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COHORT MORTALITY AND SURVIVORSHIP:
UNITED STATES DEATH-REGISTRATION STATES, 1900-1968

Iwao M. Moriyama, Ph.D., and Susan O. Gustavus, Ph.D.?

INTRODUCTION

The official death statistics are derived from
the mortality experience of apopulation for a par-
ticular time period, usually acalendar year. They
represent a slice or across section of the mortal-
ity surface taken across the time axis, and are
known as period mortality data, Another way of
looking at death statistics is along the diagonal of
the age and time axes rather thanacross the time
axis. These longitudinal sections of the mortality
gurface show the mortality experience of cohorts
of individuals from birth through the successive
ages over their lifetimes (see appendix I). These
cohort or generation mortality data are repre-
sentations of what actually happens inlife; never-
theless, data are seldom expressed inthis way be-
cause a relatively long series of age-specific
mortality statistics is needed to do so,

Following the same group of people over the
lifetime of the cohort presents quite a different
mortality and survival picture from that pro-
vided by the official annual mortality statistics,
This is because of changes, usually improvements,
in mortality rates during the life of the cohort,

*Iwao M. Moriyama, Director, Office of Health Statistics
Analysis, National Center for Health Statistics, is presently
on leave, serving as Chief, Statistics Department, Atomic
Bomb Casualty Commission, Hiroshima, Japan. Susan O.
Gustavus is Assistant Professor, Department of Sociology,
The University of Utah, Salt Lake City.

This study presents the mortality and sur-
vivorship experience of four cohorts born a decade
apart and subjected to the force of mortality in
the United States during the period 1900 to 1968.
These data are unique in that death rates and
survivorship rates are derived for each calendar
year.

The effects of the 1918 influenza pandemic
may be seen in the experience of two of the four
cohorts, The effects of other influenza epidemics
of lesser proportions dre also apparent in the
generation curves,

The effects of World War 11 and of the Korean
War are evident in cohort mortality curves of
white males, Males of Negro and other races did
not experience nearly the same increase in mor-
tality during World War II, nor did the rate peak
up to the same extent as the rate for white males
in the Korean War,

Because of the decline in mortality over the
years, the differences in cohort and period sur-
vivorship indicate that past period life tableshave
not represented the real-life mortality experience
of a birth cohort, However, because the rate of
decline in the mortality rates is slowing down,
future period life tables should become better pre-
dictors of mortality in a cohort than were past
period life tabies,

Earlier Studies

The analysis of mortality patterns by theuse
of generation data is not new. While past efforts



in examining mortality data by the cohort method
have been limited by lack of suitabie data, Ker-
mack, McKendrick, and McKinlayl studied mor-
tality data for cohorts at 10-year intervals from
1755 to 1925 in Great Britain and Sweden.No pro-
jections were attempted; consequently, data for
most of the cohorts were incomplete, Their study
showed that mortality patterns were fairly con-
stant in each cohort, that is, that the most im-
portant factor in later mortality was the experi-
ence of the cohort before age 15 years, with each
cohort having fairly similar mortality rates
after that age, While later findings do not agree
with this conclusion, this study was significant
in that it was concerned with the mortality ex-
perience of cohorts of individuals instead of the
total population at a fixed point in time,

Case? presented a review of cohort analysis
and a detailed explanation of the logic of the
technique including examples with data for Eng-
land and Wales from 1851 to 1951. He compared
the cohort and period approaches to mortality
and commented on the ""generation effect" and how
it could be examined with cohort mortality data,
The generation effect is based on the hypothesis
that early mortality experience affects, or even
determines, later mortality, This may occur in a
variety of ways, For example, Pearson® and
others felt that an effect of reducing infant mor-
tality rates would be to raise mortality rates at
later ages because such a lowering at the early
ages would keep the "weak' alive and prevent
natural selection from operating., However, this
has not been borne out by later experience—or
perhaps, the rapidity with which the death rate
has declined may have obscured the effects, if
any, of postponing deaths of presumably impaired
lives. Case advanced the notion that the existing
concepts of the laws of mortality were inadequate
and could lead to improper inferences on the
nature-nurture complex of problems because
environment and therapeutic measures constantly
change. He favored the use of the cohort analysis
as a narrative or historical technique, and pro-
posed "a synthesis of knowledge derived from
social history, medical history, and cohort anal-
ysis to be made to interpret the narrative."

By far, the most frequent use of the cohort
approach has been to examine mortality from
specific diseases. Of these, Frost's® study of

tuberculosis is a classic, He demonstrated that
the actual pattern of mortality was not what was
expected from previous findings on age-specific
death rates for tuberculosis at one point in time,
The latter approach showed that the greatest
risk of death from tuberculosis was in the older
ages, whereas the cohort data made it clear that
the groups experiencing the highest risks at
later ages had already passed through periods
of even higher risks at the younger ages, Pick-
en’ confirmed Frost's results after applying
Frost's methods to data for England and Wales
for the same time period. However, Spicer 6
found from his analysis that the generation
hypothesis gave a good description of mortality
from respiratory tuberculosis until about 1930,
After this period, the hypothesis nolonger agreed
satisfactorily with the facts,

The cohort method has been applied in
studies of cancer mortality by Korteweg,?
Stocks,®® Haenszel and Shimkin,1® Cutler and
Loveland,! and others. These studies showed
that successive cohorts experienced increased
mortality for some sites and decreased mor-
tality for other sites, In the Cutler and Love-
land study, the cohort mortality rates for lung
cancer were projected to estimate incidence
rates, Deaths from other diseases have also
been examined using the cohort approach.12
In general, studies of cohort mortality data
relating to specific diseases are much more
meaningful than those encompassing all causes of
death. The data for all causes of death are com-
posites of the exposure to various diseases, and
the cohort patterns of different diseases are
averaged out. However, they are useful sum-
maries of the total mortality experience of the
cohorts as they .are exposed to the actual force
of mortality at various stages of life,

While life tables have often been used to
determine death and survivorship rates, or
years of life remaining at each age, they have
generally been constructed for one point in
time, Here again, lack of data has required
analyses to rest on the assumption that the age-
specific mortality rates for a particular year
will prevail through the entire lifetime of the
population presented in the life table, Dublin and
Spiegelman!® showed the weakness of such an
assumption by demonstrating from life tables



for the period 1871 to 1931 that there was a much
greater ''saving of life" during this period than
would have been anticipated if the 1871 death

rates applied in later years,

More recently, Spiegelman14 used available

vital statistics to create data on cohorts at 10-year
intervals from 1900 to 1960. This study and
others had several limitations., First, none of
them was able to observe a cohort at shorter

intervals than 5-year periods, and most used
10-vyear pnvindq Second lackine data to comnlete
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their cohorts at young or old ages, incomplete
cohorts had to be dealt with, or projections made
on the basis of a number of assumptions. Alter-
natively, the analysis had to be limited to one
period in each cohort's life, say, after age 45,

Data and Methodology
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mortality rates for four cohorts whose central
vears of birth are 1901, 1910, 1920, and 1930,
The survivorship of these cohorts is also ex-
amined using both cohort and period mortality
data in order to see how much difference exists
in these two approaches, and the possible im-
plications of this discrepancy.

The data in this report were produced from
estimates of the populanon in o—year age groups
from birth to age 84 years in the period 1900 to

:
1968, inclusive, The number of deaths by age, sex,

and color was obtained from the official vital
Statistics to which the war deaths were added
from data made available by the Department of
Defense, In this respect, the material is dif-
ferent from the conventional U,S. mortality sta-
tistics which include only deaths registered in the
United States,

Data on both population and deaths refer to
the expanding death-vegistration States for the
years prior to 1933 and to the United States for
subsequent years, b

Populatxon and death data by single years of
age were interpolated from the 5-year age groups

by applying Beers' formula (see appendix II),

b
For mformanon on the death-registration States see

the technical appendix of Vital Statistics of the United

States, Vol. [I—-Mortality, Part A,

To prepare cohort or generation data, the
statistics by age were combined in two ways. First,
to produce cohort mowtality tables, the data by
single years of age for single-year birth cohorts
were combined into 5-year birth cohorts to show
mortality rates for S-year age groups of cohorts
for each calendar year, For example, the death
rate for the cohort born 1896-1900 was computed
for the year 1910 at which time the cohort was
10-14 years old, or age 12.5 on the average (re-
fer to the column of x's in table A), A death rate
at ages 11-15 was then computed for the same
cohort in 1911 when the cohort was a year older,
or 13.5 years old on the average (refer to the
column of y's in table A). In this way, tlie cohort
was followed through each calendar year until
1968,

OCLU.UU. to pf uce COILOI’L b’ui"’UL’UO/'bﬂZP 1n
detailed tables 1-8, the data were combined an-

other way into ﬂ_vpar birth cohorts to show mor-
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tality rates by smgle years of age for a succes-
sion of years of death. Thus, the death rate for
a specified age represents the mortality experi-
ence of five birth cohorts at that age over a pe-
riod of 5 calendar years. For example, the mor-
tality rate for age 10 for the 1899-1903 birth
cohort is based on population and deaths in the
year 1909 for the 1899 component of the 5- year

cohort  nonilaton de
cohort, population and deaths in the year 1910

for the 1900 component, etc, (refer to the diag-
onal of o's in table A), The sum of the deaths
in the five cohorts was divided by the sum of the
five cohort populations to obtain a mortality rate
for a single year of age. The life table death
rate, q,, was calculated from these mortality
rates for each single year of age. Beginning with
a population of 100,000 (radix) the g, values were

dppucu io the buslVng .llIG table pOpU..ldIlOnb o
obtain the number dying at each age, The num-

ace waa nh

T, aarh an iva
har aourvivine to o e age was ob-

ber surviving to each successiv
tained by subtraction,

To produce the period survivorship in de-
tailed tables 1-8, deaths and populations by
single years of age were averaged over a peri-
od of 5 years, Death rates for the 5-year pe-
riod were then computed from the average num-
bers of deaths and population. For example, the
period survivorship table for 1910 is based on
the average death rate by age for the period

1908 to 1912, An exception is the 1901 period



Table A, Example of data used in calculating cohort mortality rates for single years
of time and cohort survivorship for single years of age
Year of death
Year of birth
1909 1910 1911 1912 1913
R L L E LR R DAL EEE LD x y
1897 --cmmmccmm e e m e x y
1898-c-mmmmc e e x Y
1899 -ccmmcn e e e e o x y
1900mcmccmc e e X0 y
1901 cmmmcem e e o
1902 - m e mrc e e e 0
1903---cm e e - 0

x Basis of the mortality rate of the cohort born 1896-1900 for the year 1910 (ages

10-.14) at average age 12,5,

Basis of the mortality rate of the cohort born 1896-1900 for the year 1911 (ages

11-15) at average age 13.5.
Basls for

the mortality rate from which survivorship from age 10 to age 1l was

calculated for the cohort born 1899-1903.

survivorship table, which is based on averages
for the 4 years 1900-1903. Survivorship in these
tables was then computed in the same manner
as in the cohort tables. (See appendix IIL)

Because the original data on which theinter-
polation procedure was performed contained pop-
ulation estimates and deaths only for the period
1900 to 1968, the time periods which could be
selected for examination were limited. Thus, the
earliest S5-year birth cohort chosen for the study
of survivorship was the cohort of 1899-1903.
Since death rates for the years after 1968 were
not included in this study, cohort mortality and
survivorship tables are incomplete after this
date, Consequently, the birth cohort of 1899-1903
can be followed only until it reaches age 70, the
birth cohort of 1908-1912 until it reaches age
61, the birth cohort of 1918-1922 until it reaches
51 years, and the birth cohort of 1928-1932 only
until it reaches age 41.

In spite of this time limitation, these data
are unique in that they allow birth cohorts to be
followed each year in time., Past uses of cohort
techniques have been largely limited to looking

at mortality experience of cohorts at 5- or
10-year intervals, By the use of the interpolation
procedure, however, it is now possible to see
changes in mortality in each calendar year, Such
single-year data show variations in mortality
that are not apparent from the S5-year estimates.

It would have been possible to examine 1 -year
birth cohorts, say the 1900 birth cohort, instead
of grouping the data into 5-year birth cohorts,
The specificity provided by a cohort of births
occurring in a single year is a desirable feature,
However, S-year birth cohorts were used to
smooth out irregularities that may have arisen in
the data as a resultoftheinterpolation procedure,

Qualifications of Data

In this study the populations referred to as
cohorts are not cohorts in the true sense of the
word. Technically, one would start with a cohort
of births and observe the deaths each year until
the cohort becomes extinct. In this study the
cohort is, loosely speaking, the population at
specified ages at a particular time period. The



mortality data were derivedfrom death statistics
for the death-registration States, which was an
expanding group that did not include all the States
in the United States until 1933. Thus, the mor-
tality data do not specifically relate to the orig-
inal cohort as it aged over the years. However,
the observed death rates may be taken as approxi-
mations of the true mortality rates of the cohort
as it passed through the various ages,

To reduce variability in the rates and to
minimize the effect of heaping in the terminal
digits of 0 and 5 in the statements of age, the
data were grouped into cohorts born over a
5-year period. However, these groupings pro-
duced damping effects inherent in the averag-
ing process.

In order to derive survivorship tables, it was
necessary to have death rates at specified ages.
These were obtained by averaging the deathrates
for each specific age experienced by the cohort,
For a S-year cohort this meant the averaging of
death rates over 5 calendar years, Although this
18 an acceptable procedure for computing sur-
vivorship data, it produces an undesirable
effect in the analysis of cohort mortality, Be-
cause the death rates at any age are averaged
over 5 calendar years, it is not possible to see
the correspondence between an event and the
exact time at which it occurred. For example,
when the death rates over time are averaged,
the effect of the influenza pandemic of 1918
appears at a peak in 1920 for the birth cohort
of 1899-1903. In order to avoid this kind of
distortion along the time axis, cohort mortal-
ity rates were computed on a basis different
from that used for deriving the survivorship
tables, as described above (page 3). This dif-
ference needs to be kept in mind in the inter-
pretation of the cohort mortality and survival
data,

Another problem is that it is not now pos-
sible to produce cohort mortality data for a
complete generation. Because the mortality se~
ries for the United States is relatively short, the
curves will be truncated until sufficient data are
available so that a cohort may be followed to
extinction,

These qualifications are not unique to this
series of data., All cohort material based on data
for the death-registration States has the same
limitations. All cohort data that are combined in
5- or 10-year age groups are also subject to
distortions arising from averaging age-specific
rates for the span of the age group.

COHORT MORTALITY

The characteristic pattern of both cohortand
period mortality rates is the high death rate at
the two extremes of the age scale, The mor-
tality risk is extremely high at birth, declines
toaminimum in childhood (age about 10-12 years),
and rises again, The highestlevelis reachedinthe
older ages, but this is not always.apparent from
the data which do not carry the cohort to the end
of its lifetime.

A number of unusual peaks in mortality may
be observed in. the cohort data, especially for
white males (see figure 1). The effects of the
1918 influenza pandemic may be seen in the experi-
ence of two cohorts. The highest peak occurred
in the 1896-1900 cohort in 1918 when the average
age of the group was 20 years. A smaller peak
in mortality occurred for the 1906-1910 cohort
at the average age of 10; this cohort was not hit
nearly as hard by the influenza epidemic as the
older cohort. The effects of other respiratory
disease epidemics of lesser proportions such as
thosethat occurredin 1929, 1936, and 1937 are also
apparent in the cohort curves at the following
ages:

Year of
epidemic
Cohort
1929 {1936 and 1937
1896-1900~=m=cereu- 31 38 and 39
1906~1910~r==ceee=x 21 28 and 29
1916-1920--==-==--~ 18 and 19
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The effect of World War II may be seen in
the rates for cohorts of white males born after
1900. The greatest impact was on the cohort
born between 1916 and 1920, This group was
24-28 years of age in 1944 when the peak of
mortality was experienced in World War Il
Lesser peaks appear in the curves for other co-
horts, The death rate for the 1926-1930 cohort
rose to a maximum in 1945 when the members
were 15-19 years of age. If this peak resulted
from World War II, only the older members of
this cohort were presumably involved. This co-
hort was further exposed to war risks in 1951
during the Korean conflict, It would also appear
from these data that even the 1906-1910 cohort
was affected by World War II. A small upswing
in mortality can be seen in the rates for the co-
hort when the individuals in the group were 34-39

years of age in 1944 and 1945,

The mortality rates for cohorts of males of
Negro and other races show a little different
picture from that of white males, in addition to
their generally ulguel‘ levels, The effects of the
influenza pandemic of 1918 are evident in the
1896-1900 cohort and to a lesser degree in the
1906-1910 cohort. Also, there are a number of
minor peaks representing the effects of influenza
epidemics over the years. The consequences of
World War II mortality are not as apparentin the
rates for Negro and other races compared with

the peak in mortality for white males, The ef-

fact of the Korean conflict is geen in the mor-

tality experience of the 1926~1930 cohort -of
males of Negro and other races, but here again
the rate did not peak up to quite the same extent
as the rate for white males,

The mortality experience of femalesis simi-
lar to that of males except for the absence of war
casualties and the lower level of mortality partic-
ularly at the older ages., Prominent are the peaks
at ages 20 and 10 years for the 1896-1900 and
1906-1910 cohorts, respectively, resulting from
the influenza pandemic of 1918. Lesser peaks
from other influenza epidemics are also evident,

There is a greater similarity in the configu-
ration of the cohort death rates between the sexes

than between color groups ' For Negroes and other

L daled LU.C Ldllgc Ul. I.U.C U.Ud.LuJ.d.LCb lb 1uut,u gL Cd.LC.L
and the base of the curve is much narrower than
for whites, The death rates for races other than
white exhibit greater variability because of the

10

smaller frequencies of deaths, Also, the respira-
tory disease epidemics produced much greater
upswings in the death rates for this group.

The improved mortality experience of the
various cohortsis evidenced by the nest of curves
for each color-sex group where most death rates

£Aqe rh nenaadinae anha wao latraw than tha
AU Ua\.&ll Du\'\dcbmllé UUIIU‘L‘- CI-J.G AUWOL  uiall uie

rates for the previous cohort, At the older ages,
there appears to be a convergence of death rates
with those of the previous cohort, The point of
convergence seems to be occurring earlier and
earlier with each succeeding cohort, This sug-
gests that the upturns in the death rates for the
succeeding cohorts are occurring at younger ages,
The narrowing of the base of the generation

mortality curves annears c1gn1ﬁr-nnf More is
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~said about this phenomenon in the Discussion

section below,

In addition to beginning at younger ages, the
upturning death rates appear to be following a
steeper rate of increase into the older ages for
succeeding cohorts, As a consequence there are
points of crossover where the deathrates of some
cohorts begin to exceed those of the preceding
cohort. Crossover points for the 1926-1930 cohort
occur near age 35 for males of both color groups
and near age 40 for white females, For females
of other races, crossover has not yet occurred

but appears imminent from the trend line for the

- 1926-1930 cohort (see figure 1D), All cohorts of

males of other races shown in figure 1C demon-

gstrate the crogsover nhenomenon T—Inuynvnv in
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comparison with the preceding cohort, only the
1926-1930 cohort of males of other races has
demonstrated substantially higher mortality per-
sisting over a number of years. Their compar-
atively high death rates between ages 35 and 40
during the 1960's are consistent with the rising
death rates in these ages in recent years;15
The minimum level of mortality wasreached

in the childhood aces /'hnfuronn 6 2and 16 wngvn\ in

ik WiC U0 =4 24 (=341 84 Ahd

the various cohorts. There does mnot seem to be
any great change in the age of occurrence of
minimum mortality over the years, Also, no
pattern of differentials by sex is discernible,
However, there is a difference in age of min-
imum mortality for the two color groups, In
general, the lowest point of the death rate among
whites is at an age several years higher than
that for Negro and other races. This age spread
by color in the cohort mortality curves results



from the low mortality among whites in the later
years of childhood.

COHORT SURVIVORSHIP

The survivorship data for the various se-
lected birth cohorts are given in detailed tables
1-8, As stated previously, these data were com-~
puted on a slightly different basis than the cohort
mortality data already discussed. For the pur-
pose of generation survivorship computations, the
mortality rates over a period of 5 calendar years
were averaged to obtain stability in the computed
death rates, The same end was achieved in a
different manner in computing cohort mortality
rates, that is, the rates were averaged over the
ages represented in the cohort for any particular
year. In this way, the effect of events in a spe-
cificyear is not obscured by the averaging proc-
ess, Although the two sets of data are not pre-
cisely comparable, they are more suitable for the
two purposes of this analysis than if they were com-
puted in the same way, .

In the cohort survivorship data the following
abbreviations are made for the convenience of
discussion:

Birth cohort of:  Cohort of births occurringin:

1901 1899-1903
1910 1908-1912
1920 1918-1922
1930 1928-1932

Survivorship of Birth Cohorts

The survivorship of birth cohorts of dif-
ferent color and sex groups is presented in
figure 2, The most favorable survivorship pat-
tern is that of white females, and the least
favorable is that of males other than white, Of
the white females in the 1901 birth cohort, more
than 55 percent survived to age 70 years, Of
males of other races born in the same period,
less than 20 percent lived to age 70 years.

The effect of improvement in mortality over
the years is evident in the survivorship curves
for the different birth cohorts. It would appear
that the reductions inmortality for the white popu-
lation have been relatively uniform in time,

whereas the decrease in mortality (or increasein
survivorship) for the population other than white
was particularly large between the 1901 and 1910
cohorts, It is possible that some of this change
is only apparent and resulted from the large in-
crease in the Negro population due to the growth
of the death-registration area.

Cohort and Period Survivorship

The generation tables representmore or less
what happens in real life as compared with the
usual period life tables. Because of the decrease
in mortality with attendant increase in life ex-
pectancy over time, the number surviving to each
successive age is generally higher in thegenera-
tion or cohort table than in the period life table,
This is illustrated by figure 3 which shows the
survivorship of the cohort of white males born
1899-1903 in comparison with the survivors as
computed from the age-specific mortality rates
for the period 1900 to 1903.

The relative differences between the numbers
of survivors to successive selected ages in the
period and cohort tables are shown in table B.
It may be seen from these data that the percent-
age differences in the numbers of survivors be-
tween the generation and period mortality tables
increase with age. Also, the differences in sur-
vivorship based on these two types of tables
vary with time and with the population group in-
volved,

As table B reveals, thelargestdiscrepancies
between cohort and period survivorship occur in
the 1920 comparisons, This is because of the
peculiarity in the mortality data for that period,
The 5-year average centered on 1920 includes
data for 1918 and 1919, the years of the in-
fluenza pandemic which took the largest death
toll in the history of U.S, vital statistics, This
was followed by a year of unduly low mortal-
ity so that basing the period data only on the
mortality experience for 1920 would still give
an atypical comparison. However, this would
not have been mnearly as misleading as the in-
clusion of data for the epidemic years. There-
fore, it would be well not to attach much signifi-
cance to the differences in survivorship in the
1920 generation and period tables,
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years of age: death-registration States, 1900-1968.

White males.—As may be seen from figure
4A (as well as in table B), the difference be-
tween generation and period survivorship of white
males is less than 5 percent for the age groups
under 30 years. From that point, the difference
increases rather sharply. Although the 1930 pe-
riod table came the closest to the actual mortal-
ity experience of white males, the variations in
the different periods under comparison were
relatively small,

The cohort and period survivorship difference
at age 20 in the 1901 table was small because of
the influenza epidemic, The birth cohort of 1901
would have been age 20 in 1919-1923, Thus, the
number surviving to this age in the cohort table
was smaller than would have been expected had
there not been an influenza epidemic.

A similar change in the cohort and period
survivorship difference is seen in the 1910 com-
parison for white males, At age 15 and earlier,
this cohort experienced higher mortality rates
than would have been expected without the out-
break of influenza, Thus, the number survivingto
age 15 was closer to the period mortality sur-
vivors of 1910 than might have been expected.

A significant dip can be observed at age 25
years in the difference between the cohort and
period survivorship of the 1920 table. This re-
sulted from the rise in mortality of white males
aged 15-25 years during World War II,

White females.,—As in the comparison for
white males, the differences in generation and
period survivorship for white females are rel-
atively small for the age group under 30 years
(see figure 4B). These differences increase
rapidly in the older ages. At age 70 years, the
difference is near 60 percent, thehighestrelative
difference between generation and period sur-
vivorship of any color-sex group.

By age 35 years, the 1930 period table was
the best predictor of the actual number of white
female survivors from the cohort, but it was
only slightly better than the table for 1910, As
was true for white males, the variations in dif-
ference between periods were relatively small
if the 1920 period comparison is excluded,

The events that affected the birth cohorts of
white females, making survivorship differences
less than expected, were the same that affected
the survivorship of white males in the 1901 and
1910 cohorts. A decrease in survivorship dif-
ferences is apparent at age 20 for the 1901 birth
cohort, and before age 15 for the 1910 birth cohort.

Males of other vaces.—There appearstobean
increase in the survivorship differences between
the generation and period data for males of other
races at age 15 for the 1901 birth cohort and at
age 20 for the 1910 birth cohort (figure 4C). The
reason for these changes is not clear.

13



Table B, Percent difference! between cohort and period survivorship (/_ ), by sex,
color, and age: 1901, 1910, 1920, and 1930 x

1901 1910
Age in years Male Female Male Female
White o%%u]a-r White gilier White oﬁ]ﬁr White Olé%lir
5 e ecem e mm e mcmmmem e 1 o0.a| -0.1| o0.4] 0.2] o.3 1.6 | 0.3 1.5
I ittt 0.7 0.3 0.8 0.8 0.4 2.3 0.4 2,1
15 m e e m mm e 1.0 1.4| 1.1| 2.3| o0.5| 3.2| 0.6 3.5
20 mmmm e mm e m e m e e mm 1.1 1.7 1.3] 2.6 1.0 | 4.7 1.1 5.4
25 mmmmmmmm e m e mem e 2.3 2.4 2.4 2.4 2.1] 5.9 2.1 6.8
30 - ——————————— 4.1 3.0 4.2] 2.4 3.6 7.4 3.6 8.4
3laceomcer e c——— amemm— e 4.6 3,2 4,6 2.6 4.0 7.8 4,0 8.9
3mmcmman m—memmem————————— 5.0 3.4 5.0 2.8 4.4 8.3 4.4 9.4
33cmmmcmmrmec e m——— e 5.5 3.6 5.5| 3.2 4.8 8.8 4,8 10.0
gmemnmecc e e 5.9 3.8 6.0 3.6 5.2 9.3 5.2 10.6
35 m e — e ——————————— 6.4| 4.0 6.5| 3.9 5.6 | 10.1 5.7 11.3
A mm e e e mmm e 9.1 4.8| 9.2| 5.1| 8.3| 14.7| 8.3| 15.5
5 mm e mmm e mem i mm e e e 12.3| 6.7| 12.5| 8,2 11,5] 19.8 | 11.2 | 21.2
50mmcmmmmmme e mm—mcm————————- 15.6| 10,0 | 16.41| 12,4} 14.8| 25.3 | 14.8 28.4
55 mmmmmmmm———————mmmmmm e 18.8| 13.9| 21.9|17.3| 17.8| 31.5| 19.4 | 37.8
o P 22.9| 22.0] 29.9|26.2| 21.2| 37.4| 26.2 51,2
5mmmmmmmmmmmmmmmmm——mm————- 27.2| 28.4| 41.5|36.0| =--| -as| --- -
70=mmmmmmmmmmmm e eae 32.7| 30.9| 58.9|45.9| --=| -] --- ——-

'percent difference is the difference between cohort lx and period lx as a per-

cent of the period [/ ; based on data in tables 1-8.
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Table B. Percent differencel! between cohort

and period survivorship (l,) by sex,
color, and age: 1901, 1910, 1920, and 1930—Con. ?

1920 1930
Age in years Male Female Male Female

White oﬁiir White oéﬁér White oéﬁér White oﬁiér

5 e e cemcmmmcecme— e ——ea 0.7 1.1 0.8 1.1 0.2 0.2 0.2 0.2
10 - mmc ;e ;e e ——— e m— .- 1.2 1.6 1.3 1.8 0.5 0.6 | 0.4 0.6
R R i L T 1.7 2.3 1.8 2.9 0.8 1.1 0.7 1.2
20mmmmmmme e 2.8 4.5 2.9 5.3 1.2 2.8 1.4 3.6
A R el L E LY 3.3 8.4 5.2 9.6 1.7 5.8 2.6 7.5
Kl P L L 5.3 12,7 8.2 14.6 2.8 9.8 4.0 12,0
K] e EEE R 5.9 13.7 8.9] 15.8 3.1| 10.7 4,3 12.9
K T L L T 6.6 | 14,7 9.5| 16.9 3.4 11.6 4,6 13.8
Kk e T T L 7.3| 15,8 ) 10,2} 18.2 3.6 12.5 4,9 14.8
K L L LT L T R 7.9 16,9 | 10,9 19,5 3,9} 13,5 5.2 15,8
KL L TR P P 8.6 | 18,1 | 11.5| 20.8 4,2 14.4 5.5 16.8
L ‘ 11.8} 23.8 | 14.,7] 27.5 5.8 19.3 7.3 22.6
L LR LT I 14,5| 28.5 | 17.8| 34.4 - --- --- -——
T T 17,0 32,0 21.3| 42.9 ~—= -—= -—- ---
R bl - -—- “mi -~ “—- --- - -—-
60-m-m e -—- ——- -—- --- .= ——- -~ ---
L L L e E TR “—- - -=- “-- m—— -—- -~ ---
A L L L PP --- --= --- -=- “e- -— -~ -—-

lpercent difference 1is the difference between

cent of the period [, ; based on data in tables 1-8,

x?

cohort /, and period [ as a per-
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As compared with the pattern for white males,
the spread in the experience of various birth
cohorts of males of other races is large, Also, it
would appear that the period table that came
closest to the actual mortality experience of a
birth cohort was that for 1901 for males of other
races, The 1930 period table turned out to be a

poor third.
Because mortality rates have decreasedover

time, it was expected that the cohort tables
would always show greater numbers of survivors
at each agethan would the period tables, The one
exception to this, indicated by the negative dif-
ference in table B, is the difference in the male
survivors of other races to age 5 in the 1901
tables, This difference from the expected pattern
is a result of higher deathratesinthe 1901 cohort
table than in the 1901 period table until age 3.
The death rates affecting males of other races
aged 0-3 years in the years 1902, 1903, and 1904
were higher than the corresponding death rates
in 1901. While the difference is not great, it is a
deviation from the general pattern.,

Females of other vaces,~The general pattern
of survivorship differences between the generation
and period tables for females of other races re-
sembles that for males of the corresponding color
group. However, the differences in survivorship
are uniformly greater for females of this group.
Also, as may be seen in figure 4D, there is an
unusual plateau in the survivorship differences
between ages 15 and 30 years for the 1901 birth
cohort, This plateau covers the years 1914-1933,
but the reasons for the relatively high cohort
death rates are not known,

DISCUSSION

The annual mortality statistics have been
valuable in following the course of mortality over
the years, but such period mortality data do not
represent the real-life situation in which a popu-
lation cohort goes through life being subjected
to changing forces of mortality, By generating
mortality data on an annual basis for various
birth cohorts, it is also possible to see the
effects of specific events, such as respiratory
disease epidemics and wars, on mortality of
specific population groups, Thus, a new di-
mension (longitudinal) is added to mortality
statistics.,

The big disadvantage of generation or cohort
mortality statistics is that a large body of statis-
tics is needed. The mortality series for the
United States is now sufficiently long so that it
would be worth while examining the longitudinal
experience of various cohorts. As was done in
Sweden, it would be desirable to tabulate annually
mortality statistics by single years of age, These
statistics could then be grafted to thisreport'sdata
which were derived by an interpolation procedure
from mortality statistics by S-year age groups.

Cohort data by causes of death should pro-
vide more insight into mortality from various
diseases and their determinants. Because statis-
tics on all causes of death are a weighted average
of death rates for the different component dis-
eases, it would be expected that the data in this
report would show only the grossest changes in
mortality, This turned out to be the case. The
influenza epidemic of 1918 and some ofthe lesser
epidemics of other years, as well as the effects
of World War II and the Korean War on the male
population, appear to be reflected by the cohort
data.

Of special interest is the pattern of cohort
mortality data which consisted of a nest of U-
shaped curves. In these curves, the base of the
U's of the cohort mortality curves for whites is
much broader than that for all other races, Also,
with the improvement in mortality experience for
the succeeding cohorts, there is a continuous
narrowing of the base, This same phenomenon
may be seen in the cohort mortality curves for
Sweden presented by Bolander.' This seems
contrary to expectations, With decreasing mor-
tality, one would expect a broadening of the base,
In fact, if all people were constructed like Long-
fellow's one-hoss shay, the shape of the curve
would approach the mirror image of an L. which
would depict a zeromortality from birthuntilthe
appointed age when the death rate would be 100
percent,

The narrowing of the base of the generation
mortality curves with improvement in mortality
suggests that over the years the decline in mor-
tality has taken place primarily at the younger
ages, If this tendency should continue, the point
will be reached before too long where large
changes in generation mortality will become
severely limited.
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The examination of differences in cohort and
period survivorship for four time periods by color
and sex has shown that, generally speaking, past

narind 1ife tahlac have natr renreacanted tha artual
PETL0A J1IC tanies ave NOL TEPIEsCIICU ule atidar

mortality experience of a birth cohort. This is
largely true because mortality rates have de-
creased over time so that eachbirthcohortis ex-
posed to more favorable mortality rates through-
out its lifetime than those prevailing at the time
of its birth, Thus, to the extent that mortality
rates improved, the period survivorship tables
gave values that were too low, However, mortality
at the older ages is nolonger declining very much
in the successive cohorts, In the last few years,
the mortality rates after age 35 of later born

cohorts have risen above those of earlier born
cohorts, demonstrating a crossover effect, Also,
the age range in which substantial improvements

maortality are nngaihle ic narvrowing A¢ the
Lll RENAWEN Laub] Qd ~ FUDDLU‘\I L2 QL LV "LIAB. A3L  LlAN-

moment, this age range is from birth to about
age 30 vears. Unless major breakthroughs are
achieved, further declines in mortality will be
small compared with past improvements., From
this it follows that future period life tables should
become better predictors of the mortality ex-
perience of a cohort than past period life tables
have been, This should be more true of whites
than of races other than white and more true for
females than for males,
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Table 1. Cohort survivorship (lx) from birth to age 70 of white males and females born 1899-1903
compared with corresponding period survivorship: death-registration States, 1900-1968

Age x in years

White males

White females

Cohort £ Period I, Cohort I, Period [,
O e e mmm e e cmme e — e —— - —————————— 100,000 100,000 100,000 100,000
lemmemremarenenmecemr———.——————————— 86,686 86,686 88,939 88,939
Jmmmmceccmecmccmeeemeeece————————— 83,716 83,661 86,164 86,124
Bememmcemmeensan e eeaeae e 82,503 82,356 84,995 84,858
fmmmmm e e e e e —e———ma————.—————— 81,765 81,533 84,268 84,055
Smmmmm—meemcereen e —e————————————— 81,242 80,941 83,755 83,450
Bmemmmm—————————————————————————— 80,822 80,460 83,354 82,972
Jrmmememecaee e ————————————————————— 80,489 80,063 83,035 82,581
Secamemmmmeemmeen—me——————————————— 80,216 79,734 82,773 82,260
Jmecnmccnncmnmnne—en e —,—————————— 79,994 79,458 82,560 81,993
10ncreeccnacmcmcccrececr e ——————— 79,808 79,221 82,383 81,765
llmmceccccmecnrorcccmectmcccuneen———— 79,640 79,009 82,225 81,561
12-cmmmcmen— e — e ————————————————— 79,480 78,808 82,075 81,367
13mmmmncmnm——e—ceamenan———————————— 79,321 78,606 81,929 81,170
lmccmnmonenacnenenncrensesnecananan 79,152 78,390 81,775 80,957
15mmmcemcmccccacmccccm—mer e o ema——— 78,964 78,151 81,603 80,718
1fmrommanem e a e cmcmee e w e ——— 78,704 77,880 81,366 80,446
17-remccmcmccacmsamceccemmmenm—————— 78,396 77,572 81,092 80,136
18memremcamemaemme e me——m——————m——— 78,038 77,228 80,777 79,790
19-rccmccerracccne e e ———— 77,654 76,851 80,432 79,415
20memmmmrmeemmcecermm e —————————— 77,259 76,446 80,062 79,015
2lcmememccam———————e————————————— 76,955 76,012 79,745 78,592
22mmmemnamenemceee—e—————————————— 76,661 75,550 79,433 78,145
23mmmemmencnmcecmm—ce e ———m———————— 76,373 75,066 79,129 77,677
2hmmmmmcac e snccaemacacec e ennna 76,083 74,567 78,823 77,192
J5ecmerreacerecm s merese—— e —————— 75,795 74,058 78,520 76,691
26 ~=mcmmmcmmmmmem— e e——————— 75,508 73,541 78,221 76,175
27 mmmm e mm——m—————————————————— 75,216 73,016 77,923 75,645
2Bmmm e mc ;e —————————————— 74,924 72,483 77,632 75,103
29mmmmemcmemam—————————————————————— 74,633 71,941 77,350 74,553
30memmmmmm e e e 74,343 71,388 77,072 73,997
3lacmemmmmem———eeeme— e ———————— 74,056 70,824 76,801 73,435
32~cmcmmccccmsecereer e —cemm e —————— 73,769 70,250 76,537 72,868
33cccmcmercmecreamcecccae—— e —————— 73,476 69,665 76,264 72,296
Fhremcemmememm—camm—cmeseem———————— 73,174 69,068 76,008 71,718
35mmmmenemmemee—ceee—ese——e—m———— 72,856 68,458 75,737 71,136
36=cnmeommmesemcacemseam————————————— 72,527 67,835 75,465 70,550
37 rrccmcmrnenem—————————— S 72,192 67,200 75,191 69,960
38mmcena cemmecmceccemaacan D 71,854 66,552 74,920 69,364
30mceccncnncmnncmcca e ———— 71,515 65,890 74,658 68,759
40mecemam e ccacc e cccncrrc e a————— 71,169 65,214 74,399 68,143
flomeeammamnecmemcmmem————ama—————— 70,807 64,523 74,136 67,514
42mumecmmme e acecacnce e~ 70,427 63,816 73,867 66,871
43mcmm e mee e cmccnec oo mm e 70,026 63,093 73,590 66,215
blimm oo mmcc e cc e mm e s —————— 69,606 62,355 73,305. 65,549
45mem e e ce e e ——— 69,164 61,601 73,007 64,875
bfmcmmmmmmecmmncn e cn e ——— 68,699 60,829 72,699 64,193
Ly T U Sy I, 68,204 60,037 72,378 63,499
4Bmmmmmmm e ————————————————————— 67,673 59,221 72,042 62,785
49 e e e 67,098 58,380 71,689 62,040

NOTE: lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 1. Cohort survivorship (/,)from birth to age 70 of white males and females born 1899-1903

compared with corresponding period survivorship: death-registration States,

1900-1968—Con.

White males White females
Age x in years
Cohort lx Period [, Cohort /, Period /,

0rmremnr s r e r et — e ————— ——— 66,478 57,512 71,318 61,256
R 65,812 56,618 70,926 60,432
L TR S S U U . 65,097 55,696 70,510 59,564
53-—-------------------------------- 64,327 54,742 70,070 58’656
S am e e m e mm—w - —————————————————— 63,505 53,747 69,610 57,706
S mmmr e s m e m e ———————— ——mmeme- 62,629 52,702 69,126 56,713
Sfmmmmeceramne—— e . —-——— e —————— 61,699 51,600 68,620 55,674
57mmrmumumencccnnr s nre e e e n e ——— 60,707 50,438 68,084 54,583
T T O U S S S, 59,645 49,216 67,512 53,438
50cmnmmrannean——— cmeem—- e m—————— 58,514 47,940 66,902 52,237
(0 mrmmrmwem e e, - —.———-————— 57,306 46,618 66,246 50,982
flermrmremmnrr e, —————— P S —— 56,016 45,255 65,536 49,675
62 mmmmmmmmecamnanere e e ———— 54,647 43,849 64,772 48,317
63—---------------- -------- - - - 53,199 42 395 63,956 46 906
Blimmmmmmmmmm e e oo e o o 51,658 40,887 63,077 45,438
65mmmmnmr e e e r e rernc e - 50,029 39,317 62,144 43,909
66 mmmmmmnnnmecnmsrnscrcrerre e e ——— 48,316 37,684 61,117 42,317

46,530 35,99 60,007 40,663

44,677 34,253 58,809 38,946

42,757 32,471 57,518 - 37,166
70=recemcemrunmr s s e e e ——— 40,723 30,684 56,114 35,325

NOTE: lxrefers to the number of survivors, of 100,000 born alive, at the beginning of age x,
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Table 2, Cohort survivorship (l ) from birth to age 61 of white males and females born 1908-1912
compared with corresponding period survivorship: death~registration States, 1900-1968

White males White females
Age x in years
Cohort I, Period 7, Cohort J, Period lx
100,000 100,000 100,000 100,000
89,712 89,712 91,510 91 510
87,452 87,390 89,410 89, 1349
86,512 86,372 88,527 88, 1403
85,959 85,733 88,009 87 792
85,555 85,267 87,634 87,348
85 211 84 880 87 323 86 988
84 897 84 562 87 038 86 690
84 632 84 298 86,802 86, Y441
84 398 84 075 86,596 86 230
84,188 83,880 86,410 86,045
83,997 83 700 86 240 85 875
83,829 83 525 86 100 85 710
83,665 83, Y344 85 964 85 540
83,499 83 149 85,825 85 358
83,322 82,933 85,674 85,157
83 129 82,690 85,506 84,932
82 916 82,416 85, 1320 84,680
82 684 82,111 85 116 84,401
82, 440 81,776 84 900 84,097
82,189 81,414 84,676 83,770
81 933 81,024 84 443 83,419
81 677 80,607 84 207 83,045
81, 421 80,171 83,974 82,652
81,168 79,724 83,744 82,245
80,917 79,273 83,516 81,829
80,666 78,819 83,290 81,404
80,422 78,361 83,069 80,969
80,185 77,897 82,857 80,526
79,954 77,422 82,655 80,074
79,727 76,934 82,471 79,615
79,494 76, 431 82,290 79,149
79,250 75 914 82 110 78,675
78,976 75,380 81 930 78,192
78,681 74,827 81 749 77,697
78,390 74,255 81,566 77,189
78 103 73, 1662 81 379 76,667
77 821 73 049 81 192 76,132
77,548 72, 417 81,005 75,586
77,278 71 769 80,819 75,032
76,992 71,107 80,630 74,472
76,688 70,429 80,434 73,906
76,361 69,734 80,228 73,331
76,011 69,019 80,011 72,745
75,636 68,281 79,783 72,142
75,265 67,516 79,543 71,519
74 829 66 722 79,289 70,873
74 361 65 915 79,019 70,203
73 850 65,061 78,730 69,506
73,285 64,178 78,417 68,778

NOTE:lx refers to the number of survivors, of 100,000 born alive, at the beginning of age «x.
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Table 2, Cohort survivorship (J.) from birth to age 61 of white males and females born 1908-1912
compared with corresponding period survivorship: death-registration States, 1900~1968-Con.

White males White females
Age x in years e —
Cohort / Period /, Cohort I Period /,
50mmmmmnaan mm—————————— cemmeem,———— 72,661 63,266 78,077 68,016
Glemmrcunm e mm e e e — ., —————————————— 71,971 62,325 77,708 67,217
B anem . ————— L LT Ty 71,216 61,353 77,309 66,380
53'----------—------—-------------"-“ 70,401 60,346 76,879 65,502
Shmmemcmma e nm e, ———————— 69,524 59,296 76,418 64,579
55mmmmem e ————— mmmmmemcccmcmccccman 68,571 58,192 75,924 63,604
56--------------- ----- W@ Emmm- - e - 67,539 57,024 75,389 62, 568
e carcmrEr e — ., ———————————— 66,438 55,786 74,812 61,462
b e L L LT LT 65,243 54,474 74,216 60,282
59---——--n----—------------" -------- 63,968 53,095 73,554’ 59’032
60—-----—----- ------- - . - - 62,605 51,660 72,846 57,719
flmmemcccnmceremner e reencam e am——— 61,130 50,176 72,075 56,349

NOTE: lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 3. Cohort survivorship (/) from birth to age 51 of white males and females born 1918-1922
compared with corresponding period survivorship: death-registration States, 1900-1968

White males White females
Age x in years
Cohort /, Period /, Cohort I, Period {,
100,000 100,000 100,000 100,000
92,322 92,322 93,898 93,898
90,823 90,576 92,533 92,288
90,149 89,750 91,926 91,514
89,737 89,196 91,549 90,979
89,431 88,769 91,269 90,573
89,174 88,406 91,038 90,233
88,953 88,092 90,849 89,951
88,760 87,819 90,692 89,713
88,593 87,580 90,561 89,507
88,445 87,366 90,448 89,321
88,311 87,168 90,346 89,145
88,185 86,975 90,250 88,970
88,055 86,776 90,153 88,787
87,920 86,559 90,051 88,589
87,773 86,312 89,941 88,369
87,610 86,028 89,821 88,120
87,434 85,702 89,692 87,836
87,250 85,336 89,558 87,514
87,064 84,934 89,422 87,153
86,877 84,502 89,288 86,753
86,663 84,038 89,158 86,313
86,370 83,540 89,027 85,835
85,862 83,013 88,895 85,326
85,192 82,466 88,765 84,795
84,591 81,905 88,639 84,250
84,100 81,335 88, 520 83,694
83,720 80,757 88’ ,406 83,128
83,477 80,170 88 301 82,556
83,321 79,573 88,198 81,980
83,163 78,963 88,097 81,401
83,001 78,341 87,998 80,821
82,837 77,708 87,897 80,241
82,671 77,070 87,795 79,663
82,504 76,433 87,690 79,089
82,334 75,802 87,582 78,523
82,156 75,179 87,468 77,962
81,966 74,562 87,347 77,407
81,761 73,948 87,217 76,856
81,537 73,334 87,077 76,308
81,291 72,716 86,925 75,760
81,022 72,092 86,760 75,212
80,727 71,460 86,579 74,661
80,400 70,816 86,376 74,102
80,040 70,155 86,159 73,528
79,566 69,473 85,919 72,932
79,127 68,767 85,655 72,312
78,643 68,035 85,365 71,665
78,109 67,278 85,049 70,989
77, 2519 66,497 84,707 70,284
76,872 65,692 84,337 69,550
76,157 64,862 83,933 68,784

NOTE: lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 4., Cohort survivorship (J,) from birth to age 41 of white males and females born 1928-1932
compared with corresponding period survivorship: death-registration States, 1900-1968
White males White females
Age x in years
Cohort lx Period lx Cohort @ Period [/,
100,000 100,000 100,000 100,000
93,886 93,886 95,145 95,145
92,967 92,900 94,324 94,257
92,531 92,404 93,937 93,815
92,244 92,068 93,680 93,511
92,026 91,803 93,483 93,278
91,828 91,564 93,311 93,064
91,662 91,358 93,173 92,888
91,525 91,178 93,063 92,742
91,410 91,018 92,975 92,617
91,312 90,872 92,902 92,506
91,228 99,735 92,833 92,402
91,144 90,599 92,780 92,298
91,047 90,458 92,720 92,189
90,931 90,305 92,658 92,070
90,812 90,135 92,593 91,937
90,694 89,943 92,524 91,786
50,562 85,728 92,453 1,615
90,409 89,492 92,381 91,423
90,255 89,240 92,308 91,211
90,081 88,976 92,237 90,981
89,883 88,699 92,167 90,731
89,655 88,408 92,100 90,461
89,417 88,107 92,034 90,176
89,200 87,799 91,969 89,883
89,018 87,488 91,904 89,586
88,859 87,174 91,840 89,287
88,719 86,857 91,776 88,985
88,586 86,535 91.710 88,680
88,454 86,207 91,640 88,369
88,320 85,872 91,566 88,051
88,182 85,529 31,488 87,727
88,038 85,176 91,406 87,396
87,886 84,810 91,317 87,056
87,723 84,426 91,220 86,705
87,546 84,020 91,116 86,341
87,354 83,593 91,001 85,963
87,143 83,143 90,877 85,571
86,912 82,669 90,743 85,165
86,658 82,171 90,596 84,745
86,380 81,648 90,433 84,310
86,074 81,098 90,253 83,859

l

x

refers to

the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 5. Cohort survivorship (J.) from birth to age 70 of males and females, other than white,
born 1899-1903 compared with * corresponding period survivorship: death-registration States,
1900-1968 )

All other males All other females
Age xin years
Cohort I, Period I, Cohort I, Period I,

Qrmmemccmmemer e er—— e ———————————— 100,000 100,000 100,000 100,000
R ——— 75,511 75,511 78,985 78,985
Deemmcereammeame—c s —n—eme e —————— 69,158 69,186 73,079 73,131
Jrrmemrmmmmcm———m—emec———————— ————— 66,696 66,815 70,581 70,482
fmremmcaem———— T e ) 65,406 65,552 69,255 69,126
Seecmcmmemmmacecn e e et e —————-——— 64,593 64,682 68,269 68,113
frrmmemccccmmemcnmt e e, —ec—ea—— 63,916 63,976 67,556 67,367
I emmmme—memc—es—mm—————————————— 63,403 63,423 66,992 66,751
Secmcccercrercrcarcerrcaram—r .- 63,006 62,975 66,539 66,228
Qrmmemcrmcercarrreseen e rmmm e n e ——— 62,687 62,599 66,168 65,764
j0mescemrecmmcrcrrem e —ce—— e ———— : 62,420 62,253 65,846 65,320
1lececmcemcccrerammmrem— e e ca—————— 62,197 61,919 65,556 64,882
12 mmemmcaem e —————————————————— 61,975 61,559 65,278 64,420
L L L T LT 61,734 61,170 64,970 63,917
ljrmmemerc e c e e e e —m————————— 61,472 60,742 64,630 63,367
15-ceccacreccmcccncocnemarscemmmmn—— 61,158 60,280 64,222 62,775
1fmermcccmenrmnc e e e e r e ———— 60,693 59,761 63,661 62,132
17 err—ne— cm—mmem——— ceceeccecc - 60,141 59,193 63,012 61,446
18mvemacacna N camo—— cemmmmn- ———— 59,533 58,576 62,316 60,737
10-cumeccmconccnccnccnmenrrmn e —e———— 58,889 57,928 61,599 60,033
20=e=== cremmcememr—e————— U 58,241 57,263 60,892 59,351
2]lmccemenn 57,659 56,581 60,238 58,688

57,042 55,895 59,570 58,040
23----------------------------—---—— 56’404 . 55,201 58,891 57’404
24—------------------------n-------- 55,748 54,507 58,207 56, 775
25me oo m e cme e o eemm e ———— i 55,095 53,811 57,525 56,150
2fmemmam—m—— gy Sy 54,433 53,120 56,839 55,527
27-ceccsmcccsesssesasonerammammasans 53,761 52,431 56,153 54,907
)8 mrrn e ————— cmmtrermee——-—— ————— 53,111 51,744 55,498 54,290
20mcarmccmemec o emmee—~m——e————— 52,492 51,064 54,883 53,669
30-cccmmmrcccmmm e e mm e o 51,890 50,388 54,297 53,038
3lecrcecrmncneccanacnaccccc e a - 51,300 49,721 53,737 52,388
32merrceme e a e m e — e ————— 50,718 49,059 53,196 51,726
K T el T 50,154 48,402 52 N 677 51,048
o7/ Uy SRS memcemccnmcmn—— 49,580 47,749 52,167 50,374
35mcmccc e erem e crc e e n e~ 48.974 47,097 51,634 49,714
36memmccmnncncann- L cmme———— 48,339 46,446 51,066 49,073
37mmrcmcmccmccme—cce—em————————m— 47,695 45,794 50,483 48,439
] S 47,070 45,138 49,906 47,802
39cmmccccmcc e e e e e —————————— 46,477 44,476 49,353 47,148
40mmmmmcmeccas T 45,893 43,800 48,809 46,449
L LT LR PP LR P 45,301 43,106 48,241 45,701
flumcenmacnena T LT 44,690 42,395 47,632 44,905
43memeccnnccmncnrcccre e ccrc e nn———— 44,065 41,666 47,007 44,064
Y 43,447 40,912 46,396 43,206
[ T p— - e ——— 42,831 40,144 45,807 42,351
Y L L LT cmmemem—— emmcmman—— 42,209 39,347 45,226 41,494
4mmmmemnmc——— e DL E L 41,569 38,528 44,627 40,641
48mmermen e ccnae B L 40,914 37,678 44,016 39,782
49eacancacan L T L L T T - 40,237 36,808 43,392 38,908

NOTE:lx reférs to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 5. Cohort survivorship (lx)from birth to age 70 of males and females, other than white,
survivorship: death-registration States,

born 1899~1903 compared with ‘corresponding period

1900~1968==Con,

Age xin years

All other males

All other females

Cohort I, Period lx Cohort [ Period [
S 39,519 35,916 42,743 38,022
Slemmmmemmm e mmmm oo oo ommmm e 38755 35,008 427053 372120
52mmmmmm e o e e 372950 34087 417321 36,209
53mmmmmemmammmm—cmem e mc e mmm e 37130 332147 40.576 35287
L7 A R 36,322 327181 392850 34338
55mmmm e e ———— ————— 35,508 31,173 39,124 33,358
56mrmmnmmm—m————cm e ————— e e e mm e 340681 300111 38386 320348
337821 282990 37618 31,282
321940 27,820 36,833 30,175
322046 26650 36,048 297049
31,115 25,497 35,228 27,910
30114 242363 342335 26,786
29,051 232254 331366 25,667
27,962 22169 32368 24554
26,838 21080 31367 231439
25,664 19,980 30,349 22,320
24,396 182879 297260 212196
23,057 17.768 28078 20,072
21,683 16,665 26842 181942
B9 mmmm o mmmm mm e e m e — 20,331 152567 25613 17,822
70mmmmcm e mmmc e m oo e m e 18,948 14478 242377 16.706

NOTE: Zx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 6. Cohort survivorship (l ) from birth to age 61 of males and females, other than white,
born 1908-1912 compared with corresponding period survivorship:

death-registration States,

1900-1968
All other males All other females
Age x in years
Cohort [, Period [/, Cohort I, Period [,
Omcmccmwcncr e rrce e e e e - ——————— 100,000 100,000 100,000 100,000
Lomeoommmcmeomemmomc oo mmmmne 88,429 88,429 90,114 90,114
D emncmme————er e, ————— .- A L 83 895 83,433 85,925 85,494
Jemee e m————— mememmmmeemcee—————— 82 184 81,403 84,268 83,489
fmmmm——cmm———— ceeemmes—c——————— ———— 81 278 80,227 83,349 82,379
Smmmemseeseseseseeese-em—.—————— 80,725 79,448 82,766 81,554
fmmccmmm——— —emmmeme——aaa . ———— 80,216 78,777 82,285 80,935
Jmecmememceme—eemcmmm—m——m—m——e ————- 79,756 78,254 81,804 80,400
Becmcmcmmmmmccmmmccceconcmessmam———= 79.406 77,820 81,416 79,932
- JE U, memrmemsscscsmmcscsm— 79,130 77,453 81,096 79,514
[Qrmcmmccncmmcn e am - ——-———— 78,891 77,123 80,821 79,127
1lecemcnnnnnane - ——— cremmmmuannae 78,670 76,804 80,574 78,747
78,463 76;474 .354 78,348
78,237 76,112 80,118 77,901
77,976 75,700 79,835 77,382
77,667 75,226 79,477 76,771
77,297 74,682 79,027 76,060
76,863 74,059 78,492 75,257
76,377 73,372 77,889 74,395
75,840 72,642 77,247 73,525
75,255 71,889 76,588 72,678
74,622 71,117 75,919 71,858
73,961 70,329 75,264 71,056
73,292 69,533 74,623 70,271
72,634 68,734 73,999 69,498
71,977 67,936 73,387 68,733
71,303 67,140 72,776 67,977
70,616 66,346 72,164 67,232
69,944 65,553 71,566 66,491
69,299 64,758 70,996 65,748
68,689 63,958 70,460 64,996
68,096 63,154 69,944 64,230
67,501 62,343 69,425 63,448
33mcececnncccncnaae rmeeneee - c—ene- 66,911 61,519 68,897 62,649
66,336 60,673 68,381 61,838
65,846 59,804 67,890 60,975
65,333 58,911 67,420 60,152
64,830 57,997 66,963 59,323
64,320 57,067 66,506 56,483
63,804 56,125 66,042 57,624
63,269 55,174 65,560 56,740
62,703 54,212 65,052 55,823
62,109 53,238 64,521 54,870
61,491 52,251 63,977 53,885
60,859 51.254 ﬁz 436 52.879
60,213 50,250 62,889 51,863
59,540 49,241 62,322 50,841
58,828 48,225 61,728 49,810
58,069 47,193 61,105 48,762
57,271 46,129 60,456 47,686

NOTE:lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 6, Cohort survivorship (lx) from birth to age 61 of males and females, other than white,
2833 112(8)8-1912 compared with * corresponding period survivorship: death-registration States,
~1968—Con.

All other males All other females
Age x in years
Cohort lx Period lx Cohort [, Period lx
L Y ettt 56,433 45,027 59,784 46,573
55,533 43,880 59,076 45,423
54,549 42,697 58,319 44,241
53,505 41,485 57.511 43,030
52,427 40,255 56,693 41,794
51,301 39,011 55,861 40,532
50,110 37,748 55,007 39,239
48,837 36,459 54,118 37,905
47,492 35,144 53,170 36,543
46,094 33,823 52,174 35,172
44,666 32,507 51,132 33,815
43,137 31,211 50,020 32,483

NOTE: lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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Table 7, Cohort survivdrship (lx)from birth to age 51 of males and females, other than white,
death-registration States,

born 1918-1922 compared with Tcorresponding period survivorship:

1900~1968

Age xin yeats

All other males

All other females

Cohort [, Period I, Cohort [ Period I,
Qe em - - - -t 100,000 100,000 100,000 100,000
1-—---‘----'-0------5- ----------------- 89’935 89,935 91,650 91’650
2“---.----‘---& ------------ - - - 87,240 86,848 89,227 88,844
Junamecewne e eecsmeem e ———————— 86,217 85,586 88,272 87,651
fmrimcntnn et e e —————————— 85,670 84,875 87,710 86,901
Snncnsnmnmncrnncc e e e ——— 85,279 84,375 87,328 86,365
Brmtcsmenumamm~ Cemecmimcmanane——— 84,925 83,883 86,960 85,869
L — S S - 84,648 83,503 86,676 85,474
Srunlcemcmrninnannha—— commenemm e 84,422 83,201 86,459 85,151
Omcnmnmnnn e —e s ——— cemmemame—— 84,236 82,954 86,290 84,874
10mmimcnnnean T ——— (S 84,072 82,723 86,150 84,618
llemenancuacn weeeeame . weesmmanm——- 83,912 82,491 86,018 84,360
12cmeranncnmuncnnnnne Cmemmmm———————— 83,739 82,238 85,872 84,075
13cncrucveceancmnnaani e em e —a—— 83,545 81,945 85,690 83,741
lbanencnaaa B S 83,322 81,596 85,472 83,337
15minmamcesnasim et e ———————— 83,066 81,176 85,208 82,844
l6musmnsmmuman mmessssemecar e ———— 82,768 80,672 84,887 82,250
L e e L L PR 82,425 80,076 84,507 81,551
18nemmacncnccaccccacecsemnca i 82,044 79,384 84,082 80,758
19memman ————————————————————— ———— 819635 78,601 83,628 79,893
20mememin——— Cemsdmmccmm e ———— 81,210 77,736 83,174 78,976
2lmemmnmam—n—— cmmvmem——— mmmasomm——— 80,762 76,785 82,727 78,012
22mmnemimnme———— O Yy SRR 80,264 75,756 82,283 77,004
23melosmmcccct et cn e —————— 79,740 74,687 81,841 75,974
2jmemm e d e es e ——-———— 79,210 73,627 81,413 74,947
25mum—— memmeemae e cmsnar et ra-———— 78,718 72,610 81,014 73,938
26omimananncan ———mmmmmm———— b————— 78,276 71,651 80,644 72,957
27 cmemnninme meeemeimeeieee——————— 77,877 70,741 80,300 72,002
28mmecan ceemmnman— emmemcenm—aa ———— 77,499 69,862 79,972 71,066
29mcmt e m b e ——— R 77,133 68,986 79,651 70,136
30-mmsoccanmn—- eenem—m— e ——————— 76,760 68,092 79,335 69,201
3lenena cevmcumecm————— B, 76,377 67,173 79,024 68,258
32emennicanncn el ——————————— 75,987 66,235 78,715 67,310
33emmenamonnsa——— 75,597 65,281 78,404 66,355
pmemcmnnmm———— dmmm——aa cmmmemam——— 75,219 64,325 78,096 65,368
35mmcmnnann e eea—m e cmmeam e m——— 74,839 63,376 77,783 64,405
3fmemmcmen ma——— b md e m . ——————— 74,455 62,435 77,460 63,440
37 emmcmmcmmencemna———————————————— 74,065 61,500 77,120 62,473
BB mamni il e ——————— o e 73,648 60,572 76,760 61,508
Jmmmn i n et b e e ——————— 73,196 59,651 76,380 60,546
b0mmammeccas e m— e e m——————————— 72,705 58,735 75,981 59,589
4locmemmaniaaan e ——— - ——————————— 72,171 57,824 75,556 58,637
4 T, cememeran ——hmma——~——————— 71,586 56,915 75,096 57,687
43 ---------- S e > S 2 2 s B B WD G 70,951 56,002 74,610 56,731
blimenmnn memmmeeeahm——— mm— e ————— 70,274 55,077 74,103 55,757
§5mmmia e e e mmmmm———— - 69,544 54,134 73,573 54,757
4fmammnc e cmeimm e —————— R 68,759 53,178 73,021 53,727
A P e mmeememeessmsm——a—— 67,901 52,207 72,433 52,664
48enmrmnn e ——— e 66,980 51,222 71,804 51,569
DX P re————————- —mm———————— 65,999 50,222 71,136 50,444
50mimmmm e ——im——————————— e e e 64,962 49,206 70,441 49,293
5lemmemc e em———e—c - ————————————— 63,842 48,170 69,702 48,115

NOIE: lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x,
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Table 8, Cohort survivorship ([,) from birth to age 41 of males and females, other than white,
born 1928-1932 compared with corresponding period survivorship: death-registration  States,

1900-1968
All other males All other females
Age x in years
Cohort lx Period [, Cohort lx Period lx

100,000 100,000 100,000 100,000
90,888 90,888 92,552 92,552
89,024 88,950 90,923 90,859
88,261 88,133 90,239 90,115
87,827 87,666 89,836 89,674
87,534 87,323 89,557 89,334
87,280 86,988 89,311 89,009
87,087 86,732 89,127 88,760
86,933 86,529 88,990 88,568
86,803 86,357 88,882 88,414
86,687 86,197 88,791 88,279
86,573 86,033 88,708 88,143
86,456 85,849 88,620 87,985
86,325 85,633 88,514 87,782
86,175 85,375 88,384 87,514
86,005 85,067 88,232 87,167
85,814 84,703 88,059 86,732
85,613 84,277 87,872 86,209
85,394 83,786 87,674 85,610
85,154 83,228 87,466 84,955
84,882 82,604 87,256 84,258
84,582 81,909 87,052 83,522
84,254 81,148 86,857 82,749
83,916 80,339 86,672 81,949
83,585 79,507 86,491 81,136
83,272 78,671 86,315 80,320
82,964 77,837 86,137 79,505
82,664 77,003 85,956 78,692
82,365 76,165 85,768 77,879
82,060 75,317 85,569 77,063
81,746 74,453 85,358 76,241
81,425 73,573 85,135 75,413
81,092 72,678 84,900 74,578
80,739 71,763 84,651 73,729
80,355 70,821 84,381 72,859
79,928 69,850 84,085 71,962
79,456 68,650 83,765 71,038
78,909 67,822 83,472 70,089
78,347 66,771 83, ° 69,117
77,741 65,700 82,6. 68,121
77,082 64,610 82,242 67,099
76,354 63,500 81,783 66,047

NOTE: lx refers to the number of survivors, of 100,000 born alive, at the beginning of age x.
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APPENDIX |

RELATIONSHIP BETWEEN COHORT AND PERIOD MORTALITY

There are various ways in which age-specific
mortality rates may be viewed., Following Spiegel-
man's 7 presentations, the schematic diagram shown
below depicts mortality rates observed over a period
of years in three ways~period mortality or mortality
rates for a calendar year, time trend of mortality by
age, and the generation mortality or mortality for a
cohort of individuals born in aparticular calendar year,

If 9 denotes the mortality rate at age xin calendar
year t, then:

(1) The vertical lines represent the case where
t is constant and x alone varies. In this case the mor-
tality rates by age are for a calendar year, These are
the period mortality rates.

NOTE: The list of references follows the text.

(2) The horizontal lines represent the case where
xis constant and ¢ alone varies. In this case the ob-
served time trend for agex is shown over a series of
calendar years.

(3) The diagonal lines represent the case where
both x and # jointly advance by the same unit interval
of time, such that ¢ -x= ¢ is a constant which defines
the year of birth, In this case, the mortality rates are
those for a generation traced from birth, Strictly
speaking, deaths at age-xas of the last birthday during
the calendar year't will occur among births incalendar
year § - 1 as well as in calendar year 9. Likewise,
there will be deaths at age x in calendar yeart¢+l
among births in year 6, To simplify the description,
it is assumed that deaths are concentrated at the
mid-age and at the middle of the calendar year.

: AGE CALENDAR YEAR
6-1 0 0+1 i-1 t t+1
0
1
1 \ x-1
X - \ \ -
\ \ * Time Trend
x - of Mortality
N \ by Age
+1 AN \ \ x+1 |
x \ \ >
8-1
f+1 o
1 } Cohort Mortality for
t-1 t t+1 Year of Birth

Period Mortality for
Calendar Year

00 C
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APPENDIX 1
PRODUCTION OF THE SINGLE-YEAR DATA

The original data for the survivorship tables pre-
gented in this report were of two types: estimates of
the population in 5-year age groups from age 0-4 to
age 80-84 from 1900 through 1968, and age-specific
deaths for the death-registration States during that
same time period. In order to obtain deaths and popu-
lation by single years of age, an interpolation pro-
cedure was used,

Interpolation as a generating procedure allows
division of grouped data into smaller units, For ex-
ample, interpolation is often used to produce single-
year estimates of population or of deaths by smoothing a
S5-year estimate into five single-year estimates, This
is done by applying a set of constant multipliers to the
S5-year data.

The interpolation formulas used to produce the
data in this report are those derived by Beers.'®
These formulas were chosen in preference to oscula-
tory formulas since they are based on fifth differences
and are more suitable for smoothing deaths and popu-
lation, which may have unusual distributions,

Because such a procedure can produce some ir-
regularities, the interpolated data were then recom-
bined into 5-year age groups or birth cohorts in order
to minimize any irregularities so produced. Inter-
polating the data in this way allows examination of the
yearly mortality rates of a birth cohort, instead of a
view of the cohort only at S-year intervals,

NOTE: The list of references follows the text.
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APPEND!X Il

CONSTRUCTION OF THE COHORT AND PERIOD SURVIVORSHIP TABLES
(DETAILED TABLES 1-8)

Published Tables

For the years 1901, 1910, 1920, and 1930, pub-
lished period life tables were available. However,
various problems of comparability arose which led
to the construction of period life tables from the same
set of interpolated data as that used for the cohort
tables.

First, the age-specific mortality rates used in the
published period life tables covered 3-year periods, The
cohort tables used age-specific mortality rates cover-
ing S5-year periods. Second, the published period life
tables covered only the death-registration States in the
3 years surrounding these dates. The 1910 period life
table avaijlable in published sources was computed for
the death-registration States of 1900. Thus, by using
the same set of interpolated data for both sets of
tables, the cohort and period tables in this report at
least begin using the same death-registration States.
However, it was not possible to eliminate the problem
of new States coming into the death-registration area
during the time covered by the cohort tables. For
races other than white there is some reason to be-
lieve that this may have produced irregularities. As
new States were added with different types and num-
bers of people of other races (for example, with pre-

dominately rural or urban populations), the mortality .

rates may show fluctuation that would not be expected
on the basis of age alone.

Finally, the published period tables were avail-
able only for Negroes, while the cohort tables were
available only for all races other than white. The
error that might have been introduced by assuming
these were the same, while probably not large, never-
theless was a factor in the decision to construct both
period and cohort tables from the same set of data,
‘This is not to say that the period tables constructed
from the interpolated data are any more correct than
the published period tables for these dates, Such a
procedure only makes the period tables more com-
parable to the cohort tables.

34

Method of Estimating Death Rates at Age 0-1

Death rates of infants aged 0-1 year in the popu-
lation are generally computed by dividing the number
of deaths of children of that age by the number of
births in that year, The number of births are used in
this calculation instead of the number of children aged
0-1 enumerated in the population since thereis generally
an undercount of infants in census data,

However, inconstructing survivorshiptables for the
years included in this report, special problems arosein
making an estimate of the births occurring in these
years. The death-registration area and the birth-regis-
tration area were not the same prior to 1933, Con~
sequently, even though some scant data were available
to estimate births during these years, these data did
not cover the same States as the death data available
from the interpolated set.

The method of estimating births for these years
was adapted from Glover.!? In this procedure, popu-
lation and death estimates for older ages were used to
construct estimates of births at an earlier time. For
example, births in 1910 should be equal to the sum of

the population aged 3-4 in 1913, added to the deaths of

children aged 2-3 in 1912, deaths of children aged 1-2
in 1911, and deaths of children aged 0-1 in 1910, In
symbols this procedure appears as follows:

1910= P1913 1912 1911 1910

+ +
s-a T Doy ¥ Dy 0-1

B
where B = births, P = population, and D = deaths,

Each of these estimates of population and deaths
was adjusted by separation factors so as to include
only those persons who were part of the birth cohort
being estimated, This procedure was necessary since
children aged 0-1 in 1910, for example, may not have
been born in 1910, A child born in September of 1909
would still be age 0-1 in 1910, Likewise, children born
in September of 1910 would still be age 0-1 in 1911,

NOTE: The list of references follows the text.



Separation factors were used to attempt to separate
out those who were actually part of the cohort being
estimated by considering infant mortality rates during
the years in question. In order to calculate such sepa-

Y e wp v ~amdle noa Wava NnAasAaanTr

Luuuu thLULS U.Cal.hb -Uy jesioisinesy UL ape were v obal ye
Monthly mortality data show what proportion of the.in-
fant deaths during a given year were of children actu-
ally born in that year versus what proportion of those
deaths were of children born in the previous year.

The table shows the separation factors used for each
year by color, sex, and age, The 1900 and 1910 esti-
mates for whites were available from published sources.
The 1930 white and other than white estimates were aiso
available, The 1920 estimates for whites and people of
other races were calculated to be congruent with the
other sets. For the years 1900 and 1910 estimates for
races other than white were similarly calculated.

One additional du_]ubuncm. to these birth estimates
was necessary in order to construct estimates of deaths
of infants aged 0-1, This adjustment was made in order
to allow for a changing death-registration area during
the time periods in question. In the above estimate of

births in 1910 for avomrdn Vanrnﬂb" and 'l\ﬁiaar\url

were admitted to the death—reg1stration area in 1911,
and Virginia was admitted in 1913, Consequently, the
estimate of deaths for those 0-1 year of age in 1910
did not include those children in Kentucky and Mis-

souri who died at that age and were part of the 1011

SOWL L LiC0 av uial pail QLRI L7282

birth cohort. The population estimate of those aged
3-4 in 1913 included the children in Virginia at that
age, but none of the death estimates in 1912, 1911, or
1910 included the children dying in this State before
reaching age 3.

To compensate for this underestimation, datawere
obtained from the annual Vital Stalistics volumes on
mortality by color, sex, and single years of age under
5 in those States which entered the registration area
during one of the birth estimation periods. In the
above estimate, for example, the deaths of those

children aged 2-3, 1-2, and 0-1 inVirginiain 1913~~the

£ o ‘-\3 1. Al An
first year for which such cata were available for Vir-

ginia—were added to the birth estimate, These figures
are only an approximation since they are not actually
for the year in question. They do constitute, however,
a needed, and perhaps not grossly inaccurate, ad-

Separation factors used in estimates, by color,
sex, and age: percent dying from cohort born

in previous year

Wh All
ite opher
Year and age
Fe- Fe-
Male male Male male
1900 and 1910:

..... cmmmmceeemme—e | 28 | ,29 | ,31 .32
1------F ------ m————— Al W41 L4 41
2ecamccman mem—e—- -1 W47 | 47| .47 47
Jecmemmcncn e | 48 [ 48| .48 48

et LI mmmeeeeemn |48 | L48 | .48 48

1920:
Omemcerencccarmcn—an 23| W24 .26 .27
L L L L ——m——- % N /% R /X § 41
L s ST | 4T 47 h7
e T A48 | W48 48 .48
fmcommmnmcnan mememe—- JA8 | 48| .48 48
1930;
Qrevwcemmmm—— N .19 | .20 .21 .22
looemmmm e ——== ¢ A1 51 4L 41
deemmmmencncamnenne= | 47 1 471 (47 W47
3ececmmcnnnccnene= [ 48 1,48 .48 .48
R B -1 .48 .48 .48 .48

SOURCES: 1900 and 1910 estimates for whites
from M. Spiegelman, Introduction to Demography,
Chicago, The Society of Actuaries, 1955, p. /5.
1930 estimates from U.S. Life Tables and Actuarx-
ial Tables 1939-41 (1947), p. 118. 1920 esti-
matés for whites and all others and 1900 and
1910 estimates for all others calculated to be
congruent with other sets.

Deaths at Other Ages and Survivors

As noted above, the number of deaths in each Year
were combined in different ways to produce the cohort
and period death rates for survivorship tables, Inorder
the data were combined
by S-year birth cohorts (as shown earlier in table A)
to produce mortality rates by single years of age for
a succession of birth dates, For a given succession of
birth dates (cohort) the particular single year of age

datarminaa cal
MLl Llllll‘do L .I

o maradiran tlaa Aaaliasis o~Lllao
W pPLuluLe e LULULL lauics,
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in computing the cohort's average age-specific death
rate, The 1908-1912 cohort, for example, was 50 years
old in 1958-1962, so the deaths at age 50 in this latter
period of years were combined in computing their aver-
age death rate at age 50, Their deathrate at age 51 was
based on deaths occurring in 1959-1963, at age 52 in
1960-1964, and at other ages inlike fashion, To produce
the period tables, the average single-year age-specific
mortality rates were computed from the same S-year
period of data, irrespective of age, with the central
year the same as the centralyear of birth of the cohorts
being examined., For example, the period rates for
1908-1912, like the 1908-1912 cohort rates, have a
central year of 1910, But unlike the 1908-1912 cohort
death rate at age 50, the corresponding period rate
is based on death and population atage S0 in 1908-1912,
The period rate at age 51 and allother ages is based on
1908-1912 data, The period rates are thus based on the
average age-specific death rate prevailing atone 5-year
period in time,

The death rates, m,, produced by the combination
procedures were converted into life table death rates,
q, . This procedure was necessary since the death rate
m,was calculated for those alive at the midpoint of the
age interval, For life table purposes, the g, death rate
shows the death rate for those alive at the beginning of
the age interval. This conversion was accomplished by
use of the approximation formula:

m,

= ———
1+1/2 m,

After the death rates were computed, the number
dying at each year of age was obtained by multiplying
the number alive at the beginning of that age interval
(1,) by these death rates (q,). The result is the num-
ber dying during that year of age (d,). Beginning with
100,000 alive at age O, the number surviving to each
successive age was then computed by subtraction (/).

000
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