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Introduction

It is generally known that the Social Security pro-
gram provides for monthly cash benefits in the event of
a worker’s death, disability, or retirement. Many young
workers, however, noticing the amount of FICA taxes
withheld from their paychecks, wonder what are the
chances that they will ever collect on Social Security.
This note quantifies these chances, showing for a 20-
year old worker who is just entering the labor force, the
probabilities of dying or becoming disabled before his
normal retirement age and of reaching his normal
retirement age.

The estimates in this note are based on the assump-
tons and projections made in the preparation of the
1986 Annual Report of the Board of Trustees of the
Federal Old-Age and Survivors and Disability Insur-
ance Trust Funds. In that report, projections were made
cf future general population mortality, incidence of
disability, mortality of disabled lives, and rates of recov-
ery from disability. In this note, those projections are
combined to develop a life table of active, disabled, and
recovered lives from age 20 to the normal retirement
age (age 67 for persons born after 1959) for insured
workers attaining age 20 in 1986. Throughout this note
the term “disabled” shall mean entitled to Social Securi-
ty Disability Insurance (DI) benefits. In order to simpli-
fy the development of the life table, it was assumed that
all workers remain in disability insured status from their
twentieth birthday until their sixty-seventh birthday.

Assumptions

The cohort life table presented here is based on
general population mortality rates and disabled life
mortality rates. The disabled life mortality rates were
applied to the disabled lives to obtain deaths while
clisabled. The general population mortality rates were
applied to both the total population to obtain total
cdeaths and to the recovered lives to obtain deaths of
persons who, although not currently disabled, had a
prior period of disability. Deaths from the active lives
group were obtained as a residual.

A full description of the general population mortality
rates used in this table is beyond the scope of this note.
One can be found in the 1986 OASDI Trustees’ Report
znd in Actuarial Study Number 97. During the period
covered by this table, 1986 to 2033, male general
population mortality is projected to improve approxi-
mately 25% at all ages. Female general population
mortality is projected to improve approximately 25% at
the younger ages, and approximately 20% at the older
zges for the same period.
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The disabled life mortality rates were projected from
rates based on the 1977-1980 experience of disabled
lives, by sex, age at entitlement to disability, and
duration of entitlement. These rates are described in
Actuarial Study Number 93. Annual improvements in
disabled life mortality were projected at approximately
0.38% per year, resulting in 1986 rates approximately
2.39% lower than the base period rates, and 2033 (year of
attainment of age 67) rates approximately 20% lower
than the base period rates. Rates of improvement were
assumed constant by age, duration, and sex.

The disabled life recovery rates were projected from
rates based on the 1977-1980 experience of disabled
lives, by sex, age at entitlement to disability, and
duration of entitlement. These rates are described in
Actuarial Study Number 93. It was assumed that recov-
ery rates for 1990 and later would be approximately
15% higher than the base period rates. The increase in
rates will result from changes in the administration of
the continuing disability review process established
through legislation and regulation since 1980. As these
changes are being implemented during the period 1986
through 1989, it is projected that the recovery rates will
be significantly lower than the ultimate rates.

Disability incidence rates were projected from the
average incidence rates experienced during the period
1981-1984. Ultimate incidence rates (for ages 20 through
59) were projected to be attained in the year 2005 and
remain constant thereafter. These ultimate rates are
approximately 34% higher for males, and approximately
449 higher for females, than the base period rates.
Prior to 2005 the rates grade into the ultimate rates. For
ages 60 and over, the incidence rates are affected by the
change in the normal retirement age from the current
age 65 to the ultimate age 67 (attained in 2026). The
method used in developing these rates is similar to that
described in Actuarial Study Number 93. It is also
assumed that both the active lives group and the
recovered lives group experience the same disability
incidence rates. This is consistent with the development
of the incidence rates, although the recovered lives
theoretically should experience rates of incidence of
disability higher than the rates for the total, while active
lives should experience rates lower than the rates for
the total.

Methods

For each year, the number of newly disabled workers
during the year was derived by applying disability
incidence rates to the active and recovered lives at the
beginning of the year. It was assumed that entitlment to
disability benefits occured on average at the middle of




the year. The total number of deaths during the year
was derived by applying the general population mortali-
ty rates to the total persons living at the beginning of
the year. The number of disabled deaths and the number
of newly recovered persons during the year were
derived by applying the disabled mortality and recovery
rates to the disabled persons (by duration of entitlement)
living at the beginning of the year and the newly
disabled lives, adjusted for the partial year of exposure,
during the year. Recovered deaths were derived by
applying general population mortality rates to the re-
covered persons living at the beginning of the year,
adjusted for the newly recovered and the newly disa-
bled from the recovered lives. Deaths from the active
population during the year were derived by subtracting
from total deaths the deaths of the disabled and recove-
red populations. Finally, the number of lives (by type)
living at the beginning of the next year was derived by
adding and subtracting the relevant components.

Results

A basic knowledge of actuarial mathematics is needed
for using the death and disability life tables following
this narrative.! This basic knowledge can be obtained
from Life Contingencies, by C.W. Jordon, Jr., published
by the Society of Actuaries, or other publications.

From these tables several probabilities can be. deter-
mined by dividing the number of occurances between
two ages by the number of lives at the beginning age.
For example the probability that a female, age 25 in
1991, will die befcre age 60 without ever becoming

‘This office can also provide cohort death and disability life tables for any
birth year 1926 to 1993, inclusive. Also available are death and disability life
tables for any individual year 1986 to 2060, inclusive. A companion note,
Actuarial Note number 123, “Present Value of Social Security Benefits to
Newly Disabled Workers,” is also available from this office.

disabled is the number of active.deaths between age 25
and age 60 (67,875 - 2,686) divided by the number of
active females living at the beginning of age 25
(994,644), resulting in a probability of 6.6%.

The probability that a continuously insured male
worker attaining age 20 in 1986 will attain the normal
retirement age is 77.9%. The probability that this work-
er will reach the normal retirement age never having
been entitled to disability benefits is 58.3%. The proba-
bility that this worker will meet the Social Security
definition of disability before attaining the normal retire-
ment age is 32.2%. The probability that this worker will
die before attaining the normal retirement age is 22.1%.
The probability that this worker will both become
disabled and die before the normal retirement age is
12.6%.

From the preceeding examples it can be determined
that the probability of becoming disabled or dying
before attaining the normal retirement age for a male,
aged 20, disability insured worker in 1986 is 41.7%. It is
interesting to note that the Social Security program is
often thought of as primarily a retirement program. Yet,
the probability of disability or death (events for which
the Social Security program potentially provides
benefits?) before reaching the normal retirement age is
fully 2 out of 5.

Following the death and disability life tables is a table
summarizing the various probabilities for insured work-
ers attaining age 20 in 1986. This table shows the
probability of a certain occurance after the worker’s
twentieth birthday and before a future specified
birthday.

*For benefits to be paid on the account of a deceased worker, an eligible
dependent beneficiary (parent, spouse, or child) must be present.
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PROBABILITIES OF NON-DISABILITY SURVIVAL, DEATH, AND
ATTAINING AGE 20 IN 1986 (BOR

DISABILITY FOR INSURED WORKERS
N IN 1966)

MALES ATTAINING AGE 20 IN 1986 FEMALES ATTAINING AGE 20 IN 1986 '
Probability Of Probability Of |
Probability Of | Probability Of | Probability Of Eligibility To Probability Of | Probability Of | Probability Of Eligibility To
Surviving Insured Death Soc. Sec. Surviving Insured Death Soc. Sec.
Not Disabled Disability While Active | Benefit' After Not Disabled Disability While Active | Benefit: After
Age | From Age 20 | From Age 20 | From Age 20 | Age 20 And | Age | From Age 20 | From Age 20 | From Age 20 Age 20 And | Age
X To Age x To Age x To Age x Before Age x | x To Age x To Age x To Age x Before Age x | x
21 99.8% 0.1% 0.1% 0.2% 21 99.9% 0.0% 0.1% 0.1% | 21
22 99.5 0.2 0.3 0.5 22 99.8 0.1 0.1 0.2 |22
23 99.3 0.3 0.5 0.7 23 99.7 0.1 0.2 0.3 [ 23
24 99.0 04 0.6 1.0 24 99.6 0.2 0.2 0.4 24
25 98.7 0.5 0.8 1.3 25 99.5 0.3 0.3 0.5 25
26 98.4 0.7 0.9 1.6 26 99.3 0.4 0.3 0.7 26
27 98.1 0.8 1.1 1.9 27 99.2 0.4 03 0.8 27
28 97.8 1.0 1.2 2.2 28 99.1 0.5 0.4 0.9 28
29 97.5 1.2 14 2.5 29 98.9 0.6 0.4 1.1 29
30 97.2 1.3 L5 2.8 30 98.8 0.7 0.5 1.2 30
31 96.9 1.5 1.7 31 31 98.6 0.9 0.5 1.4 31
32 96.5 1.7 1.8 35 32 98.5 1.0 0.5 1.5 32
33 96.2 1.9 1.9 3.8 33 98.3 1.1 0.6 1.7 33
34 95.9 2.1 2.0 4.1 34 98.1 1.3 0.6 1.9 34
35 95.6 23 2.1 44 35 97.9 1.5 0.6 2.1 35
36 95.3 2.5 2.3 4.7 36 97.7 1.7 0.7 2.3 36
37 94.9 2.7 24 5.1 37 97.4 1.9 0.7 2.6 37
38 94.6 3.0 2.5 5.4 38 97.2 2.1 0.7 2.8 38
39 94.2 3.2 2.6 5.8 39 96.9 23 0.8 3.1 39
40 93.8 35 2.7 6.2 40 96.6 2.6 0.8 34 40
41 934 3.8 2.8 6.6 41 96.3 2.8 0.8 37 41
42 92.9 4.1 2.9 7.1 42 96.0 3.1 0.9 4.0 42
43 92.5 4.5 31 7.5 43 95.6 34 0.9 4.4 43
44 92.0 4.8 3.2 8.0 44 95.2 3.8 1.0 4.8 44
45 914 5.2 34 8.6 45 94.8 4.1 1.1 5.2 45
46 90.8 5.7 35 9.2 46 94.4 4.5 1.1 5.6 46
47 90.2 6.1 3.7 9.8 47 93.9 4.9 1.2 6.1 47
48 89.5 6.6 39 10.5 48 93.3 5.4 1.3 6.7 48
49 88.7 7.2 4.1 11.3 49 92.7 5.8 1.4 7.3 49
50 87.8 7.8 4.4 12.2 50 92.1 6.4 1.5 7.9 50
51 86.8 8.5 4.6 13.2 51 91.3 7.0 1.7 8.7 51
52 85.8 9.3 4.9 14.2 52 90.5 7.7 1.8 9.5 52
53 84.6 10.1 5.2 15.4 53 89.7 8.3 20 10.3 53
54 834 1.0 5.6 16.6 54 88.8 9.1 2.1 11.2 54
55 82.1 12.0 5.9 17.9 55 87.8 9.9 2.3 12.2 55
56 80.6 13.2 6.2 19.4 56 86.6 10.8 2.5 13.4 56
57 78.9 14.5 6.5 21.1 57 85.4 11.8 2.7 14.6 57
58 77.2 159 6.9 22.8 58 84.1 12.9 3.0 15.9 58
59 75.4 17.4 7.2 24.6 59 82.7 14.1 3.2 17.3 59
60 73.4 19.1 7.5 26.6 60 81.3 15.3 35 18.7 60
61 71.2 21.0 7.8 28.8 61 79.6 16.6 3.8 20.4 61
62 68.9 23.1 8.0 311 62 779 18.1 4.0 22.1 62
63 66.6 25.1 8.2 334 63 76.2 194 4.4 23.8 63
o4 64.3 27.2 8.5 357 64 74.5 20.8 4.7 25.5 64
65 62.0 29.2 8.7 38.0 65 72.8 22.1 5.1 27.2 65
66 60.1 30.8 9.1 39.9 66 71.4 23.1 5.5 28.6 66
67 58.3 322 9.5 41.7 67 70.0 24.0 6.0 30.0 67

! For benefits tc be paid on the account of a deceased worker,

an eligible dependent beneficiary (parent, spouse, or child) must be present.






