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Social Security Area Population Projections. 1997

|. Overview

A. Population Size and Growth -- Intermediate Assumption

* The population in the Social Security Areais expected to rise from 272 million in 1995 to
381 million in 2080 - an increase of 40 percent. The population at or above age 65 (normal
retirement age), rises from 34 million in 1995 to 87 million in 2080 - a more than 250 per-
cent increase. The population at or above age 85 rises from 3.8 million in 1995 to 18.3 mil-
lion in 2080 - an almost 500 percent increase.

» The aged dependency ratio, the ratio of persons of retirement age (currently ages 65 and
older), divided by the number of persons of working age (currently ages 20 through age 64),
is estimated to be .215 in 1996 for anormal retirement age of 65. The aged dependency ratio
at age 65 initially decreases to .207 in 2005, then increasesto .314 in 2025, .372 in 2050 and
421 in 2080.

Under current law, the normal retirement age begins rising in the early 21st century, ulti-
mately reaching age 67. Modifying the aged dependency ratio to reflect the increase in the
normal retirement age, the aged dependency ratio for age 66, which becomes the normal
retirement age in 2005, is.193. The normal retirement age reaches 67 in 2022. In 2025 the
aged dependency ratio is .260 for age 67 compared to .314 for age 65. In 2080 the aged
dependency ratio is projected to be .365 for a normal retirement age of 67 and .421 for a
normal retirement age of 65.



Tablei.—Social Security July 1 Population and Dependency Ratios, by Broad

Age Group, Calendar Years 1950-2080

Population (in thousands) Aged
Caendar Dependency
Year Under 20 20- 64 65 and over Total ratio!
Historical data:
1950 53,895 92,739 12,752 159,386 0.138
1960 72,989 99,842 17,250 190,081 173
1970 80,672 113,184 20,920 214,776 .185
1980 74,560 134,420 26,148 235,128 .195
1985 73,220 144,860 29,059 247,140 201
1990 75,112 152,886 31,978 259,977 .209
1995 79,055 159,608 34,211 272,874 214
Intermediate Alternative:
2000 81,379 168,093 35,408 284,880 211
2005 81,730 177,533 36,813 296,076 .207
2010 81,387 185,811 39,814 307,011 214
2020 81,785 192,994 53,044 327,822 .275
2030 83,245 192,410 68,394 344,049 .355
2040 83,294 198,365 73,191 354,850 .369
2050 84,160 202,682 75,398 362,241 372
2060 84,947 203,139 80,796 368,882 .398
2070 85,469 205,837 84,380 375,686 410
2080 86,177 207,605 87,491 381,272 421

1 Population aged 65 and over, divided by population aged 20-64.
Note: Totals do not necessarily equal the sums of rounded components.

B.

Recent Trendsin Population Components

The additional three years (1992, 1993, 1994) of final cause of death data show lower than
previously anticipated death rates for both males and females.

During the period 1982 through 1994, mortality reduction was greater for males than
females. In this century prior to the most recent experience, mortality reduction was typi-
cally greater for females than for males.

Persons ages 65 and over experienced substantial increases in death rates due to respiratory
disease and diabetes between 1982 and 1994. <Death rates due to cancer are continuing to
increase. Cancer is projected to replace heart disease as the number one cause of death by
2005.

The total fertility rate has begun to decline from the recent high of 2.1 experienced in 1990,
1991 and 1992. The latest data is showing a dow steady decline through 1995, with rates
rounding to 2.0.

Immigration continues to be of great public interest. Legal immigration is at a new high
since World War 11. Even after considering recent legislation, annual net other-than-legal
immigration is expected to continue at recent high rates because economic opportunity in
the native countries of the majority of other-than-legal aliensis expected to continue to lag
far behind that of the United States.



C.

D.

Demogr aphic Assumptions - 1997 Trustees Report

Fertility
The total fertility rate for 1996 is estimated at 2.01 children per woman.

The ultimate total fertility rates are assumed to average 2.2 children per woman for the low
cost alternative, 1.9 for the intermediate alternative, and 1.6 for the high cost alternative.
The ultimate total fertility rate for each alternative is assumed to be reached in the year
2021.

Mortality

The ultimate rates of reduction in mortality by age group, sex, and cause of death remain the
same as those used in the 1996 Trustees Report. Three years of additional data (1992, 1993,
1994) result in somewhat higher life expectancy throughout the projection period.

1968 through 1982 was a period of rapid reduction in mortality, averaging 1.8 percent for
males and 2.2 percent for females, annually. Between 1982 to 1994 mortality improved at a
dower rate, decreasing at an average rate of 0.8 percent per year for males and 0.5 percent
for females.

The age-sex-adjusted death rate is assumed to decrease steadily during the entire projection
period, with a total reduction of 35 percent, for the intermediate projection, from the 1996
level by 2071. Life expectancies at birth in 2080 are 79.2 years for men and 84.5 years for
women, compared to 72.6 and 79.3 years, respectively, in 1996. Life expectancies at age 65
in 2080 are projected to be 19.0 years for men and 22.5 years for women, compared to 15.5
and 19.2 years, respectively, in 1996.

Immigration

For 2000 and later, the annual number of net immigrants are assumed to be 1,150,000 for
the low cost alternative, 900,000 for the intermediate alternative, and 750,000 for the high
cost aternative.

Annual levels of net legal immigration are assumed to be 700,000 for the low cost alterna-
tive, 600,000 for the intermediate alternative, and 550,000 for the high cost alternative for
2000 and later. The net other-than-legal levels for each year are assumed to be 450,000,
300,000 and 200,000, per year, under low cost, intermediate, and high cost alternatives,
respectively.

New This Year

Expanded section on immigration, including additional historical tables
Period Life Table for 1994 included in M ethods section on desths.



Tableii.—Selected Demographic Assumptions

Age-sex-adjusted Life expectancy®
Calendar Total Fertility Death Rate? At Birth At Age 65
Year Rate’ (per 100,000) Male] Female Male] Female
Historical data:
1940 2.23 1,672.6 614 65.7 11.9 134
1945 242 1,488.6 62.9 68.4 12.6 144
1950 3.03 1,339.9 65.6 711 12.8 15.1
1955 3.50 1,243.0 66.7 72.8 13.1 15.6
1960 3.61 1,237.9 66.7 73.2 12.9 15.9
1965 2.88 1,210.8 66.8 73.8 12.9 16.3
1970 243 1,138.4 67.1 74.9 13.1 171
1975 177 1,020.9 68.7 76.6 13.7 18.0
1980 1.85 961.1 69.9 77.5 14.0 184
1985 1.84 912.3 711 78.2 144 18.6
1990 2.07 865.9 71.8 78.9 15.0 19.0
1995 2.02 838.4 72.6 79.0 15.6 19.0
Intermediate Alternative:

2000 2.00 804.7 73.2 79.7 15.8 19.3
2005 197 7717 74.1 80.1 16.0 195
2010 1.95 746.7 74.7 80.5 16.2 19.6
2015 1.93 725.0 75.1 80.8 16.4 19.8
2020 1.90 704.0 75.5 811 16.6 20.0
2025 1.90 684.0 75.8 815 16.8 20.2
2030 1.90 665.0 76.2 81.8 17.0 20.4
2035 1.90 646.9 76.5 82.1 17.3 20.7
2040 1.90 629.7 76.8 824 17.5 209
2050 1.90 597.8 77.5 829 17.8 21.3
2060 1.90 568.7 78.1 835 18.2 21.7
2070 1.90 542.2 78.6 84.0 18.6 22.1
2080 1.90 518.0 79.2 84.5 19.0 22.5

I Thetotal fertility rate for any year is the average number of children who would be born to awoman in her lifetime if she
were to experience the birthrates by age observed in, or assumed for, the selected year, and if she were to survive the entire
child-bearing period. The ultimate total fertility rate is assumed to be reached in 2021.

2The age-sex-adjusted death rate is the crude death rate that would occur in the enumerated total population as of April 1,
1990, if that population were to experience the death rates by age and sex observed in, or assumed to for, the selected year.

3 The life expectancy for any year is the average number of years of life remaining for a person if that person were to experi-
ence the death rates by age observed in, or assumed for, the selected year.



1. Assumptionsand Methods

A. Introduction

Actuaria estimates of future income and expenditures of the Old-Age and Survivors Insurance and Dis-
ability Insurance (OASDI) program are presented every year to the Congressin the Annual Report of the
Board of Trustees. These estimates provide fundamental financial guidelines for the policy making pro-
cess of the OASDI program.

Theinitial step in the actuarial estimating processis to project the number of people covered by OASDI
for each of the next 75 years. This study provides details about the population projections used in prepar-
ing the actuarial estimatesin the 1997 Annua Report of the OASDI Board of Trustees. These population
projections were also used in estimating the future financial status of the Hospital Insurance (HI) program
as described in the 1997 Annual Report of the HI Board of Trustees.

The population projections described in this study supersede those published in Actuarial Study Number
110, which were used in the preparation of the 1996 Annual Reports. These new projections start from an
estimate of the January 1, 1995 population; reflect more recent data on fertility, mortality, immigration,
marriage, and divorce; and revise the projections of mortality, fertility, immigration, divorce, and mar-
riage. Considerably more detailed data than are published here are available from the Office of the Chief
Actuary, upon request.

Because eligibility for many categories of OASDI benefits depends on marital status, the population is
projected by marital status, aswell as by age and sex. The projections start from a recent estimate of the
population in the Social Security Area by age, sex, and marital status and from a recent estimate of exist-
ing marriages by age of husband and age of wife. Three separate projections, an intermediate, alow cost
and a high cogt, are developed by analyzing historical data and adopting three different sets of assump-
tions about future net immigration, birth rates, death rates, marriage rates and divorce rates.

Theintermediate projection, designated as alternative Il is based on the set of assumptionsthat isthought
to be the most likely to occur among the three sets presented. The low cost, or optimistic, designated as
alternative |, produces the most favorable financial effect for the OASDI program. Similarly, the set of
assumptions chosen for the high cost, or pessimistic designated as alternative 111, produces the most unfa-
vorable financia effect. Thelow cost and high cost alternatives are designed to give policy makers a
sense of the range of variation in the financial projections that might occur if the intermediate assump-
tions are not realized.

B. Sarting Population

The starting population for the projections was the estimated population in the Social Security Area as of
January 1, 1995, by single year of age, sex, and marital status. Because the most complete data were
available as of July 1, the population as of January 1, 1995 was interpolated from estimates of the Social
Security Area population as of July 1, 1994, and July 1, 1995. For some of the territorial components, the
needed estimates were not available as of July 1, 1995. In these cases, the July 1, 1995 popul ation esti-
mates were assumed equal to the latest available estimates that had been prepared after the 1990 census.
The Bureau of the Census is continually revising and updating the populations it providesto users. This
means that historical population estimates change due to new data and revised methods of dealing with



missing data, dataerrors, and other dataproblems. Theterritorial components of the Social Security Area
and the total estimated population of each component (in thousands) as of July 1 are asfollows:

July 1

Component 1990 | 1991 | 1992 | 1993 | 1994 | 1995
Residents of the fifty Statesand D.C.
and armed forces overseas 249,910 252,646 255,431 258,140 260,655 263,036
Adjustment for net census
undercount 4,697 4,732 4,771 4,875 4,898 4,994
Civilian residents of Puerto Rico 3,522 3,522 3,522 3,522 3,522 3,522
Civilian residents of the Virgin Islands 102 102 102 102 102 102
Civilian residents of Guam 133 133 133 133 133 133
Civilian residents of American Samoa,
Palau, and Northern Mariana | slands 105 105 105 105 105 105
Federal civilian employees
overseas 60 60 60 60 60 60
Dgf)endents of Armed Forces and Fed-
eral employees overseas 460 429 429 429 429 429
Crew members of merchant
vessels 12 12 12 12 12 12
Other citizens overseas 525 525 525 525 525 525
Total 259,526 262,266 265,090 267,903 270,441 272,918

The estimates of the number of residents of the fifty States and D.C. and Armed Forces overseas as of the
above July 1 dates by sex for single years of age through 84, and for the group aged 85 or older, were
obtained from the Bureau of the Census. The adjustment for net census undercount was estimated using
postcensal survey data from the Bureau of the Census. The numbers of personsin the other components
of the Socia Security Areaas of the above July 1 dates were estimated by sex for single years of age
through 84, and for the group aged 85 or older, from data of varying detail. The numbers of civilian resi-
dents of Puerto Rico, the Virgin Islands, Guam, American Samoa, Palau and the Northern Mariana
|slands were estimated from data obtained from the Bureau of the Census. The numbers of Federal civil-
ian employees overseas, dependents of these Federal civilian employees, and dependents of Armed
Forces overseas were based on estimates used by the Bureau of Census. The number of crew members of
merchant vessels was estimated from data obtained from the Maritime Administration. The number of
other citizens overseas covered by Social Security was estimated from data supplied by the Department of
State. The overlap among the components, believed to be small, was ignored.

The July 1, 1994 and July 1, 1995 Social Security Areapopulation estimates by sex for single years of age
through age 84, and for the group aged 85 or older, were then interpolated to obtain the starting popul a-
tion asof January 1, 1995. Datafrom the Medicare program was used to distribute the starting population
aged 85 or older into single years of age. The distribution of the starting population by marital status
(never married, currently married, currently widowed, and currently divorced) was estimated by age and
sex from data published by the Bureau of the Censusin Current Population Reports, Series P-20, No. 478.
Table 1 shows this starting population by age group, sex, and marital status.



Table 1.—Population in the Social Security Area, January 1, 1995
by Age Group, Sex, and Marital Status

(In thousands)

Male Female

Age
group Total Total Single | Married | Widowed | Divorced Totd Single | Married | Widowed | Divorced
0-4 20,888 | 10,684 | 10,684 0 0 0| 10,204 | 10,204 0 0 0
5-9 20,232 | 10,354 | 10,354 0 0 0 9,878 9,878 0 0 0
10-14 19,552 | 10,001 | 10,001 0 0 0 9,551 9,550 1 0 0
15-19 18,016 9,208 9,084 112 1 1 8,808 8,398 387 8 15
20-24 18,640 9,493 7,423 1,946 4 121 9,147 5,633 3,207 14 293
25-29 20,360 | 10,370 4,821 5,003 7 540 9,990 2,929 6,267 36 759
30-34 23,138 | 11,772 3,180 7,583 26 983 | 11,366 1,795 8,288 94 1,189
35-39 22,932 | 11,593 1,849 8,370 45 1,330 | 11,339 1,066 8,551 174 1,547
40-44 20,457 | 10,248 1,061 7,879 57 1,250 | 10,209 691 7,731 270 1,518
45-49 17,733 8,827 740 6,945 89 1,053 8,906 510 6,759 355 1,282
50-54 13,917 6,875 440 5,525 130 780 7,042 324 5,370 476 872
55-59 11,411 5,577 356 4,539 145 536 5,835 250 4,181 775 629
60-64 10,361 4,963 320 3,999 243 401 5,398 235 3,601 1,132 429
65-69 10,105 4,670 283 3,710 356 320 5,435 250 3,177 1,658 351
70-74 8,967 3,949 223 3,028 480 218 5,019 256 2,363 2,138 261
75-79 6,629 2,699 143 1,959 500 97 3,930 242 1,256 2,300 133
80-84 4,486 1,601 82 1,061 412 45 2,885 191 625 1,990 79
85-89 2,506 751 38 388 304 20 1,755 117 286 1,304 48
90-94 1,013 246 13 87 140 7 767 51 84 611 21
95 + 315 60 3 10 45 2 255 17 13 218 7
0-19 78,688 | 40,247 | 40,123 112 1 12| 38441 | 38,030 388 8 15
20-64 | 158,949 | 79,718 | 20,189 51,789 746 6,994 | 79,231 | 13,433 53,953 3,326 8,519
50-64 35,689 | 17,415 1,115 14,063 519 1,718 | 18,274 809 13,151 2,383 1,930
62-64 6,210 2,957 190 2,376 162 230 3,253 143 2,130 737 242
65 + 34,022 | 13,975 784 10,243 2,238 709 | 20,047 1,125 7,803 10,219 900
20-65| 161,028 | 80,699 | 20,250 52,573 810 7,066 | 80,329 | 13,483 54,632 3,619 8,595
20-66 | 163,097 | 81,666 | 20,310 53,343 879 7,135 | 81,431 | 13533 55,295 3,935 8,668
20-67 | 165,138 | 82,609 | 20,367 54,092 951 7,199 | 82529 | 13,583 55,937 4,270 8,739
20-68 | 167,112 | 83510| 20,420 54,806 1,025 7,259 | 83,602 | 13,633 56,545 4,618 8,806
20-69 | 169,054 | 84,388 | 20,472 55,499 1,103 7,314 | 84,666 | 13,684 57,130 4,983 8,870
66 + 31,943 | 12,993 723 9,459 2,174 637 | 18,949 1,075 7,124 9,926 825
67 + 29,874 | 12,027 663 8,689 2,106 568 | 17,847 1,025 6,461 9,610 751
68 + 27,833 | 11,083 606 7,940 2,034 504 | 16,749 975 5,820 9,275 680
69 + 25,859 | 10,183 553 7,226 1,959 445 | 15,676 925 5,212 8,927 613
70 + 23,917 9,305 501 6,533 1,882 389 | 14,612 875 4,626 8,561 550
Total | 271,659 | 133,940 | 61,096 62,144 2,985 7,715 | 137,719 | 52,588 62,144 13,553 9,434

The distribution of the number of existing marriages in the starting population by age of husband crossed
with age of wife was estimated from data published by the Bureau of the Census in the 1980 Census of
Population, Subject Report on Marital Status No. PC80-2-4C. The 1980 census distribution was adjusted
to represent January 1, 1995 by an iterative proration method designed to assure consistency with the pre-
viously estimated number of marriages by age and sex in the starting population. Table 2 shows the num-
ber of marriages in the starting population by age group of husband crossed with age group of wife.



Table 2—Existing Marriagesin the Social Security Area, January 1, 1995
by Age of Husband and Wife

(In thousands)

Age group Age group of Wife

of husband | Total [14-19 [20-24 [25-29 [30-34 | 35-39 [40-44 |45-49 [50-54 | 55-59 [60-64 [65-69 [70-74 | 75-79 [80-84 [85-89 [90-94 | 95 +
1419 112 73 31 3 1 11 1 1 1 0 0 0 0 0 0 o0 ©
2024 | 1946| 249 1377 255 39| 122 5 3 2 1 1 1 0 0o 0 0 o0 ©
2529 | 5003| 48 1,363 2980 478| 8 25 11 6 3 1 2 1 1 0 0 0 0
30-34 | 7583 10 313 2338 4130| 602 131 39 1 4 2 1 1 1 0 0 0 0
3539 | 8370| 3 8 503 2840 | 4165 594 133 34 9 3 2 1 1 0 0 0 o0
40-44| 7879| 2 25 129 6586|2867 3571 547 115 25 7 3 1 1 0 0 0 0
4549 | 6945| 1 8 37 145| 589 2593 3012 448| 80 20 8 3 1 0 0 0 ©
5054 | 5525| 1 3 11 41| 146 566 2176 2142| 331 71 24 8 3 1 0 o0 o0
5559 | 4539 O 2 5 15| 49 155 568 1780|1562 201 78 25 7 2 1 0 0
6064 3999 0 1 2 6| 20 56 174 5571428 1323 319 8| 20 5 2 1 0
6569 | 3710/ 0 1 2 3 9 22 62 185| 509 1,295 1243 299| 61 12 5 1 0
7074| 3028 0 0 1 2 4 9 23 64| 166 432 1,074 1,004 | 195 34 14 4 1
7579 1959 0 0 1 1 2 3 7 20| 48 120 327 78| 551 103 45 12 2
8084 1061 0 0 0 0O o 1 2 4 9 22 60 142| 278 331 159 46 7
8589| 38| 0 0 0 0 o o 1 2 4 10 27 60| 109 109 47 15 2
90-94 g7 0o 0 0 0 0o 0 o0 o0 1 2 6 14| 25 23 10 4 1
95+ 10/ 0 0 0 0 0 0 0 o0 0o o 1 2 3 2 1 0 o0
Total | 62,144 | 388 3,207 6,267 8,288 [ 8551 7,731 6,759 5370 | 4,181 3,601 3177 2,363 [ 1,256 625 286 84 13

C. Analysisand Projection of Components of Population Change

In attempting to estimate net immigration and numbers of births, deaths, marriages, and divorcesin future
years, it isinstructive to review and analyze historical trends. Since the actual numbers of births, deaths,
marriages, and divorces depend on the size of the population, it is better to analyze them as rates rather
than as absolute numbers. A rateis defined as the ratio of the number of occurrences of an event during a
year to the midyear population having the potential to experience the event. Because death ratesvary sig-
nificantly by sex, they are calculated for males and females separately. Because rates of birth, death, mar-
riage, and divorce vary greatly by age, they are calculated on an age-specific basis (each age or age group
separately) rather than on a crude basis (all ages combined).

Although cal culating the rates on an age-specific basis improves accuracy, it aso yields a vast number of
figuresfor each year. Thus, to study trends through time, it becomes helpful, if not necessary, to useasin-
gle statistic that summarizes the age-specific rates for each year. A summarizing statistic is described in
this section for each component of population change.

1. Fertility

Age-specific birth rates are defined as the births during the year to mothers at the specified age divided by
the midyear female population at that age. Birth ratesfor women at each age 14 through 49 were obtained
from the National Center for Health Statistics for each year 1917 through 1994. To summarize the fertil-
ity experiencefor asingle year, total fertility rateswere used. Thetotal fertility rateisasimple sum of the
age-specific birth rates applicable during the year. Thusthetotal fertility rate can be interpreted as the
number of children that would be born to awoman if she were to survive her childbearing years and were
to experience those age-specific birth rates throughout her childbearing years. Table 3 give past and pro-
jected total fertility rates by alternative.



Table 3.—Total Fertility Ratesby Calendar Year and Alternative

(Per hundred thousand)

Caendar year Total fertility rate
1917 3,333.3
1918 3,312.2
1919 3,067.7
1920 3,263.3
1921 3,326.2
1922 3,109.4
1923 3,101.2
1924 3,120.7
1925 3,011.6
1926 2,900.7
1927 2,824.3
1928 2,659.8
1929 2,532.0
1930 2,532.5
1931 2,401.7
1932 2,318.6
1933 2,172.0
1934 2,232.0
1935 2,188.7
1936 2,145.6
1937 2,173.3
1938 2,221.7
1939 2,171.7
1940 2,229.0
1941 2,3315
1942 2,554.8
1943 2,640.2
1944 2,494.5
1945 2,421.8
1946 2,857.9
1947 3,181.2
1948 3,026.2
1949 3,036.2
1950 3,028.0
1951 3,199.1
1952 3,286.5
1953 3,349.4
1954 3,461.2
1955 3,498.3
1956 3,604.7
1957 3,682.4
1958 3,628.9
1959 3,638.2
1960 3,605.7
1961 3,563.9
1962 3,423.3
1963 3,297.8
1964 3,170.9
1965 2,881.6




Table 3.—Total Fertility Ratesby Calendar Year and Alternative (Cont.)

(Per hundred thousand)
Calendar year Total fertility rate
1966 2,670.4
1967 2,525.5
1968 2,431.0
1969 2,422.9
1970 2,431.7
1971 2,245.4
1972 1,993.6
1973 1,862.5
1974 1,824.4
1975 1,770.3
1976 1,744.8
1977 1,795.0
1978 1,764.4
1979 1,816.7
1980 1,849.0
1981 1,825.4
1982 1,834.7
1983 1,805.3
1984 1,796.4
1985 1,839.6
1986 1,838.8
1987 1,869.9
1988 1,925.7
1989 2,005.8
1990 2,068.8
1991 2,066.7
1992 2,063.6
1993 2,044.6
1994 2,036.6
1995 2,016.7
1996 2,012.8
Low Cost Intermediate High Cost
1997 2,030.6 2,008.8 1,986.3
1998 2,037.6 2,004.7 1,970.8
1999 2,044.6 2,000.6 1,955.3
2000 2,051.6 1,996.4 1,939.9
2001 2,058.6 1,992.0 1,924.5
2002 2,065.5 1,987.5 1,908.8
2003 2,0724 1,983.0 1,893.0
2004 2,079.3 1,978.3 1,877.1
2005 2,086.2 1,973.7 1,861.2
2006 2,093.2 1,969.1 1,844.9
2007 2,100.2 1,964.6 1,828.5
2008 2,107.2 1,960.2 1,812.1
2009 2,114.3 1,955.7 1,795.6
2010 21214 1,951.0 1,7789
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Table 3.—Total Fertility Ratesby Calendar Year and Alternative (Cont.)

(Per hundred thousand)

Low Cost Intermediate High Cost
2011 2,128.6 1,946.3 1,762.1
2012 2,135.7 1,941.6 1,7454
2013 2,142.8 1,936.9 1,728.8
2014 2,149.9 1,932.2 1,712.3
2015 2,157.0 1,927.6 1,695.8
2016 2,164.1 1,922.8 1,679.5
2017 2,171.2 1,918.1 1,663.2
2018 2,1784 1,9135 1,647.0
2019 2,185.6 1,908.9 1,630.9
2020 2,192.7 1,904.5 1,6154
2021 2,200.0 1,900.0 1,600.0

Asafirst step in projecting fertility, it isinstructive to examine the recent history of fertility in the United
States. During the period 1917 to 1925, the total fertility rate was more than three children per woman.
During the period 1924 to 1933 the total fertility rate declined from 3.1 children per woman to 2.2, and
then remained level at 2.1 to 2.2 children per woman through 1940. After 1940, the total fertility rate
once again began to rise, reaching a peak of 3.7 in 1957. This period of high fertility was followed by a
period of declining fertility, reaching alow of 1.74in 1976. In one decade, from 1962 to 1972, the total
fertility rate declined from 3.4 to 2.0 children per woman. The total fertility rate wasfairly stable at 1.8
children per woman until 1987, when it started to increase, reaching a high of 2.07 in 1990. Thetotal fer-
tility rate remained stable through 1992, decreasing slightly to 2.04 in 1993 and 1994. The estimated total
fertility rate, based on preliminary data, for 1995is2.02. Figure 1 showsthetotal fertility rate historically
and by alternative.

Figure 1.—Total Fertility Rate
(in children per woman) 1920-2030,
Actua and Projected by Alternative
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On average, the ultimate intermediate total fertility rate is expected to be 1.9. Thetotal fertility rateis not
expected to return to the high levels of the 1940's, the 1950's, and early 1960's. Several changesin our
society have occurred during the past 20 years which have contributed to reducing the number of children
being born. Some of these changes are increased availability and use of birth control methods, increased
female participation in the labor force, increased prevalence of divorce, increased postponement of mar-
riage and childbearing among young women, and the shift in the perception of the status of children
within their families from economic assets to economic liabilities. No significant reversal of these
changes is anticipated.

Theincrease in the total fertility rate for the United States between 1976 and 1990 is largely the result of
increases in birth rates among women in their 30s who put off having children when they were in the 20s.
Birthrates for women under 30 were fairly stable for the 1976 through 1990 period. Datafor 1991
through 1995 indicates a stabilization of the birth rates for women in their 30s and a slight decline for
women under 30.

The latest birth expectation survey published by the Bureau of the Census in the Current Population
Reports, Series P-20, No. 454, shows birth expectations in the neighborhood of 2.0 to 2.1 children per
woman. However, when comparing past birth expectation surveys with actual experience, birth expecta-
tions have tended to be higher than the actual number of births. Single women and childless married
women who were surveyed have consistently had fewer births than they expected (see, "Assessing Birth
Expectations from Current Population Survey: 1971-1981" by Martin O'Connell and Carolyn Rogersin
Demography, August, 1983). Taking into account all these factors, an ultimate total fertility rate of 1.9
children per woman was selected as the intermediate assumption for the 1997 report.

To help in selecting ultimate rates for the low cost and high cost aternatives, an examination of the recent
total fertility ratesin other nationsis useful. A comparison of the total fertility rates for the most recent
calendar year, as published in the 1994 United Nations Demographic Yearbook, for the U.S., Canada, and
nineteen industrialized countriesrevealed arange of 2.1in New Zealandto 1.3 in Italy, Greece and Spain.
While rates as high as 2.7 children per woman have been recorded over the past decade (Ireland, 1983),
the highest rates these countries are currently experiencing range from 2.0 to 2.1, with the U. S. currently
at 2.0. At or just below the 1.9 total fertility rate selected as the intermediate assumption are Australia,
Canada, Finland, France, Norway and the United Kingdom. For reasons already cited, we do not believe
that the total fertility rate for the U.S. will return to alevel as high as 2.5 for any sustained period, and
have selected 2.2 as the optimistic, low cost assumption. New Zealand was the only country to have a
total fertility rate at or above 2.2. Austria, Belgium, Greece, Italy, Japan, Portugal, Spain, and West Ger-
many, had total fertility ratesunder 1.6. Therefore, it is plausible that the total fertility rate could be as
low as 1.6 children per woman over along period of time. Thus, we have selected 1.6 as the pessimistic,
high cost assumption. The ultimate total fertility rate for each alternative was assumed to befirst reached
in calendar year 2021. The ultimate values selected for the 1997 Trustees Report are lower than those
used by the Bureau of the Censusin its latest series of population projections, published in Current Popu-
lation Reports, Series P-25, No. 1130. The Bureau of the Census used arange of 1.91 to 2.58, with an
intermediate assumption of 2.25.

Total fertility rates for 1995 and 1996 were estimated from provisional data published by the National
Center for Health Statisticsin Monthly Vital Satistics Reports, Volumes 44 and 45. Between 1997 and
2021, the age-specific birth rates were projected separately for each cohort of women such that the com-
pleted cohort fertility rate would gradually approach the assumed ultimate total fertility rate. The 1996
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Trustees Report based the relative distribution of age-specified birth rates on the average historical age

distribution attained from all available (42 years of data) prior completed cohort rates. For the 1997

Trustees Report, the average historical age distribution was modified to include only the latest 31 histori-
cal completed cohort rates. This methodological change serves to make the relative age distribution for

birth rates more similar to recent data. Table 4 givesthe assumed age-specific birth rates by alternative for
selected calendar years.

Table 4—Central Birth Rates by Age, Calendar Year, and Alternative

(Per thousand women)

Age of Calendar year
Mother | 1920 | 1930 | 1940 | 1950 | 1960 | 1970 | 1975| 1980 | 1985| 1990 | 1991 | 1992 | 1993 | 1994 | 1995
14| 36 38 38 58 60 66 71 65 62 78] 80 79 80 80 79
15| 120 120 119 188 192| 192 194 174 165 206| 211 209 208 207 205
16| 290 278 262 414 426| 388 364 331 317 380| 395 388 388 385 381
17| 578 537 493 750 802| 666 573 531 512 601| 628 617 611 608 60.2
18| 905 823 768 1137 1312| 983 775 746 720 825| 8.0 856 844 838 830
19| 1238 1076 1028 1484 1819|1260 927 925 883 9911|1032 1031 1019 1007 99.7
20| 1482 1231 1195 1736 2242|1471 1034 1060 1000 1102 1128 1135 1123 1108 109.7
21| 1648 1337 1289 187.9 2470|1592 109.7 1132 1059 1151|1162 1158 1149 1132 1121
22| 1722 1396 1334 1954 2564|1674 1151 1185 1103 1186 1176 1181 1140 1131 1120
23| 1794 1441 1371 1975 2558|1712 1188 1219 1130 1204|1184 1162 1130 1115 1104
24| 1782 1433 1367 1953 2468|1701 1207 1238 1152 1217|1191 1167 1129 1112 1101
25]1757 1398 1330 1870 2318|1630 1192 1230 1157 1223|1195 117.3 1144 1116 1105
26| 167.1 1330 1266 1763 2137|1532 1152 1196 1145 1221|1191 117.6 1149 1127 1116
27| 1686 1285 1199 1644 1955|1406 1081 1143 1109 1197|1171 1163 1142 1126 1115
28| 1643 1218 1126 1521 177.3|1264 982 1068 1060 1155|1134 1134 1118 1110 1099
29| 1603 1195 1067 1415 160.7| 1113 864 972 988 109.1|107.7 107.6 1074 107.1 1061
30| 1400 1080 952 1260 1423| 960 731 853 896 1012| 99.8 1002 1002 1009 999
31| 1305 1018 87.0 1132 1268| 826 612 726 790 907 900 902 910 918 909
32| 1182 902 767 991 1108| 700 506 602 681 79.7| 788 798 804 814 806
33| 1159 861 711 903 994 | 602 421 495 578 689| 681 690 699 707 700
34|1096 805 637 802 87.8| 518 349 400 479 584| 580 589 597 608 602
35(1052 756 574 712 77.2| 445 286 315 385 487| 489 495 501 511 506
36| 982 687 509 612 662| 37.7 233 243 299 392| 307 402 407 415 411
37| 926 636 450 526 562| 313 187 185 225 305| 311 315 322 327 324
38| 825 57.3 392 442 469| 259 152 140 166 228| 235 241 245 251 249
39| 744 512 333 361 381| 210 121 109 120 167| 172 178 182 188 186
40| 555 388 259 270 =288| 158 89 76 84 117| 121 126 127 134 133
41| 441 305 196 195 209| 114 64 53 56 77| 80 86 86 89 88
42| 313 220 139 131 141| 78 43 35 34 49| 50 53 55 57 56
43| 246 170 101 93 93| 50 28 22 20 27| 28 30 31 34 34
44| 173 114 64 54 55| 31 16 12 12 15| 15 16 17 19 19
45] 119 74 40 30 28] 17 10 07 08 06| 06 06 09 09 09
46| 79 45 24 16 15| 08 02 01 01 01| 01 02 04 03 03
47| 44 25 11 06 06/ 01 01 01 00 00| 00 00 00 00 00
48| 24 12 07 02 01| 00 00 00 00 00|/ 00 00 00 00 00
49| 13 06 02 01 01| 00 00 00 00 00/ 00 00 00 00 00
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Table 4—Central Birth Ratesby Age, Calendar Year, and Alternative (Cont.)

(Per thousand women)

Calendar year and Alternative

Age of Low Cost Intermediate High Cost

Mother| 2000 | 2005 | 2010 | 2015 | 2021 | 2000 | 2005 | 2010 | 2015| 2021 | 2000 | 2005| 2010 | 2015| 2021

14 7.9 7.9 7.9 7.9 7.9 7.9 79 7.9 7.9 7.9 7.4 6.9 6.4 5.9 5.8
15| 210 215 220 225 230| 205 205 205 205 203| 195 185 175 165 158
16| 386 391 396 401 407| 376 371 366 361 355 366 351 332 316 301
17| 612 622 632 642 654| 597 592 587 582 576| 57.7 552 525 498 472
18| 845 860 875 890 908| 80 810 800 790 778| 795 760 724 686 650
19| 101.2 1027 1044 1064 108.8| 987 97.7 967 957 945| 953 912 867 822 776

20| 111.7 1137 1157 1177 120.1| 1082 106.7 1052 103.8 1024 | 1050 1005 959 909 855
21| 1141 1161 1181 1201 1226 1106 1091 1076 106.1 104.6| 1072 1027 980 93.0 873
22| 1140 1160 1180 1200 1225| 1105 109.0 1075 106.0 1044 | 1071 1026 981 931 87.3
23| 1124 1144 1164 1184 1209|1089 1075 1060 1045 1029 | 105.7 1012 96.7 921 86.3
241 1121 1141 1161 1181 1206 108.7 107.2 106.1 1046 103.0| 1056 1011 966 921 864

25| 1125 1145 1165 1185 1209 | 109.2 107.7 1064 1049 1032|1061 1016 971 926 870
26| 1136 1156 1176 1196 122.0| 1104 1089 1074 1059 1041 | 1073 1028 983 938 881
27| 1135 1155 1175 1195 1219| 1104 1089 1074 1059 1041|1073 1028 983 938 884
28| 1119 1139 1159 1179 1203|1089 1074 106.2 1052 1034 | 106.0 1015 970 925 871
29| 108.0 1100 1120 1140 1164|1051 103.7 1026 101.6 1004 | 1025 981 939 899 847

30| 101.6 1032 1052 1072 1096| 989 979 969 959 947| 966 927 887 847 799
31| 924 939 954 969 987| 904 894 884 874 862| 879 845 810 775 733
32| 821 836 851 866 84| 801 794 784 774 762| 781 753 720 690 654
33| 710 720 730 741 754| 695 689 679 669 657| 680 656 626 601 571
34| 612 622 632 642 654| 597 592 587 582 576| 582 56.2 538 513 483

35| 516 526 536 546 558| 501 496 491 486 480 491 476 456 436 412
36| 416 421 426 431 437| 406 401 396 391 385| 396 381 366 351 333
37| 329 334 339 344 350| 321 320 316 311 305| 314 304 294 280 268
38| 254 259 264 269 275| 249 249 248 243 237| 239 231 221 211 199
39| 191 196 201 206 21.2| 186 186 186 186 186| 181 176 171 166 16.0

40| 136 136 136 136 136| 133 133 133 133 133| 128 123 118 113 107
41 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.3 7.9 7.5 7.0 6.4
5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6
34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
19 19 19 19 19 19 19 19 19 19 19 19 19 19 19

GR&S

0.9 0.9 0.9 0.9 0.9 0.9 0.9 09 09 09 09 09 0.9 0.9 0.9
46 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
47 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2. Mortality

Death rates (generally referred to as central death rates) are defined as the number of deaths during the
year divided by the midyear population. These rates were calculated by sex on an age-specific basis for
each year 1900 through 1994. To summarize the mortality experience of asingle year and to control for
changes in the age distribution of the population from year to year, age-adjusted death rates (as shown in
Table 5) were calculated as aweighted average of the age-specific death rates. The weights used were the
numbers of people in the corresponding age groups of the 1990 U.S. census resident population. Thus, if
the age-adjusted death rate for a particular year and sex is multiplied by the 1990 U.S. census resident
population, the result gives the number of deaths that would have occurred in 1990 for the U.S. census
resident population if the age-specific death rates for that particular year and sex had been experienced.
The age-adjusted death rate is, therefore, equivalent to the crude death rate that would have been experi-
enced in the 1990 U.S. census resident population. Age-sex-adjusted death rates are often calculated
when oneisinterested in summarizing death rates for both sexes combined. Age-sex-adjusted death rates
(shown in Table 5) were calculated as a weighted average of the age-sex-specific death rates, where each
weight was the number of people in the corresponding age and sex group of the 1990 U.S. census resident
population.

The calculations of adjusted death rates for the 1997 Trustees Report used the 1990 U.S. resident census
population as the standard population, the population providing the weights. The 1996 Trustees Report
used the 1980 census resident population as the standard. Asaresult of the change in the standard popu-
lation, from 1980 to 1990, the death rates differ from Actuarial Study 110 over the historical period as
well as for the projected period.

Table 5.—Age-Sex-Adjusted and Age-Adjusted, by Sex, Central Death Rates
by Calendar Year and Alternative

(Per hundred thousand)
Calendar Age-sex- Age-adjusted
Year adjusted Mae [ Femae
1900 2,463.7 2,592.4 2,361.1
1901 2,413.2 2,558.1 2,295.9
1902 2,244.4 2,406.6 2,118.1
1903 23171 2,466.4 2,197.7
1904 2,436.6 2,604.7 2,303.7
1905 2,356.9 2514.2 2,231.0
1906 2,336.7 2,509.5 2,192.9
1907 2,424.9 2,607.4 2,269.4
1908 2,232.8 2,381.0 2,107.6
1909 2,180.3 2,332.0 2,0554
1910 2,266.1 2,422.3 2,134.0
1911 2,192.1 2,3355 2,070.6
1912 2,153.6 2,307.1 2,023.6
1913 2,1514 2,312.3 2,014.9
1914 2,099.0 2,251.8 1,971.3
1915 2,1184 2,262.8 1,999.3
Calendar Age-sex- Age-adjusted
Year adjusted Mae | Femae
1916 2,189.0 2,344.2 2,057.9
1917 2,197.3 2,366.0 2,055.7
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Table 5.—Age-Sex-Adjusted and Age-Adjusted, by Sex, Central Death Rates
by Calendar Year and Alternative (Cont.)

(Per hundred thousand)
1918 2,481.8 2,673.2 2,316.6
1919 1,998.1 2,094.6 1,921.1
1920 2,079.2 2,157.0 2,018.5
1921 1,888.0 1,966.3 1,824.0
1922 1,973.3 2,068.8 1,893.6
1923 2,059.5 2,160.6 1,973.6
1924 1,955.7 2,079.7 1,854.5
1925 1,982.5 2,107.8 1,880.8
1926 2,055.1 2,185.3 1,949.0
1927 1,901.4 2,041.6 1,790.2
1928 2,027.8 2,176.1 1,908.7
1929 1,987.7 2,142.7 1,864.0
1930 1,856.3 2,017.0 1,729.4
1931 1,805.6 1,974.4 1,674.9
1932 1,805.4 1,959.8 1,685.5
1933 1,760.0 1,929.5 1,629.0
1934 1,793.9 1,979.6 1,648.8
1935 1,762.4 1,950.3 1,615.8
1936 1,857.2 2,057.9 1,698.9
1937 1,779.7 1,985.6 1,6185
1938 1,669.9 1,852.2 1,526.9
1939 1,668.7 1,854.3 1,523.6
1940 1,672.6 1,877.8 15121
1941 1,599.2 1,815.2 1,432.7
1942 1,544.6 1,758.3 1,377.2
1943 1,603.8 1,824.6 1,432.0
1944 1,529.9 1,745.0 1,359.0
1945 1,488.6 1,716.2 1,307.4
1946 1,438.5 1,646.6 1,274.1
1947 1,432.3 1,655.6 1,258.6
1948 1,401.7 1,633.0 1,222.4
1949 1,360.5 1,592.2 1,180.7
1950 1,339.9 1,580.5 1,155.0
1951 1,328.4 1,570.1 1,140.3
1952 1,303.8 1,543.0 1,115.1
1953 1,294.1 1,541.2 1,100.2
1954 1,228.2 1,467.0 1,040.3
1955 1,243.0 1,488.6 1,050.3
1956 1,242.6 1,497.1 1,044.5
1957 1,263.6 1,525.8 1,059.9
1958 1,250.8 15145 1,046.8
1959 1,227.3 1,493.5 1,021.6
1960 1,237.9 15181 1,023.2
1961 1,207.3 1,485.2 995.6
1962 1,228.3 1,516.3 1,010.6
1963 1,247.5 1,552.4 1,018.7
1964 1,209.7 1,508.6 983.7
1965 1,210.8 1,522.9 977.0
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Table 5.—Age-Sex-Adjusted and Age-Adjusted, by Sex, Central Death Rates

by Calendar Year and Alternative (Cont.)

(Per hundred thousand)
Calendar Age-sex- Age-adjusted
Year adjusted Mae | Femae
1966 1,214.1 1,532.2 975.3
1967 1,182.3 1,501.7 943.1
1968 1,202.1 15454 947.9
1969 1,166.2 1,505.4 914.7
1970 1,1384 1,476.0 889.1
1971 1,130.2 1,467.3 882.6
1972 1,126.1 1,470.1 873.6
1973 1,108.8 1,451.4 858.0
1974 1,063.3 1,391.4 822.9
1975 1,020.9 1,345.4 784.4
1976 1,010.1 1,337 777.0
1977 981.8 1,300.1 751.6
1978 976.3 1,291.1 748.8
1979 944.8 1,253.0 722.4
1980 961.1 1,270.2 739.2
1981 934.5 1,235.1 719.1
1982 906.4 1,196.3 698.9
1983 916.0 1,208.6 708.4
1984 909.2 1,197.0 705.4
1985 912.3 1,202.0 707.2
1986 904.8 1,189.0 702.9
1987 895.6 1,173.8 697.9
1988 906.0 1,190.9 705.8
1989 882.4 1,156.7 688.8
1990 865.9 1,137.0 674.9
1991 854.8 1,121.5 667.3
1992 843.6 1,107.1 659.3
1993 863.4 1,127.7 678.2
1994 852.2 1,108.6 672.5
1995 838.4 1,071.2 672.6
Low Cost Intermediate High Cost
Age-sex- Age-adjusted AQge-Sex- Age-adjusted AQge-Sex- Age-adjusted
adjusted Male [ Femae agjusted Male [ Femae agjusted Male [ Femae
1996 825.3 1,062.6 661.4 832.0 1,077.2 660.3 835.7 1,086.5 658.3
1997 8235 1,060.3 661.6 824.9 1,068.1 655.4 824.6 1,073.7 649.0
1998 822.0 1,058.3 662.0 817.8 1,059.0 650.6 813.9 1,061.2 640.1
1999 820.6 1,056.6 662.6 811.3 1,050.8 646.2 806.5 1,054.0 632.6
2000 819.4 1,055.0 663.3 804.7 1,042.0 642.0 798.4 1,045.3 625.2
2005 815.7 1,049.3 668.9 7717 996.4 623.0 741.4 969.8 586.5
2010 811.3 1,042.9 6715 746.7 962.1 608.0 687.5 894.1 553.3
2015 802.0 1,031.0 665.7 725.0 934.0 591.8 648.7 842.4 524.9
2020 791.5 1,017.7 657.5 704.0 907.2 575.1 615.7 800.4 498.1
2025 781.2 1,004.6 649.2 684.0 881.6 558.9 585.8 762.7 473.1
2030 771.2 992.0 641.3 665.0 857.3 543.4 557.9 727.4 449.8
2035 761.7 979.8 633.6 646.9 834.2 528.8 531.5 694.1 427.8
2040 752.4 968.1 626.2 629.7 812.2 514.9 506.6 662.4 407.1
2045 7435 956.7 619.1 613.4 791.2 501.6 483.0 632.4 387.6
2050 734.8 945.6 612.1 597.8 771.2 489.0 460.7 604.0 369.3
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Table 5.—Age-Sex-Adjusted and Age-Adjusted, by Sex, Central Death Rates
by Calendar Year and Alternative (Cont.)

(Per hundred thousand)
Low Cost Intermediate High Cost
Age-sex- Age-adjusted Age-sex- Age-adjusted Age-sex- Age-adjusted
adjusted Male [ Femae agjusted Male [ Femae agjusted Male [ Femae

2055 726.4 934.9 605.5 582.9 752.2 477.0 439.7 577.2 352.0
2060 718.3 924.6 599.0 568.7 734.0 465.5 419.9 551.8 335.8
2065 710.5 914.5 592.7 555.2 716.6 454.5 401.2 527.8 320.5
2070 702.9 904.8 586.7 542.2 700.0 444.0 383.6 505.1 306.1
2075 695.5 895.3 580.8 529.8 684.1 434.0 367.0 483.7 292.6
2080 688.3 886.1 575.1 518.0 668.9 424.4 351.3 463.4 279.8

Note: The age-adjusted central death rate is the weighted average of the age-specific central death rates for a particular sex and year. The
weights are the number of people in the corresponding age groups of the 1990 U. S. Census population.
The age-sex-adjusted central death rate is the weighted average of the age-sex specific central death ratesfor a particular year. The
welghts are the number of people in the corresponding age and sex groups of the 1990 U. S. Census population.

An examination of the age-adjusted death rates since 1900 reveals several distinct periods of mortality
reduction. During the period 1900 to 1936, annual mortality reduction averaged about 0.8 percent for
males and 0.9 percent for females. Following thiswas a period of rapid reduction, 1936 to 1954, in which
mortality decreased an average of 1.6 percent per year for males and 2.5 percent for females. The period
1954 to 1968 saw an actual increase for males of 0.2 percent per year and a much slower reduction of 0.8
percent per year for females. From 1968 through 1982 rapid reduction in mortality resumed, averaging
1.8 percent for males and 2.2 percent for females, annually. From 1982 to 1994, dower reduction in mor-
tality resumed, decreasing an average of 0.8 percent for males and 0.5 percent for females. These rates of
reduction are shown in the following table by sex and age group.

Historical Average Annual Percentage Reductionsin Age-Adjusted Central Death Rates

Age and Sex | 1900-36 | 1936-54 | 1954-68 | 1968-82 | 1982-94 | 1900-94
Made:
0-14 291 475 1.66 4,39 2.60 3.26
15-64 1.02 1.91 -.20 2.22 .61 1.14
65-84 .20 1.15 -.13 147 1.21 .65
85+ 22 121 -.89 1.56 -.34 .38
65+ .20 1.16 -.33 1.49 .79 .58
Total .78 1.60 =21 1.78 .78 .94
Female:
0-14 3.12 5.01 172 4,19 2.49 3.36
15-64 1.19 3.62 57 2.20 .70 1.66
65-84 .36 2.06 1.07 2.01 .58 1.07
85+ .23 121 A3 2.06 .09 .66
65+ .32 1.82 a7 2.03 A2 .95
Total .90 2.47 17 2.15 54 133
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Past reduction in mortality has varied greatly by cause of death. Because it is expected that future reduc-
tionin mortality rateswill also vary greatly by cause of death, death rates for the years 1968 through 1994
were calculated and analyzed by age group and sex for ten groups of causes of death (based on the Ninth
Revision of the International List of Diseases and Causes of Death code numbers). These groups of
causes of death are as follows:

l. Diseases of the Heart (390-398, 402, 404-429)
. Malignant Neoplasms (140-208)
I1l.  Vascular Diseases (400-401, 403, 430-459, 582-583, 587)
V. Accidents, Suicide, and Homicide (E800-E989)
V. Diseases of the Respiratory System (460-519)
VI.  Congenital Malformations, Diseases of Early (740-779)
Infancy
VIl. Diseasesof the Digestive System (520-570, 572-579)
VIIl. Diabetes Mellitus (250)
IX.  Cirrhosis of the Liver (571)

X. All Other Causes excluding AIDS (042-044)

For the years 1968 through 1994, death rates for ages under 65 by age group, sex, and cause of death were
calculated using the numbers of deaths as tabulated in Vital Statistics of the United States and using the
latest census estimates of the resident population as published in the P-25 Series of Current Population
Reports. For the years 1968 through 1978, an adjustment was made to the distribution of the numbers of
deaths among the ten causes. This adjustment was needed in order to reflect the revision in the cause of
death coding that occurred in 1979, thereby making the data for the years 1968 through 1978 more com-
parable with the coding used for the years 1979 and later. The adjustments were based on comparability
ratios published by the National Center for Health Statistics in Monthly Vital Satistics Report, Volume
28, Number 11.

For the ages 65 and over, records of the Medicare program were used to determine rates by age and sex.
The numbers of deaths by cause in Vital Statistics of the United States were used to distribute the age-sex
specific death rates for ages over 65 into age-sex-cause specific death rates. A detailed analysis of Medi-
care mortality statistics and a comparison to the statistics provided by the National Center for Health Sta-
tisticsis contained in "Recent Trendsin the Mortality of the Aged" by John C. Wilkin in the Transactions
of the Society of Actuaries, Volume XXXII1, 1981.

Average annual reductions in mortality were determined for the period 1968 through 1994 by age group,
sex, and cause of death. The values, shown in Table 6, were calculated as the complement of the expo-
nential of the slope of the least-squares line through the logarithms of the death rates. The sharpest reduc-
tions were in the categories of Congenital Malformations and Diseases of Early Infancy and Vascular
Disease, averaging 3.9 and 4.0 percent, respectively, per year. Averaging 2 to 2.5 percent average reduc-
tion per year, were Heart Diseases and Cirrhosis of the Liver. Violence averaged 1.8 percent reduction
per year, Diabetes Mellitus .6 percent, and Digestive Diseases 1.0 percent reduction per year. The catego-
ries of Cancer and of Respiratory Disease and the residual group of other Causes (excluding AIDS) aver-
aged an increase of about 0.5 to 1.3 percent per year.
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Table 6.—Average Annual Percentage Reductionsin Central Death Rates During 1968 - 1994
by Age Group, Sex, and Cause of Death

Cause of death
Sex and Heart Vascular | Respiratory Di g_estive Diabetes | Cirrhosis
agegroup| Total* | disease | Cancer | disease | Violence disease | Infancy isease | mellitus (liver) |Other**
Male:
0 3.79 -1.01 3.26 .56 3.65 8.68 4.45 5.77 6.38 3.53 -1.00
1-4 2.81 -.50 354 4,95 2.59 6.62 2.27 .87 5.32 6.68 2.94
5-9 3.29 .58 3.62 6.19 3.48 4,58 321 3.27 4.37 8.26 2.78
10-14 2.20 .29 2.55 5.50 2.17 2.89 222 3.15 3.64 4.99 2.15
15-19 1.22 .01 2.59 6.09 91 4.06 2.01 4.27 2.96 7.03 2.88
20-24 1.46 51 251 5.59 1.30 4.17 1.89 5.16 2.40 6.33 3.76
25-29 .59 .78 1.86 4.72 112 2.85 247 4.18 2.05 457 -.20
30-34 -.10 1.85 121 4.26 .88 1.76 1.97 3.49 1.63 3.49 -2.47
35-39 48 3.05 1.38 4.14 1.19 2.25 1.68 2.88 1.04 2.73 -2.07
40-44 1.42 3.50 1.33 4.09 1.65 2.77 194 2.78 31 2.95 -.69
45-49 2.06 3.53 1.02 3.94 2.15 311 2.23 3.00 -.07 3.44 37
50-54 2.10 334 45 3.97 2.36 2.87 2.10 2.85 -.16 3.28 1.18
55-59 2.01 3.19 A2 414 2.61 2.15 164 2.87 -.14 2.83 1.29
60-64 1.85 3.03 -17 4.19 2.67 154 .85 241 .05 2.57 .93
65-69 147 2.60 -.58 4.10 2.34 .65 -12 2.01 .07 1.82 15
70-74 1.40 247 -.64 4.23 1.97 A2 -1.07 1.69 .30 87 -.58
75-79 114 2.16 -85 4.03 1.48 -.69 -2.10 1.14 31 -.06 -1.52
80-84 .93 1.85 -1.11 3.97 1.23 -1.46 -3.43 .59 .28 -72 -2.32
85-89 .78 161 -1.40 3.88 1.23 -2.03 -2.98 -.18 .10 -41 -2.81
90-94 .58 1.30 -1.87 3.77 1.23 -2.33 -4.44 -1.00 -.82 -.45 -3.15
Total 1.27 2.23 -54 4.00 1.59 -32 4,01 1.34 .16 2.24 -1.11
Female:
0 3.62 -1.01 3.65 1.02 3.56 9.12 4.08 5.88 9.96 511 -.68
1-4 2.84 -73 3.28 4.50 2.69 6.59 2.61 .50 2.84 6.18 3.06
5-9 3.02 73 334 5.75 2.97 5.51 3.45 2.97 5.76 6.87 2.66
10-14 211 .50 2.79 5.56 154 3.79 2.53 4.00 5.95 6.45 2.04
15-19 134 1.05 2.08 5.91 .62 3.38 2.48 4.70 4.28 8.62 2.52
20-24 1.65 .63 1.78 5.81 1.18 3.32 1.87 5.27 321 6.57 2.77
25-29 1.30 .76 151 5.28 .95 2.97 1.74 4.64 2.33 4.90 2.06
30-34 1.43 1.78 1.47 5.27 1.09 2.65 2.00 4.70 211 4.00 1.88
35-39 1.98 2.84 1.46 531 171 2.87 1.87 3.89 1.64 457 1.88
40-44 2.39 3.16 1.49 4.97 2.37 3.09 2.08 3.95 1.53 5.36 1.98
45-49 2.17 2.84 1.19 4.54 2.50 2.19 2.34 3.53 101 5.43 1.74
50-54 1.65 2.50 54 4.08 2.68 .73 175 2.67 .50 451 1.33
55-59 1.26 2.38 .03 3.91 2.69 -.64 1.65 2.24 .61 351 71
60-64 .95 241 -.64 3.95 2.57 -1.95 1.00 151 .69 1.99 .04
65-69 .65 2.24 -1.29 3.87 1.95 -3.17 .28 .89 75 32 -.93
70-74 101 2.52 -1.22 4.12 2.17 -3.36 -1.13 .67 132 =75 -141
75-79 1.29 2.49 -.96 4.30 2.23 -3.03 -1.95 40 1.59 -1.49 -2.27
80-84 1.43 2.29 -.69 4.26 2.68 -2.28 -3.11 -.04 1.40 -1.63 -3.12
85-89 1.32 1.90 -.49 4.01 2.98 -1.84 -3.84 -.55 72 -1.28 -3.72
90-94 .94 1.33 -84 3.63 3.25 -1.65 -4.52 -1.56 -.49 -.98 -4.20
Total 1.27 211 -47 4.05 2.05 -1.60 3.73 .63 1.04 244 -1.42
*Includes AIDS

**Excludes AIDS
Note: The average annual percentage reduction is the complement of the exponentia of the slope of the |east-squares line through the loga-
rithms of the central death rates.
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Future reductions in mortality will depend upon such factors as the development and application of new
diagnostic, surgical, and life-sustaining techniques, the presence of environmental pollutants, improve-
mentsin exercise and nutrition, the incidence of violence, the isolation and treatment of causes of disease,
the emergence of new forms of disease, improvementsin prenatal care, the prevalence of cigarette smok-
ing, the misuse of drugs (including alcohal), the extent to which people assume responsibility for their
own health, and changesin our conception of the value of life. After considering how these and other fac-
tors might affect mortality, we postulated three alternative sets of ultimate annual percentage reductions
in death rates by sex, age group, and cause of death for the years after 2020. The age groups for which
specific rates of reduction have been selected are: under age 15, 15-64, and 65-84, and 85 and older.
These ultimate annual percentage reductions are as follows:

Assumed Ultimate Annual Percentage Reductionsin Death Rates
by Alternative, Sex, Age Group, and Causes

Cause of death
Diges
Alternative, sex, Heart Vascular Respiratory tivedis- | Diabetes | Cirrho-
and agegroup | disease| Cancer | disease |Violence disease | Infancy ease | mellitus |sis (liver) Other
Male Low Cost Alternative:
<15 0.3 0.8 0.3 0.6 14 29 12 11 0.8 0.2
15-64 0.7 0.1 1.0 0.3 0.2 15 11 0.2 1.0 0.0
65-84 0.5 0.0 0.8 0.3 0.0 16 0.2 0.3 0.1 0.0
85+ 0.5 0.0 0.8 0.3 0.0 1.6 0.2 0.3 0.1 0.0
Female Low Cost Alternative :
<15 0.3 0.8 0.3 0.6 14 29 1.2 11 0.8 0.2
15-64 0.7 0.1 1.0 0.3 0.2 15 11 0.2 0.8 0.0
65-84 0.5 0.0 0.8 0.3 0.0 16 0.2 0.3 0.1 0.0
85+ 0.5 0.0 0.8 0.3 0.0 1.6 0.2 0.3 0.1 0.0
Male Intermediate Alternative :
<15 0.6 20 0.6 0.9 2.4 2.2 16 1.8 14 0.5
15-64 15 0.3 18 0.5 0.3 11 1.6 0.3 15 0.3
65-84 12 0.2 1.7 0.6 0.2 11 0.4 0.6 0.2 0.2
85+ 11 0.2 17 0.6 0.2 11 0.4 0.6 0.2 0.2
Female Intermediate Alternative :
<15 0.6 20 0.6 0.9 2.4 2.2 16 1.8 14 0.5
15-64 15 0.3 1.8 05 0.3 11 16 0.3 15 0.3
65-84 12 0.2 1.7 0.8 0.2 11 0.4 0.6 0.2 0.2
85+ 11 0.2 17 0.8 0.2 11 0.4 0.6 0.2 0.2
Male High Cost Alternative :
<15 14 5.2 0.7 1.2 29 1.2 2.0 2.3 2.2 1.0
15-64 2.0 1.2 21 1.0 0.5 05 24 0.4 3.0 0.6
65-84 15 11 20 1.0 04 0.4 0.8 0.9 0.6 04
85+ 13 11 20 1.0 04 0.4 0.8 0.9 0.6 04
Female High Cost Alternative :
<15 14 5.2 0.7 12 29 1.2 20 2.3 2.2 1.0
15-64 2.0 13 21 1.0 0.5 05 24 0.4 2.6 0.6
65-84 16 1.2 2.0 11 04 0.4 0.8 0.9 0.6 0.4
85+ 13 1.2 20 11 04 0.4 0.8 0.9 0.6 04
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The annual percentage reductions in the table above are greatest for the high cost alternative and smallest
for the low cost alternative, with the exception of the ultimate reductions assumed due to Congenital Mal-
formations and Diseases of Early Infancy. For this cause-of-death group, the low cost alternative reduc-
tions are greatest and the high cost alternative reductions are smallest because most of the deaths due to
this cause of death occur to those under 5 years of age. Thus, unlike the other causes of death, higher
death rates for this cause of death would produce an unfavorable financial effect.

Due to the nature of AIDS, this disease was treated as a separate and special cause of death and death
rates due to AIDS were projected by a different method. Although much has been learned about AIDS
during the last few years, many uncertainties exist about the future course of this disease. For historical
years beginning in 1981 through projected years ending with 1994, central death rates due to AIDS were
projected based on numbers of deaths due to AIDS as estimated by the Center for Disease Control.
Among the three alternatives, the death rates assumed for the high cost alternative were the greatest and
those assumed for the low cost alternative were the smallest. Higher death rates for AIDS result in more
cost to the OASDI program. Under the intermediate and high cost alternatives, the central death rates due
to AIDS are assumed to reach their peak value around the year 2000. During the next ten years, death
rates due to AIDS are assumed to decline rather rapidly as aresult of changesin behavior. Thereafter, the
rates are assumed to remain relatively constant throughout the remainder of the projection period. For the
low cost alternative, the peak in central death rates due to AIDS is assumed to have been reached around
1990, with the projected rates decreasing and stabilizing immediately.

Rapid reductionsin infant mortality are expected to continue in the future. However, for the total group
younger than 65, future reductions are projected to be relatively small compared with past reductions
because very little additional reduction in death rates from infectious diseases (such as poliomyelitis and
influenza) is possible and because only a small reduction in mortality from violent causes (accidents, sui-
cide, and homicide) is expected. Reductions for the aged are expected to continue at arelatively rapid
pace, as further advances are made against degenerative diseases (such as heart and vascular disease).
The gap between male and female mortality is expected to stabilize as women become increasingly sub-
ject to many of the same environmental hazards and social pressures as men. Analysis of the period from
1982 through 1994 shows that the female rate of reduction is less than the male rate of reduction. For
time periods in this century prior to 1982, mortality reduction was generally greater for females than
males.

After adjustment for changesin the age and sex distribution of the population, the intermediate alternative
mortality is projected to decrease at an average rate of 0.56 percent per year during the period 1994
through 2071, about half the average annual reduction observed during 1900 through 1994, but greater
than the female rate of reduction for the 1982 through 1994 period. During the period 1994 through 2071,
the low cost aternative mortality is projected to decrease at a rate about one-sixth the average rate
observed during 1900 through 1994, while for the high cost alternative mortality, the projected rate of
reduction is about the same as for 1900 through 1994.

The base year for the mortality projectionsis 1995. Death ratesfor ages under 65 in 1995 were estimated
from provisional data published in Monthly Vital Satistics Reports, Volumes 44. However, instead of
using these estimated provisional death rates as the starting point from which mortality projections are
made, we use aset of mortality rates calculated to be consistent with the trend inherent in the last 12 years
of available data, including the preliminary data, calendar years 1984 through 1995.
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For years after 1995, death rates were projected by age group, sex, and cause of death by applying annual
percentage reductions (except for the cause of death category of AIDS) to the estimated or projected prior
year death rates. The annual reductions that were applied to obtain the 1996 levels were 50 percent for
the low cost aternative, 100 percent for the intermediate alternative, and 150 percent for the high cost
aternative of the average annual reductions during 1968 through 1994 period. The annual reductions that
were assumed to apply to obtain rates for 1997 through 2021 were calculated by alogarithmic formula
designed to gradually transform the reductions applied to obtain the 1995 levelsinto the postulated ulti-
mate annual reductions. The ultimate reductions were assumed to apply during the 2021 through 2080
period. The average annual reductions for the "All Other" category for age 0 were calculated using the
period 1974 through 1994, rather than 1968 through 1994 because a distinct shift occurred in 1974, mak-
ing earlier datainappropriate for this category. Table 7 gives the resulting death rates by age group, sex,
and alternative for selected years.
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Table 7a—Central Death Ratesby Age Group and Sex for Selected Historical Calendar Years

(Per hundred thousand)
Sex and Caendar year
agegroup 1900| 1910| 1920| 1930| 1940| 1950| 1960| 1970| 1980| 1985| 1990| 1995
Male :
0[17,989.7 14,704.2 10,3750 7,713.0 6,1789 37319 30752 23934 14183 1,2204 10723 836.3
1-4| 20629 14815 10294 6036| 3108 1499 1192  933| 722 586 522 448
59| 4715 3594 3133 2095| 1230 704 560  498| 352 285 256 224
10-14| 2919 2466 2450 169.8| 1140 705 545 512| 384 351 314 312
1519| 4715 3879 4114 2924| 1903 1417 1291 156.6| 1418 1134 1282 1215
20-24| 7250 5928 5491 4122| 2711 1942 1788 2225| 2028 1617 1663 156.7
25-29| 7704 6415 5872 4547| 3067 1976 1748 2007 1945 1680 1858 1736
30-34| 8936 7715 7079 5269| 3721 2365 2014 2287| 1939 1926 2227 2308
35-39| 1,0108 9092 7772 6454| 4857 3347 2896 3151| 2433 2370 2789 2919
40-44| 1,434 11187 8789 861.3| 6956 5297 4610 4856| 3624 3317 3403 377.0
45-49| 1,391.7 153867 1,099 11526| 10140 8390 7611 7557| 5861 5147 4885 4889
50-54| 1,7935 1,7062 14634 16065| 15103 13144 12470 1,1738| 9441 8421 7531 7339
55-59 | 24734 24501 20921 2221421875 19811 18471 1,8525| 14623 1,3564 12100 1,099.3
60-64 | 3,401.8 34485 29126 3,2215| 31121 2897.6 28595 2770322190 20869 19029 1776.2
65-69 | 4,957.2 4,9263 44931 4,670.0| 45289 4,090.6 41343 4,0133| 34654 3,199.2 2,987.8 2726.3
70-74| 74345