 
of its interest rate projections, CBO changed the 
interest rate used for those calculations to be the 
real (inflation-adjusted) effective rate on federal 
debt observed at different points in the past and 
projected for different points in the future. For any 
given year, the effective rate on federal debt mea-
sures the average cost of the outstanding debt, 
reflecting its distribution among securities of dif-
ferent maturities issued at different times. CBO 
projects that the effective rate on federal debt will 
be 30 basis points lower than the interest rate 
earned by the trust funds. In addition, CBO’s cur-
rent long-run projection of the effective rate on 
federal debt is about 50 basis points lower, on aver-
age, than the agency projected last year.1 Therefore, 
the discount rate used for future years in the 
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a fixed interest rate based on the average nominal 
interest rate projected for the long term by CBO 
for securities held in the Social Security trust 
funds, minus the average rate of inflation projected 
for the long term, as measured by the consumer 
price index (CPI). 
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l Security Taxes, With Scheduled 

7.7 9.4
8.4 10.2
9.9 10.1

10.4 10.1

9.9 9.4
10.5 10.1
12.4 10.0
13.1 10.0

10.2 9.4
11.4 10.0
12.8 9.9
13.1 10.0

10.0 9.4
11.4 10.0
12.8 9.9
13.1 9.9

 Taxes

Debt, Inflation Measured by GDP Price Index

Benefits Taxes

, Inflation Measured by CPI

Percentage of Lifetime Earnings

,  Inflation Measured by CPI

deral Debt,  Inflation Measured by CPI

f

paid by those groups did not change significantly as a 
result of those updates.
ENDIX B CBO’S 2014 LONG-TERM PROJE

fects of Changing From the 
edian to the Mean
st year, CBO projected that, on a present-value 
sis, the median lifetime scheduled benefits paid 
people born in the 1940s would be $189,000, 
d median lifetime payroll taxes would be 
05,000, resulting in a benefit-to-tax ratio of 
2. For people born in the 1980s, the median 
time scheduled benefits were projected to be 
12,000 and median lifetime payroll taxes 
56,000, resulting in a benefit-to-tax ratio of 
2. 

plying rates of interest and inflation consistent 
th last year’s analysis, changing from medians to 
ans increased the amounts reported for each 
up, but decreased the ratio of benefits to taxes. 

r example, when reporting means, the present 
lue of lifetime scheduled benefits received by 
ople born in the 1940s would be $228,000, and 
time payroll taxes paid by that group would be 
78,000 (see the top panel of Table B-1). The 
io of benefits to taxes would be 0.82; that is, 
ople born in the 1940s, over their lifetime, 
uld receive 18 percent less in scheduled benefits, 
 average, than they paid in taxes.4 For the 1980s 
hort, the average lifetime scheduled benefits 
uld be $364,000, and average lifetime payroll 
es would be $372,000; the resulting benefit-to-
 ratio would be 0.98.

The means that CBO reports also reflect demographic 
and modeling updates unrelated to changing the rates of 
interest and inflation. Total benefits received and taxes 

Table B-1.

Present Value of Mean Lifetime Benefits and Socia
Benefits, Using Various Estimating Approaches

Source: Congressional Budget Office.

Note:  CPI = consumer price index; GDP = gross domestic product.

10-Year 
Birth Cohort

1940s 228 278 0.82
1960s 278 339 0.82
1980s 364 372 0.98
2000s 517 504 1.03

1940s 239 227 1.05
1960s 297 284 1.04
1980s 391 314 1.25
2000s 558 425 1.31

1940s 263 241 1.09
1960s 295 258 1.14
1980s 391 304 1.29
2000s 559 425 1.31

1940s 260 246 1.06
1960s 313 275 1.14
1980s 450 349 1.29
2000s 695 528 1.32

Benefits to

Discount Rate Equal to Effective Rate on Federal 

3.0 Percent Fixed Discount Rate

Benefits Taxes
Thousands of 2014 Dollars

2.2 Percent Fixed Discount Rate

Discount Rate Equal to Effective Rate on Fe

Ratio o
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count rate from 3.0 percent to 
icantly increases lifetime benefits 
f lifetime earnings for all birth 
he benefits occur later than the 
fourth column of numbers in 
ls of Table B-1). Lifetime taxes 

f lifetime earnings change only 
 because taxes are roughly the 
of earnings in each time period 
mn in those panels).

xed discount rate to one that var-
ved and projected effective rate 
as only modest effects on benefit-
sting most of them a bit. That 
the present value of both benefits 
ple born in the 1940s because 

government interest rates were high in the 1980s 
through the late 1990s. For people born in the 
1960s and 1980s, the present value of lifetime 
taxes decreases because of the low interest rates 
from the early 2000s through the present (see the 
third panel of Table B-1).

Effects of Changing the Measure of 
Inflation
Finally, changing the measure of inflation from 
increases in the CPI to increases in the GDP price 
index also has little effect on benefit-to-tax ratios. 
Because inflation measured by the GDP price 
index is projected to be lower than inflation mea-
sured by the CPI, that change raises the present 
values of both benefits and taxes for people born 
in the 1960s and later by similar proportions. 
Similarly, adjusting the inflation rate used has only 
small effects on the ratios of either lifetime benefits 
or taxes to earnings (see the fourth panel of 
Table B-1).
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